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BRI 29 2K BENEZEMD ANSE. . ENFRAIIICERNICEMD RS
NBTEHKRBLOTIEBRLIHNTFELEERL TVIZEDOTAERICKI BRI
NH 3.

NTVY R REB) AIIR—2aV . TIO/ ATV RET— T
HFAL2D HEWHSHERT NI A
HERBFREICHIN IR DT B 5HBEDO A EZR DI BICIERER M RF )L &,
JO-—NIITRELTOEBCPEERCEUDITZIERBEAIIR—2a3 >V BB TH
B0 FDEHEIG T/ FTAIVRDAF )L HENETEZMIBT 2 IlHS(Jamison
and Mejlgaard 2010)e CHUIFHEADT I/ ATV ROERICIF. TRASRHIEHLD
BEERZR O CZE T BV S L ZB T BENE OFAEEZE->TLDDH KR
Y TH2.ENTFHEICOVWTE RS IF BRI GAEE. LEOBMERRZTE AL
ETHdHB(Latour 2004),

TOINA TR EHEOEED R ZZZ TV DICIK ERHLTHDEEDE
—RFZEBELE>TLWKIETH B,

Becoming Hybrid: 8- B -HELNKSE

EOBFRMEETERICERBICIF!
BN ERETIOBBEL L oA DASIESFEMIIRTHEI2—MA MR ATV

@ /TAIVRDFERICBATE . HYFE TIvNTr—LeHEL) ThZEd
BEICT 3A—T O RES- BRI TLTIRT—IRILA—2EIEDHBEEICOL
TR

O NHFEBIINTLANILBREVWSHE T RS CE ASETEMLELTLED
AW

@ HODEMICEVWTELDPOADEWMNIEFEFZLWEERTINDHLIEITERIC
ZHOINEW
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Becoming Hybrid:32WIEETS

BlE#EFEsabelle StengershMEE T 2L 51 DEB T2 1178ET7— N TH B WF%
BIDCTFRRCRE T2 BB CRAEICSC &, %L’C%h%ﬂ@%@@%ﬁ IRBEHIC

BB ERITANSER T 7—FEDTH B ,F8 T2 WVSTCIF KICMTB T
ETHD —MRTIFBRLEEN BRI T — NI B Eh 1*5‘?%@(?@?
F R IBRABR IR LTI o747 WI5ED) ZBIDHT ZIlH B,

ICEDTFREIFMERNSHINTVARHEAICERVWZIZSTEE [ JBHELDD
?EE?LU%L,’PJUD_J““’IV_PU’EL,J’E&D’C%Z;M FERE 1T dp B (Savransky and Stengers
2018) ENBUESICEDRAIBIFTTIZHZDDZBRA THEANTIIENTET S, TNE
CAMNBREELDEMIS.EDERLLEDENMNILTINS BRTEREN RLWEKT
FTHERBREBFOR T EESESILLEHBEN TIZDTH S,

BEOBFRE 7OV MDOREANAERIS MICIFERN BV WSEZITITEEC
VDB BDFREIEMEDHES S D AIFBBI TH DINGEI I NEZ CId A0,
MITHIENBE R B TRAE LB £33 THREOA ZBZKDESHHDT,
MIBEHNSHEAFLTHEDSRIBEAENARAISHENE T D72 1(Gibbons and
Nowotny 2001)s

COLTAIRII BENTFREZ T A—IFTDDICRICIL D MARRRIIAIICHTc 27557
R ?fi?ﬁ\ittat) hETHAYDIBBEICHBZMD A A= T D LIFFREN DR
HINBHBICET5 BIERNBE—FTHS .

Becoming Hybrid: #t 2 ICERE LM %ZAS

Gibbons and Nowotny (2001) 0\ & SHEBICBRE R Z FACBIFESRIBTE 37123
S?DEDMBHNRIE L A —TVIEBEZNMNTBEREEZAEICT 3. CABBVAZ
ESHERTNULIVDIEASID B IEAE VW E DI ELE TN RIREICRET
BENTEIBREFRIFEHRMEE L TEMNIG D, RIMTIARSIF BICEDDELVLE
WS RNB—IRERTH . DD ELWVET BTN HFIZLDE LS ] (Savransky
and Stengers 2018). Z% 7 Helga Nowotnyld Z 5 HihR 3!

HAENRERIITIF M DIEBEMED D D TNIFTHRR TRTALABDTH 2. 4R
EN[={AVSI[=N U<<‘:%>)§1’§3‘57’Dﬂ7\@%i%{’ﬁbﬂ% ENUIERIE TN EPIRHE
DETTFRENTIRDEDICER D5 9 EReamAY MBIV L THUA E’Jl//\}I/TE
2B E LD LWV R TR ;%%éhéo”_ CENISEREERAY X /AEREAY(IC
TILFLOLWAINDE FNBEDIZAEN T TOTLNZRHEE IF B \717575‘@%@%
TEZDDINNRBEINIDE T INIEDT 3 ROHIIH 7T RIFRIF R R EZEIC
DL THBEHTH B EHOD>TWVDIRERCARERIC VB TEER 7 1% 7(79)\71‘5173\
WIS ZHE O E 3. DEDBBRZRE( T 5 A RFEEDOMLSILA 2NICIFtE
ENBEENDEZLZDOH>TVEIDTH 2. COLIRRTIF EFEB I AHhH5I1Ia=
T—=2a D EE D ARRICEED XBN RGBT CEBICEEZH L. BARDR
IZHMTBEVIBEDHERECEIBEBS5DONE 2. 4 2MISRVANIF R ARTHERD
AT BIROREN RSV —RZ2BITREEL. Thzd CICHZ5b EE LT3
(Nowotny 2003)s

%E%m’%tt,’c:

AT=BICIFHADNNBE TRE M EDIERLRITIEOZ2EEREDNNETH .5
%h%rB'JUDﬂ%J EHRLTWVWD FIE - R -FHE- EH:J(‘:L\DJHE%@U_ﬁ@mM’IK
[FEBS.TEITII—DROZANE /AR TEDTIFRLL T LABS IS T-FDEN
HECEFHVORMDLSBRHDIEEEZIT VS,

Viveiros de CastroDiiN % & &0 BEDORBEMCIZTME IZDWTEIFTTHIFAL
588> THRETH D FNIEWhitehead B Z ¥ BEEDIF/-MHL@E R 8 HRD
BOERITHZHMEDIBLDOEIHEVCAIERTEARA FICEVWTL2EZEDH EHIC
BEITZAZI2TNEEELDRI_ETH B,

Isabelle Stengers
(Savransky and Stengers 2018).
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Endorsement

| would like to first express my belief that the undergoing collaboration between Tokyo
Institute of Technology and Central Saint Martins will carry out a significant role in the
scenes of both education and research. It is also my sincere hope that in addition to
contribution to the academic world, this collaboration will also reach the industry and
the wider public.

| would also like to share some of my reflections on the relationship between science/
technology and art/design. Although these two have tended to be placed as
oppositions in the discourses and people’s perception, they are essentially never distant
from each other. In history, they have developed disparate cultures through different
philosophical thinking and actions. It is thus a difficult but vital task to enable organic
interactions between the two.

The fusion and integration of the two creative cultures carry enormous potential.

We can observe this issue from varying perspectives that will lead to a finding of the
important fact and idea: the key player is “communication”. It has been wonderful to
witness a start between TokyoTech and CSM in the form of substantial and vibrant
interactions between the researchers, students and the public throughout the process
of this ongoing project.

The School of Environment and Society particularly encourages thinking beyond the
confinement of individual discipline, involvement of the society, industry and the public,
and action for a more sustainable environment. With strong continuous support from
the School of Engineering, and the School of Materials and Chemical Technology, the
future of the “transdisciplinary” collaboration with art/design through communication is
of great excitement and potential.

We will continue to seek and establish strong and organic relationship, good rapport
and partnership, and above all, friendship. It is my sincere wish that this collaboration,
through interesting events and projects, will further nurture talents and societal players
in the future, and bring innovations that will awe the people and change the world.

NAKAI Norihiro
Dean, School of Environment and Society
Tokyo Institute of Technology
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Endorsement

As with all interesting and fruitful collaborations, the relationship between Central Saint
Martins, University of the Arts London and Tokyo Institute of Technology began with a
connection between people, then mutual respect, then trust, then an idea...

At Central Saint Martins, University of the Arts London we describe ourselves as a place
of ideas, of energy, of disruption, of pushing the boundaries of art and design practice.
We are interested not only in ideas, but of materiality and of process, and of finding the
new normal.

| see true collaboration and transdisciplinarity as not something that ‘takes’ or
‘removes’ from the other. We should not feel that we are giving something up, losing a
part of ourselves, nor that we are ‘taking’ or ‘gaining’ from the other. | see it as creating
the ‘third place’, the place of ideas and means of working that create new practices.
This third place is a point of learning and of exploring, of challenging the prescribed
methodologies of particular disciplines and practices, which can lead to true innovation
and excitement.

Central Saint Martins is extremely excited to build on our existing and valued
relationships with Tokyo Institute of Technology, through the formalising of our
collaborative ways of working. We see great potential in connecting the expertise

of both respected institutions through the knowledge and energy of our staff and
students. By combining the power of our collective potential, | see that the ‘third place’
we will build can be truly transformative, and | can only imagine where this first step will
take us.

Rachel Dickson

Dean of Academic Programmes

Fashion | Jewellery & Textile Design | Product, Ceramic & Industrial Design |
Spatial Practices

Central Saint Martins, University of the Arts London
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1. Introduction

Transdisciplinarity is about imagining
possible futures together

This is a document about the collaboration between Tokyo Institute of Technology and
Central Saint Martins, University of the Arts London.

The conversation between the two institutions began with a one-day symposium titled
The Experiment in May 2017 in Tokyo.

Two years on, we are ready to celebrate our achievements and mark the occasion of
this Colloquium and the signing of the Memorandum of Agreement between our two
institutions with this document Becoming Hybrid.

It is our hope it will be an inspiring tool for sharing ideas, strengthening our collaboration
and imagining possible futures together.

The Authors

Heather Barnett. MA Art and Science, Central Saint Martins,
University of the Arts London.

Dr. Betti Marenko. Reader in Design and Techno-Digital Futures; Contextual Studies
Leader for Product Design, Central Saint Martins, University of the Arts London;
Visiting Professor, Tokyo Institute of Technology World Research Hub Initiative.

Professor Kayoko Nohara. Translation Studies and Science Communication,
Department of Transdisciplinary Science and Engineering, School of Environment
and Society, Tokyo Institute of Technology.

Dr. Ulrike Oberlack. MA Design: Ceramics, Furniture, Jewellery, Central Saint Martins,
University of the Arts London; Visiting Professor, Tokyo Institute of Technology World
Research Hub Initiative.

Hiroshi Tsuda. Art/design director and book editor at Concent, Inc. and Tokyo Institute
of Technology.

In short, the purpose of this document is to

@ Establish the intellectual rationale underpinning the partnership based on the value
of transdisciplinarity (Section 2. Why Transdisciplinarity Matters)

@ Outline the collaboration that has taken place up to now between Tokyo Institute of
Technology and Central Saint Martins, University of the Arts London since May 2017
(Section 3. Collaboration)

@ Share insights and analysis from participants’ direct

experience (Section 4. Reflection) 'y '

o Offper ideas for dilscussion gt the Colloggium for . lt S In the feedbaCk

?erfeg?fgs[;aetsns (Section 5. Imagining Possible and the mis takes Whel’e
we actually learn.

Rezkita Rudijito
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Why Becoming Hybrid?

Becoming Hybrid suggests a process of heterogeneous components coming together
to create something that did not exist prior to their encounter. The objective is not

to erase differences, but rather to celebrate what each component has to offer.
Becoming Hybrid is by definition a boundary-crossing process, able to challenge
established perspectives and disciplinary conventions. Becoming Hybrid has to do with
heterogeneity, novelty, and change, including the challenge of not knowing exactly how
things may turn out.

What matters, then, is how to mobilize this space of uncertainty as a value: a “third
space” where our different ways of making knowledge converge. In this encounter
our two institutions are effectively testing the boundaries of Becoming Hybrid through
action.

This is the genuine marker of transdisciplinarity.

Transdisciplinary: Skills
What are the key competencies and skills that transdisciplinarity demands from
individuals and groups?

@ Trust, mutuality, creativity, inquisitiveness, adaptability, flexibility

@® The capacity and willingness to

build networks and bridges with what appears unfamiliar
suspend one’s point of view in order to listen to others
look at disciplines (especially one’s own) in relational terms
go beyond the comfort zone of one’s own discipline

navigate uncharted territories with humility and curiosity

Transdisciplinarity: Aims
What are the key aims of transdisciplinarity?

@ To foster new questions that transcend any singular discipline

@ To shift established paradigms by reflecting on how knowledge is produced
@ To tackle real-world challenges and shape our futures

® To communicate better with non-specialist audiences

The Context for Transdisciplinarity:
Japan and the UK

Japan: Realising Society 5.0

The Ministry of Education, Culture, Sports, Science and Technology of Japan aims
to create a society which resolves today’s social challenges by incorporating the
innovations of the fourth industrial revolution (e.g. robotics, 10T, Big Data, Al, sharing
economy) into every industry and social life. This is Society 5.0, the “super-smart
society”. Japan is taking the lead to realise this ahead of the rest of the world. The
Japanese cabinet office describes Society 5.0 as: “A human-centred society that
balances economic advancement with the overcoming of social challenges through a
system that highly integrates digital and physical spaces.”

This goal will necessitate bringing together different disciplines to imagine how these
new futures will be shaped. Transdisciplinary organizations are being set up to conduct
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this type of research. One such example is iTHEMS (Interdisciplinary Theoretical and
Mathematical Sciences), an international research programme that promotes close
collaboration among researchers across theoretical, mathematical and computational
sciences. However, the introduction of transdisciplinary research in Japan has been
slower compared to the USA and Europe. As Dr Tetsuo Hatsuda from iTHEMS has
pointed out, what is needed are new appropriate environments where the mindset
suitable for transdisciplinary research can be developed.

The Department of “Transdisciplinary Science and Engineering” was established in
2016 at Tokyo Institute of Technology to foster hybrid research and education in the
Japanese academic community. The new term demonstrates a way of study where
researchers go beyond the boundaries of academic fields to solve the complex
problems shared by global society as a whole. The Department of Transdisciplinary
Science and Engineering is a fusion of a wide range of fields — chemical engineering,
mechanical engineering, electrical and communications engineering, civil engineering,
biological engineering, encompassing even environmental policy and planning, applied
economics, sociology, translation studies and applied linguistics. Specifically, the goal is
to train individuals as global scientists and engineers with the following skills: the ability
to contribute to the innovation of novel technology, values, and concepts needed by
society; to communicate with engineers in other fields with a global perspective and co-
create; and to manage complex and large-scale projects and organisations.

United Kingdom: The Grand Challenges

The 2018 UK Industrial Strategy programme sets out Four Grand Challenges whose
focus is on the global trends that will transform the UK future: Artificial Intelligence and
data; Ageing society; Clean growth; Future of mobility.

Our universities and academic centres of research excellence have a leading role in
tackling these societal and industrial challenges and in creating an economy that works
for everyone. To be at the forefront of innovation and to achieve these goals, universities
will need to be instrumental in bringing together expertise across disciplines and from
industry.

University of the Arts London (UAL) recognises the need to work globally with other
institutions and industry partners to develop the intersections of our own fields of
knowledge linking art and design with other distinct specialisms. In this, our research is
outward-looking, highlighting the importance of art and design for society. Specifically,
UAL Research Strategy 2015-2022 indicates as a key aim the creation of “closer
connections with other disciplines, recognising the increasingly hybrid nature of arts,
design, fashion and communication and their impact on other fields”.

Through its collaborative research partnerships, creative enterprise and wide cultural
contribution UAL is addressing the research challenges below:

® Living with Environmental Change: increasing the understanding of environmental
change, communicating issues and designing for new business models, social
innovation and sustainable living. Design to reduce waste and change behaviours.

® Lifelong Health and Wellbeing: designing for people’s

lifelong economic, social, health, to maximise societal Al’t and deS/gn

gains and minimise dependency, isolation, inequality.

® Digital Futures: exploring through practice how a r e /m portant /n

technology affects lives, changes the way society

interacts and impacts on communities, cultural prOpOSIng Ways Of

production, future society, and economic growth.

® Community Resilience: using art and design to Se/f'a Ctuallza t/On aﬂd

support communities to develop innovative and

sustainable solutions to the issues they face, through fUtUl’e ,OI’O O’UCtS

co-design, co-creation, socially responsive practices

and social entrepreneurship. Teppe| FU“mOtO
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Our response

It is widely recognised by research and educational institutions as well as by leading
industry that, as societal challenges require solutions beyond each single field, divisions
and segmentation can be counter-productive.

This is why the creation of a novel transdisciplinary “third space” holds great promise.

However, this process of Becoming Hybrid poses real challenges itself. There is an
unwritten optimism that simply by bringing together participants from different fields in a
workshop, transdisciplinary objectives will be achieved.

This is illusory.

Here, instead, we argue that a new research framework based on experimental
methodologies is essential to success.

The value of transdisciplinarity
for our universities

Collaboration as a driver of multi-layered learning

Our collaboration between Tokyo Institute of Technology and Central Saint Martins has
generated new understanding and insights around the value of shared activities across
disciplines and cultures at all the following levels:

@ inter-institutional

@ intra-institutional within each institution
@® across expert and non-specialist audiences

Developing nuanced understandings about our different institutional cultures were
essential aspects of inter-institutional learning, in particular the very different contexts
and cultures around research and teaching. A key difference is that Tokyo Institute

of Technology is organised around discrete research labs with embedded teaching
programmes, whereas Central Saint Martins is structured around nine programmes with
associated courses and research activities.

Significant experiential learning—the process of learning through experience, and
reflection on doing—took place through sustained conversations between faculty
and through the collaborative activities undertaken (see Section 3) and this learning
was further embedded through a number of channels (including informal networks,
reporting structures, social media platforms and public events). Communicating and
disseminating experiential learning effectively must be recognised as a complex task,
requiring investment of time and resources.

The experiential learning process exposed tacit assumptions on both sides which
catalysed in-depth self-reflection, facilitating the emergence of new mindsets and cross-
cultural awareness.

Our collaboration also prompted us to face and negotiate questions around new

models of research collaboration and outcomes:

@® How can current research criteria and evaluation be adapted to incorporate new
experimental methods?

@® How can we develop new research outputs that combine the varied strengths and
practices of very different disciplines?

@® What counts as transdisciplinary research?
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Finally, establishing peer-to-peer learning across the fields of science and technology
and art and design generated remarkable student-led projects, which arose out of

the collision of disciplines, through dialogue, experimentation, the sharing of creative
spaces and methods, unexpected discoveries and through the facilitated encounter
with making and materials. Fluidity and emergence have been crucial to developing this
collaborative process. The value of uncertainty is a key driver alongside accepting and
celebrating the simultaneous positions of being an expert in some areas while being a
novice in most others.

These open-ended attitudes will be crucial to educating a new generation of students
capable of imagining possible futures.

Author Profiles

Heather Barnett is an artist, researcher and educator working with natural phenomena
and complex systems. Working with live organisms, imaging technologies and playful
pedagogies, her work explores how we observe, influence and understand the world
around us. She is Pathway Leader on the MA Art and Science, Central Saint Martins
and a Higher Education Academy National Teaching Fellow.

Dr Betti Marenko. Theorist, researcher, educator. Her work brings together design,
philosophy and critical analysis of technology to reposition design as a problematising
change-making, future-building enterprise. She co-edited Deleuze and Design,
publishes in collections and journals (Design and Culture, Design Studies, Digital
Creativity.) She is Reader in Design and Techno-Digital Futures and Contextual Studies
Leader, Product Design, Central Saint Martins and Visiting Professor, Tokyo Institute of
Technology World Research Hub Initiative.

Dr Kayoko Nohara is Professor of Translation Studies and Science Communication
and takes a leading role in the science and art/design project “Creative Flow” and
“DeepMode” at the Tokyo Institute of Technology. She holds a DPhil in Translation
Studies from Queen’s College, University of Oxford. She was previously a Fellow of

the Japan Society for the Promotion of Science, Junior Lecturer at the University of
Oxford, Assistant Professor at Gakushuin University and International Researcher at the
Catholic University of Leuven.

Dr Ulrike Oberlack is a designer, researcher and educator investigating light as an
immaterial medium in relationship to the body, and collaborative processes facilitating
this practice on the cusp of design and technology. Her current research interests

lie in the effects of light mediated through materials, sensor and electro-luminescent
technologies on this type of work across various media and environments. She is
Academic Course Coordinator, MA Design: Ceramics, Furniture, Jewellery, Central

Saint Martins and Visiting Professor, Tokyo Institute of

Technology World Research Hub Initiative. .
Objects have the

Hiroshi Tsuda is an art/design director and book editor. iy

His field of expertise covers philosophy, art/film criticism, a b/ / / ty tO S pea k

art thinking, media studies, at Concent, Inc. and Tokyo

Institute of Technology. He gives direction for the science tO ,OG0,0/G Once /

and art/design project “Creative Flow” and “Deep Mode” . .

at Tokyo Tech. Awarded the first place of the Daguerréo g Ot th /S / d ea ; th e

e relationship between
objects and the human
becomes mutual.

Seiko Netsu
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2. Why Transdisciplinarity
Matters

Dr Betti Marenko
The 21st century needs Transdisciplinarity

The pressing question How do we establish fruitful collaborations across the domains of
art and design on one side, and science and technology on the other? can be reframed
as How do we deal with systemic uncertainty and growing complexity?

Modern society problems are interdependent. In a context described as post-normal
science (Funtowicz and Ravetz 1993) complex problems resist being addressed by
one discipline in isolation. To develop the knowledge necessary to manage increasingly
uncertain futures it is crucial to move beyond seeing complexity as “some cursed and
inescapable source of ‘wicked problems’ (Miller 2018). Indeed, the overused epithet
“wicked” (Rittel and Webber 1973) may be counterproductive. Instead, we must
establish collaborative strategies that embrace uncertainty and turn this into a resource:
a material to work with.

This is why we argue in favour of transdisciplinarity: not just to solve the questions
that are important today, but to be able to frame them in new and different ways. By
establishing collaborative strategies among participants who bring their own expertise,
different assumptions, modes of knowledge-making, methods and perspectives,
transdisciplinarity builds an expanded vision, shared concerns and new questions.

This is why transdisciplinarity is by definition future-facing.

From this standpoint, we argue for a mode of transdisciplinarity as a radical activity
leading to the production of new research questions located outside the known
boundaries of established disciplines. Deploying reflective, sophisticated and explicit
strategies, transdisciplinarity becomes a transformative activity that extends the scope,
methods and perspectives, of existing disciplines whilst at the same time respecting
and using the existing disciplinary frameworks.

Ideally, emerging new practices, methods, paradigms consequently lead to a re-
evaluation of disciplinary tools and concern through interactive reflection and knowledge
exchange, which can lead to transformative long-term impact on the development of
disciplinary practice (Blassnigg and Punt 2015).

Transdisciplinarity requires therefore a collaborative approach to invent these new
practices, methods, paradigms. To this list we should add the values transdisciplinarity
is predicated upon, the skills needed to be working in a transdisciplinary milieu and
finally the roadmap describing how to get there. This is a process of invention.

Transdisciplinarity: Inventing the new

In his book Bergsonism (1991) the philosopher Gilles Deleuze makes a clear distinction
between discovery and invention which is useful here. Discovery has to do with simply
stated problems that already contain their own solution. Existing solutions needs simply
to be uncovered, and such uncovering, or discovery, concerns something that already
exists and would certainly happen sooner or later.

Invention, on the other hand, is what “gives being to what did not exist”, and manifests

what “might never have happened” (Deleuze 1991). Invention, then, concerns the
creation of the terms by which a problem will be stated. It is invention, rather than
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discovery, that pertains a genuine transdisciplinary field. Deleuze reminds us that the
activity of thinking itself is often misconceived as the search for solutions to problems,

a prejudice that has its roots in the social and pedagogical system of formal education
(the schooal, the university), where the teacher is the person who poses the problem and
the pupil the person who solves by discovering i.e. uncovering the correct solution.

Real-world problems, on the other hand have no given solution and that is why

they are problems: because they must generate solutions through the interplay of
multiple, heterogenous, messy and divergent components. This is a process that

has no predetermined solution or outcome. Instead, it relies on the emergent of
innovative research questions, topics, and concerns. It thrives on the unanticipated, the
unexpected and risk-taking.

Indeed, “a key aim of transdisciplinarity is to facilitate emergent insight, knowledge

and interaction that could not have been foreseen or designed in anticipation of a
specific outcome or solution to a problem” (Blassnigg and Punt 2015). This ensures
that transdisciplinarity is not only about transcending disciplinary boundaries around
problem-driven inquiries, but is about “letting the inquiry in itself drive the methods,
tools and theoretical formations in order to stimulate the identification of new concerns,
insights and topics that emerge from the cross-fertilisation of rigorous and imaginative
scholarly research” (Blassnigg and Punt 2015).

Why Transdisciplinarity is not multidisciplinarity
or interdisciplinarity

As “a methodological self-reflection on new research processes” (Osborne 2015)
transdisciplinarity is necessary, timely and welcome when problems that are identified
as being external to the scientific process can no longer being addressed by existing
disciplinary knowledge, even in multi-disciplinary or interdisciplinary teams.

The distinction between transdisciplinarity and other modes of knowledge production
is important. While multidisciplinary (when a topic is studied through the lenses of
several disciplines at the same time) and interdisciplinarity (when shared methods and
knowledge are created) both work within the boundaries of established disciplines,
transdisciplinarity differs because it operates in the space in between disciplines to
create a third-space type of knowledge which is able to cross over boundaries.

Thus, transdisciplinarity is a form of knowledge production that is deeply entangled with
social processes, and where, to use philosopher Félix Guattari’s words “the research
process is called on permanently to modify, to reconstruct, its object” (Guattari 2015).
In similar vein, the anthropologist of technology Lucy Suchman states that “methods
for studying science and technology, like their research objects, are both already made
and always in the making” (Suchman 2012). This suggests an ongoing, negotiable,
processual nature of research to build a shared, innovative space of inquiry and
knowledge production.

Transdisciplinarity: Thinking through images

To deal with non-linear, messy situations characterised by uncertainty, conflict and
unigueness, we need methods and strategies that are flexible and pliable enough

to be able to handle a continuously shifting terrain and the conflicting demands this
engenders. An image that evokes this non-linearity in ways of thinking and proceeding
is the rhizome.

A rhizome is the stem of a plant (e.g. ginger, iris, violets, hops) that sends out roots
and shoots from its nodes. It is a ‘method’ of plant growth and reproduction where
the plant grows (usually underground), by horizontal propagation away from the plant’s
centre. All the genetic material necessary to grow a new plant is contained within the
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rhizome stem: a cut rhizome can be taken to an entirely new location and a new plant
will develop.

As an image to think with—as introduced by Deleuze and Guattari in their A Thousand
Plateaus: Capitalism and Schizophrenia (1988)—the rhizome is presented as a
tremendously useful tool for modes of knowledge-making.

While the tree is taken conventionally as the symbol of a knowledge that proceeds by
logic and straight deduction, with a fixed point of origin, development schema, and

rigid hierarchical form, the rhizome devoid of a recognisable centre, stands for a non-
hierarchical field populated by multiplicities distributed horizontally where each node can
unfold into new shoots. Here we have a potent image for the development of new ideas
in a regime of fluid and creative experimentation.

This also means that transdisciplinarity organically fosters looser organisational
structures, open-ended chains of command and flat hierarchies (Gibbons and
Nowotny 2001).

The distinction between rhizome and tree reflects the distinction between Mode-1 type
of knowledge production (hierarchical and discipline-based) and Mode-2 (characterised
by complexity, non-linearity, heterogeneity and transdisciplinarity) (Gibbons et al. 1994).
For example, a Mode-1 would cast science as making discoveries, and ‘others’ (i.e.
industry, enterprise) applying such discoveries. In contrast, Mode-2 combine these
contexts to figure out coherent ways of assembling and working together from the start,
with the aim of expanding knowledge, involving wide sectors of society to address real-
world challenges.

It is therefore essential to consider these modes of knowledge production as not
antagonistic, but rather complementary with each other (Doucet and Janssens 2011).
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Transdisciplinarity: Challenges and Misunderstandings

As transdisciplinarity increasingly becomes an established practice in academic
research and for funding bodies at national and international level (Blassnigg and Punt
2015), it is important to be aware of the challenges and pitfalls it presents.

Transdisciplinarity does not mean that anything goes.

Transdisciplinarity does not mean unprecedented freedom of thought, lack of

rigour or the total rejection of methods. To reduce transdisciplinarity to fuzzy
disciplinary boundaries is “a serious intellectual collapse” (Osborne 2015). To ensure
transdisciplinarity does not deteriorate into a ‘mess’, or an empty dialogue without
method, we must be mindful of some the most common misunderstandings below in
its use and application (Blassnigg and Punt 2015):

@® Transdisciplinarity is confused with interdisciplinarity and multidisciplinarity, especially
in relation to “global issues”

® Transdisciplinarity is applied to non-academic contexts where the notion of discipline
and disciplinary boundaries lose rigour

@ Transdisciplinarity is used as a gap-filler to facilitate communication across
disciplines

@ Transdisciplinarity is confused with the creation of shared common platform to
facilitate knowledge exchange

In praise of the Hybrid

A hybrid is a novel, contingent entity. Because of its composite nature, it is able to act
as an ‘epistemological picklock’, challenging and unhinging dualistic narratives, such as
subject/object, human/machine, or nature/culture. For Bruno Latour, who has written
extensively about this notion, ‘hybrids’ are things that express entangled networks not
easily pulled apart:

“[...] we find ourselves invaded by frozen embryos, expert systems, digital machines,
sensor equipped robots, hybrid corn, data banks, psychotropic drugs, whales outfitted
with radar sounding devices, gene synthesizers, audience analyzers, and so on [...]
When none of these chimeras can be properly on the object side [society] or on the
subject side [nature], or even in between, something has to be done (Latour 1993).”

Transdisciplinarity, then, is about contending with, and embracing, forms of hybridity.

In bringing new objects into view, in placing practices into unexpected configurations,
in creating new constellations among existing ideas, in fostering the unanticipated,
transdisciplinarity is always concerned with not just hybridity, but hybridisations—

the processes of becoming hybrid.

Hybrid Imagination: Technoscience meets art and design
for social impact

If societal challenges require finding ways to work together across disciplines, then

one way to do so is through fostering a “hybrid imagination, mixing scientific-technical
skills with a sense of responsibility or global citizenship”. The researchers Jamison and
Mejlgaard assert that a key aspect in fostering this hybrid imagination is the need to
complement technoscientific skills with an awareness of the social responsibility that the
technoscience domain brings (Jamison and Mejlgaard 2010).
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It is the very pervasiveness of technoscience in the everyday that requires the
cultivation of engaged and concerned civil societies. This also relates to how we build
accountability in our shared work. To think about transdisciplinarity in action means
always considering matters of ethics, accountability and in broad terms, of concern
(Latour 2004).

If the nexus between technoscience and society is to be transformative then the only
way to achieve this is through the concerned implementation and negotiation of modes
of hybridisation of knowledge.

Becoming Hybrid: Participation, openness, accountability

Taking transdisciplinarity seriously means

@ Asking pertinent questions about participation, openness, and accountability,
namely the participation of non-specialist publics (citizens) in technoscience
debates; the openness and flexibility to allow these debates to take place (through
shared arenas, methods and platforms); and all stakeholders in the debates need to
be accountable.

@® \Working together not to smooth contrasts, reduce complexity or explain
divergences away in the name of a superior transcendent knowledge.

@ Paying due attention to the divergences that make up our ways of producing
knowledge and resisting the temptation of a single unified ‘truth’.

Becoming Hybrid: Paying attention to difference

As the philosopher of science Isabelle Stengers has pointed out, paying attention is an
art. It is is an art of asking questions, looking closely, resisting closures and silos, and
accepting that there are radically divergent ways in which a situation matters. Paying
attention is about caring, not about generalities, but about specific situations. It is about
the creation of new narratives, not by erasing boundaries, but by building exchange
across them.

To echo her words, transdisciplinarity emerges as “a way of thinking which challenges
business-as-usual explanatory frameworks, [...] a mode of thought which endeavours
to activate what might be possible against the safety of probability” (Savransky and
Stengers 2018). Transdisciplinarity allows us to go beyond what exists already. Instead,
it pushes us to make the present more complicated, more interesting, and richer.

It is within this space of risk, the unexpected, and positive uncertainty that the real
adventure of thinking together becomes palpably alive.

The deepest and most radical significance of a project that aspires to be
transdisciplinary is the idea that knowledge knows no boundaries.
Transdisciplinarity therefore is first and foremost transgression. Knowledge itself

is transgressive. It cannot be contained. Knowledge “seeps through institutional
structures, like water through pores of a membrane. As with liquids in membranes,
knowledge seeps in both directions, from science to society and society to science”
(Gibbons and Nowotny 2001).

The membrane is a useful image to think with. How do we imagine the membrane?
As a porous interfacing between science and technology, and art and design. This is
the first creative step in the project of creating a tangible, impactful and long-lasting
collaboration.

Becoming Hybrid: Creating socially robust knowledge
How do we achieve what Gibbons and Nowotny (2001) call socially robust knowledge?

A knowledge that is robust because it is relational, open to continual monitoring, testing
and adaptation?
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It is a knowledge that is enriching, able to inhabit a messy, indeterminate present
with all its entanglements and complications whilst striving to make it richer through
divergence. “What | resist is those sad generalities where you are always right, and
each time you are right, the world is poorer” (Savransky and Stengers 2018).

As the renowned Helga Nowotny says:

“Obviously, social robustness is a relational term. It describes a process, and not a
product. What can and will contribute to knowledge becoming socially robust is itself
the result of an iterative process. It differs from the systematised pluralism of expertise
in two respects. First, it remains contextual in the sense that it will take on different
forms on the epistemological, institutional and political level. Second, it pushes the
epistemological and institutional initiative ‘up-stream’, into the research process and

to the research sites where new knowledge is generated. Scientists do remember

that a public judgement about the acceptance or rejection of the ‘deliverables’ they
produce is a valid judgement, although based on non-scientific criteria. They are
aware of the societal context for their work, in which they encounter real and imaginary
‘interlocutors’. In these situations, language, and therefore communication, matters. So
does history, which may resurface in unexpected places and at unexpected moments,
framing in terms of previous events or memories that Nature has no need to frame.
Socially robust knowledge can extend to expertise one of its main characteristics: the
ability to resist in a social world through continued testing of the sources of resistance
and strengthening or modifying the knowledge accordingly” (Nowotny 2003).

In conclusion

“We need practitioners who have learned what embracing the messiness of the world
demands. To me a slowing down of science thus means another science, betraying
its constitutive connection with the constellation of “advance-growth-development-
progress” order-words, which parasites and poisons the demands of an effective
democracy, not a pastoral art of guiding a turbulent herd. In other words, decolonizing
thought, as Viveiros de Castro proposes, is needed not only with regards to “others”
but also to our own institutions, and it demands what Whitehead associated philosophy
with: the welding of common sense and imagination, the resurgence of communing
practices which give to an always particular—non-scalable —situation the power to
have all those for whom this situation matters in diverging ways, thinking together.”
Isabelle Stengers (Savransky and Stengers 2018).
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3. Collaboration: What we
have achieved so far

The Experiment at Tokyo Tech
A Symposium on the nature of the experiment in Science
and Technology, and Art and Design. May 2017

Since Tokyo Institute of Technology was invited by Central Saint Martins to participate
in collaborative projects, we started together to explore how to bring together science/
technology and art/design. The significance of this encounter was immediately clear.
When our two institutions joined forces, this fusion further accelerated. With the diverse
range of science and technology disciplines provided by Tokyo Institute of Technology
on one side, and Central Saint Martins’ wealth of art and design fields on the other,
the ability to “construct narratives” about science, technology and art and design
respectively, and to “create bonds” has been tremendously enhanced and given full
impetus toward successful integration. The symposium, “the Experiment”, held in May
2017, offered us an opportunity to see the “chemical reaction” in action. We have also
gained confidence in building our collaborative future projects.

Participants

Tokyo Institute of Technology:

Yoshinao Mishima, President of Tokyo Institute of Technology; Shigeo Hirose,
Robotics; Kayoko Nohara, Translation Studies; Akira Ikegami, Journalist/writer; Asa Ito,
Aesthetics; Akihiro Konagaya, Molecular Robotics; Toshio Maruyama, Executive Vice
President; Tom Hope, Sociology; Céline Mougenot, Engineering Design.

Central Saint Martins, University of the Arts London:

Professor Jeremy Till, Head of Central Saint Martins and Pro-Vice Chancellor,
University of the Arts London; Professor Carole Collet, Professor in Design for
Sustainable Futures; Heather Barnett, MA Art and Science

Invited external speakers:

Isao Watanabe, Director of Tokyu Corporation; Keisuke Toyoda, Architect, Noiz partner;
Yoshikazu Yamagata, Fashion designer; Katsuhiko Hibino, Dean of Art, Tokyo University
of the Arts.

This symposium brought together two world-leading institutions in science and the
creative arts to explore the ways in which experiment has been used in different
disciplines and across cultures. The aim was to see what art might learn from science
and vice versa. The key driver of this first event was to test out hybrid ways of thinking
capable of unsettling rigid disciplinary borders.

“The application of scientific logic alone is not enough, because it often overlooks

the broader cultural and social context in which the issues arise. And the application

of pure creativity is not enough, because it is often blind to the need for rigour and
analysis. Science is not as linear as the outside world might suggest, and design is
often ferociously rigorous and so confounds stereotypes of impulsive creativity. Art and
science need to work together, right from the start of any project, sharing their methods
and insights.” (Professor Jeremy Till)

“The presentations on both sides were diverse and the concept of ‘the experiment’
was a useful framework through which we could exchange our approaches from
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different perspectives... Our students come from varied backgrounds across the arts
and sciences, but they are all makers and enquirers. We spend a lot of time looking at
different disciplinary methodologies, not seeing art and science as binary positions, but
as both fundamentally driven by human curiosity.” (Heather Barnett)

Teaching residencies at Tokyo Tech
One-month residencies for visiting faculty from Central
Saint Martins hosted by the Nohara Lab, Department of
Transdisciplinary Science and Engineering in the School of
Environment and Society. November 2017 —March 2018

Participants

Dr Ulrike Oberlack. Academic Course Coordinator,

MA Design: Ceramics, Furniture, Jewellery

Design Practice: Engaging Science and Technology Oberlack’s residency focused on
a practice-based experience of the design process, sharing how design harnesses
creativity through visual and material thinking, iteration, play and risk taking, feedback
loops and reflection; drawing on her own research interests in wearable light,

sensor and electro-luminescent technologies. Her contribution included early stage
development of the Existential Wearables project and a series of exploratory meetings
with research labs across Tokyo Institute of Technology.

Dr. Betti Marenko. Reader in Design and Techno-Digital Futures

and Contextual Studies Leader, Product Design

Design for the Post-Anthropocene: Marenko’s residency centred around her accredited
course, a series of lectures and seminars bringing together Western philosophical
thought and design theory to question ideas on technology and investigate design’s
role in a post-Anthropocene future. Her work posed questions concerning digital
uncertainty, how to imagine forms of “FutureCrafting” via design, and what counts as
human in a world of smart devices. She hosted a Café Philosophique modelled onto
the established Nohara Lab’s Science Café to discuss ideas around the notion

of “encounter”.

Heather Barnett. Pathway Leader, MA Art and Science
Cultures of Enquiry: Barnett’s residency presented a range of talks and workshops
with student groups and wider public participants, drawing on her own interdisciplinary

arts practice working with living systems and imaging
technologies. Her contribution included a public talk

o s e iwoniee The course made

e oeierost i me realise that when
combination of avsenvaon. sorionandsoca . WE Create technologies
learning techniques. for peop/e’ we need
mant sucen provson touen e wernenops, L0 UNAErstand people
s s s o first, and then think
s s e gt how technology
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the creation of an ever-expanding network driven by a J
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common passion for research in a spirit of curiosity, generosity and sharing (see the end
of this section for a list of faculty involved).

Existential Wearables project

What are we going to wear in Tokyo in 10 years’ time?
Funded by Arts Council Tokyo and industry partners.
Tokyo, February — September 2018

The Existential Wearables Project emerged as a collective direction from the three
residencies. The project deployed art and design methodologies and practices
together with science and technology research to speculate on the future of wearable
technologies for young people in Tokyo. The project engaged a wide range of Tokyo
public in exploring the interface between the body, technology and society to envisage
possible manifestations for future wearables and how wearable technology might
impact on the daily lives of Tokyoites in the future. (Biotechnology Fashion Workshop:
Tokyo Tokyo Festival Grant Programs 2018, ACT)

Six different and connected activities constituted this project:
@® Café Philosophique Encounter hosted by Betti Marenko. February 2018 at Tokyo
Tech

@® Art & Science Café Biotechnology Wearables hosted by Heather Barnett. March
2018 at Shibuya

@® Wearables Science Café Materials hosted by Kayoko Nohara and Hiroshi Tsuda.
May 2018 at TokyoTech

® Guest Lecture by Keisuke Nagami, HATRA designer hosted by Hiroshi Tsuda.
June 2018 at TokyoTech

® The Hackathon hosted by Heather Barnett and Ulrike Oberlack. July 2018
at TokyoTech

@ Existential Wearables Public Event hosted by Heather Barnett, Betti Marenko,
Kayoko Nohara, Ulrike Oberlack, Hiroshi Tsuda. September 2018 at Shibuya

Café Philosophique Encounter

This informal, conversation-based event proposed some philosophical insights to ask
how the new is created, the future is made and change happens. It centred on the
idea of the encounter and the horizon of potential and difference it brings forth to cast
a light on modes of communication, verbal and non-verbal, with what is other than us.

Art & Science Café Biotechnology Wearables

The session explored how to work with living systems from an art perspective, and
used these ideas to think creatively about the possibilities of what Wearables could be,
how they could function and be worn. As an exercise in thinking through making this
event was spurred by a thought experiment: playing with randomly selected variables
to generate ideas. From lists of ‘biological systems’, ‘communication devices’ and
‘parts of the body’, a roll of the dice decided which items were selected, provoking
imaginative and creative speculations for the wearables of the near future.

Biotechnology Wearables Science Cafe Materials
Based on a question how technology facilitated safety

and growth in daily life, we together thought about Poetlc lnsplra tlons

Wearables in the near future. Sharing the social issues,

most advanced fiber and materials information, the Can be SG/ZGO’ from

participants were divided into groups, discussed among

the members, and presented their ideas. Prof. Takeshi the Wearab/e deS/gnS

Kikutani provided information about fibre research from

the perspectives of biomimetics (for example, materials Ryo YO Sh | h aShl



resembling human skin etc), high performance, comfort, health promotion,
and renewability.

“HATRA” Designer Keisuke Nagami’s Lecture: “Silhouette of Mode” and “From
the Frontier to the Ordinary: Media and Fashion”

This lecture was about what changes in fashion mean to human and life-forms.
Accompanying the transformations in value and time, the territory used to be
associated with human beings has been continuously expanding. The boundary
between the designs taken as granted and the odd/the weird has also witnessed
changes. This concerned not just fashion but equally affected culture and

human behaviour.

The Hackathon

Students and faculty at Tokyo Institute of Technology and other institutions, plus
members of the general public from a wide range of disciplines and cultural
backgrounds, developed ideas in a series of ‘cafes’ and workshops leading up to

the Hackathon. Designed and facilitated by Heather Barnett and Dr Ulrike Oberlack,
the Hackathon developed initial concepts into models and scenarios, and extended
ideas for future urban wearables beyond pure functionality into philosophical realms.
To aid speculation and the generation of ideas, students were introduced to a range
of conceptual and material methods including silent brainstorms; visualisation through
collage; manipulation of materials, and rough prototyping. The models and designs
produced by the transdisciplinary teams speculated on how Tokyo might change in the
next decade and how wearable technology might facilitate those changes. Prototypes
produced reflected concerns about environmental changes, the search for personal
space and the challenges of meaningful interpersonal communication.

Existential Wearables Public Event in Shibuya

This was the first project event open to the public. The one day event took place in
Court 8 at Hikarie, and its key purpose was to communicate to the public the findings
of the Existential Wearables Project. Students and faculty shared a series of possible
scenarios of how Tokyoites might interact with wearable technologies in ten years’ time.
It attracted both expert and non-specialist audiences, and all participants engaged

with the concepts and visions presented through talks, break-out sessions, and open
discussion. The importance of ‘material thinking’ was also brought into the public event,
with a ‘material bar’ set centre stage to facilitate conversations and explorations.

Throughout the Existential Wearable project, many design/art café and workshops

took place. Members of Tokyo Tech, reflecting on the range of topics presented, were
engaged in developing new interventions and propositions. For example, at the Science
café in May centered on clothes for the future, Prof. Takeshi Kikutani, textile specialist
from Tokyo Tech shared information on the latest fabric development. At the Hackathon,
which focused on what people would be wearing in ten years in Tokyo, the technical
staff including Gen Tatsumi, who is an expert in cutting-edge technology, shared with
the participants the most innovative research relevant to wearables; Hiroshi Tsuda
shared his knowledge of Japanese culture and philosophy and encouraged participants
to reflect on current societal issues so to embody them into their designs and ideas.
The complexity of the languages and cultures involved turned the activities into almost
improvised drama scripts. The workshops were carried out in English by the Central
Saint Martins faculty. For the local participants who needed extra language support,
Nohara and other members of staff including Megumu Hiraki translated and facilitated
throughout the events. In addition to the many differences between English and
Japanese languages, the ambiguity of the terms used in the respective fields —design,
art, science and technology—led to further misunderstandings and chaos. This required
repeated Q&A, reassurances and spurred creative and innovative re-interpretations.
Everyone found that this process stimulated further dialogue and deepened thoughts,
insights and self-reflection. Not only did the Hackathon produce interesting Wearables
ideas and designs; it also generated “higher-level concepts”, and developed narratives
foregrounding the contexts of culture, and science and technology. This outcome was
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achieved thanks to ongoing effort to “translation and attempts of re-interpretation”. The
participants became increasingly agile throughout this process by stepping out of the
comfort zone of known research frameworks.

Technical Supporters (from outside)

Hideo lkenaga, Asahi Kasei (also material support)

Takashi Kato, Tokyo Metropolitan Industrial Technology Research Institute (TIRI)
Atsushi Masuda, Industrial Technology Center for Fukui Prefecture

Tsubasa Nakamura, AUTODESK

Naoyuki Ota, Ultra Marine also video recording

Gen Tatsumi, PIVOT

Mitsugu Yamazaki & Susumu Kamata, SHINDO (also material support)

Participants

Yuki Amisaki / Science Communication and Gender; Naeimeh Anzabi / Product design;
Miku Aoki/ Fine art; Tomoyuki Aoyagi / Mechanical design; Kengo Arai / Engineering
design; Shintaro Ban/ Knit design; Heather Barnett/ Visual art, participatory art,
workshop design; Shogo Egashira / Material science and museology; Ema Rie /
Fashioin design; Teppei Fujimoto / Marketing; Shota Funaoka / Medical apparatus;
Yayoi Katori / Administration and accountancy; Takeshi Kikutani / textile; Keita

Haneya / Environment and energy; Tokuro Hata / Physics lab research assistant;
Megumi Hiraki / Language, education; Faye HUANG / Journalism and Corporate
Studies; Saya lihara / Fashion; Ji Yuxin / Architecture; Kana Katsuno / Food, anti-
aging; Susumu Kamata / Fabric; Takashi Kato / Product design, Tokyo Metropolitan
Industrial Technology Research Institute; Kim Kangmin / Fashion, pattern making,
Renown; Osamu Kusakabe / Civil Engineering and Education; Kei Matsumoto /
Design, fashion, pattern; Shota Mitsuoka / Image, film production; Billie Akwa Moore/
Industrial engineering; Keisuke Nagami / Fashion design; Ayano Nagata / Engineering
Design; Hiroaki Nakamura / IT engineering; Tsubasa Nakamura / 3D printing skills,
Autodesk; Kayoko Nohara / Linguistics, Communication, Translation Studies; Ulrike
Oberlack/ Design (3D), wearable light; Masato Ogasawara / Environment, energy;
Hitoshi Oka / TV production, promotion; Yutaka Ridhwan / Fashion, design; Masanori
Susa / Metallurgy; Saiji Tajiri / Junior high school student; Yuki Takahashi; Felicia Teh /
Environmental Studies; Toshifumi Taniguchi / Mathematics and Al design; Hiroshi Tsuda
/ Editor, film critique, art content direction; Shiho Tsuiji / Biology, wood science; Yukiko
Tsunemoto / Administration; Dai Seno / Industrial engineering; Tomomi Wada; Science
Communication; Izumi Watahiki / Engineering Design; Ryo Yoshihashi / Fashion;
Yoshiki Yoshino / Nursing, sales; Kimiya Saito/ TV editing, media; Marina Yamaba /
Media Studies; Yuya Yamaura / Biology; Taiga Yuki / Environment, energy studies;
among others

World Research Hub Initiative (WRHI)

Visiting Professorships at Tokyo Tech. December 2018 —
February 2019

Participants

Dr Marenko and Dr Oberlack: Specially Appointed Professors in the Social
Implementation Research Unit, working in close collaboration with Professor Kayoko
Nohara’s Lab.

Tokyo Institute of Technology’s Institute of Innovative Research (IIR) was established in
2016 and it consists of four laboratories in cutting-edge research fields, three research
centers, and ten research units. Its aim is to enhance international collaboration in
emerging and interdisciplinary fields and it was instrumental in setting up the World
Research Hub Initiative (WRHI), established to accelerate international collaborative
research and researchers mobility. WRHI recruits top-level international researchers as
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specially-appointed professors or visiting scholars, facilitates interdisciplinary research,
broadens the research scope of Tokyo Institute of Technology and enhances its global
profile. WRHI comprises four international hubs: Dr Marenko and Dr Oberlack are both
assigned to the Social Implementation Research Unit.

The key goal of this unit is to foster research with an impact on the real world. It
addresses social problems by integrating new findings and recently developed
technologies, focusing on product development, social infrastructure and administrative
services, with clear social and economic benefits. The value of transdisciplinary
collaboration is recognised as essential to the development of leading-edge research
aimed at social implementation, where stakeholders (industry, private sectors, media)
and researchers from a number of fields come together to co-design, co-produce and
co-deliver research outcomes.

Dr Marenko’s activity during her three-week stay (Jan-Feb 2019) was twofold:
teaching an accredited course using her approach at the intersection of Western
philosophical thought and design studies to locate and interrogate received notions
of technology and also continuing her collaboration with Professor Nohara focusing
on transdisciplinarity to underpin future work across science and technology and art
and design.

Dr Oberlack’s research programme for a six-week residency (Nov-Dec 2018) focused
on a research experiment in which hybrid methods revolving around visual engagement
and material thinking were further developed and tested. The research experiment
picked up on the programme of her 2017 teaching residency and the Existential
Wearables project, and took the form of an accredited course for undergraduate
students. Dr Oberlack and Professor Nohara started to synthesise observations and
findings to develop hybrid methodologies fostering transdisciplinarity.

Becoming Hybrid joint workshop

at Central Saint Martins

Transdisciplinary workshop with postgraduate students and
faculty from Tokyo Institute of Technology and Central Saint
Martins. London, March 2019

Participants

Faculty:

Dr Ulrike Oberlack; Heather Barnett, Central Saint Martins

Professor Kayoko Nohara, Tokyo Institute of Technology

Megumi Hiraki, Nohara Lab, Tokyo Institute of Technology

Dr Jo Wheeler, Director of International Development, Central Saint Martins

Postgraduate students from Tokyo Institute of Technology

and Central Saint Martins:

Kengo Arai / Engineering Design, mechanical engineering; Shogo Egashira / Museology,
material engineering; Huang Faye / Science communication, journalism and media
studies; Takehiro Sumita / Decommissioning engineering, inorganic materials; Toshifumi
Taniguchi / Artificial intelligence, application design, mathematics and cryptography;
Tomomi Wada / Science communication, mathematics; Izumi Watahiki / Engineering
design, semiconductor precision engineering;

Molly Bonnell / Material futures, fashion design; Anna Beaujolin / Narrative
environments, curation and management; Jordon Godoy / Industrial design; Elizabeth
Harper / Material futures, fine art and sustainable textiles; Shrutika Jain / Narrative
environments, communication design; Becky Lyon / Art and science, fashion
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design; Irene Roca Moracia / Furniture design, architecture; Era Pouliou / Narrative
environments, architecture; Yi Xu / Jewellery design; Riko Yasumiya / Art and science;
Yi Karl Yin / Ceramic design; Tracey Zhang / Art and science.

This first joint student workshop had a shared aim:;

to discuss ideas of hybridity, confront approaches to transdisciplinary research and

test these insights in practice. It used a range of activities, show-and-tell presentations,
facilitated discussions and collaborative practical tasks to explore how sharing methods
and perspectives across art and design, and science and technology can lead to
innovative approaches to real-world issues. Tailoring modes of documentation to the
emergent content, the workshop was filmed and captured through live drawings by a
visual scribe, to maximize dissemination and impact.

An emerging transdisciplinary network

At Central Saint Martins
All the following individuals listed below have participated in this collaboration to date

Heather Barnett. MA Art and Science, Central Saint Martins,
University of the Arts London.

Dr. Betti Marenko. Reader in Design and Techno-Digital Futures; Contextual Studies
Leader for Product Design, Central Saint Martins,
University of the Arts London; Visiting Professor, Tokyo

Institute of Technology World Research Hub Initiative.

Dr. Ulrike Oberlack. MA Design: Ceramics, Furniture,
Jewellery, Central Saint Martins, University of the Arts
London; Visiting Professor, Tokyo Institute of Technology
World Research Hub Initiative.

Professor Jeremy Till, Head of Central Saint Martins, Pro-
Vice Chancellor of University of the Arts London
Professor Carole Collet, CSM-LVMH Director of
Sustainable Innovation (Maison/0), Director of the Design
and Living Systems Lab

Rachel Dickson, Dean of Programmes Fashion |
Jewellery & Textile Design | Product, Ceramic and
Industrial Design | Spatial Practices

Nick Rhodes, Programme Director, Product,

Ceramics and Industrial Design

Tricia Austin, Course Leader, MA Narrative Environments
Nathan Cohen, Course Leader, MA Art and Science

On the day of collaging,
it was very interesting
that we communicated
visually through the
pictures, without

much of a verbal
communication.

Uyanga Tumubataar

Simon Fraser, Course Leader, MA Design: Ceramics, Furniture or Jewellery

Richard Reynolds, Course Leader, MA Applied Imagination

Dr Jo Wheeler, Director of International Development
Marie McMillan Guy, Director of Innovation and Business

Jeremy Barraud, Deputy Director, Research Management & Administration, UAL
Clare Shelton, Research Funding Manager, Research Management & Administration,

UAL

At Tokyo Institute of Technology

All the following individuals listed below have participated in this collaboration to date

Professor Kayoko Nohara. Translation Studies and Science Communication,
Department of Transdisciplinary Science and Engineering, School of Environment

and Society
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School of Environment and Society '

Professor Norihiro Nakai, Dean; Emeritus Professor Th e S l / en t

Kikuo Kishimoto; Susumu Yoneyama URA . .

Professor Junichi Takada; Assoc. Professor Naoya Abe; bf al ﬂ S tOI’ m l ﬂg Qa Ve
Professor Shigeki Saito; Specially appointed Professor

Michael Norton; Assoc. Professor Tom Hope; Assoc. GVGI’ yOn e a Chaﬂ C e

Professor Celine Mougenot, Dept. of Transdisciplinary

Science and Engineering tO eX,Or eSS th el r
Professor Haruyuki Fuijii; Professor Yoshiharu Tsukamoto, .

Dept. of Architecture and Building Engineering thOUQh tS W/thOUt
Professor Shinjiro Kanae. Dept. of Civil and

Environmental Engineering anyOne jUO’anQ them .

Institute Professor Akira Ikegami; Assoc. Professor Asa

[to, Institute of Liberal Arts ZOl bayar Shagdar

Tokyo Tech Museum
Professor Hiroyuki Kamei

School of Engineering

Professor Nobuyuki lwatsuki, Dean

Professor Junichi lijima; Professor Dai Senoo, Dept. of Industrial Engineering and
Management

Professor Mitsuiji Sanpei; Professor Shigeo Hirose; Professor Daisuke Kurabayashi,
Dept. of Systems and Control Engineering

Professor Minoru Nakayama, Dept. of Information and Communications Engineering
Professor Wataru Hijikata, Dept. of Mechanical Engineering

School of Materials and Chemical Technology

Professor Yuiji Wada, Dean

Professor Masahiro Susa; Professor Takeshi Kikutai, Dept. of Materials Science
and Engineering

Professor Junichi Takada, Vice President (International Affairs)

Emeritus Professor Yoshinao Mishima

Emeritus Professor Toshio Maruyama

)

=/
B
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4. Reflection:
Collaborators’ Voices

Professor Kayoko Nohara
When imagining futures together, in my view, there are three key questions to address:

What theoretical models can shift mindsets of the participants and transform
established behavioural and cultural patterns across disciplines while maintaining
mutual respect?

What methodologies are most effective for real creative transformation?

How do we overcome the inevitable challenges of cross-cultural and
trans-disciplinary encounters?

The Existential Wearables Project—the pilot collaboration between our institutions —
forced us to confront these three questions directly, and to invent novel and robust
methods and solutions.

The project demonstrated that hybrid research requires an unconventional environment,
one which enables shifts in communication and attitudes, beyond the typical research
lab setting. This space needs to be conceptualized as a collaborative space for change
and resourced differently from a self-contained standard research project. Particular
organisational and infrastructural emphasis needs to

be given to coordination, planning and implementation

across the stakeholders involved. More importantly, “ﬁ’ansla tlon 7 Can be a

hybrid research calls for continuous mediation (ranging

across logistics, communication, attitude, approach S/gnlflcant and eﬁect/\/e

between all disciplines) to achieve holistic, meaningful

outcomes and sustained impact. Communlca tlon tOO/
In practice, the role of translation in its wider sense [1] Kengo Ara|

emerged as absolutely critical to Becoming Hybrid.

Translation operated constantly at every level—between

people from different fields/professions, between students and professionals, between
national cultures. On reflection, my specific expertise in Linguistics and a researcher

in Translation Studies Science Communication became a defining interface, with the
Nohara Lab acting as a unique environment to facilitate rapid and reflective interlingual
and intralingual communication.

Nohara Lab therefore acted as the key site for translating content and personalising it
for every stakeholder.

| would therefore recommend the following actions: that all future transdisciplinary
research projects across science/technology and art/design at Tokyo Tech should
be integrated with a “Translation Unit” which mediates communication, supports
discussion and guides decision-making process. Key functions would include:

@ Calibrated and carefully adjusted translation of content between English and
Japanese for each target stakeholder in the project

® Definition of terms where meaning may be interpreted ambiguously, not only in each
language, but also across specific academic disciplines—terms such as: “concept”,

Y (T LT

“narrative”, “objectivity”, “experiment”, “proof” or “evidence”

[1] Juliane House,
Translation as
Communication across

Languages and Cultures
@ Clear definition of the expectations in regard to roles and responsibilities (Routledge: New York,

of participants 2016)
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@® Close attention to how different attitudes and behaviors may be interpreted
according to very different cultural and discipline specific backgrounds.

Cultural and linguistic discrepancies between the two communities are immense.

The fact that external participants came with a huge variety of backgrounds and fields
increased complexity (@and complications). Misunderstandings and false expectations
inevitably took place. Our creative approach and positive outlook helped us overcome
these obstacles, so that all participants became involved in acts of “translation”. It is
important for everyone to be aware that we are all swimming in the sea of multi-cultural
and multi-linguistic thus multi-possibility of interpretation of things. Hence, we must be
ready to revise our understandings.

The time and space required by this continual act of translating should not be seen as
a disturbance to our creativity but rather as its enhancement. Indeed, it is the constant
re-interpretation, re-thinking, re-evaluating that made me realise the multifaceted nature
of the ideas and experiences we created together throughout our activities. This is what
convinced me of the significance of our collaboration.

Dr Ulrike Oberlack

My teaching residency at Tokyo Institute of Technology was informed by my practice as
a designer with a specialism in light as a medium in relationship to the body, through
collaborative methods developed through this practice and my academic and research
post at Central Saint Martins.

My role at Tokyo Tech extended and expanded fluidly to co-designing and co-facilitating
workshops and public engagement activities centred around material thinking, with
input from scientific and technological research. Emergent hybrid processes including
the development of narrative scenarios through collaging and experimentation with
materials were further refined and investigated through research experiments during my
WRHI visiting professorship.

As | undertook multiple visits to research labs, the task of liaising and interpreting
contexts and cultures with key collaborators and stakeholders across both institutions
expanded significantly.

All these roles - designer and facilitator, collaborative explorer and liaison - mutually
informed and complemented each other and frame my reflections. | acquired new skills
and competencies in translation and interpretation across disciplines, cultures and
organisational contexts alongside an increased ability not only to handle, but to seek
opportunities from a position of uncertainty, ambiguity and complexity.

In my view, material thinking emerged as an essential driver of transdisciplinary
exploration and innovation in collaborative projects. Material thinking deploys visual
and haptic methods to engage with materials and enables creative exploration

and experimentation through playful, open-ended interaction and reflective feedback
loops. This approach works for individuals as well as for groups and is particularly
valuable when dealing with ambiguous and complex challenges. For instance,

in the Existential Wearables Hackathon, participants engaged with a ‘materials bar’
to encourage playful haptic interaction and generate ideas, prototypes and narrative
scenarios for future wearables.

Artefacts, whether models, prototypes or finished objects form an integral part of
material thinking and act as ‘touchpoints’ between participants across disciplines
and cultures. Artefacts provide a tangible focus for interaction and discussion about
purpose, context, communication, materiality and language. They therefore enable
participants to explore both differences and commonalities in their thinking and to
jointly develop new ideas. During the Existential Wearables Public Event, members of
the public enthusiastically tried out prototypes, discussed their potential and imagined
narrative scenarios within the breakout sessions.
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The impact of methods that foster visual and bodily engagement became apparent
when collaborators synthesised research findings through dialogue. Researchers
visually mapped their conversation on a wall in real-time. This change of scale activated
a shift in perspective, as the participants were able to visualise the debate in an instant
and literally take a step back so gaining an alternative perspective.

Visiting research labs across Tokyo Institute of Technology, it was striking to experience
not only the wide range of disciplines and subjects, but also the multitude of research
approaches and cultures. This rich ecology is echoed at Central Saint Martins, where
multiple disciplines, approaches and cultures across art and design co-exist, compete
and cross-pollinate.

These ecologies are represented in the current collaboration through a multitude

of voices across art, design, science, technology and humanities. These voices

are engaged in ‘multi-way’, cross-disciplinary conversations and collaborative
activities through which trans-disciplinary knowledge emerges. This knowledge

is currently focused around a hybrid methodology that facilitates the emergence

of transdisciplinarity. Going forward we are looking to increase the reciprocity and
balance of material thinking with technological and scientific innovation. The Scientist
in Residence (SiR) 2019 programme at Central Saint Martins will be a starting point for
this exploration.

Heather Barnett

My involvement in our collaboration started in May 2017 with a contribution to the
symposium exploring diverse disciplinary approaches to The Experiment. | shared
aspects of my own artistic research working with nonhuman intelligent organisms (slime
moulds) and interdisciplinary approaches taken by some human intelligent life forms (my
students on the MA Art and Science).

My interests as both an artist and as an educator centre around principles of
emergence, where complex outcomes to evolve from a system or experience

cannot be predicted by its constituent parts, but instead emerge from a process of
interaction, pattern recognition and feedback mechanisms. The cross-cultural and
transdisciplinary nature of the relationship between Central Saint Martins and the
Tokyo Tech has provided a rich environment to develop emergent frameworks, within
which learning can coalesce and coevolve, as the science writer Stephen Johnson
states: ‘Relationships in these systems are mutual, you influence your neighbours

and your neighbours influence you. All emergent systems are built out of this kind of
feedback, the two-way connections that foster high-level learning’. [2] As a relational
exercise, learning is deeply embedded within cultures, psychologies, communities,
power structures and political contexts. It is also a fundamentally biological and
phenomenological process. It does not take place only in our heads, but throughout our
bodies, mediated by haptic encounters, material manipulations, social interactions and
embodied actions.

It is a messy business.

Our collaboration has embraced such messiness and celebrated divergence, diversity
and difference in learning. By combining distinct approaches we have tried to creatively
and critically examine what constitutes a body of knowledge and to acknowledge the
complexities of learning. On a personal level, | have learnt a great deal about my own
pedagogic practices by teaching across language, cultures and disciplines. | now
recognise the importance of eavesdropping when running workshops, the ‘tuning

in’ that | take for granted when teaching in my mother tongue, and the frustration
caused by not being able to instinctively understand if a group needs reassuring or
challenging, requires information or diplomatic intervention. Creating opportunities

for situated research—informed by the specificity of any given situation—through
everyday encounters has also grown in significance, to take different locations as sites [2] Stephen Johnson,

for learning. For example, in order to investigate signaling mechanisms as inspiration Emergence, (Penguin
Books: London, 2001).
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for the Wearables project, we visited an aquarium and

looked for non-human visual communication processes.

We discovered rich examples in the jellyfish and the
octopus.

Throughout the many occasions of teaching, learning
and interacting experienced through the project, | have
observed elements of complexity at play, as comfort
zones were challenged, elements of chance introduced,
and control relinquished. Assumptions were challenged,
plans reconfigured and new discoveries and insights
evolved. As the philosopher Keith Morrison argues,

Creation of new

things comes from
deconstructing the olad,
which further leads to
new discoveries.

Yuki Amisaki

‘Within complexity theory, learning is a process of

emergence and co-evolution of the individual, the social

group and the wider society. Emphasis is placed on the relationship between elements,
rather than the elements themselves, and the human mind is regarded as a complex
adaptive system.’ [3] In this inter-institutional and cross-cultural endeavour we have
embraced the complexities of the myriad interconnected elements, and have invested
in the relationships between the elements.

Rather than controlling the outcomes we have set out to create the conditions for
dialogue and discovery. We have put confidence in the process of exploration and
entrusted in unknowns. In our co-evolving adaptive system we have observed order
emerge from disorder and insights formed from uncertainty, with many possible
dynamic routes ahead.

Hiroshi Tsuda

The Wearables Project: Metaphors of

technology and performance

The hackaton brought together students, faculty and external participants from a variety
of social fields in three Teams (A, B, C). Prior to the event, a number of discussions took
place to share some of the key themes informing the project, first of all the question of
human existence in relation to technology. The hackathon was motivated by the idea to
find answers to the questions How will human existence evolve? What kind of modes of
life will emerge when human bodies are connected to machines in modern society?
The outcomes produced by the three teams may have looked raw at first sight but they
were actually suggestive metaphors for how to imagine future technology. When each
prototype was carried on the body, their performativity was further realized. Importantly,
this performativity is also a performance of culture, encompassing anthropological
insights and artistic expression. In addition, as shown by performance studies scholars
Richard Schechner and John MacAloon, in this performativity we also find the narrative
aspect of self-reflection, as well as the issue of boundary at play (between inside and
outside, routine and the unexpected).

Modes of life and technology

Here is a brief description of the prototypes produced by each team: Team A
conceived a body garment that could be inflated by the wind. Team B designed a

nose device that sells health information from the nasal mucosa of the wearer. Team C
designed a face-mask that provides the wearer with protection, support and defense.
These three proposals used the wind, the nasal membrane and the skin of the face

as different kinds of interface to mediate not only the inside and outside of the body, but

modes of life.
[3] Keith Morrison,

“Educational Philosophy
and the Challenge of
Complexity Theory”, in
Complexity Theory and the
Philosophy of Education,
(Wiley-Blackwell, 2008).
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By incorporating air and wind, Team A not only designed

an effective weightless garment. They brought the Th e CO - Cl’ ea tl Ol’)

outside environment in by allowing the wind to circulate

between the body and clothes, creating a whimsical ,OFOCGSS STI’GSSGS
atmosphere of playfulness and unpredictability. The ' °
wind-performance stirred the imagination and showed a Shlﬂ f/’Om Embedded

beautifully how a form of life would circulate throughout

H »
bodily boundaries. Team B presented a near-future N al’ l’ a t/ Ve tO

technology where health information could be harvested

from the body. Focusing on individual agency, this “Em er Qen t Nal’ r a t/V@ i

prototype challenged the idea that data harvest is .
always about external control, proposing instead an Gel’] TatSU mi
individual able to trade their own health information.

Finally, Team C was inspired by Japanese Noh masks

tradition to develop a porous barrier between the wearer and the outside environment,
emphasising the mask’s capacity to both protect and create tranquillity —with a
potential to exploit in many social situations.

Society of Risks: coping or integrating?

Although the three teams developed very different ideas and prototypes, they all vividly
reflected the issues pervading the mega city, Tokyo. To start with, the uncertainty

and insecurity in human existence when facing the “society of risks”. According to
sociologist Ulrich Beck, “risk” is different from “danger”. Unlike dangers, which refer to
natural disasters, risks are human-driven, such as environmental issues, nuclear power,
genetic manipulation, data-abuse. Responsibility and agency rest with individual actors
(individualization). In this sense the “risk society” urgently requires that every individual
commit to proactively be a change-maker, reforming society and realizing genuine
safety and security through individual’s participation and social inclusion. For media
theorist KITANO Keisuke “control” (seigyo) should be translated as “management”
(kanri) in Japanese [4]. This kind of “control”, as presented in the hackathon, can be
seen as individuals’ management of technology thanks to their increased awareness—
either by facilitating circulation and disruption of the boundary between the inside and
outside of the body, or by actively selling one’s own health information. If we integrate
the prototypes designed by the three teams, we can actually see how the vision of a
near future is also sustained by a kind of “internal tranquility”. Throughout the hackaton
process and its outcomes, technology and performance emerge as deeply intertwined.
Image, affect, the unconscious, they all emerge with no need for verbalization but
embodied into the prototypes presented. It is this kind of intimate relationship that can
generate genuine safety and security in society.

[4] Kitano, Society of
Controls: Technologies
of Desire and Power
(Seigyo to shakai)
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5. Imagining Possible
Futures Together

The signing of a Memorandum of Understanding between Central Saint Martins,
University of the Arts London and the School of Engineering, School of Materials
and Chemical Technology and the School of Environment and Society at Tokyo
Institute of Technology in May 2019 marks a new phase in the collaboration
between our institutions.

Under the umbrella of this new agreement, the present document ‘Becoming Hybrid.
Transdisciplinarity at the crossover of Science and Technology and Art and Design’
maps this emerging collaborative research framework and sets out some possible
future directions for our collaboration to be discussed at this colloquium.

We propose to call this emerging collaborative research framework underpinned by
hybrid methods a Communication-driven Hybrid Model.

This framework “practically fosters” and “theoretically describes” transdisciplinarity with
new and unexpected knowledge. Awareness and insights gained during this process
will mobilize both thinking and doing of participants from every discipline.

We encourage such a shift of mindset in ways that are both random and chaotic yet
systematically supported by experts. This includes an appropriate common studio and/
or nomadic spaces, and multi-way communication platforms.

We suggest three key strands for the Communication-driven Hybrid Model:

@ Scientist in Residence and Designer in Residence
® Industry Collaboration
@® Research Outputs and Dissemination

1. Scientist in Residence (at Central Saint Martins) and
Designer in Residence (at Tokyo Institute of Technology)

The invitation is for a scientist or an engineer from Tokyo Institute of Technology to
share their research with Central Saint Martins students and to work with art and design
staff to develop projects for aspects of the research to be ‘hacked’, ‘reinterpreted’ and
‘worked with’ in different ways. We are interested in the multi-layered processes of
translation present in this project: for scientific research to be open to reinterpretation
through the lens of art and design methodologies and for diverse cultures of enquiry to
coalesce around a central area of knowledge. This process can catalyze, and question,
different modes of knowledge-production with the aim to explore the social, ethical
and philosophical dimensions of cutting-edge scientific

research. Likewise, Tokyo Institute of Technology team is A dd /t/O na / va / ye

currently exploring the possibility of accepting a ‘designer

or artist in residence’ in a research lab. The visiting artist/

designer would be embedded in the research lab with an Can b e Cr ea ted
agreed research focus, working alongside and interacting ' 7

with the lab team. by lncorpora tlng
The mirrored programmes of residencies (scientist/ p er Sp eCtI VeS f r Om
engineer and artist/designer) will foster a space of d /ﬁe re nt f/e /d S

experimental research activities.
Toshifumi Taniguchi
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2. Industry Collaboration

The collaborative projects undertaken by the scientist
or designer in residence could be linked to industry-
sponsored research in both London and Tokyo

to maximise their impact and to ensure long-term
sustainable collaborations, supporting imagined futures
supporting the respective research and industrial
strategies of both nations.

In order to respond to the global, societal needs such as
the realisation of Smart City, meeting SDGs, supporting
aging communities, not only universities but also industry
is seeking for partnership to think, doubt, find and
develop innovation together. We will provide a common
studio as a platform and original research methods

to research in collaboration with industrial partners in
various fields.

3. Research Outputs and Dissemination
Transdisciplinarity calls for a multifaceted approach

to dissemination. A range of research outputs will be
considered: peer-reviewed journal articles (single and

Learning and
experimenting are

not always about the
target or goal, but
about the details and
findings we come

up with in the miadle
which are as necessary
and important.

Rezkita Rudijito

co-authored), outreach activities for the public communication of intellectual outputs,
such as the organisation of symposia for both invited and non-specialist audiences,
showcases of work and exhibitions of collaborative projects. Alternative models of
dissemination and engagement, such as podcasts and a virtual studio, are being
considered to make the insights and activities accessible to wider audiences both

within and outside our institutions.

Key Themes for Joint Discussion at the Colloquium (14 May 2019)

® \What does transdisciplinarity mean to us in our fields?

® How can we creatively use difference —disciplinary, methodological,

pedagogical, cultural?

® \What types of research and projects would enable this?

® \What forms of transdisciplinary collaboration do we next want to undertake
together? e.g Hybrid Agoras (new spaces for the public understanding of
transdisciplinary research) and new hybrid models of student exchange based
around ideas of shared virtual campus and nomadic intensive workshops
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