
Starting with a (big) bang

Sir Ian McKellen as Prospero: Miranda, go out into the world. Will you be 
for all of us gathering here our eyes, our ears and our hearts? Shine your 
light on the beautiful diversity of humanity. Understand those rights that 
protect us. Look up, stretch your wings and fly. Will you take the journey for 
all of us and will you set us free?

Professor Stephen Hawking: We live in a universe governed by rational laws 
that we can discover and understand. Look up at the stars and not down at 
your feet. Try to make sense of what you see and wonder about what makes 
the universe exist. Be curious. (Paralympic Games 2012)

A golden, smoking orrery inscribed with ‘human rights for all’ descends 
into a giant umbrella that erupts with pyrotechnics. Dancers hold 
umbrellas that change colour under the lights. They spread out from the 
centre and move into a dance sequence to Rihanna’s hit song Umbrella. 
Aerial performers spin over their heads and street dancers from Flawless 
perform acrobatic moves on stage beneath a giant model moon. The 
Paralympic Games Opening Ceremony at London 2012 started with a/the 
Big Bang. Prominent figures of theatre and science in the UK, McKellen 
and Hawking, uttered the lines quoted above in their distinctive tones. 
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2 Science in performance 

McKellen spoke in character as Prospero to Miranda, played by Nicola 
Miles-Wildin, within the loose narrative of The Tempest that was threaded 
through the spectacle.

The spectacle, entitled Enlightenment and directed by Jenny Sealey 
and Bradley Hemmings, followed Danny Boyle’s widely acclaimed Olym-
pic Opening Ceremony and garnered comparable praise in the media. Its 
title links science, culture and politics within a particular historical nar-
rative. Science is conceived as a set of rational laws but also as a process 
of discovery, observation and understanding driven by passions such as 
curiosity and wonder. Scientific enlightenment is juxtaposed and inex-
tricably connected to an appreciation and understanding of diversity and 
human rights discourse. Miranda, representing all of humanity, searches 
for freedom with two of her senses, according to Hawking’s injunction, 
but also with her heart. Miranda’s sense beyond sensory perception 
though is foreshadowed in Hawking’s introduction when he asks, ‘what 
is it that breathes fire into the equations, and makes a universe for them 
to describe?’ What is this fire? Why does the universal potential of maths 
need to be ignited with energy from beyond the senses? If the magical 
world of The Tempest provides the universe of the spectacle, where 
Miranda can grow wings and fly off in her search for freedom, what is 
Hawking doing there telling us/her about another universe?

This moment, broadcast worldwide to an audience of many millions, 
is a suitable place to start this book as it introduces its main themes and 
raises a number of its key questions.1 The book considers how and why 
science provides inspiration for and interference in contemporary per-
formance across a range of contexts from mass global spectacle, to the-
atre stages, school classrooms and hospital wards. It asks questions about 
the way these performances represent science as laws, process, method, 
vocation or otherwise. It explores how and why science interrupts or 
intervenes in theatre and vice versa. It also reflects on the politics of the 
breaking apart or coming together that these events might constitute. 
That is to say, it considers the way that science in performance assembles 
people and things in particular ways.

For all my interpretive suspicions, based on critiques of spectacle in 
general and the particular globalising and commodifying tendencies of 
events such as the Paralympics, I found this moment in the performance 
and indeed the dance sequence described above strangely moving. 
Indeed, the spectacle is in constant motion: on wheels, through the air, 
dancing, running, crawling, leaping across the ground. What was driving 
this (e)motion and where was it heading?

Hawking’s account of Big Bang theory and the associated idea of ‘eter-
nal inflation’ suggest the cosmos is expanding (Hawking and Hertog 2018). 
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Convergence, emergence, divergence 3

Galaxies or even universes diverge with increasing dark energy between 
them. Hawking’s briefly stated philosophy of science offers diverging 
possibilities for us to make sense of this condition. Look down at my feet 
or up at the stars? Make sense of what I see or wonder about what makes 
the universe exist? Hawking’s monologue does seem to make sense but 
only because his rhetoric and the aesthetic of the performance more 
broadly can hold together these apparently divergent demands on per-
ception. The staging and the choreography set up a series of juxtapositions: 
Hawking is next to McKellen, the boundlessness of human endeavour is 
counter-posed to the boundlessness of the universe. Prospero/McKellen’s 
humanist injunctions diverge too. Can Miranda be all of our senses and 
shine a light on all diversity? Will she take the journey for us or set us 
free? Do these conjunctions set up oppositions that can be reconciled or 
stark alternatives? The scene seems to aspire to convergence both within 
and between Hawking’s vision of science and Prospero/McKellen’s 
humanism. The staging connects them in body and speech. It attempts to 
reconcile the divergences, even as it acknowledges them, with the con-
vergent desires of the Paralympic movement, science’s universal laws and 
universal human rights.2

Miranda/Miles-Wildin, often suspended right above the action, is both 
the central character but also the central spectator for the artistic repre-
sentations of science that form large parts of the performance including 
music inspired by Isaac Newton, technical defiance of gravity, animated 
human images of the Big Bang, the Solar System and the Large Hadron 
Collider. If Prospero is doubled in the Paralympics Opening Ceremony 
in the figures of Hawking and McKellen, Miles-Wildin seems to stand in 
for Ariel, Ferdinand and Miranda as agent of and audience for Prospero’s 
visions. Much of the structuring dialogue of the piece is spoken by Pros-
pero to Miranda. He directs her and our attention to each of the scenes 
as they unfold. She models a curious, attentive, engaged public for lessons 
about science, rationality, beauty and human rights that constitute the 
enlightenment of the title. She manifests this engagement as she speaks 
the famous lines from The Tempest that, in this performance, seem to 
allude to the way the Paralympics makes visible human diversity:

Oh, wonder!
How many goodly creatures are there here!
How beauteous mankind is! O brave new world,
That has such people in’t!

These lines also, of course, hold fearful resonance as the source of 
Huxley’s dystopian 1931 vision of a Brave New World (2007) in which 
technology resources social control, hierarchy and suppression of 
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4 Science in performance 

difference. Such mixed up feelings of science in performance are a chal-
lenging undertow to the generally celebratory atmosphere of the spectacle 
generated by the often implicit allusions to the experience of marginality 
and discrimination of disabled people historically and today.

The playful imagery of the opening ceremony juxtaposes the univer-
salist iconography of global institutions with symbols associated with 
British national identity. The Paralympics’ own iconography frames the 
piece and the Universal Declaration of Human Rights is written across 
Miranda’s shirt and wheeled on as a giant red leather-bound tome. The Big 
Bang, umbrella and orrery very loosely constitute objects emerging from 
British science and technology in the twentieth, nineteenth and eigh-
teenth centuries respectively.3 These objects represent a human history 
of scientific and technological progress from a parochial subject posi-
tion. Opening ceremonies of major sporting events are globalising acts 
of emergence with invariably normative, nationalist aims. They are read 
by both domestic and global audiences as constitutive of a particular 
moment in a national identity even as they orient themselves towards an 
international public. In this staging, the umbrella is a metaphor for the 
internationalist aspirations of human rights and the Paralympic move-
ment, a technology for sharing shelter from the stereotypically British 
weather, a symbol of colonial empire and, in the global hit song by a 
Barbadian popstar, a technology of postcolonial empire. Yet these objects 
also appear to gesture beyond the human: to an emergent history of the 
universe where humanity makes a brief appearance; to climatic forces 
with which we are painfully at odds; to a cosmology in which humans are 
minutely peripheral. The tendency for theatrical performance to emerge 
from the political paradoxes of science runs throughout the examples 
discussed in this book.

Theatre, as incarnated in the figures of McKellen/Prospero and Miles- 
Wildin/Miranda, struggles with the decentring of the human subject 
even as it attempts to grapple with the emergence of new objects; science 
through the figure of Hawking seems to insist on it. Science introduces 
objects to the human world and, through its development of new tech-
nologies, has also transformed the planet. Science presents the human 
with the nonhuman, often by means of performance, and at the same 
time seems to be contributing to the destruction of the human by the 
nonhuman: hastening a post-Anthropocene age. This book examines 
the way that theatre and performance contribute to, reflect on and inter-
vene in these convergent, divergent and emergent processes. Theatrical 
performance holds potential not just for supporting wider popular under-
standing of or engagement with scientific knowledge. Theatre might also 
contribute to opening up, for scrutiny, intervention or challenge, the 
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Convergence, emergence, divergence 5

processes and practices that go to make this knowledge, give it authority 
and thereby shape the future.

At one point in the ceremony, Stephen Hawking’s voice is mixed into 
Orbital’s electronica track Where is it going?

The Large Hadron Collider at CERN is the largest, most complex machine 
in the world, possibly the universe. By smashing particles together at enor-
mous energies, it recreates the conditions of the Big Bang. The recent dis-
covery of what looks like the Higgs particle is a triumph of human endeavour 
and international collaboration. It will change our perception of the world, 
and has the potential to offer insights into a complete theory of everything.

As Hawking speaks, performers holding red umbrella-like particles 
transform the stadium into the Large Hadron Collider. Abruptly, the 
rhythmic chords and beats break into Graeae Theatre’s version of Spasti-
cus Autisticus by Ian Dury and the Blockheads, originally banned by the 
BBC, sung here by John Kelly from the cast of the stage musical Reasons 
to be Cheerful:

I’m spasticus, I’m spasticus
I’m spasticus autisticus.

It is an uneasy transition echoing the statements at the start from 
McKellen and Hawking but without their apparent rhetorical cohesion. 
For a moment it is jarring and in your face. According to Alfred Nord-
mann, the science of the Large Hadron Collider belongs to the ‘age of 
science’ in which huge resources go into the maintenance of the separa-
tion between intervention and representation in the face of the pressures 
of technoscience.

As opposed to the ‘sciences’ (as conceived, especially, by scientists and phi-
losophers of the nineteenth and twentieth centuries), the ‘technosciences’ 
do not even attempt to distinguish between theoretical representation of the 
world and technical intervention into the world. (Nordmann 2010, 7)

The Large Hadron Collider is a major collective human effort to hold 
intervention and representation apart in the production of facts. Hawking’s 
commentary and indeed the concept of the spectacle as a whole invoke 
what Nordmann (2010, 12) calls the ‘mythical alliance of science and the 
Enlightenment’ in which science working towards a complete theory of 
everything is orientated towards a future conceived as ‘a state of truth, 
justice and beauty’. Spasticus Autisticus is a war cry that, for one theatri-
cal moment, rather than expose enlightenment’s futures as myth, sets 
up its own mythology. Dury wrote the song as a response to the UN 
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6 Science in performance 

declaring 1981 the International Year of Disabled Persons. It was an act of 
cultural resistance to either representation or intervention and a statement 
of solidarity. ‘I’m Spasticus’ references the well-known line from the Kirk 
Douglas film Spartacus (1960) about the slave rebellion against the 
Roman Empire. The song was also an act of reclamation of the term 
‘spastic’ that originates in scientific medical discourse but was often used 
insultingly to refer to disabled people such as those living with neurolog-
ical conditions like Cerebral Palsy. For a moment here the theatrical 
spectacle tenuously holds together an emergent form of mythical alli-
ance between Spasticus Autisticus, the Higgs particle and the Large 
Hadron Collider. It is an alliance forged from the human and the nonhu-
man, between a mythical figure of resistance derived from the use and 
abuse of biomedical knowledge, a particle of matter with divine aspira-
tions, and a human institution built to provide universal and universalising 
access to otherwise imperceptible matter. Perhaps idiotically, this book 
places some faith in such an alliance.

Science in performance is not hard to find however it is conceived. 
The 2012 Paralympic Games Opening Ceremony is just one of many 
possible examples that seem to reflect a turn to performance by science 
and a reciprocal turn to science by theatre-makers. This chapter situates 
the practices discussed in this book in relation to their wider historical 
and geographical contexts, as well as in relation to more precisely located 
accounts of public engagement with science and other discourses of 
interdisciplinarity. It also reflects on the methodology I have adopted in 
response to this context and the questions prompted by the practices 
I have encountered.

Science, society and the pressure to perform

The institutions and practitioners of science feel the pressure to perform 
as much as, if not more than, any other field of activity. Steven Hawking’s 
participation in the 2012 Paralympic Opening Ceremony exemplifies 
one way that many individual scientists have responded to this pressure 
through more or less engaging modes of public performance. Universities, 
research institutes and private companies increasingly value and audit 
this performance work of scientists as an ancillary or even predominant 
dimension of their practice. Since the 1970s, in the UK and the USA, 
scientists such as Richard Dawkins, Carl Sagan and Susan Greenfield 
have forged careers in which their skills and profiles as public performers 
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Convergence, emergence, divergence 7

became inextricable from their scientific training and identity (Fahy 
2015). These celebrity scientists have an ambiguous relationship to the 
public based on the authority of their credible, scientific knowledge but 
also on the more nebulous allure demanded and generated by mass 
media performance. They seem to blur the boundaries between popu-
lism – an engagement with, against or otherwise in relation to popular 
structures of feeling – and what the sociologist Robert Merton (1973) 
had identified in 1942 as a distinct normative ethos and institutional 
structure of science.

At the same time, the pressure to perform is not just manifested in 
individual scientists’ work as public performers. As the performance 
theorist Jon McKenzie (2001) has argued, this pressure spreads across a 
range of fields of activity. Performance management pervades the way 
organisations manage their employees. Novel devices and scientific the-
ories perform (or fail to perform) as technology. McKenzie goes so far as 
to argue that performance actually works to displace discipline through 
a paradigm shift but one in which the paradigm is strangely emptied of 
meaning. To perform just means to perform. Disciplinary categories of 
truth are thereby disrupted leading to what some commentators in the 
media have called a post-truth era (d’Ancona 2017; Davis 2017). A ‘crisis 
of truth’, apparently brought on by the circulations and manipulations of 
emotion and belief within mass and now social media, seems to lead to 
perceptions of a ‘crisis of trust’ in the possibility of objective positions 
(Boler and Davis 2018). This initially threatens belief in the objectivity of 
news media but extends to other realms in which special claims to truth 
and objectivity are made. Science and scientists, even if not the first or 
even primary targets, are particularly sensitive to such threats. It is no 
wonder therefore that the performance principle, whether manifested in 
its organisational, cultural or technological modes, is met with ambivalence 
by many attached to the sciences and their institutions.

Despite varying levels of enthusiasm from scientists and scientific 
institutions, pressure on them to converge with other spheres of activity 
under the performance principle has been applied from a number of 
directions. There is a long history of this convergence that can be under-
stood in terms of performance pressure. In a landmark text, historians 
Steven Shapin and Simon Schaffer (2011, 60) argued that particular 
social technologies were integral to the origins of modern science. These 
included what they call ‘virtual witnessing’ whereby the knowledge pro-
duced through science is validated by a larger public than has directly 
observed any of the experiments. Such a ‘technology of trust and assur-
ance’ relied on the emergence of institutions such as the Royal Society 
founded in 1660. Many of the national institutions of science and 
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8 Science in performance 

discourse, through which relationships between science and society are 
conceived and practised in the twenty-first century, emerged during the 
Second World War and from under the shadow of the atomic bomb. 
During the war, research and technology development in the major 
combatant nations (USA, UK, Germany, Japan and the Soviet Union) 
was aligned and organised to serve the military interests of the respective 
nation-states. Science and society, even under the different political 
regimes of the Cold War, have been, in the terms of scholars of science 
and technology, ‘co-produced’ (Jasanoff 2013). This state of affairs – or as 
Sheila Jasanoff puts it ‘states of knowledge’ – largely persists, albeit with 
qualifications and modifications resulting from limitations to state 
power under globalisation. A canonical theatre history of science policy 
in the second half of the twentieth century charts this well, bookended 
by Brecht’s post-war rewrites of The Life of Galileo (2001) in response to 
the devastation of Hiroshima and Nagasaki, and then by Michael Frayn’s 
Copenhagen (1998). Both these plays turn and return dramatically to 
revolutionary moments in scientific history sketching through their dra-
maturgies complex reciprocal relationships between conceptions of the 
physical world and modes of socio-political organisation.

This iterative process of co-production is continually rehearsed and 
reframed: as the ‘military-industrial complex’ by President Dwight Eisen-
hower in his farewell speech in 1961 and then in Peter Drucker’s notion 
that, since the Second World War, the USA had transformed from ‘an 
economy of goods’ into a ‘knowledge economy’ (1971, 263). This notion 
subsequently became a matter of consensus among major political leaders 
around the world even as it fuelled international competition. In Bill Clin-
ton’s Fifth State of the Union Address (1997), he outlined an education 
policy to equip US students ‘to succeed in the knowledge economy of the 
twenty-first century’ citing the importance of access to the internet. The 
Chinese president Jiang Zemin stated, a year later, that member states of 
the Asia-Pacific Economic Cooperation needed to develop new technolo-
gies to keep pace with the unfolding knowledge economy (1998). British 
Prime Minister, Tony Blair, argued in 2000 that he aspired for ‘Britain to be 
at the forefront of the knowledge economy’ going on to target universal 
internet access by 2005 (The White House Office of the Press Secretary 
2000). Over a decade later, Indian Prime Minister Manmohan Singh was 
still setting a ‘focus on investing in the knowledge economy’ (2012).

Promotion of the knowledge economy, alongside the apparently 
uncontested conception of the knowledge that resources it, seems almost 
ubiquitous in political rhetoric. However, this sense is of course superficial. 
At the same time as the knowledge economy is rhetorically performed 
into being, diverse critics have argued for greater convergence or clearer 

Simon Parry - 9781526150905
Downloaded from manchesterhive.com at 05/25/2023 03:02:53AM

via free access



Convergence, emergence, divergence 9

separation between scientific knowledge production and its applications. 
It is notable that two figures who had been at the heart of collaboration 
between science and the military during the Second World War occupied 
key roles in immediate post-war US science policy. The former general 
turned President Eisenhower and the head of the wartime Office for 
Scientific Research and Development Vannevar Bush both articulated 
concerns after the war about too close a relationship between the institu-
tions of science, private industry and military state power. Bush attempted 
in the immediate post-war period to insulate certain kinds of science 
through the notion of ‘basic research’ and via the institutional protection 
of a National Research Foundation. The extent to which he succeeded in 
institutionalising a new relationship between science and the state is 
contested. Science policy historian Michael Dennis has argued that the 
wartime organisation largely perpetuated in spite of Bush’s efforts. Eisen-
hower’s 1961 speech and the continued dominance of the US military in 
terms of federal spending on research and development seem to support 
this claim (Dennis 2013; Kennedy 2012).

More recent rhetoric in science policy tends to downplay military 
applications in favour of promoting performance in terms of the eco-
nomic potential of convergence between the sciences and social policy. 
They also tend to be framed as driven by emerging science and technol-
ogy rather than public policy aims. Roco and Bainbridge (2002, ix) pro-
posed a particularly ambitious project to ‘enhance human performance’ 
in a report to the US National Science Foundation and the White House, 
which both describes and promotes convergence between nano-, bio-, 
information and cognitive sciences ‘based on material unity at the nanoscale 
and on technology integration from that scale’. The convergence advo-
cated here is between scientific fields, between science and technology, 
and between science and society in the ultimate, unified technoscientific 
performance. It realises technoscience – so the co-production of knowl-
edge and technologies – as an apparently coherent and coordinated pro-
gramme.4 Such technoscientific programmes in their various forms have 
been subject to systematic critique from liberal, feminist, postcolonial, 
global justice and queer theoretical perspectives. These different per-
spectives have exerted their own performance pressure, emerging from 
and giving rise to a variety of performative practices and political actions.

The liberal democratic mode of science in performance is well exem-
plified in the UK through a series of attempts to connect science and 
publics through policy discourse and associated reforms in research 
funding. Despite the emergence of celebrity scientists in the mass media 
and an increasing variety of popular science formats, science policy has 
manifested a persistent concern with creating or influencing relationships 
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10 Science in performance 

between science and publics. These policy developments have contributed 
to pressures on scientists and scientific institutions to perform publicly 
and have supported the emergence of sets of practices known under 
various terms, including: public engagement with science, science com-
munication, science outreach, citizen science and public involvement 
with research. The Royal Society’s (1985) report, known as the Bodmer 
Report, articulated discourse and promoted practices associated with pub-
lic understanding of science. It promoted increased and improved science 
communication by scientists as well as advocating changes in science 
education and science coverage in the media. The report argued that 
increased understanding of scientific facts and methods would lead to 
both economic prosperity and better private and public decision-making. 
Fifteen years later, the relationship between science and society was seen 
as suffering from a ‘crisis of trust’ and public ‘ambivalence’ rather than 
(or in addition to) lack of understanding, as reflected in a report on Science 
and Society to the House of Lords Select Committee on Science and 
Technology (2000). This report shifted the terms of the practice to that of 
the more emotionally invested public engagement with science. It regis-
tered the complexity of public attitudes towards science and reflected on 
the proposition that increased understanding might not lead to increased 
acceptance or appreciation of science. Such a shift in political thinking 
inflected science’s turn to performance and influenced its theatrical 
strategies.5

The ‘crisis of trust’ articulated by the Science and Society report was 
linked to specific events or issues from the last decades of the twentieth 
century and to some extent, specifically located in the UK or Europe. The 
Bodmer report had been swiftly followed by the Chernobyl disaster and 
its fallout across Europe, and the 2000 report seems to respond directly 
to anxiety around food safety, by that stage also fuelled by the BSE/CJD 
crisis affecting the UK throughout the 1990s. The pressure generated by 
these controversies led to iconic moments of performance, as in 1990 
when the then Minister of Agriculture, John Gummer, attempted to feed 
his 4-year-old daughter a beef burger to convince consumers of the 
meat’s safety. In a subversive move prefiguring future eco-activist prac-
tices, she refused to take a bite. The report also reflects on UK and Euro-
pean public concerns over developments in the biosciences, notably the 
emergence of technologies linked to genetics including modification and 
cloning of living organisms.

The report is situated in time and place by its relative focus on biosci-
ences and away from the risks of nuclear war (if not nuclear accidents) 
that dominated public cultures and performances of science during the 
Cold War. However the discourse in the report and the perceptions of 
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Convergence, emergence, divergence 11

public concerns it responds to have been more widely reflected in slightly 
different ways around the world. The genetically modified Flavr Savr 
tomato was approved for human consumption by the US Food and Drugs 
Administration in 1994 and the cloned sheep Dolly was born at the Roslin 
Institute in Scotland in 1996. Genetically modified organisms became an 
object of more global concern as Bt (bollworm resistant) cotton was 
approved first in the USA, then China and then, most contentiously, by 
the US corporation Monsanto in India in 2002. Many of the practices 
discussed in this book have been accounted for in the science policy 
terms of public understanding or engagement by employers (of scientists 
who participated), funders, or indeed audiences. These practices all 
articulate with the performances of understanding or engagement in 
complex ways that I will discuss in detail in subsequent chapters.

Public understanding and engagement as an evolving movement posi-
tions science as co-produced with or by institutions of civil society. Indeed, 
specific new civil society organisations grew out of and along with the 
policy discourse and helped to shape it. The London-based Science 
Media Centre was set up in 2002 as a direct consequence of the 2000 
report operating in relation to a philosophy that: ‘The media will do sci-
ence better when scientists do the media better’ (Science Media Centre n.d.). 
The scientist performers mentioned at the start of this chapter are exem-
plary practitioners of the kind that the Science Media Centre aspires to 
proliferate. The Science Media Centre’s move from the Royal Institution 
to Wellcome Collection also seems to reflect the way public engagement 
marks a renewal and reform of the institutions of public, democratic or 
liberal science.6 There is a comparable influence on US science policy 
through the work of independent charities such as the Howard Hughes 
Medical Institute and the Bill and Melinda Gates Foundation. All these 
charitable trusts, of course, were endowed from profits derived from the 
commercial development and mass-marketing of novel technologies.7 The 
trusts have themselves now become significant actors in science policy.

Looking back from 20 years later, there are also notable and perhaps 
revealing absences from the 2000 report though. There is little significant 
reference to climate sciences or technologies of artificial intelligence and 
cognitive enhancement. These emerged as issues of widespread public 
concern in the 1990s. The United Nations Framework Convention on 
Climate Change was signed in 1992 and the Kyoto Protocol in 1997. The 
IBM computer Deep Blue famously beat the chess grandmaster Gary 
Kasparov in a six-game match in 1996. Despite the proportions of the 
global pandemic, in a decade during which new infections peaked at 
approaching 3.5 million and global deaths were still rising annually, 
there is also a strange absence of reference to HIV/AIDS.
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12 Science in performance 

While these issues were no doubt of widespread concern to large 
sections of the public, they perhaps sat at an oblique angle to the perfor-
mance pressure of the public understanding or engagement agenda 
driven by and driving the House of Lords report. The convergent prac-
tices responding to awareness of climate change and its human causes, as 
well as cultural responses to the HIV/AIDS pandemic, were at this stage 
perhaps regarded as primarily social problems or rather too closely asso-
ciated with activist movements for some of the liberal institutions of 
science (communication) to readily align themselves with. This book 
examines a range of practices that I argue sit on a blurred boundary 
between institutional (convergent) public engagement and activist (emer-
gent) performance practices. These practices co-produce knowledge often 
in collaboration with scientific and cultural institutions but also develop 
their own social structures through creative processes. The particular 
areas of scientific knowledge addressed, notably biomedicine, climate 
sciences and artificial intelligence, reflect the major socio-scientific con-
cerns of the era. Through the performance practices discussed though, 
these national and international concerns are relocated in relation to the 
particular stories and locations of diverse groups.

Cosmopolitics, theatre and idiocy

The somewhat partial focus of national science policies, as exemplified 
in the 2000 report, and indeed the sometimes narrow outlook of the 
institutions of civil society, has prompted a series of systemic political 
critiques of technoscience. These critiques can be located within critical 
science and technology studies, ecofeminist theory, political ecology, the-
ories of global cognitive and epistemological justice, and queer theory. 
Such theoretical accounts are interwoven with politics of co-production 
exemplified in histories of eco-activism and indigenous peoples, wom-
en’s groups, alternative globalisation movements and patient-driven 
health activism. The politics and forms of these co-productions can be 
read as and through performance and provide an alternative context for 
this book to the history of liberal institutions of science (communication) 
outlined above. They mark shifts from the distinct subject positions of 
the Mertonian scientist, the dis- or un-interested and therefore poten-
tially disengaged citizens of liberal democracy or the technoscientific 
consumers of convergences between nanotechnology, biotechnology, 
information technologies and cognitive science.
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Convergence, emergence, divergence 13

For example, in his book French DNA, the anthropologist Paul Rabinow 
(2002) has provided an influential account of the way human genetics in 
France was co-produced with and by a patient organisation, L’Associa-
tion Française pour la Myopathie (AFM), advocating for genetic research 
into rare inherited conditions, and a scientific research institute, Fonda-
tion Jean Dausset-CEPH (CEPH). Performance pressure here is exerted 
through novel manifestations of all three of McKenzie’s (2001) modes of 
performance: the performance management exercised by the patient 
organisation in relation to the research institute that organised networks of 
scientists and patient activists in a form that Rabinow calls ‘biosociality’; 
the particular technological performance resulting in the sequencing of 
specific rare disease genes by the CEPH and treatment-focussed research 
and development; and the cultural performance of the annual ‘téléthon’ 
fundraising event run by the AFM that underwrote the research efforts. 
Rabinow identifies the significance of this case in the emergence of a 
particular form of political subjectivity through the patient groups. He 
also argues that the ‘mystical benevolence’ of these groups presents an 
implicit challenge to technoscience and shifts the dominant conception 
of life itself. Mysticism, myth-making, forms of spirituality or even magic 
emerge in performance at various points of this book. Such phenomena 
are symptomatic populist counter-reactions to and modes of engagement 
with modern science in performance that reflect the complex feelings of 
particular groups. All of the artistic practices discussed in the second 
half of this book emerge from more or less novel forms of biosociality 
including alliances between individuals and groups identifying variously 
as artists, activists, scientists, patients, carers and indeed other positions. 
The challenge many of these practices attempt to address are both the 
feelings within patient groups that might be articulated in apparently 
non-scientific terms, of mysticism or spirituality for instance, but also 
the defensive, aggressive or indignant response this might provoke 
within scientific institutions or individual scientists.8

A related and influential history of co-production between health 
activists and scientific research can be located in relation to HIV/AIDS. 
A more antagonistic relationship between different political actors and 
the global spread of the pandemic has resulted in a much wider range of 
organisational, technological and cultural performances than in the case 
of French DNA. Organisations such as ACT UP, that started in the USA 
but then expanded into an international network, and Soul City in South 
Africa have, like the AFM, evolved through modes of organisational, 
technological and cultural performance (Epstein 1996; Gould 2009; 
Roman 1998). In this case, emergent biosociality overlapped with and to 
some extent was determined by pre-existing power dynamics. ACT UP 
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mobilised politically through its close identification with the gay rights 
movement. The movement’s challenge to heteronormativity under-
pinned and resourced its critique of technoscience. Soul City has had to 
negotiate the particular politics of HIV/AIDS in South Africa interwo-
ven as it is with global health inequalities and the legacy of nationally 
institutionalised racism.

Challenges to technoscience from the perspective of the global south 
are controversially theorised within eco-feminist thought. In an iconic 
publication of the 1990s, Shiva et al. (2014) attempt to connect a feminist 
critique of patriarchy with a critique of globalisation from the perspec-
tive of the global south. In this work they link the operations of a ‘capi-
talist patriarchy’ with an ‘ideology’ of modern science. For them, the 
disregard for women’s and indigenous knowledges are co-extensive with 
the disregard in materialist models of production for women’s historical 
labour in reproduction, regeneration and subsistence (as outside pro-
duction). For them, modern science is complicit with and generative of 
a knowledge hierarchy characteristically placing man before woman, 
white over black and culture over nature. Scientific knowledge produc-
tion is based on ‘violent separation’ and tends to reductionism through 
‘partiality’ – the exploitation and dissection of nature and the taking of 
parts for wholes (Shiva et al. 2014, 47). Shiva, who holds a PhD in Phys-
ics, has advocated for an alternative ecological scientific practice that 
resists knowledge hierarchies recognising and not exploiting indigenous 
and women’s knowledges.

My perspective in this book attempts to draw on elements of such 
critique, and indeed on scientific ideas, without adopting either whole-
sale as a political or philosophical perspective. This decision is partly 
practical. The level of detail required to understand the politics of knowl-
edge production and evaluation within a particular case, as conducted in 
many science studies texts, would have pulled the focus away from 
examining a diversity of theatre and performance practices. It has also 
not been within the capacity of this book’s research to explore the way 
knowledge asymmetries have been challenged across and around the 
world. However, I do discuss relationships with these asymmetries as 
they are manifested in different socio-cultural contexts. More impor-
tantly though, while these critical perspectives are important, this book 
is less interested in the way theatre or performance might conduct a cri-
tique of science and more interested in the way theatre, performance and 
science might trace new associations between humans and between 
humans and nonhumans. The historical context sketched out above sug-
gests a variety of manifestations of perceptions that knowledge is broken 
or that there are serious ruptures between knowledge-making practices. 
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Accounts of these ruptures are numerous. An impression of knowledge 
as broken emerges from the science wars discussed here below and from 
critiques of technoscience from a global justice or feminist perspective 
(Haraway 1997; Merchant 2006; Santos 2014; Shiva et al. 2014).

My intention throughout this book is therefore more one of repair 
than critique. Both my analytical perspective and indeed the choices of 
practices to explore are driven by an attention to the reparative potential 
of artistic practices. This approach follows a parallel trajectory located in 
the work of scholars in science studies, notably Isabelle Stengers and 
Bruno Latour, and also in the work of the US queer theorist Eve Kosof-
sky Sedgwick. Sedgwick argued for a practice of ‘reparative reading’ to 
replace or at least counter-balance what she called ‘paranoid reading’. As 
important as demystification might be both in terms of the social and 
physical substrates of matter, being in such a demystified state does not 
inherently enable ethical action or the production of a just social order. 
As Sedgwick admits, it may seem like a common-place assertion to say 
‘that knowledge does rather than simply is’. However the unintended 
consequence of the critical and scientific preoccupation with demystifi-
cation ‘may have made it less rather than more possible to unpack the 
local, contingent relations between any given piece of knowledge and its 
narrative/epistemological entailments for the seeker, knower, or teller’ 
(Sedgwick 2003, 124). Sedgwick is not arguing for naivety or a denial of 
reality, but rather for a broader range of positions or ‘relational stances’ 
within practices of knowing. A core argument of this book is that theatre 
can offer an experimental realm for exploring different stances in rela-
tion to emergent objects. Such stances might enhance or repair existing 
scientific or social accounts.

Paranoid reading in its mobilisations of ‘strong theory’ and ‘negative 
affects’ connects the repeated rehearsals of what has often, rather unfortu-
nately, been called the science wars. Such ‘wars’ have been played out at 
various levels of bellicosity by Arnold and Huxley in the nineteenth cen-
tury, Snow and Leavis in the mid-twentieth century, and Sokal and his 
various (mostly French) poststructuralist targets in the late twentieth cen-
tury. In these academic spats, there are repeated attempts to unveil the 
other or expose pretensions to knowledge as charlatanism.9 Parody and 
the act of unveiling or exposure are central to Sedgwick’s understanding 
of paranoid practice. But, if science is under ubiquitous pressure to per-
form and clearly enmeshed within the structures of late capitalism, what 
use is repeatedly revealing this, as if it is hidden, when it is all too visible? 
Similarly, when scientists expose limited understanding of quantum 
mechanics among poststructuralist philosophers, who, in this cynical, 
paranoid world, is really surprised or cares? Perhaps more importantly 
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though, parodic acts of exposure may just serve to reinforce the paranoia 
and cynicism that they intend to target. The Indian scholar, Shiv Visvana-
than, finds appeal in Alan Sokal’s hoax as joke or trickster performance, 
but wonders if ‘the same joke sounds poor when seen from the life-world 
of a tribal, a marginal or a slum’. As he goes on to say, ‘jokes from the sys-
tem are not equivalent to laughter in a life-world’ (Visvanathan 2005, 83).

Exposing hoaxes is a key dramaturgical weapon of epistemological 
warfare and was a strategy of Donald Trump’s successful presidential 
campaign in 2016. His supposed act of exposure was to dismiss the sci-
entific evidence in favour of anthropogenic climate change as a hoax per-
petrated by a variety of disparate forces including Barack Obama and the 
Chinese government. In a 2015 speech at a rally in South Carolina, 
Trump claimed ‘Obama’s talking about all of this with the global warm-
ing, da la da [gestures] it’s a hoax, a lot of it’s a hoax, it’s a money-making 
industry ok’ (C-SPAN 2015). When US presidents are proposing ‘alter-
native facts’ of such audacity and magnitude, it is questionable how much 
critical energy should be devoted to unveiling the social construction of 
scientific facts.10 This book therefore searches for creative alternatives to 
epistemological warfare through aesthetic vocabularies that go beyond 
or at least nuance the established tropes of science in performance: the 
parodic unveiling of the charlatan, myth-busting and, on the other side, 
dialectical critique or the tragedies of scientific hubris.

In a short chapter responding to a call for creative approaches to bring-
ing nonhumans into democracy, Isabelle Stengers imagined an alterna-
tive to a politics of critique which she articulated as a ‘cosmopolitical 
proposal’.11 The cosmopolitics that she briefly explains in this chapter 
and at much greater length in her books is a practical politics that has 
little to do with a unifying theory or model of global citizenship, as in 
Kantian cosmopolitanism. Rather, Stengers’ cosmopolitics is not so much 
a political theory as a stance or attitude which she identifies with the 
figure of The Idiot from Dostoevsky’s 1869 novel. The idiot does not 
question knowledge per se but ‘demands that we slow down, that we 
don’t consider ourselves authorized to believe we possess the meaning of 
what we know’ (2005, 995). The stance of the idiot enables us to ask our-
selves if there might be anything more important than what we know.

Part of the cause of epistemological warfare, for Stengers, is a tendency 
towards polemic in claims for truth. It is perhaps easy to understand this 
polemic in terms of a series of oppositions: humanities vs. science, myth 
vs. science, relativism vs. positivism, nature vs. culture. However, Stengers 
outlines a more nuanced version of the knowledge rupture that, in an 
unproblematically reconciled format, appears in Stephen Hawking’s line 
at the opening of this chapter:
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We live in a universe governed by rational laws that we can discover and 
understand. Look up at the stars and not down at your feet. Try to make 
sense of what you see and wonder about what makes the universe exist. Be 
curious.

The imperatives at the end of the statement are direct calls for engage-
ment: demands for affect rooted in wonder and curiosity. In the Paralympic 
Opening Ceremony they seem to be a demand for a leap of faith embod-
ied by Miranda/Miles-Wildin’s flight across the stadium. This emotional 
realm and its sense of movement though have historically been at odds 
with science’s claims for a privileged relationship with rationality and 
sets of discoverable laws contained in the opening sentence.

If there is one polemic that creates a break between practices of 
science and practices of non-science, there is another polemic within 
science about how it distinguishes itself from the non-scientific. Stengers 
has traced this doubled polemic back to the way sciences have differen-
tiated themselves from (sophistic) rhetoric, on the one hand, and from 
myth, on the other:

The sciences follow a narrow path, ever on the defensive against the powers 
of the imagination, which are satisfied with explanations and significations 
forged without constraint, and against the powers of rhetoric, which are 
satisfied with the ambiguity of language and the pretenses of proof. (Stengers 
2010, 2)

Galileo’s battle with the church, for instance, is often given as an example 
of a struggle of science against the power of myth. However, this struggle 
is doubled by more questions. Is scientific practice the act of looking up 
at the stars, so scientific on the basis of its empirical and therefore human 
methodological approach? Or is science the (passionate) belief or faith in 
the possibility of coherent understanding of what makes the universe 
exist that goes beyond the possession of this knowledge by humans?

Stengers illustrates this second polemic through an account of an argu-
ment between two physicists, Max Planck and Ernst Mach, at the start of 
the twentieth century. For Planck, the truth claims of physics went 
beyond methodology, they rested in a belief ‘in the possibility of achiev-
ing a unified concept of the physical world’ rather than Mach’s more 
‘pragmatic’ conception in which such truths were tied to the perspective 
of the human observer (Stengers 2010, 6). Stengers draws attention to 
Planck’s position as one of belief or faith that is erroneously equated with 
rationality. Planck’s position is one of ‘scandalous creativity’ that is 
opposed to Mach’s critical rationality (Stengers 2010, 8). Planck’s faith, 
importantly, does not devalue the truth claims of physics or science more 
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broadly. It is not reducible and cannot be explained away in terms of 
culture or society. According to Stengers, in what might be called a 
scientific performative, Planck ‘cries out… the fact’ of scientific truth 
(Stengers 2010, 7, italics in original). The celebration of the Large Hadron 
Collider I discussed at the start of this chapter seems to me to echo forth 
Planck’s cry. One political problem arises when science is simply explained 
away as just another truth-claiming practice equivalent to any other, as 
President Trump seems to. Another arises when sciences assume or are 
given exclusive claims to rationality. This both devalues science as a set 
of passionate practices – acts of faith – and tends to prematurely fore-
close on the truth claims of other practices. Stengers has commented 
elsewhere on the sciences that it is ‘the role of guardians of rationality 
that has captivated them and put them at the service of power, both state 
and capitalist power’ (2011a, 375). Within modern science, Planck’s and 
Hawking’s passion is under both performance pressure and the threat of 
reduction by critical rationality. This passion of and for science is often 
elided in characterisations of scientists as coldly rational and sometimes 
disavowed by scientists themselves. Epistemological warfare between 
sciences and humanities or science and art gives in to a definition of truth 
which requires its transcendence in a politics of either socially constructed 
or scientifically true. Stengers calls for practices that resist making such a 
choice. Rather than pointing out ‘the relativity of truth’, she asks us to 
‘affirm the truth of the relative’, what she calls ‘the humor of truth’, an idea 
I will return to directly in the next chapter (Stengers 2010, 11).

This is why this book constitutes a search for moments in theatre 
where critique is suspended, where science appears as passionate prac-
tice, where reductions of various kinds are temporarily resisted. There is 
a danger that such an endeavour appears perverse or even wilfully stupid 
when knowledge of all kinds faces pressing needs and there is widespread 
thirst for critiques of injustice or inequality. It is easy to condemn scien-
tists as frivolous when they stop their work to collaborate with dancers, 
or question what dermatologists have to say to grime MCs. Similarly, 
such collaborative practices may be seen as a selling out by activists or 
radical artists, a departure from the development of critical accounts of 
epistemological hegemony. I own up to a certain degree of determined 
idiocy in turning to theatre in the face of such challenges.

Inspired by Stengers’ cosmopolitical proposal, this book explores the 
possibility of faith in a politics of idiocy attempting to identify potential 
cosmopolitical practices within theatrical performances. Such a politics 
relies on Stengers’ and indeed Dostoevsky’s conception of idiocy, which 
does not reflect a lack of insight or intelligence. It retains its pejorative 
connotations but, in the face of these connotations, accepts the risk of 
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ignorance or not-knowing. Dostoevsky’s ‘idiot’ Prince Myshkin is a 
Christ-like figure who, in his journeys through the experimental novel, 
offers a diagnosis of the social conditions of mid-nineteenth-century 
Russia.12 Rather than propose theatre or indeed theatre studies as alter-
native modes of knowledge production to either science or social science, 
this book has the more modest aim of proposing theatre and the theatri-
cal as practices of creative ignorance: stances from which slower more 
careful modes of knowledge-making might be considered. Within the 
politics of idiocy and the practices of repair, ‘mere-ness’ becomes an eth-
ical principle. Such politics find in theatricality a stance that is unasham-
edly ‘merely aesthetic’ and ‘merely reformist’ and consequently merely 
pleasurable and merely ameliorative. But as Sedgwick asks, ‘what makes 
pleasure and amelioration so “mere”?’ (Sedgwick 2003, 144). I argue that 
in its mereness, theatre might contribute to what Stengers calls a ‘diagno-
sis of becoming’ that rather than expose or critique science can ‘risk 
assuming an inventive position that brings into existence, and makes 
perceptible, the passions and actions associated with the becoming it 
evokes’ (Stengers 2010, 12).

Making sense of science in the theatre

Science studies from a variety of philosophical and disciplinary perspec-
tives have not missed the potential of theatre or drama as metaphor or 
theatricality as a concept for making sense of science. In his study of the 
US National Academy of Science, sociologist Stephen Hilgartner (2000, 7) 
has analysed science advice to policy makers as ‘public drama’. He 
employs a theatrical metaphor for examining how science advisors ‘pres-
ent themselves to audiences’ and acquire credibility. The philosopher of 
science Robert Crease uses theatre as an analogy in understanding 
experimentations within science. The theatrical analogy for Crease is:

[a]n organization tool to hold together the various hermeneutical dimen-
sions… [and] as a ‘physiognomic’ tool, in allowing us to reorganize our 
perception of science and letting us see and talk about aspects of experi-
mentation that have been overlooked in the mythical view – to constitute, as 
it were, a new perception of science itself. (1993, 96)

In Pasteurization of France, Latour makes a similar move trying to under-
stand the emergence of French science through a semiotic analysis of its 
actors and narratives (1988, 11). He turns to a theatrical analysis as a way 
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of bringing a wider variety of actors onstage than histories that focus on 
Pasteur in their retrospectively constructed account. Thinking about the 
emergence of the germ theory of disease as theatre enables Latour to pay 
particular attention to the way scientific proof is staged and how its audi-
ences are positioned. Latour’s particular dramaturgical approach is nota-
ble for its allocation of roles to the microbes as well as a variety of human 
actors.

All of these accounts perhaps overstate the utility of theatre in reveal-
ing something that is hidden or overlooked. Theatre, after all, does not 
make visible things that are really there but cannot be (easily) perceived; 
this is what science does. Rather, theatre tends to make perceptible things 
or attributes of things that are not really there alongside, or at the same 
time, as things that are. However, what I think they share with my argu-
ment is a recognition of the particular way that theatre constitutes a con-
dition in which contradictory modes of being might co-exist. Crease refers 
to this condition as ‘antinomic’ and talks about theatrical performances 
as ‘at once unique events in the world, yet [that] at the same time reveal 
something about the world’ (1993, 98). This condition is appealing to 
Crease because he also regards science as antinomic. However, unlike 
science, theatre is much more variable and ambivalent about the extent to 
which its practitioners seek to hide or disavow the ambiguity of its con-
dition. Even theatre’s more anti-theatrical practitioners tend to acknowledge 
or even rely on the limitations to theatre’s revelatory potential. Theatre is 
important to cosmopolitics or the politics of idiocy because of the way, 
as a stance, it offers ways of resisting dramaturgies of exposure, revela-
tion and unveiling. It is also important to cosmopolitics in its attention 
to and reliance on particular practices for tracing associations and 
assembling collectives on stages and in, through or with audiences.

For Josette Féral and Ronald Bermingham (2002, 97), theatre is consti-
tuted through processes of theatricality that produce a distinct ‘spatial 
cleft’ in daily life. Theatricality ‘has to do with a “gaze” that postulates and 
creates a distinct, virtual space belonging to the other, from which fiction 
can emerge’. This cleft can be created either by the spectator, or invariably 
in theatre and other kinds of theatrical performance through some degree 
of complicity between the spectator and actor. Theatricality thus conceived 
is not co-extensive with theatre although theatre is of course exemplary as 
a theatrical space. Theatricality, thought of as a process of differentiation 
from everyday life, is a process by which unreality is constructed. Theatri-
calising science involves either the construction of its practices, its meth-
ods or its objects as unreal through performance, spectating or a 
combination of the two. By understanding more about how theatricality 
makes science unreal, certain insights may also be gained both about what 
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science does to theatre’s untruth claims and indeed (by a process of reverse 
engineering) how science might or might not resist threats to its truth 
claims posed by more or less theatrical performance pressures.

The central role of the spectator or audience in constituting theatrical 
engagement is an important theme throughout this book. Public under-
standing and public engagement with science in their inception as move-
ments have tended to caricature or make generalised assumptions about 
their publics. Historians of science communication Jane Gregory and 
Steve Miller have pointed out that within the public understanding 
movement and its predecessors ‘the public and their understanding are 
black-boxed to alleviate the need to decipher them’ (Gregory and Miller 
2000, 95). A black box, in this sense, is an analogy for a closed or settled 
concept or technology whose internal workings, as opposed to what goes 
in or comes out, are no longer a matter of concern.13 So while much of 
this book documents what happens on stages, it also pays considerable 
attention to the ways in which audiences are assembled, composed, posi-
tioned and affected.

Scholars in science studies have not been shy in their use of theatrical-
ity and the theatrical metaphor. Bruno Latour has even turned theatre 
producer in his involvement with the 2014 play Gaia Global Circus by 
Pierre Daubigny (2018). However, such scholars have been largely neglect-
ful of wider research in theatre studies. This does mean that such texts 
tend to easily conflate concepts such as theatre, drama, performance and 
theatricality. It also means that the concept of theatre or drama in use as 
metaphor or analogy reflects a number of unstated assumptions about 
theatre practice. Greater attention to theatre studies might shape under-
standing across a number of disciplines of how science performances 
have been co-produced in relation to performance practices, theatre 
as social institution, theatricality as process and drama as structure or 
medium. Turns to performance, theatre and theatricality by a number of 
scientists and science communicators, not to mention philosophers and 
sociologists of science, may, on the one hand, reflect the performance 
pressure outlined at the start of this chapter. On the other, theatricality’s 
tendency to differentiate space from the everyday and constitute it as 
unreal, perhaps reflects a rather different trajectory that has less to do 
with concerns about whether an object is constructed, but how. It is this 
potential of theatre and theatre studies as ways of articulating processes 
of construction and co-production that is recognised and exemplified in 
a diverse range of practices from the first decades of the twenty-first cen-
tury to which this book hopes to contribute.

It is difficult to make specific quantitative claims about the extent to which 
particular forms of cultural production such as theatre, even narrowly 
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conceived, thematise or otherwise engage with such a capacious and 
contested set of practices as the natural sciences. Nevertheless, a number 
of commentators have argued that ‘science plays’ have proliferated in the 
English language theatre since the 1990s. Kirsten Shepherd-Barr takes 
what she regards as a ‘recent explosion of plays about science’ on profes-
sional stages in the UK, USA and Europe as part of the rationale for her 
attempt to provide a historical context for the phenomenon and to work 
towards a taxonomy (2006, 2). Eva-Sabine Zehelein, in a study that 
focusses on the USA and the UK 1990–2007, goes further in arguing 
that, within her period of study, ‘more theater and performance projects 
have integrated the natural sciences than ever before’ (2009, 3). The rela-
tionship between science and theatre, however, has an extensive history 
with persistent tropes as Shepherd-Barr and Zehelein helpfully show.

This relationship cannot be understood exclusively in terms of the 
extent to which playwrights and producers on or off Broadway or Lon-
don’s West End stage science as narrative or even use scientific concepts 
to inspire new modes of dramaturgy. However, such particular contexts 
can be indicative of wider cultural currents and show how theatrical 
practices give a particular and valuable perspective on science and its 
societies. Indications of this potential can be seen within a number of 
theatre histories that unpack the co-production of evolution by scientists 
and theatre-makers (Goodall 2002; Shepherd-Barr 2015; Wolff 2014). 
Similarly, theatre and performance studies have also offered important 
perspectives on the co-production of the human body by scientists, doc-
tors, patients and other performers at the interface between theatre and 
medicine (Mermikides and Bouchard 2016), theatre and cognitive science 
(Blair and Cook 2016), or theatre and multimedia technologies (Parker- 
Starbuck 2011).

Such accounts work across and between representations of figures in a 
range of scenarios. Histories of science plays have characteristically 
focussed on the figure of the scientist. Science plays in these cases are 
often constituted dramatically by interplay between what scientists do 
inside science and what they do outside it. Scientific or non-scientific 
scenarios are literally spatialised in the scenography, or the drama emerges 
from the interdependence of scientists and non-scientists within a 
shared scenario. In this way drama is constituted by the tension between 
the scientist’s objective perspective on nature and the scientist’s position 
as subject in and of drama. Through this relationship between figure and 
scenario, such theatre explores the emergent co-production of nature 
and culture. Within medical dramaturgies a significant political shift is 
marked by moves from the doctor as central figure, for instance in Shaw’s 
The Doctor’s Dilemma (1987a) or Ibsen’s An Enemy of the People (2008), 

Simon Parry - 9781526150905
Downloaded from manchesterhive.com at 05/25/2023 03:02:53AM

via free access



Convergence, emergence, divergence 23

to the patient, for instance in Margaret Edson’s Wit (2000). Such shifts in 
subject position reflect the emergence of and then reaction against the 
‘medical gaze’ and its objectification of the human body as influentially 
theorised by Michel Foucault (2003) in The Birth of the Clinic.14

A further shift in subjectivity emerges in what might be called bioso-
cial theatre where the relationships constituting biosociality discussed 
above are enacted or re-enacted within the theatrical context. This may 
follow dramaturgical conventions associated with documentary forms 
reflected in some of the practices discussed in Chapters 4 and 5 of this 
book or indeed ‘post-dramatic’ or live art approaches in which the patient 
or health professional is recounting their own experience.15

However, theatre and performance studies have also offered up figures 
and scenarios that cut across established notions of subject and object or 
nature and culture in their exploration of the co-production of theatre 
and science. Sue-Ellen Case (2007, 2) explores ‘strategies of representa-
tion’ across science and performance through the mobile and versatile 
figure of the avatar as it operates within virtual space. The avatar’s tra-
versing of virtuality enables her to connect alchemist to scientist, Mme 
Blavatsky to Sun Ra or Lara Croft in ways that challenge and connect 
disparate fields. Jennifer Parker-Starbuck (2011, 6) has used Donna Har-
away’s figure of the cyborg to track the interweaving of the human body 
and technology across contemporary media. The rapidly expanding field 
of environmental or eco-critical theatre and performance studies has 
explored scenarios of environmental catastrophe following established 
humanist critiques of the despoliation of nature, but also through a number 
of innovative nature-culture scenarios.16

Rather than offer up a single exemplary figure or scenario though, this 
book attempts to multiply the possible vocabulary and perhaps more impor-
tantly also to draw attention to the way engagement and co-production 
are constituted through theatre practice. I share with Parker-Starbuck 
the sense of theatre as ‘a necessary term, a seeing place but also a meeting 
place within which we can confront and question others and ourselves’ 
(2011, 7). This is a book about practice as a source of repair.17 Such prac-
tices take place in and through time and space. A key aim of the book is 
to assemble descriptions of these practices in their temporal and spatial 
dimensions. It is not a work of science, philosophy or sociology; neither 
is it an act of epistemological warfare. As such it is not trying to sketch 
out a new interdisciplinary field, a mode or model of interdisciplinarity. 
However, I do hope to offer a certain political perspective on particular 
discourses of interdisciplinarity.

A vocabulary of interdisciplinarity has grown up often explicitly in 
response to the epistemological warfare discussed above. Art-sci, sciart, 
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bioart, molecular aesthetics, all reflect different discourses on sets of 
overlapping practices through neologisms or paired concepts with dis-
tinct aesthetic and political implications.18 There are also an increasing 
number of organisations and institutions that support interdisciplinary 
practices that cross over between arts and sciences, notably ZKM in 
Germany, Ars Electronica Centre and Festival in Austria, Le Laboratoire 
in France, the network of Science Galleries, Arts Catalyst in the UK and 
SymbioticA in Australia. In both theory and practice, visual artists, 
including some working in performance media, have been more closely 
involved in these developments than theatre-makers. However, a parallel 
set of terms has also emerged that might include science play, science 
theatre, science-in-theatre and affective performance.19

Some theatre-makers and theatre companies have developed tempo-
rary or longstanding commitments to particular ways of working with 
science and scientists. A number of theatres in the UK including the 
Theatre Royal Plymouth, Soho Theatre and the Summerhall venue at the 
Edinburgh Festival Fringe have staged programmes of work connected 
by a particular conception of science. The Ensemble Studio Theatre in 
New York has produced an extensive repertoire of plays funded through 
their partnership with the Sloan Foundation. Certain touring companies 
have developed extensive track records and approaches to making the-
atre on scientific themes and in collaboration with scientific experts: for 
example, Y Touring Theatre Company’s Theatre of Debate (discussed in 
Chapter 4) and Curious Directive in the UK or Jean-François Peyret 
in France. Theatrescience formed by Jeff Teare and Rebecca Gould devel-
oped an original process which incorporated young people alongside 
scientists and playwrights in theatre projects around the UK, in India and 
between the two countries. Activist arts organisations such as Platform 
and Critical Art Ensemble have created distinctive actions combining 
science, politics and experimental performance in many different loca-
tions. Museums and interactive science centres, from the Exploratorium 
in San Francisco to Unizul in South Africa, have played a major role in 
developing particular approaches to science in performance. These prac-
tices are clearly important. However, it is not my intention to identify or 
privilege a particular approach to theatre-making. Neither do I want to 
delineate a novel interdisciplinary aesthetic or taxonomy of perfor-
mance. Rather, I am interested in how a wide range of theatre and per-
formance practices, including some unexpected or challenging examples, 
might offer cosmopolitical insight or make links between different ways 
of knowing.

Such a project does of course have implications for interdisciplin-
arity as a discourse and for practices that make particular claims to 
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interdisciplinarity. Andrew Barry et al. (2008) have identified three ‘logics 
of interdisciplinarity’ in a study that included, but was not restricted to, 
examining art-science collaboration through the discourse of research-
ers and policy-makers. They identify logics of accountability and inno-
vation that might be associated directly with the performance pressure 
discussed at the start of the chapter. So the rationale for interdisciplinary 
collaboration between scientists and theatre-makers might be to foster 
greater democratic accountability in response to the crisis of trust discussed 
above, or such collaboration may constitute a mode of technological, social 
or cultural innovation within the framework of the knowledge economy. 
Born and Barry (2010) particularly associate science and art funding 
programmes in the UK with these logics and comment critically on how 
these logics ‘interpellate’ publics filling the empty but fixed space – the 
black box referred to by Gregory and Miller. Science as a fixed body of 
knowledge is communicated to or understood by a preformed notion 
of the public

The third logic they identify is ‘an orientation towards effecting onto-
logical change’ through rethinking ‘both the object(s) of research and 
the relations between research subjects and objects’ (Barry et al. 2008, 
25). As they point out, all three logics may often be in play in relation to 
particular practices. They are ‘entangled’, but ‘irreducible’ to each other. 
I find the logics of accountability and innovation more obviously iden-
tifiable within policy or institutional discourse than in embodied prac-
tice. Theatre of Debate’s practices, for instance, have been rationalised 
in funding applications and evaluations in terms of democratic account-
ability and science education. However, their particular theatrical forms 
of debate, discussion and dramaturgy resist evaluation in simple terms 
of increased understanding or even as democratic participation. Born 
and Barry (2010, 116), following Hannah Arendt, identify the ontolog-
ical logic of interdisciplinarity particularly with the performing arts as a 
‘preferred idiom’ insofar as it is produced at the same moment and 
through the assembly of its public. Theatrical performance in particular 
is a peculiarly temporary, contingent, artificial and uncertain mode of 
existence.

Debates about liveness, theatre and mediatisation have shown the 
way theatre has a peculiar ontological status (Auslander 2008; Meyer- 
Dinkgräfe 2015; Phelan 1993). It is distinguished by being indistinct. It is 
often articulated in paradox and contradiction and through doubled for-
mulas. The most widely used of these perhaps come from Victor Turner’s 
and Richard Schechner’s ideas: ‘twice-behaved behaviour’; ‘not… not-
not’; and liminality that is not just spatially between fields but betwixt 
and between in the passage between time-spaces (Schechner and Turner 
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1985; Turner 1970). I am not therefore arguing for theatre’s potential as 
linked to its distinct spatiality as in a liminal or interdisciplinary space or 
proposing that drama transforms through its narrative structuring of time. 
Rather, theatre diagnoses becoming through its combined, ambiguous 
and often contradictory operations in (and out of?) both time and space, 
and I will return to exploring the time-spaces of science in performance 
in the last two chapters of the book. Theatre copes with contradiction 
through paradox, juxtaposition, counter-position and other strategies 
for holding things together. As Baz Kershaw has commented in his work 
on Theatre Ecology, paradox is ‘crucial’ to theatre. It emerges from con-
vergence of apparently contradictory ideas but resists resolution or inte-
gration. Paradox, for Kershaw, ‘includes but travels beyond the binaries 
of body and mind, female and male, nature and culture and all the rest 
that dog ecological wisdom’ (2007, 23). Paradox is therefore central to 
how theatre makes sense of science and central to cosmopolitics as well 
as other forms of political ecology.

In the remaining chapters of this book I examine theatrical practices 
of sense-making that include: speculation, comedy, choreography, debate, 
translation. These concepts describe movement between time-spaces 
rather than stake out space between. They invite sense-making practices 
that recognise science’s passions at the same time as they articulate feel-
ings from emergent levels of sensory perception. In the next chapter, 
I will explore how theatre enables laughter at science as a particular 
mode of engagement that acknowledges what Stengers calls ‘the humor 
of truth’ (2010, 11). In this conception theatre does not produce engage-
ment; it is a particular and peculiar mode of engagement. While theatre 
audiences may form a proxy for a public, a crowd, a group of consumers 
or a nation, they are not quite any of these collectives. Rather, the theat-
rical events described in this book constitute collectives in mobile ways, 
tracing emergent associations and solidarities articulated through various 
modes of sensory perception.

Notes

 1 Global television viewing figures are contested. Channel 4 achieved a UK 
audience of 11.2 million.

 2 The Paralympics, including its 2012 opening ceremony, is a site of paradoxi-
cal performances in which science is complicit in uniting and dividing its 
polity. The sporting spectacle celebrates human diversity and, in its multiple 
quasi-scientific categorisations of disability, relies on a complex institutional 
apparatus of discrimination between performances. The work of the Interna-
tional Paralympic Committee is underpinned by and also provides a programme 
for a particular strand of sports science.
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 3 The model of the universe known as the Big Bang is normally attributed to 
the Belgian astronomer Georges Lemaître and a paper he published in 1927. 
However, the term ‘Big Bang’ was originally coined by the British astronomer 
Fred Hoyle in 1949 when referring rather dismissively to Lemaître’s theory 
(Lovell 2001; van den Heuvel 2016). The umbrella was of course not invented 
in Britain in the nineteenth century, but British manufacturers pioneered the 
use of steel ribs in their mass production in this period (Fox Umbrellas Ltd 
2014). The history of the orrery is also somewhat contested; however, George 
Graham is acknowledged as an early maker (Westfall 1995).

 4 Technoscience as a concept is normally traced back to the work of Gaston 
Bachelard (1984), but has been popularised and extensively discussed since 
the work of Donna Haraway in the USA and Bruno Latour in France (Haraway 
1997; Latour 1987).

 5 There is extensive literature offering historical and political analysis of public 
engagements with science within the pages of academic journals such as 
Science Communication or Public Understanding of Science. Jane Gregory 
and Steve Miller’s Science in Public (2000) offers a comprehensive historical 
account of the US/UK context up to 2000.

 6 The health research charity the Wellcome Trust (founded in 1936), the parent 
organisation of Wellcome Collection, now clearly forms part of the institu-
tional (co-productive) infrastructure of science in the UK alongside the 
more venerable bodies of the Royal Society (1660) and Royal Institution 
(1799). It was established as the philanthropic legacy of the pharmaceutical 
entrepreneur Sir Henry Wellcome, but its influence on science policy has 
grown significantly since the diversification of the Trust’s share portfolio in 
the 1980s and 1990s orchestrated by the City financier Sir Roger Gibbs. Its 
spending on (primarily biomedical) research grew from £50 million in 1989 to 
£1 billion 30 years later. The Wellcome Trust was a key player in the emergence 
and evolution of public understanding of science and public engagement 
with science during this period and has devoted a significant proportion of 
its funding towards practices of engagement and education in diverse forms, 
including the establishment of the Wellcome Collection in 2007.

 7 Henry Wellcome made his fortune in collaboration with Silas Burroughs 
from the emergent pharmaceutical industry pioneering technologies of stan-
dardising drug doses through compacted pills (Launer 2017). Gates pioneered 
software for personal computers and Howard Hughes had a range of busi-
ness interests notably in aviation and film production.

 8 There is a strand of contemporary science in performance, ranging from 
Richard Dawkins’ brand of science communication to the musical stand-up 
of Tim Minchin and the science rap of Baba Brinkman that targets particular 
mystical (or pseudo-scientific) practices for satire, perhaps because they are 
relatively soft targets or because they are seen as symptomatic of anti-scientific 
malaise or post-truth society.

 9 Stefan Collini’s introduction to a 2008 edition of Snow’s The Two Cultures 
provides an explanation of the debate with Leavis and also its relationship 
with the earlier Huxley vs. Arnold debate (Snow 2008). Alan Sokal performed 
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the exemplary ‘unveiling’ of poststructuralism in his hoax article published 
in the pages of Social Text (Sokal 1996). In a dramatic act of exposure after 
publication of an article that referred to ideas of ‘quantum gravity’ within 
a critique of scientific epistemology, he revealed the parody and, or so he 
intended, showed the world that the postmodern emperor had no clothes. 
The ‘Sokal Affair’ is well documented in a variety of texts, notably those by 
Sokal himself (Sokal 1998). It remains to be seen what effects this dramatic 
act had within or without the ivory towers that physicists and philosophers 
often co-inhabit.

10 Latour (2004a) makes this point in an article in which he derives his own 
version of reparative reading calling for a stance in which adding to matters 
of fact replaces the impetus to subtract and objects are assembled and reas-
sembled rather than deconstructed.

11 The chapter appeared within a large publication connected to a 2005 exhibi-
tion entitled Making Things Public curated by Bruno Latour and Peter Weibel 
at the ZKM in Karlsruhe.

12 Myshkin’s idiocy in his own eyes and in the eyes of other characters com-
bines naivety with insight, derived partly from experiences of illness, and 
openness to the experiences of those marginalised in society. This is exem-
plified in his narration of his relationship with some children and a young 
woman while in Switzerland (Dostoevsky 1869, 84–9).

13 Richard Whitley used this term influentially to critique the ‘black-boxing’ of sci-
ence by sociologists (Pinch 1992). Critiques of black-boxed ideas of the public, 
albeit using different geometric analogies notably that of the sphere, might be 
found in a strand of political theory from Habermas (1992) through to Nancy 
Fraser (1990) and Michael Warner (2005). Scholarship exploring the construc-
tion of the theatre audience may also be understood as opening a black box 
(Bennett 1997; Freshwater 2009; Sedgman 2018; Sedgman and McGrath 2016).

14 Much fuller accounts of this trajectory can be found in the literature I have 
referred to (Mermikides and Bouchard 2016; Shepherd-Barr 2006).

15 For example, see extensive work by Clod Ensemble, Bobby Baker, Bryony 
Kimmings, James Leadbitter, Brian Lobel, Peggy Shaw and Martin O’Brien 
(Barrett and Baker 2007; Kimmings et al. 2018; Lobel 2008; Mermikides and 
Bouchard 2016; Parry 2017).

16 There are too many texts to cite all of them. Practice is well documented 
through the impressive Ashden Directory and discussed in a number of crit-
ical sources (Chaudhuri 1994; Giannachi and Stewart 2005; Kershaw 2007; 
Lavery and Finburgh 2015).

17 Understanding theatre and performance practice in terms of repair is a cen-
tral idea in published reflections on the work of US company Goat Island 
(Bottoms 2007). These reflections, referred to in texts by Stephen Bottoms 
and Matthew Goulish, resonate with conclusions I reach in this book, for 
instance in relation to theatrical practices of repair, slowing down and the-
atre’s potential contribution to political ecology.

18 There is a growing literature that documents and theorises collaborative or 
interdisciplinary practices between the sciences and arts (Arends and 
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Thackara 2003; Ede 2004; Edwards 2009; Kac et al. 2009; Kemp 2006; Miller 
2014; Weibel et al. 2013).

19 ‘Science-in-theatre’ was delineated as a genre by Nobel prizewinning scientist 
turned playwright Carl Djerassi (2002). The science play has been documented 
and discussed by a number of theatre historians (Bartleet 2013; Kazzazi 
2017; Shepherd-Barr 2006; Zehelein 2009). Affective performance emerges 
as concept from the intersection of research in applied theatre and cognitive 
sciences (Shaughnessy 2012).
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