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The Importance of Science Plays to the Artistic, Scientific, and General Community


In both popular culture and the academic world, science and art are often distantly separated. Science is viewed as something completely analytical, forgoing emotion for cold hard facts while art is seen as the opposite: purely emotional, sacrificing reason and reality to convey an emotional message. These conceptions about art and science are often extended to perceptions about the artists and scientists themselves. Artists are seen as emotional and irrational, scientists are seen as cold and mechanical. Science textbooks often give only a brief biography of famous discoverers, their personal circumstances not seen as very influential on their discoveries, since they merely reveal the truth’s of the world to us. Conversely, English textbooks will give detailed biographies of their authors and their historical context because both inform us of the author’s thoughts and motivations behind their discoveries. In this way, most people are kept oblivious to the personal and emotional developments that go into and influence scientific discoveries, keeping the two disciplines divided.

One medium that has been bridging the divide increasingly in the last few decades is the realm of theater. Plays about science and scientists have opened up audience’s eyes to the world of scientific discovery and the social and emotional lives of the scientists who are behind it. They use colorful characters and creative dialogue to expose the general layperson to complex scientific ideas without (generally) overwhelming them. By delving into the lives and thoughts of those who make scientific discoveries, they show the human face behind them, how each advancement personally affected those who made headway in it. In doing so they show that no scientific discovery occurs in a vacuum, that what is chosen to be researched and why is often the result of individual scientists personal desires and political influence. By describing the human aspect of discovery, play writes make the sciences becomes more attractive and important to the average untrained audience member. In this way, science plays provide a new way for audiences to look at human nature, knowledge, and society. Authors are able to take scientific ideas such as entropy, chaos theory, complimentarity, and uncertainty and apply them to human interactions.  These ideas often directly influence not only the writing but also the staging of the plays, integrating the ideas directly into the way the play is presented. Scientific ideas become tools to be used by a play write to convey his or her ideas in new ways. Furthermore, writing about science allows play writes to address the moral and ethical issues behind scientific discovery and examine how they effect the scientists themselves. In this way, the continued creation and production of science plays can aid the scientific community by engaging the untrained person with complex scientific ideas and aid the theater community by giving it a new field to convey emotional truth creating benefits overall for the general audience.

The average theatergoer does not have the scientific training to understand complex scientific ideas such as entropy or the uncertainty principle. Yet after watching Tom Stoppard’s Arcadia or Michael Frayn’s Copenhagen an audience is left with a reasonably accurate understanding of the basic concepts behind these theories. This is achieved through both plays extensive use of metaphors that seek to explain these concepts through situations that any layperson can understand while simultaneously advancing the plot of the story and revealing information about the characters. In this way the audience’s attention is focused on the meanings of the descriptions because they help them understand the plot of the story. Stoppard’s Thomasina Coverly, a British school girl discussing her math homework with her tutor Septimus Hodge, approaches the idea of entropy through the simple analogy of jam being stirred through rice pudding: if you stir a spoon full of jam through rice pudding it will make small red trails in the pudding but if you try to stir backwards the jam will not come back together again, all that will happen is that you will continue to stir until the entire bowl turns an even red color. This demonstrates simply and effectively how order always moves towards disorder (Stoppard, 4-5). Similarly, Frayn’s Werner Heisenberg is able to explain his theory of uncertainty by comparing the movement of an atom to the movement of Neils Bohr on his trip through Germany. Bohr’s wife Margrethe observes and interprets his trip not by actually observing Bohr’s movement through Germany but by observing his interactions with different stops on the trip through postcards. In the same way, scientists don’t actually observe the path of electrons as they pass through a cloud chamber but rather observe the water droplets that occur where they collide with water molecules leaving a track of their progress but with enormous uncertainty over the electrons’ actual whereabouts (Frayn, 56). Through these simple metaphors, audiences are able to grasp the basic idea of these concepts giving them an understanding that they would never have had without the theatrical experience. People who might normally shy away from anything close to such ideas in a classroom setting become drawn to them through their importance to the plot. In this way, science plays allow for the mass dissemination of scientific ideas and through it create an appreciation for them in the audience.

Narrative science plays such as Copenhagen and Snoo Wilson’s Lovesong of the Electric Bear, a play about the life of mathematician Alan Turing, that  focus on the lives of famous scientists reinforce these sentiments by showing the audience the human aspect behind scientific discovery. In a classroom, most students learn very little about the scientists who discovered the information they are being taught. By not learning about the people behind the ideas students fail to learn what it’s like to be a scientist on the forefront of some sort of big scientific discovery that he or she is personally invested in. Copenhagen and Lovesong show us the level of excitement and energy as well as frustration that scientists feel when they are on the verge of discovering something huge. When Bohr and Heisenberg describe Bohr’s travel through Germany and his meetings with various physicists about electron spin along the way the audience can sense the excitement in both men’s voices over the development of their discoveries. They speak in short sentences and fragments often building off of one another, cascading in a build-up towards Bohr’s final interpretation on electron spin, ending with Heisenberg exclaiming, “Oh, those years! Those amazing years! Those three short years!” (Frayn, 50-51). Wilson describes how a similar excitement over process of  discovery occurs in Turing through the voice of his teddy bear Porgy who, while describing his thinking process during running says, 

And you run and you run and you run. And you think and you think and you think about life and love and loss and hyperboloids until the bud of singularity bursts into flower in your mind; the most luxuriant and rare fruits of pollinated numbers are seen to hang about your dissertation (Wilson, 14).
These two descriptions create an image of scientific progress as being a thrilling process where scientists discuss, argue, think, and discover. Both the image of the dynamic duo and the contemplative individual seem appealing because both groups gain a certain sort of self-fulfillment, almost enlightenment, from their discoveries and the process by which they got there. An audience member observing such events can’t help but be swept up in the excitement of the event, wanting to go out and think and discover like Bohr, Heisenberg, and Turing. In this way, science plays can inspire others to get involved in science hoping to live these romanticized visions of scientific discovery.

While science plays show the excitement scientists have over their discoveries, they also show the difficulties that scientists face when making scientific discoveries. Their work can often be hampered by their personal lives and their relation to the political atmosphere of the times. Science does not occur in a vacuum and the direction it takes is often as much dictated by events occurring outside the field of research as it is by those within. As Frayn shows the audience in Copenhagen, there are usually some sort of greater personal motives than the desire to improve the knowledge of mankind driving scientist’s discoveries. Margrethe, Neil’s Bohr’s wife, argues that the reason why Heisenberg worked on formulating the Uncertainty Principle was to outdo Erwin Schrodinger who he was competing against for a chair in Leipzig. When Bohr accuses her of make everything personal she replies, “Because everything is personal! You’ve just read us all a lecture about it! You know how much Heisenberg wanted a chair. You know the pressure he was under from his family. I’m sorry, but you want to make everything seem heroically abstract and logical” (Frayn, 61). Though Heisenberg argues that all that really matters is that uncertainty works, Frayn suggests that the ends can’t be so easily separated from the means, that we can’t ignore the fact that scientists are still humans, and are still driven by their own human ambitions. We must recognize the influence of these human desires on scientific discoveries. By showing the audience scientist’s human sides, especially their human desires and faults, play writes allow them be seen by the audience as normal humans like themselves rather than perfect geniuses. This allows them to better connect with and understand the scientist’s emotions and conflicts.

The circumstances behind certain scientific discovery, or lack thereof, is not only influenced by a scientist’s personal beliefs and desires but also those of his country and the social and political trends of the time. A scientist’s society and government can restrict them and their science if it feels that their beliefs, scientific or personal, are in conflict with it’s own. This is especially true in the case of both Galileo Galilei and Alan Turing. In Bertolt Brecht’s Galileo the title character’s scientific discovery that the earth rotates around the sun is repressed by the Church because it reverses thousands of years of dogma stating that the earth is the center of the universe with the sun rotating about it. Refusing to give up the idea that their world is at the center of all things, the Inquisition forces Galileo to recant his beliefs and puts him under house arrest for the rest of his life. These events show how scientific progress can be viewed as dangerous rather than beneficial to society and how political events can alter and stagnate the course of scientific discovery. Galileo’s conflict over whether to speak the truth despite threats or torture and loose his life or stay silent and live, is one faced by many whose new discoveries challenge the status quo. His decision to remain silent reminds the audience of that scientists have fears like they do and cannot be expected to be martyrs for their cause.

Similarly, Alan Turing was repressed for violating the established order, not with his science like Galileo, but through his personal habits, namely his homosexuality. Turing’s conviction for gross indecency, sentence of forced sex hormone injection, and his eventual suicide (believed to be resulting from this treatment) resulted from his society’s desire to maintain social norms at the expense of scientific discovery. By cutting Turing’s life short they prevented any new developments he might have made in the world of math and science from occurring and betrayed the service he’d given to their country when using his mathematical skill to help break the Nazi enigma code. As explained in Hugh Witmore’s Breaking the Code, the British government, worried that Turing’s homosexuality might cause him to reveal military secrets, prevent his lover Kjell from entering the country and severely limited Turing’s freedom (Whitmore, 93). In many ways Turing’s situation paralleled that of Galileo, he was pushed to the margins of society so that his dangerous ideas do not effect mainstream culture. Whitmore shows how the social norms of an era can indirectly limit the scientific freedom allowed in it by repressing its scientists for their personal traits. Through the means of a science play, Whitmore is able to address these wrongs committed and bring the problem of society’s repression of progress to the audience.


While science plays benefit the scientific community in many ways, they also benefit the theater community by giving play writes a new means of conveying their messages. Play writes such as Stoppard and Frayn are able to take the scientific concepts studied by their characters and apply them to their human interactions. These ideas, traditionally limited to explaining external phenomena, are co-opted by these writers to develop their plot points and stage their play uniquely. In doing so, they give the audience new ways to understand notions of love, time, ideas, memory, and morality.

In Arcadia Stoppard connects the idea of entropy to his own character’s lives, suggesting that they, like the universe, are moving towards disorder. In the first scene, Thomasina’s discussion of the irreversibility of time and our inability to unstir what has already been stirred up is juxtaposed against Septimus’s problems with the Chater family. Now confronted by Mr. Chater over having an affair with his wife, Septimus is forced to directly address the irreversibility of time and the inability for him to undo what he has already done. Stoppard plays with this idea of the irreversibility of time by setting the play in two time periods, Septimus’s and the audience’s. As the play progresses, the characters in the present reveal to the audience what will happen to those in the past through their research of past events. This serves to completely upset the linear motion of time giving the audience prior knowledge as to what will happen before it does and forces them to watch the events unfold as predicted. The audience learns from those in the present that Thomasina will die in a fire before her seventeenth birthday and when they are shown the scene of her last night they know that nothing will stop this from occurring, despite their desire for the past to not agree with the future. Because the events are unfolding live before them, the audience is struck with the feeling that events might be able to be changed in the past though they secretly know that the jam has already been stirred and that there is nothing to stop it from turning the whole pudding red.

While Stoppard uses the second law of thermodynamics to suggest that everything in the universe will end through heat loss (symbolized appropriately by Thomasina’s death in a fire), he somewhat tempers this notion through his use of the first law of thermodynamics, that energy is conserved in a system. This law is carried over into the theatrical world through Septimus’s declaration that we are all part of one great march, where we shed ideas as we pick others up, but where those following us will pick up what we’ve left behind and so nothing will be lost (Stoppard, 38). Septimus uses this to address the loss of the plays of Sophocles though the analogy is also used to explain the connection between the two time scenes. The items used by those in the past become reused and re-found by those in the present just as Thomasina’s ideas become rediscovered. Stoppard suggests that there is certain permanence to ideas in this world, that if one person discovers them without getting a chance to tell the world, they will not be lost forever, only discovered again by someone else. The ideas in the lost Sophocles plays will reappear, for they represent some sort of truth in this world and like energy, will be conserved. However, as Kirsten Shepherd-Barr explains in her book Science on Stage: From Doctor Faustus to Copenhagen, Chaos Theory proves that while we might be able to recreate the ideas of Sophocles lost plays, the conditions that gave rise to them can never be re-created, and thus their works are forever lost (Shepherd-Barr, 137).


Chaos Theory, the idea that a slight difference in initial number, when iterated through a formula again and again will create a drastic difference in results, is used by Stoppard to show how minute changes affecting the course of events in a play can create astronomical differences down the line. These disturbances, called “noise,” can prevent us from even accurately discerning the features of the past due to the interference of subsequent events (Shepherd-Barr, 134-135). This effect is exemplifies through the character Bernard, a researcher in the present trying to discover what took place when Lord Byron stayed at the Coverly’s. By ignoring one crucial piece of information, Bernard is able to draw a series of conclusions that work to explain an event that never occurred. While the audience is able to sit back and laugh at his foolishness, it is only because they, unlike Bernard, are able to witness both the past and the present and thus avoid the noise created through time.

Stoppard shows how the idea of minute difference creating massive change can be applied to the narrative of the play by leaving lots of “what if” situations open for the audience to interpret. Had Septimus only remained with Thomasina on her final night he could have perhaps prevented her from dying in the fire allowing her mathematical genius to flourish and revolutionizing the world of math (Shepherd-Barr, 135). In situations like this Stoppard shows the audience how easily it is to trigger the stirring of the jam that will inevitably lead to the total change of the bowl of pudding. Shepherd-Barr suggests that chaos theory actually mimics the workings of a play, that “the combination of live actors and live viewers affecting one another even while pretending not to interact . . . renders the outcome of each given performance unpredictable.” (Shepherd-Barr, 134). In this way, the physical medium of the play reflects the scientific notions it is trying to convey, showing how the scientific processes can affect not only the audience’s interpretation of the events, but the actor’s performance as well.


By examining the life and discoveries of scientists, playwrites can use them as a means to examine the moral issues behind scientific discovery. As seen earlier, the government of a scientist’s country can often have immense amount of control over their research. During times of war, a scientist may be pressured into developing science for weapons that can cause immeasurable harm. This problem was played out extensively during World War II during the development of nuclear weapons. In fact, it is over this subject, the moral responsibility of scientists with regard to developing an atomic weapon that Heisenberg asks Bohr on his visit to Copenhagen in 1942. Though Bohr is horrified at the question because it implies that the Nazis are attempting to build an atomic weapon and that Heisenberg is involved in its production, Heisenberg tries to convince Bohr that he is approaching him because of his same fears that the Allies will develop an atomic bomb to use upon his fellow Germans. Heisenberg tells Bohr that he wants scientists on both sides to address the morality of the situation and convince their governments of the difficulty and unfeasibility of atomic weapons so that they won’t produce any telling Bohr, “That the choice is in our hands! In mine – in Oppenheimer’s!  That if I can tell them the simple truth when they ask me, the simple discouraging truth when the ask me, so can he!” (Frayn, 37). Frayn suggests that scientists can utilize their power over knowledge to prevent their discoveries from being turned towards the creation of death and destruction. This sentiment is conflicted by Heisenberg himself, who, while not wanting to create mass destruction, is still connected to the nationalistic pride of his country. However, his statement’s stand out from his beliefs to express a hope that the scientists can return to their pre-war state of cooperation to unite to withhold their scientific power in times when it is called to be used for destructive purposes.

Through their description of scientists and the scientific ideas they discover, science plays are able to create an understanding of the importance of scientists and scientific research to society by connecting the play’s audience to the moral human aspect of scientists. In doing so, they inspire a new generation to seek a profession within the sciences. They give playwrites new tools to express complex ideas by pairing scientific theories with human interactions. In doing so, they allow audiences to confront the implications of scientific discoveries towards their own lives. Finally, science plays create a forum for the discussion of scientists moral role in a society where their skills can be used to harm as well as help. By accomplishing these tasks, science plays bridge the gap between the arts and sciences, dispelling the myths about both and creating a greater understanding of each in the general community.
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