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Abstract: Transdisciplinary ways of collaborating are considered essential to support
new approaches to tackling societal and environmental “wicked” problems. But how
can collaborations take place in ways that reach this envisioned state? In this work, we
look for cues of transdisciplinarity in the experience of those with a successful track
record of working across disciplines. We interviewed 38 practitioners and researchers
working in “creative biology”, an umbrella term that we use to address work that in-
corporates biology-related methods and research outside purely scientific realms. The
interviews provide insights into how language can be used to support strategic shifts
of positionality and nudge others to step out of their disciplinary realms, which con-
tributes practical advice for those who are looking to collaborate with other disciplines.
They further provide examples that can help expand the discussion of transdiscipli-
narity in design practice and education.
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1. Introduction

Transdisciplinary approaches are often considered essential for understanding and respond-
ing to societal and environmental "wicked" problems (Buchanan, 1992). They allow re-
searchers and practitioners to frame problems differently and access aspects of reality that
often cannot be seen within the realms of single disciplinary domains, therefore offering
ways of understanding issues from multiple, sometimes conflicting, angles (Nicolescu, 2010).
Current literature provides insights into the potential for design to operate and provide a
bridge across disciplines (Dorst, 2018; Bremner & Rodgers, 2013; Blevis & Stolterman, 2009),
as well as opportunities and challenges of design-driven transdisciplinary education (Con-
stantino, 2018; Chew et al., 2020; Blevis et al. 2014, 2015). Our work contributes to this dis-
cussion by looking at the experience of those working at the intersection of biology and so-
called creative disciplines as compelling examples of collaboration across disciplines.

This work is licensed under a Creative Commons Attribution-NonCommercial 4.0
BY NG International Licence.
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We use the term “creative biology” as an umbrella to encompass different approaches, alle-
giances and forms of working with biology outside strictly scientific realms. As part of a big-
ger effort to map the landscape of creative biology, we carried out 38 semi-structured inter-
views with researchers and practitioners from the fields of arts, design and HCI, as well as
collaborators from humanities, social and biological sciences, engineering, and synthetic bi-
ology. The interviews focused on their strategies and experiences of stepping out and work-
ing beyond their own disciplines to generate new spaces of practice and research. The aim
was to draw practical advice from successful cases of collaborations across disciplines, which
could support other researchers and practitioners working in the field.

As we will discuss, the interviews were particularly relevant to revealing the ways partici-
pants instrumentalised language to negotiate collaborations and find new possibilities across
disciplinary boundaries. Such strategies can help decentre established dialogues within a dis-
cipline and provide useful advice for opening up space for transdisciplinary processes and
new spaces of knowledge to emerge within a particular context or project. The interviews
also provided examples that can help expand the discussion of transdisciplinarity in design
practice and education.

2. Creative biology and transdisciplinarity

Our interest in exploring the intersection of biology and other fields is due to both the emer-
gent landscape of bio-related initiatives, and their rich potential in suggesting new ways of
working with other disciplines (Gough et al., 2020). The integration of biology in other disci-
plines is indeed a growing trend, which has led to the emergence of innovative areas of ex-
ploration (Ramirez-Figueroa & Hernan, 2021). Although these areas have their own agendas,
they share a common interest in incorporating living organisms into their practices. Some of
the most prominent areas include: Biodesign, an emergent design community interested in
creating applications that integrate living systems in the process of fabrication or its interac-
tion with human users (Myers, 2012); DIY-bio, a field defined by an ethos of democratising
science and opening it up to the scrutiny and enjoyment of citizens (Landrain et al., 2013;
Kuznetsov et al. 2012, 2015); Biological HCI, which seeks to investigate the relationship be-
tween human, computer and biological systems by redefining biological materials as design
elements (Pataranutaporn et al., 2018). Examples from these areas range from exploration
of bioluminescent surfaces (Barati et al., 2021; Ofer et al, 2021) and incorporation of living
materials in computer systems (Weiler et al., 2019), products (Moisy & Pschetz, 2017), build-
ings (Ramirez-Figueroa & Beckett, 2020), material fabrication processes (Camere & Karana,
2018, Ramirez-Figueroa & Dade-Robertson, 2013), to soft actuators (Ramirez-Figueroa et al.,
2016), applications of DNA (Pataranutaporn et al., 2018; Kim et al., 2021; 2022) and gut bi-
ota visualisation (Boer et al., 2020).

The integration of living organisms outside scientific realms requires a deep level of collabo-
ration across often disparate disciplines (Hamidi et al., 2021, Szymanski & Calvert, 2018,
Ramirez-Figueroa, 2018), which makes them prone to evolve from multi and interdisciplinary
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perspectives to a position of transdisciplinarity. In our work, we departed from Blevis &
Stolterman’s (2008; 2009) perspective of transdisciplinarity in design practice, which strongly
draws from Nicolescu’s (2002) theory. According to Nicolescu (2010), multi, inter and trans-
disciplinarity are differentiated by the extent to which collaborative work steps out of single
disciplines towards larger goals. Multidisciplinarity is seen as the study of a research topic by
several disciplines in a way that exclusively enriches a single home discipline (Nicolescu,
2010), while Interdisciplinarity sees the transfer of methods from one discipline to another.
Transdisciplinarity, in contrast, ‘concerns that which is at once between the disciplines,
across the different disciplines, and beyond all disciplines’ (Nicolescu, 2010, p.20). It involves
an understanding of reality as being formed by levels that are delimited by a degree of “re-
sistance” in human experience. Different disciplines are able to access these levels individu-
ally, producing fragmentary views of this reality. Through transdisciplinarity, however, peo-
ple are able to go beyond their usual resistance and engage several levels at once, which al-
lows them to uncover “hidden” aspects of reality (McGregor & Gibbs, 2020).

Researchers in the social sciences and humanities have expanded on aspects of this defini-
tion. Gibbons & Nowotony (2001) point to how transdisciplinarity is inherently transgressive
and often difficult to negotiate, Brown talks about the need to develop “the full capacity of
the human mind to remain open to all possibilities,” (2014, p.209), and McGregor (2015) ap-
proaches transdisciplinarity as an educational process: as people engage with transdiscipli-
nary work, they grow into complex problem-solvers, and become more complex themselves.

Further approaches, particularly from what could be called the “Zurich” school (McGregor,
2015a) conceptualise transdisciplinarity as an emergent form of research, which stresses “di-
verse disciplinary perspectives that have to be reorganised for societal problem solving”
(Pohl et al., 2021, p18). The nuanced difference is that, within these approaches, work may
be considered transdisciplinary and still remain within a disciplinary realm (McGregor,
2015a). Nevertheless, the focus is still on the transformational aspect of such work: through
reorganisation of problems and solutions, researchers and practitioners would better under-
stand the plurality of ways that abstract and case-specific knowledge can interrelate - and,
they are forced to confront the systems of power that can empower or inhibit domain-spe-
cific knowledge production as they seek to problem-solve for a perceived “common good”
(Hadorn et al., 2008).

Given the importance and potential of transdisciplinary approaches, and the potential for
creative biology to provide examples of them in practice, we embarked on a study to under-
stand ways of working and communicating within what could be seen as successful collabo-
rations across disciplines.

3. Study

This paper draws from insights from interviews that we carried out with 38 participants (45%
females, 55% males). The interviews were divided into four sections, where we asked partici-
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pants about: 1) their work, and specific practice and/or research; 2) insights and/or chal-
lenges faced in collaborations with people from other disciplines; 3) vocabularies, or terms
and analogies employed or related to their work; and finally their 4) visions for the future of
creative biology. Interviews lasted between 20 and 30 minutes. Complementary to the inter-
view, we asked participants to fill in a questionnaire where they situated their practice on a
five-point scale, sitting closer to science or creative disciplines, and to locate themselves in
relation to movements within creative biology (see Figure 1). Responses were thematically
analysed by two researchers.

Participants’ selection aimed to include creative biology collaborations within a wide range
of disciplines including molecular, plant and synthetic biology, human-computer interaction,
medical sciences, engineering as well as arts, design, humanities, and social sciences. A sec-
ond factor in inviting participants was their visibility and impact in the community. We as-
sessed work produced in the field in the last five years and invited participants who were
particularly visible and whose work was disseminated in a way that highlighted their trans-
disciplinary nature. We were also careful to balance backgrounds and career levels, including
established artists and scientists, as well as emerging researchers and designers.

Where do you see your practice sitting?

1 2 3 4 5

Closer to so-called creative

Closer to Science intl
disciplines

How strongly do you identify with the following creative biology communities? *

In this scale, 0 rep not ying at all and 4 rep strongly

Bioart

Biodesign
Biological-HCl
DIY Bio
Biology-related ..

Synthetic Biology

Figure 1. Questionnaire where we asked participants to identify where they saw their practice sitting

4. Responses

The highest proportion of interviewees (34.2%) positioned themselves between the sciences
and creative disciplines, 26.3% leaned slightly towards the sciences, 18.4% towards the crea-
tive disciplines, with 13.1% placing themselves firmly in the creative disciplines, and only
7.9% firmly in the sciences. The distribution of how participants saw themselves as belonging
to different movements was largely balanced. 52% identified themselves more strongly
(scales 3 and 4 of Figure 1) as part of biodesign; 50% as biology-related research, 50% bioart,
47.4% synthetic biology, 31.6% DIY-bio, and 21% biological-HCI.
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4.1Language
Through thematic analysis we identified four key aspects regarding the use of language and
vocabularies:

Working across vocabularies and tactical use of language

Participants reiterated the prevalence of different ways of referring to themes, and the im-
portance of learning the language of collaborators across and within disciplines: “I think that
having the tools to understand the language, the scientific language does contribute to your
freedom as a designer, freedom of thought" (NA).

The responses also showed that once vocabularies were mastered, they were used tactically
to demonstrate knowledge of other fields: “When | speak to scientists, | try to drop some key
words, so they will see that | understand." (NA). By identifying vocabularies of practice, par-
ticipants were able to place their work and, eventually, shift their own positions across
fields: “it's very hard to position where their work comes from, but if you have a certain cate-
gory of words, it really helps" (RK). Vocabulary was also tactically used to convey a certain
message or create meaning through a generative critical approach. For instance, participants
would strategically avoid a term in order to open space for emergent themes: “One stipula-
tion was to basically not use the word ‘nature’ in this project for two years. What that means
depends on what language we need to construct to fill that gap" (EB).

Participants would also use terms to create different connotations: “Things like using the
word ‘interaction’ | suppose (in contrast) to ‘infection’ [...] because firstly it has a connotation
of a positivity if you say something is interactive, whereas infection is more of a negative con-
notation." (RK). Naming would then become a method to suggest new connotations to a par-
ticular practice “a curiosity to then define it, to then interrogate [a name or title], is some-
thing that we use a lot in our practice." (AN2). Figurative use of a word was seen as creating
ambiguity and potentially fruitful misunderstandings: “we can use transversal tropes that cut
across disciplines, but this reveals misunderstandings and ambiguity of terms [...] which
means that both sides can engage in different alternative knowledge production" (JH).

Metaphors would be brought to another area so that different meanings could surface, and
a dialogue can be established “you'd like to see it, to bring that work into another domain so
that the metaphors are negotiated, and you find the similarities and most of the time the
problems so that you can work with them" (OT). Metaphors would be used to “bring up the
beauty of what we're doing when it can seem so simple” (LC) and juxtaposed with other
terms to create meaning: “when | take those metaphors, | juxtapose them against other pos-
sibilities that are not things that | just invented, but things that | see when I'm in the lab,
what | would call operational metaphors that cohere with practise but don't dominate the
literature [...] | think if | just presented one of those things by themselves, it wouldn't have
the same effect as being able to juxtapose them" (ES).
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Artists and designers often expressed that they would use terms to enhance engagement:
“from a designer's point of view, there's a certain amount of enjoyment in taking the termi-
nology and the vocabulary of the scientific world [...] and playing with it a little bit, it gets a
certain degree of interest and a certain degree of partial description in the resultant word
and terminology which then requires a little bit more of the engagement" (SP). They would
create vocabularies to assign meaning to their work: “These added meanings are based on
artistic licence, intellectual work. It's not necessarily a vocabulary that is aimed at common
use [...] | tend to avoid certain weighty words used by other practitioners or thinkers." (MS)
and would ultimately endeavour to constantly change their vocabularies to generate new
possibilities: “I do not think | have a fixed vocabulary and if | do, I try to continuously change
that. How to think and practice living bodies without giving fixed categories that would de-
fine things as given is another challenge" (AW).

Generative power of metaphors

Participants acknowledged the generative power of metaphors: “by using this language, we
basically bring something also into the world, on how we interact with our environment.
Also, what it enables, but also what it prevents us from." (EB), and language more broadly: “I
wanted to try and have a slightly more animated quality to the language. | think often, the
language could do with being looked at and thought about in different ways, because as
soon as you do, it gives you a different perspective on the material that you're working with."
(LM). For instance, a simple exercise in a science class would invite students to think differ-
ently about their practices: “We do an experiment [...] which is “fill in the blank’. Cell as
‘blank’. Cell as factory, of course, cell as church, cell as religion, cell as government, cell as
poetry, cell as whatever you want. Suddenly, what does it mean? It's very interesting, espe-
cially with biologists and engineers, it's like, 'Oh, my gosh, wait. Wow, I could really think
about this thing differently.” (DE).

Limiting aspects metaphors

Metaphors were however also seen as limiting: “if you use metaphor and you don't quickly
move past it, it's like you're drowning and you hold on to that buoy and you won't learn how
to swim."(DE). The use of computing analogies to explain biological organisms, which are
characteristic of synthetic biology, was seen as particularly limiting as it could lead to an “ob-
jectification of the microbial world" (NC), as explained by MP: “I am sceptical about the or-
ganism-machine analogies, they are misleading. Organisms and machines are just different
stuff". However, many compared current developments in biotechnology with develop-
ments in computer systems a few decades ago, in terms of “heading down a similar direc-
tion" (PG) of becoming more democratised and therefore able to integrate different groups
and voices.
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The need for new forms of expression

Although the value of vocabularies was recognised, participants also acknowledged often
being lost for words: “What do you call that? What do you call a uniform dye that has tex-
ture? We've never seen that before outside of this context. Even the tools that you are build-
ing to be able to make the thing, they're very bespoke" (NTA). There was also a discussion of
the usefulness of other forms of expressions as vocabularies: “there is a certain amount of
visual vocabulary as well, which is of interest" (SP), and the need to use different forms of
expressions to “engage with biology in ways that we don't have words or cultural words to
deal with" (OC), as explained by ES: “words are part of a larger ecosystem of tools, and
sometimes don't produce as visceral a means of asking questions as other, more creative ap-
proaches. | don't want to say creative because words are creative too, but as multimodal ap-
proaches, | would say. Things that involve, or are more, very sensorial".

4.2 Visions of the Future

Looking towards the future, they focused on the ethics of working with living organisms,
which was seen as directly connected to handling living organisms: “it's about the ethics of
the interaction with life that can only be fulfilled through direct engagement and taking re-
sponsibility for it" (OC), and to the awareness of what happened locally, around them, in
practice, rather than to abstract models of nature: “That global vision also means to be re-
ally grounded somewhere in particular. It's not only about abstract views"(JH). In other
words, ethics would create a “probing space, the space between the laboratory enquiry and
everyday life." (MS). Ultimately, creative biologists would be trained to work with the mate-
rial of life while being able to ask complex questions: “What does it mean to make a better
world with biology? What does it mean to try and make nature better? Who is it better for?
Creative biology just opens up this whole subset of complex questions and issues. If we're
training people to think in those ways, it has to be as nuanced and complex as the material
that they're working with" (ADG).

Creative biology was seen as a drive to transcend current knowledge systems and institu-
tions towards a common set of values: “We have to be quite vocal - | think - about what we
are for, and what we are against. We have to build new networks that transcend the institu-
tions that have held us running in one spot for too long [...] I'm very interested in globalised
networks of practitioners who are brought together by not necessarily a common vision, but
a common set of values" (NAS) - values that are indeed what drives transdisciplinary collabo-
rations.

Scientists talked about the need for more speculative thinking: “For me, we need more 'what
if' thinking in science and engineering [..] because our norms are no longer there. We need
solutions or like, 'Oh, we didn't think about that kind of solution."" (NN), and to foster more
empathy and imagination: “The learning to learn, the learning to have empathy for what
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people wish for when we don't know how to wish [...] Most of biotechnology hasn't been im-
agined, let alone made true. [...] and so who are the people who are professional at imagin-
ing?" (DE).

There were concerns “about the future wherein biology is directed toward producing com-
mercially viable and valuable outcomes" (ES), and, again, a desire to keep creative biology
complex and nuanced: “the creativeness of biology, regardless of human intervention or not,
the fact that it's messy, unpredictable, and extremely complex, is what | would like to see
coming out of creative biology" (OC) while also keeping it open to possibilities: “synthetic bi-
ology is becoming less weird, is becoming more commercialised, more industrialised, more
military funding and more closed. Keeping it weird, which involves also keeping it open, par-
tially requires letting people in. Yes, letting people come in and contribute in ways that might
not necessarily happen in a normal scientific field" (JC).

5. Discussion

5.1 Using language to cross disciplinary boundaries

The responses showed that language plays an important role in generating new spaces of
knowledge, which in turn helps to re-frame understanding and shape interactions. Vocabu-
laries were used to demonstrate knowledge from a particular field, to position their practice,
to potentially allow participants to gain “access” to a field or discipline (NA), and shift posi-
tion as appropriate (RK). In parallel to an interest in mastering vocabularies and finding ways
to better communicate, practitioners and researchers used language to incite new thoughts
and ideas, while artists and designers used it to enhance their practices (SP, AN2, MS) while
looking to maintain a sense of authorship for particular words. Vocabularies were therefore
used to connect, provoke, and individualise.

Participants stressed the need to move past abstractions and metaphors into reality. The in-
sistence on metaphors specific to particular disciplines, which were seen as “accelerants into
the mind” (DE), was considered limiting. There was also a suggestion that metaphors should
be demystified to allow the reality to emerge. Once transferred to another field, however,
metaphors could help generate discussion, by becoming “negotiated” (OT), and suggest new
ideas.

Participants proposed strategies to move beyond field-specific metaphors, for instance, by
omitting usual terms (EB), running through several meanings of taken-for-granted terms
(DE), using “transversal tropes" (JH), or “juxtaposing" metaphors with others (ES). While
these tactical uses of language were often carried out by one individual, others were agreed
between collaborators - such as the omission of a common word (EB) as a way to force col-
laborators to reflect on their own use of language and connected ideas when they filled the
gap of the missing word. Artists and designers were particularly prolific in using language
and metaphors to generate meaning and gain a “different perspective” (LM) on the context,
material, theme, or object of the collaboration. For instance, they used words that are not
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often applied to a particular context as a way to provoke different ways of thinking about it,
using "naming" as a creative “method” (AN2) or taking “artistic license” to employ terms ac-
cording to personal theoretical or aesthetic interests (MS). They would use, for instance, a
term that had different connotations to invite collaborators to rethink established ways of
thinking and doing things.

Research has looked at the way metaphors influence the way people think, make decisions
(Lakoff and Johnson, 1980) and structure their experiences (Kovecses, 2010). Psychology
(Thibodeu & Boroditsky, 2011) has also shown that the ways in which we talk about complex
and abstract ideas are permeated with metaphors that influence the way we look for further
information about these ideas. Metaphors therefore are not only “accelerators of the mind”
but accelerators towards a particular outcome, one that is in line with the sets of beliefs and
values of a discipline. This is something that practitioners and researchers have identified
and challenged to guarantee freedom of thought and the ability to transcend their disci-
plines. In the interviews, both scientists and designers revealed making use of experimental
vocabularies and linguistic tactics such as metaphors, to challenge their own thinking and
tease others to cross fields of knowledge and access what Nicolescu would call a zone of
non-resistance. While research in design has looked at the multiple ways designers use met-
aphors to approach design problems (Casakin, 2007, Cila, 2013; Hey et al., 2008), the insights
above suggest that metaphors and linguistic tactics could also be powerful tools to provoke,
mediate and facilitate transdisciplinarity.

5.2 Opening up and keeping it weird

The insights above also indicate that there are spaces which seem inaccessible to current
ways of expressing ideas. Participants mention the lack of “cultural words” (OC), the need to
resort to new means of expression through “visual” (SP, OT), “multimodal” or “sensorial”
(ES, AN3) formats. In this search for new forms of expression, they created a “probing” space
“between the laboratory enquiry and everyday life” (MS), a space to approach questions of
creativity, ethics, and the kinds of worlds we would like to live in. The value of working
across disciplines was characterised not as trailblazing a new path to be followed by others,
but to create examples of practices that would help to form a landscape geared toward par-
ticular values that can give insights into new realities.

Areas traditionally seen as creative disciplines were considered able to introduce a new level
of “critique”, “subjectivity”, “experiences” and “voices” to the realm of biological sciences,
and opening up access to biology-related knowledge and tools was seen as enabling new
practices that would potentially change who is in control of these practices, and therefore

the ways and kinds of knowledge of biological systems.

Participants drew attention to ways exchanges across fields would allow the emergence of
discussion on how to deal with the complexity, messiness, and unpredictability of working
with biology (RK, OC). Such collaborations would open up new ways of referring to biology,
which would in turn allow its domains to become more multifaceted, and potentially
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“messy” (OC), “weird” (JC), and perhaps independent from practical outcomes (ES). This was
seen as particularly relevant, given that scientific fields are perceived as becoming more
commercialized (ES, JC), industrialised (ES, JC) and militarised (JC), which could restrict crea-
tive possibilities. It was the crossovers of disciplines that participants saw as able to lead to
ways of working that are more “nuanced and complex” (ADG), and to create an “emerging
form of critique” (JC) that would lead to ideas and concepts that are unimaginable (TG, DE)
now.

While linguistic strategies were used to entice collaborators to step out of their ways of
thinking and open up new spaces of knowledge, ultimately collaborators needed to find new
methods, tools and formats to express and place new practices. Such expressions were
“never seen before” (NTA), were hard to place within existing fields and hard to describe to
existing audiences (e.g. ES mentions “l end up with things that are unconventional no matter
where | try to publish them”). Therefore, their origins and outcomes cannot not be deter-
mined at the start of the process.

This brings up the complexity of attempting to foster transdisciplinarity or planning for trans-
disciplinary-focused curricula. For example, a curriculum might focus on “skills training in de-
sign frameworks, values, and ethics, and design for important themes such as sustainability,
equity, adaptation, justice, and social responsibility.” (Blevis et al 2014, p37), which are truly
relevant, but leaves the question of how such curricula would remain open to support the
unexpected, e.g. considering avenues for dissemination when there is no adequate space to
publish / exhibit / talk about an emergent work, the production of new equipment to sup-
port an emergent method, or integration of new expertise when the course itself transcends
the discipline within which it was created.

5.3 Uncovering new realities and identities

In what could be seen as a manifestation of transdisciplinarity, participants suggested that
creative biology collaborations should focus on the bigger goal of developing ethical ap-
proaches to thinking about and working with living organisms (ND, OC, ADG, MDR, NAS).
There was an awareness that networks and collaborations should “transcend institutions”
(NAC) and should be brought together based on “a common set of values” (NAC). From a
place of collaboration, researchers and practitioners would ask questions such as “what does
it mean to make a better world with biology? [...] Who is it better for?" (ADG) “what else can
| do as an individual that contributes to the greater good, and who are my allies?" (NAC). By
trying to answer these questions they would get closer to the complexity of issues in the
world which involves not only the social, cultural, and human, but also the full biological
realm. The answers to ethical questions were seen as only achieved through direct engage-
ment with organisms (OC), and grounding ideas “somewhere” in particular (JH). All of this
connects to the transdisciplinary precept of engaging disciplines towards goals that go be-
yond disciplinary boundaries.

10
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Participants drew attention to how pairing people with different backgrounds would invaria-
bly lead to something new - and if one party was to be replaced with another with a similar
background, the new pairing would still generate something new (EC). The encounter of
these individuals was seen as representing an encounter of worlds, providing a way into dif-
ferent levels of reality. When participants were asked to place their practice in relation to
the sciences and creative practices, most located themselves in the middle, or leaning
slightly towards one or another. Similarly, most saw themselves as belonging to several
movements simultaneously. Engaging with other disciplines ultimately changed their identi-
ties. Scientists became designers, critics, artists, and the other way around, integrating
methods and lessons learned from other disciplines into their research practices and teach-

ing.

This echoes McGregor’s (2015) argument that transdisciplinary practices change not only
outcomes and disciplines, but the individual themselves. Despite being at different points in
their careers, participants in our study had all achieved a level of success in creative biology.
They had actively engaged with other disciplines, and were able to move across methods
and practices, engaging in what Nicolescu would describe as a zone of non-resistance.

When we analyse discussion on how design could support transdisciplinary practices and ed-
ucation (Constantino, 2018; Chew et al., 2020; Blevis et al., 2014, 2015), we notice a lack of
discussion on the challenges of preparing people as individuals to engage in such practices.
Negotiating transdisciplinary practices can challenge core beliefs and ways of making sense
of the world, which, according to McGregor (2015), could bring issues of identity and exper-
tise that risk blocking people’s engagement. Ways of assessing individual openness and grad-
ual integration of challenges and collaborations could therefore help prepare the transdisci-
plinary subject to engage in this zone of non-resistance, supporting the emergence of unex-
pected outcomes.

6. Conclusion

Through a search for, and the tactical use of language, participants gave new meanings to
practices and created work that accessed new ways of seeing the world, or new levels of re-
ality, in Nicolescu’s terms. Through their collaborative work, they attempted to express con-
cepts that were considered hard to translate, particularly because cultural references to
them did not seem to exist. New methods, tools, and formats therefore needed to be cre-
ated to fill these gaps of expression, which were key to generating new knowledge, but
could not be predetermined. Finally, the collaboration across disciplines changed not only
the outcomes but the individuals themselves. These are useful lessons for both design prac-
tice and education. Linguistic tactics could be useful for designers to reflect on their own
practice and tease other disciplines into a space of non-resistance. If design is to become a
bridge that can connect disciplines and support moves towards transdisciplinarity, we need
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to address not only challenges, methods, and outcomes, but also the individual, while stay-
ing open not only to unexpected formats and ideas, but also to the possibility of letting go of
the very principles of design that might sustain our beliefs.

Acknowledgements: We thank all our interview participants who helped make this work
possible. The work was funded through the Edinburgh Futures Institute Research Award
from the University of Edinburgh.
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