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IntroductionOf Forms and Formulas

DOI: 10.4324/9781003150848-1


To Reveal and Create

In the introductory chapter to his 1925 book The Science of Playwriting, lawyer and playwright Moses Malevinsky presents an extended survey of narrative and dramatic theorists. Quoting extensively from Barrett H. Clark’s 1918 anthology European Theories of the Drama among other sources, he searches for terms like “formula,” “technique,” and “laws” to uncover the structure for dramatic writing. Malevinsky expresses disappointment in these sources’ lack of “a consecutive formula, nor may one find an analytical or truly comprehensive definition of – a play” (6). By contrast, he will provide a “guiding compass” for theater informed by his work in the emerging field of copyright law. To that end, Malevinsky drafts “The Algebraic Formula” for plays: an emotion-rooted action “limited to approximately two hours” centered on “one theme, one central character, one plot” (110).1 He argues that a play’s “organic structure,” comprises a “concentrated exposition of character in action, mental or physical, against seen and/or known and/or unseen and/or unknown forces” (107). Having won a 1925 copyright case (Simonton v Gordon et al.) by proving a successful play, White Cargo, was an uncredited adaptation of an earlier novel, Hell’s Playground, Malevinsky presents The Algebraic Formula as the means to assess a play’s essential qualities and the boundary between one artist’s work and another’s: “Not every play need necessarily be well made or closely knitted, but it must, by definitive processes (attained either scientifically, subconsciously or instinctively) be presented in such form as the masses of the people may understand and grasp” (108–9). Perhaps when Malevinsky employed The Algebraic Formula less successfully in a 1929 plagiarism case (Nichols v Universal), he realized the irreducibility of artistic expression to its structural components alone.2 Writers and theorists might invoke the language of science to describe key dynamics behind a script’s composition, but the relevance often remains at the level of metaphor and a script’s success or failure in production introduces factors less obedient to universal laws, quantification, and rationality.

Nonetheless, students and scholars still pursue empirical rules by which to create and evaluate theater. For example, a dramaturg’s role within a production has been described as “fixer” or “script doctor,” someone with specialized knowledge to be applied to an object toward its better, ideal functioning (Proehl 132–33). Dramaturgy as “the theory and practice of drama,” originates with Gotthold Ephraim Lessing (1729–81), a playwright and influential drama critic. Lessing, somewhat like Malevinsky, presented his skills of analysis and assessment as a service to the public and the profession at a moment when the possibilities and proprieties of theater were changing. Lessing’s ideas regarding dramatic form and their use in new play development became more widely influential after his death. He is credited with imbuing the role of the dramaturg with desirable traits: a theater artist with a unique depth of knowledge regarding theatrical form and aesthetic innovation, who helps examine a play’s effectiveness and anticipated reception.3 Contemporary dramaturgs continue to navigate the spaces between empirical ways of knowing often associated with science and the assumed boundless imagination of artistic creation.

This book explores this crux between the art and science of theater, focusing on a specific subgenre: theater about/of/with science. To engage this subject necessitates some acknowledgment of C.P. Snow’s notion of Art and Science as the “two cultures”4 ever in tension. Theater historian Kirsten Shepherd-Barr, a foundational scholar of science theater, notes how much each field “borrow[s] from one another for metaphoric explanations of what they are and what they do” (2020, 1). In her introduction to the Cambridge Companion to Theatre and Science, she argues that the notion of “Theater as laboratory” presents a long-standing, productive “common ground” between science and performance (4). The intertwined domains of theater and medicine have been well documented, perhaps most frequently in discussions of the operating theater, anatomical teaching and learning practices, and the freak show where bodily display and the performance of self that might counter or complicate a medical narrative offers an early vision of performance art.5 Theater theorist Sue-Ellen Case, in her 2007 book Performing Science and the Virtual, notes the historical use of performance practices on and beyond the theatrical stage to “locate and define the scientific discoveries of their times” via “strategies of representation” that blur the “immaterial and material” (2). The “virtual” in her reading is not simply an outcome of digital technology innovations but a concept historically rooted in notions of effect, appearance, and potential, all elements central to theatrical performance as well as to “moral philosophy, optics, physics, and ontology” (3).

My interests in this arena of theatrical work began in the early 2000s after many years exploring the visual dramaturgy of forensic science depicted in popular culture, particularly serial television. There, the lab tools of many scientific fields (e.g., chemistry, anatomy, physics, psychology, engineering) are presented as quasi-independent actors, solving crime by uncovering a criminal’s hidden motives.6 Lab reports offer a new kind of deus ex machina, appearing at the critical moment with irrefutable material evidence and prompting a confession. Beyond the forensic frame, I began investigating visual and performance artists who engaged the worlds of biological and material sciences. I found scientists with artistic practices and scientists who employed visual or sonic tools such as microscopy, radiology, geographic information system (GIS) mapping, and data modeling to capture, depict, and articulate the representational elements of their research. I also noticed a growing strain of new plays and critically acclaimed productions of historical plays that dramatized scientific discoveries and scientist biographies. These seemed to parallel a new push for STEAM (Science Technology Engineering and Math or STEM + Arts) curricula in secondary schools and undergraduate liberal arts institutions.

The chapters that follow review science theater and performance projects since the mid-2000s, examining engines of new science play development in the United States, higher education’s interdisciplinary dynamics around STEAM collaborations from which new work may spring,7 and postdramatic and performance art experiments that construct research playgrounds out of scientific fields, techniques, and technologies. Thinking dramaturgically about plays inspired by science, about research collaborations forged between artists and scientists, and about the wide range of performance experiences they create provides new conceptions for interdisciplinary collaboration beyond the question of whether art serves science or science serves art. Dramaturgy, a practice of excavating histories and incubating possibilities, is a field uniquely positioned to curate and catalyze shared principles and bring the work of scientists and theater artists into compatible synergy even as our social authority and value remains disparate.


Facts and Truth

In his 1959 address best known for articulating the “two cultures” concept, physicist C.P. Snow presented an array of binary oppositions (Ideal vs. Real; Mind vs. Body; Nature vs. Culture) about whether phenomena are found or made, whether knowledge is objective or subjective, whether meaning is inherent or constructed (23, 33). While writers tend to invoke the “two cultures” as Art and Science broadly, Snow’s construct focused on literary academics and radical poets, whom he characterized as conservative and backward-looking compared to physicists and engineers post–Manhattan Project, who were future directed and innovation oriented. Ultimately, Snow asserts a both/and conceptualization of knowledge as simultaneously found and made and points toward opportunities for interdisciplinary collaboration across the sciences and humanities. Science philosopher Thomas Kuhn and sociologist Bruno Latour each elaborated Snow’s call. In Structure of Scientific Revolutions (1962) Kuhn cautions the reader to not mistake the science textbooks’ presentation of a linear, positivist progression of scientific experimentation and discovery for reality. The rationality and objectivity of science are not given; they are constructed structures and practices:

The existence of this strong network of commitments – conceptual, theoretical, instrumental, and methodological – is a principal source of the metaphor that relates normal science to puzzle-solving. … In these and other respects a discussion of puzzles and of rules illuminates the nature of normal scientific practice.

(42)


Similarly, Latour (1987) argues in Science in Action that science is a force in society, not because of its inherent factualness but because of the networks circulating among scientific processes and products. It avoids incoherence through scientific methods that are evaluated by “the number of points linked, the strength and length of the linkage, the nature of the obstacles” (201). Kuhn and Latour helped forge a new field, Science Technology Studies (STS), inviting scholars to interrogate and intervene in the art-science binary, challenging assumptions regarding evidence, experimentation, and knowledge production. This line of reasoning regarding science as truth might be familiar to theater artists regarding discussions of realism as a form of theater not the a priori condition of theatrical representation itself.

STS scholars pull back the curtain on the dynamic processes of scientific inquiry and note external social pressures on the field and its practitioners that shape those dynamics. They do not, however, promote the adjudication of scientific findings by nonexperts. Only scientists hold authority over the meanings of scientific inquiry, but the drive to articulate generalizable rules does not mean absolutism: “Science aims for refined degrees of confidence, rather than complete certainty” (Reproducibility and Replicability 32). Journalists, the wider public, and even some scientists, however, can confuse absolutism with what science historian Naomi Oreskes (2017) calls “organized, [collective] scrutiny.” Scientists create and test hypotheses to explain phenomena, particularly those not readily observable without technological assistance whether via microscope or mathematical model. They assert facts based on these measures rendered from and tested through the application of formulas and equations and their reproducibility to produce the same results. Artists might employ facts toward a goal of illuminating truths grounded in the deeply affectual realm of subjective experience. Art engages emotion, temporality, and perception as key attributes of its effects. Artists also do more than imagine things into existence, argues Dutch photographer Barbara Visser, “the artist can also accomplish something else: bring together different forms of knowledge and insight like an orchestrator” (266). As a result, that which makes art unique makes its successes similarly difficult to capture and reproduce. Malevinsky’s Algebraic Formula might result in an object called a play, but it is less likely to produce a play of critical or commercial significance through adherence to structural rules alone.

Knowledge construction is itself a dramaturgical concern related to reception and authority. Both science and theater depend on reception within and beyond their disciplinary fields for funding and social influence. Both navigate the complexity of communication on multiple levels: to fellow experts, students, and the wider public. For theater artists, positive audience or critical reception offers more paths to economic capital beyond governmental funding streams that remain minimal for artistic research and development (R&D).8 In calls for increased governmental support, performing arts advocates cite scientific studies that employ a range of quantitative measures from the social and natural sciences to certify impact in terms beyond revenue and attendance.9 Although relatively well supported with funds and infrastructure, scientists anticipate limited public consumption of their research due to their fields’ specialized language and methods. As a result, educators recognize the need to translate or transform disciplinary-specific knowledge into products that can reach a broad audience with the goals of attracting a steady stream of students to train into professionals and drafting public advocates who will support the fields’ public funding.

Whether funding considerations or the expansive array of information streams and technological platforms and instruments has led scientists to artists or artists to scientists, we are in a new era of collaborative storymaking and knowledge building. Recent surges in disinformation campaigns regarding climate change and public health, for example, illustrate the pressing need for better ways to articulate and understand complex conditions with the goal of collective action. What better field of work for dramaturgs in their roles as what scholar Michael Chemers calls “practical aesthetic philosophers” (11), bridging multiple disciplinary and interpretive divides between production and audience, script(writer) and production team, practice and theory? Now is a moment of invention and, as Lincoln Center Theater dramaturg Anne Cattaneo asserts, “The real job of all good dramaturgs is to extend and explore territory that the theater has not yet made its own” (14).


The SciArt of Dramaturgy

For scientists, the impulse to collaborate with artists for the purpose of educating said public has grown more attractive, but there are also collaborations where the final outcome is imagined, not realized.10 Whether such collaborations include an identified dramaturg, the projects themselves call for a dramaturgical sensibility to support, contextualize, and assess their storytelling. In her introduction to the Routledge Handbook of Dramaturgy, Magda Romanska, traces etymological, historical, and social strains of dramaturgy as a “field, skill, and profession” that tends to coalesce around the process, theories, and practices of meaning making around a given experience or an experience as it unfolds for its participants/viewers (7). Dramaturg as cosmologist is the role invited by Elinor Fuchs in her essay, “EF’s Visit to a Small Planet: Some Questions to Ask a Play”:

The puzzles may hold the key. Assume that the dramatic world is entirely conscious, determinate, limited. Give an account of that world that attempts to consider the role of every element in that world—visual, aural, temporal, tonal, figural. . . . Of course you can construct meaning in this world in many different ways. Construct it in the most inclusive way you can. There will still be more to see.

(9)


So prompted, this book follows in the footsteps of Shepherd-Barr’s thesis in her Science on Stage that the science plays that come closest to interdisciplinary integration “enact the idea that they engage” and “avoid the pitfall of sloppily appropriating precise scientific concepts for vague, general purposes” (6). She devotes her final chapter to these “alternative” science plays, taking up dramaturgy as the means by which scientific content becomes dramatic form, often signified by postdramatic story architecture and the prominence of a “director’s theatre,” where a script and its production emerge simultaneously through an extended rehearsal process (200). In Shepherd-Barr’s analysis, science dramaturgy in such plays works like adaptation rather than literal translation: “Instead of taking the science in isolation and attempting to explain its meaning in lay terms, these works transform it into primarily visual and physical terms” (205). This book focuses on new work without extensive production histories, some created in conjunction with educational residencies and others housed in opt-in digital performance spaces throughout the internet. It offers a glimpse of the next generation of “alternative” science theater collaborations and the ways dramaturgical insight might facilitate the creation, reception, and analysis of such work.

Each chapter is organized around a small set of case studies that illuminate shared characteristics, stakes, contexts, and questions. Where do the interests of theater artists and scientists productively and problematically converge and diverge? What new forms of imagining, doing, and learning might be possible with closer collaborations? What do our histories and our current chaotic present mean for our futures? Many of the pieces described are concerned with and about history and authority. Many of the artists mentioned seek to solidify or dislodge various legacies of discovery and influence. This is a presentist study of a landscape dominated by U.S. educational, artistic, and economic structures and authorities as those are the ones in which I build work. The turn of the twenty-first century is a moment where interdisciplinary research arcs become particularly fertile due to growing technological praxis where technology becomes an expression of/tool for collaboration across science and theater.11 The gaps and absences that readers will find in this book reflect circumstances in both fields where participation in experimental, interdisciplinary, resource-demanding projects is constrained by inequities, many based on racial and socioeconomic privilege.


A Map of the World

Chapter 1 focuses on the dramaturgy of biography, an emphasis on science history and scientific expertise that shapes the form, content, and patterns of development and production that characterize twenty-first-century commercial science theater in the United States. The chapter tenders an abbreviated history of the Alfred P. Sloan Foundation’s new play commissions and its broader goals to raise public awareness about science and scientists with scientist-centered stories promoting the social benefits of scientific research and discovery. The chapter also includes a discussion of new iterations of Carl Djerassi’s “science-in-theatre” dramaturgy found in the University of Chicago’s S.T.A.G.E. Collaboratory and in BrainWorks, a project among two neuroscientists and a playwright. These evolutions of a dramaturgy of biography tend to reinscribe the authority of the scientist to explain the world and disappear in the hand of the playwright, reflecting an intriguing portability of dramaturgical practice to scientific domains, but at what cost to theater’s precarious institutional and social positions? The chapter closes with an analysis of Lauren Gunderson’s corpus. A playwright who has amassed a healthy bibliography of new science plays largely outside of Sloan funding and without much attention from academics, Gunderson shares Sloan’s mission to promote the social benefits of science and centers her work on historical women whose research contributions were minimized by institutional inequities. She also operates from the position that theater lends science credibility (instead of vice versa) because theater embraces rather than constrains creativity.

Chapter 2 focuses on a dramaturgy of interdependence, the first of two that explore environmental science–informed theater. The EMOS (Earth Matters on Stage) Festival, founded in 2004, has constructed its own pipeline of plays/performances and brought together self-defined climate playwrights and ecodramaturgs like its founders Theresa May (Theater in the Wild; University of Oregon) and Chantal Bilodeau (The Artic Cycle) with academics such as Una Chadhuri (New York University) and Wendy Arons (Carnegie Mellon University) to collaborate on scholarly volumes and conferences. May’s notion of “ecodramaturgy” and her invocation of theater as civic engine echoes similar arguments of artist and educator Paul Brown (University of New South Wales), who offers a perspective about the roles of science and theater in world building based on his training as a scientist and a theater artist. The chapter locates this dramaturgy of interdependence in a range of stylistically innovative and unpublished work focused on temporality and mutual dependence between humans and the environment: Sheila Callaghan’s (Not) Water, a play that was supposed to be about Hurricane Katrina until Hurricane Sandy came to New York; The Great Immensity by Steve Cosson and Michael Friedman, possibly best known not for its continuing innovation of documentary/investigatory dramaturgy but for its $700,000 National Science Foundation (NSF) grant; and Fly Jamerson’s Frozen Fluid, which weaves together a landscape of catastrophic change in the arctic with a scientific expert’s nonbinary identity and their colleagues’ reception of that fluidity. These examples demonstrate how sensory immersion and communal experience are key to making climate science meaningful not only because it is a site of epistemological contestation but also because an ecological point of view should include the human as one of many organisms in relationship with their environments. As such, individual and systemic points of intervention toward a nonextractive existence necessitate a radical shift away from human-centered conflicts and individual corrective actions.

Chapter 3 focuses on science theater that centers a dramaturgy of participation, exploring artists’ and scientists’ turn to noncredentialed collaborators. The disparity of institutional support (time, funding, resources) within systems of global capitalism has produced innovative collaborations between everyday individuals and researchers. The Citizen Science movement represents a strategy to engage the broader public in practices of the scientific method and scientific thinking. Likewise, participatory or community-based work has always been part of the arts landscape in the United States, and increasingly, artists and citizens have built a range of embodied activities and events, which have been models for academic coursework, service-learning programs, and community theater programming. The chapter takes up performance projects that embrace such possibilities found in everyday expertise such Leah Fondakowski’s SPILL and the work of PearlDamour (particularly Ocean Filibuster) which mediate environmental disaster and how communities recover or endure. I return briefly to The Great Immensity and the critiques of its NSF funding to frame my own work on a new play, Rollover, written by a coastal geologist at the University of North Carolina at Chapel Hill. The complicated notion of “impact” assessment across scientific and artistic fields sets new work development processes against a larger backdrop of federal budgets and summons questions about the fragile partnerships complicated by differing expectations regarding outcomes. Can interdisciplinary projects be simultaneously scientifically and artistically credible since both fields assess effectivity with widely different scales of value and success? What are the risks and potential in compromise? Do the methodologically complex approaches offered by citizen scientist protocols and participatory research-based development of theatrical projects provide collaborators new modes of dramaturgy that can bridge disciplinary values and outcomes?

Chapter 4 turns to technology as art, science, and tool and the artists whose work employs a dramaturgy of precarity in its development, forms, and assessment properties. Starting with research found in the journal Leonardo “on the use of contemporary science and technology in the arts and, increasingly, the application and influence of the arts and humanities on science and technology” (www.leonardo.info/leonardo), the chapter examines the last decade of “SciArt”-applied interdisciplinary and intradisciplinary ideas and practices, often found in institutionally anchored R&D spaces with some freedom to risk ideas, imagination, and critique of systems. After a brief review of artists who find ways to embed work within existing scientific research labs or create artistic lab research spaces to coinvestigate phenomena facilitated by technology, the chapter takes a deeper dive into the work of “rhythm scientist” DJ Spooky (a.k.a. Paul D. Miller) whose partnerships help foment strains of experimental performance art, where scientific content becomes artistic form and digital technology a cultural aesthetic. The chapter closes with the pandemic-born theater company Theater in Quarantine, where a tiny closet in Brooklyn has become an entire world of grounded physical theater rendered in all dimensions through the praxis of immersive and remote performance, articulating new vocabularies and values of digitally informed theater.

The final chapter examines the dramaturgy of care at work in medical science spaces, focusing on collaborations between artists and medical institutions to train and educate undergraduate students, medical students, and other health personnel. In response to negative representations of patient-provider communication and necessitated by healthcare professionals’ desire to reflect and respond to their own institutional experiences, practitioners of narrative medicine focus on embodied reading and expressive writing practices to transform clinical encounters. That disciplinary field remains rooted in literature and poetry but invites possibilities for theater/performance as modes of research to illuminate systemic bias, medicine’s eugenic impulse toward particular mental/physical standards of the normal, and to draft creative, collaborative strategies of resistance to current systems of healthcare research, education, and practice. To that end, the chapter explores the innovations of two scholar/artists – Marina Tsaplina (Embodiment and Puppetry) and Anne Basting (Creative Care) – whose research methodologies might shift medical students and professionals away from empathy as outcome and more toward creativity as a critical analytic to employ in the pursuit of health equity.


Three Possibilities of Two Cultures Collaboration

The array of people and projects chronicled in this book are offered for those in search of models, modes, and means to dismantle institutional and intellectual divides that place artists and scientists in separate and unequal spheres. Using dramaturgy as a lens into and an analytic tool for collaborative projects offers three tantalizing possibilities for collaboration across the two cultures. First, dramaturgy in practice is part catalyst, part experimentation, part lab report and, as such, offers a range of tools already at work in scientific thinking. Second, employing dramaturgy’s praxis, each field’s experts might find strategies to reckon with the social world and the fundamental human costs of representation and innovation. Finally, to forge new forms that enact versus translate phenomena requires scientists to be open to artistic experimentation in multiple domains of representation (such as character, temporality, scale, motion, and more). Dramaturgs who can consider not just questions of form but also of “how the world is constituted, encountered, experience, imagined or known” can help science-informed collaborations reach audiences where they are while also nudging those same audiences toward complexities of thought and feeling needed to meet the challenges of the future (Wilson and Van Ruiten 24). Malevinsky argued that “Atmosphere – mood-color – never have, and never will, constitute drama” (326). The range of theater performance, even at his historical moment, proves this statement false; however, he was right to be concerned about how audiences might engage, let alone understand, forms that challenge or confound their expectations.12 The artist and scientist should not constrain their imaginations and experiences into fixed models and modes chasing audience approval but should work together to contextualize current events/information so that audiences may improve their capacities to meet complicated, radical, even confusing experiences because these are our current reality, probable future, as well as representative of our history in all its fullness.



Notes


	His emphasis.

	See Litman pages 34–41 for a discussion of Mavelinsky’s legal successes and failures.

	See Schechter for a brief lineage of Lessing’s influence.

	I use this punctuation around this phrase throughout the text to indicate its invocation beyond Snow’s original lecture.

	See, for example, Performance, Medicine and the Human (Bloomsbury, 2020); Performance and the Medical Body (Bloomsbury Methuen, 2016); Anatomy Live: Performance and the Operating Theatre (Amsterdam University Press, 2008); Staging Stigma: A Critical Examination of the American Freak Show (Palgrave Macmillan, 2008).

	Science advisers are regularly employed to provide input for storyworlds dependent on real or facsimile scientific theories and practices; however, dramaturgical function takes primacy over adherence to reality.

	See Mejias et al. for a discussion of the STEM to STEAM transition in U.S. education policy, curricular funding, and continuing disciplinary tensions embedded in these interdisciplinary endeavors.

	The Department of Defense’s Congressionally Directed Medical Research Programs fiscal year 2021 funding for R&D was $274.9 million (https://cdmrp.army.mil/about/fundinghistory), double the budget for the entirety of National Endowment for the Arts (NEA) funding for that year ($167.5 million), a figure that is the same as it was for the NEA in 2010.

	See the Art’s for Life’s Sake report from the American Academy of Arts and Sciences for examples of scientific studies to support arguments for government funding of the arts.

	See Mejias et al., pages 219–220 and 223–224 for examples.

	See, for example, Practicing Art/Science: Experiments in an Emerging Field (Routledge, 2019) and Dialogues between Artistic Research and Science and Technology Studies (Routledge, 2020).

	See Davies for an extended analysis of the emotional labor required of curiosity, a desired audience outcome of public science festivals where arts products and practices are used to create engagements.
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