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Abstract 

 In Cosmopolitanism, Kwame Anthony Appiah writes “people tell and discuss stories in every culture as far 

back as the record goes.”  Donald Brown agrees in his comprehensive cross-cultural anthropological survey, 

Human Universals, by including mythmaking, a kind of storytelling, in his list of practices that humans everywhere 

do.  Neuroscientist Antonio Damasio even puts a kind of “wordless storytelling” at the very root of his model of 

human consciousness.   Any behavior that is shared by all people everywhere must have a basis in our most shared 

heritage, our biology.  This project applies a classic biological heuristic, Tinbergen’s Four Questions, to gain a fresh 

perspective on storytelling and to explore story as a signature activity of mind.  Two experimental paradigms are 

developed and preliminary data presented in an effort to answer the question posed by Salmon Rushdie’s 

character Haroun of Haroun and the Sea of Stories: “what good are stories if they aren’t even true?”  That is, what 

might be the biological value of the human compulsion to engage in narrative?  The data support the notion that 

interpreting stories together primes subjects for joint action tasks, opening a connection of narrative to 

evolutionary processes of group selection.  Finally, by focusing on space as an intersection of cognitive science and 

narratology, the project examines narratives ranging from spontaneous natural language utterances to the highly 

developed examples of literary art found in Italo Calvino’s Invisible Cities and Siri Hustvedt’s The Blazing World to 

explore how our biology shapes and is reflected in our stories.  
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1.  Introduction:  Is Story Biology? 

 

 Isaac Newton wrote in 1792 to Henry Oldenburg, one of his scientific correspondents, that “to 

determine by what modes or actions light produceth in our minds the phantasm of colour is not so 

easie.  And I shall not mingle conjectures with certainties” (Van Leeuwen 109).  Newton’s cautious 

comment is an emblem of an enduring and profound mystery:  what does it mean to experience a color 

such as red?  The problem is not that we don’t have a reasonable understanding of the physics of light.  

Thanks to insightful and incremental work by scientists and mathematicians such as Einstein, Maxwell, 

Newton, and Huygens, we can theorize, predict, and harness the physical properties of light, say with a 

wavelength of 700 nm, which we see as red.  Yet we are unable to explain meaningfully what it is 

physiologically and psychologically to sense the “redness” of an object.  Painter Mark Rothko explored 

the experience and use of red and other colors in his mid-twentieth century series of figure/ground 

studies.  These outsized canvasses, covered with large blocks of colored spaces next to and blending into 

each other, feature in John Logan’s 2009 play “Red,” which shows Rothko conflicted over newfound 

commercial success.  Suggesting some of the meaning attached to the paintings and colors, Logan has 

Rothko say, “there’s only one thing I fear in life, my friend. One day the black will swallow the red,” a 

comment that perhaps foreshadows Rothko’s suicide in 1970.  A 2016 exhibition at the Sackler Museum 

in Washington DC further explored the meaning of red across time and cultures by juxtaposing Rothko’s 

canvasses with red ceramic works produced in China during the Ming dynasty.  Curator Jan Stuart 

described viewing the pieces side by side, saying "there is a kind of beauty of red.  You almost weep with 

the beauty of red. I feel it equally in both: color, texture, mood, emotion" (Stamberg).   

 Stuart’s comments and these other rich attachments of meaning to the idea of “red” reflect 

what philosophers call “qualia,” or secondary qualities of objects that depend on the perception and 
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experience of the objects by creatures so equipped to perceive and experience.  Where do such qualities 

reside?  If qualia exist in objects external to ourselves, how do they induce the internal subjective 

experiences we have?  Beyond-- yet including-- the qualia of redness, philosopher Daniel Dennett 

conducts in his book, Consciousness Explained, a brief tour of what he calls a “phenom,” a collection of 

the phenomenological experiences of subjective life analogous to the way a zoo is a collection of the 

contents of the zoological world.  The denizens of the phenom include  

experiences of the “external” world, such as sights, sounds, smells, slippery and scratchy 
feelings, feelings of heat and cold, and of the positions of our limbs; experiences of the 
purely “internal” world, such as fantasy images, the inner sights and sounds of 
daydreaming and talking to yourself, recollections, bright ideas, and sudden hunches; and 
experiences of emotion of “affect” ranging from bodily pains, tickles, and “sensations” of 
hunger and thirst, through intermediate emotional storms of anger, joy, hatred, 
embarrassment, lust, astonishment, to the least corporeal visitations of pride, anxiety, 
regret, ironic detachment, rue, awe, icy calm. (45) 
 

From a materialistic point of view, what would it mean to understand these phenomenological species 

in the same way that we understand the physics of light?   

 A first step to understanding any phenomenon is to localize and demarcate the object of study.   

These and other abstract species of experience such as the notion of “the square root of two” are 

contents of our minds, but where exactly do these species and, by extension, our minds reside?     While 

a modern answer almost certainly is “in our brains,” it is worth considering how recent and tenuous the 

evidence behind this notion is; that is, just how slippery questions of brain and mind are.  Rene 

Descartes, arguing for a dualistic division of body and mind, wrote "when I think about my mind—or, in 

other words, about myself insofar as I am just a thinking thing—I can’t distinguish any parts; I 

understand myself to be a single, unified thing. Although my whole mind seems united to my whole 

body, I know that cutting off a foot, arm, or other limb would not take anything away from my mind."  

Yet modern knowledge suggests that the equivalent of Descartes’ “cutting off a foot” reveals that our 

minds do in fact exist as a sum of physical parts.  The famous 19th century case of railroad worker 
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Phineas Gage, who was injured when an explosion drove an iron rod through his brain, causing a fairly 

specific lesion, is often cited as firm evidence for the functions of mind being resident to and localized 

within the brain. Psychologist Malcom Macmillan notes that most introductory neurobiology texts tell 

the story of how Gage went from being a model worker and citizen to being so disagreeable and 

undependable after the accident that he was “no longer Gage.”  However, Macmillan’s careful 

examination reveals the historical situation is more complicated than this textbook story.  First, little is 

known about Gage before his accident and we also have acounts from witnesses who described Gage 

later in his life as being a decent productive person.  So, was Gage’s personality, a product of his 

subjective mental life, actually changed by the injury to his brain?  Macmillan traces this uncertainty to a 

pair of contemporary interpreters: Dr. J.M. Harlow, the physician who initially treated Gage, and Dr. H.J. 

Bieglow, a prominent Harvard physician.  Harlow was an advocate of phrenology, the localization of 

character traits and mental functions under specific features of the skull.  After Bigelow, who opposed 

the notion of phrenology, published an article describing Gage as recovered and returned to his pre-

accident personality despite his injury, Harlow contributed to a contrary report to The American 

Phrenological Journal claiming that the iron rod had “passed through the organs of benevolence and 

veneration and left these organs without influence on his character” (Fowler 89).  Harlow’s creative and 

imaginative use of scientific-sounding terminology may have carried weight in the phrenology 

community but invoking fictional brain structures does little to close the phenomenological gap 

between brain and mind.  Yet if Gage’s case is not a clear demonstration of a close correspondence 

between brain and mind, then the mid-twentieth century work by neurosurgeon Roger Sperry does go 

some way towards closing that gap.  Sperry severed the corpora collosa (a dense band of white matter 

connecting the two cerebral hemispheres) of patients suffering from intractable epilepsy.  Aside from 

any impact of the surgeries on these patients’ chief complaint, Sperry was able to demonstrate that 

these patients now behaved as if they had, by some subtle but clear measures, two minds.  Objects 
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presented to the left visual field, which is processed by the right hemisphere of the brain, could not be 

reported verbally by the subjects, a task which mostly depends on the left hemisphere.  These subjects 

became known as split-brain patients and through them Sperry discovered that language and other 

experiences of mind depended specifically on one or the other or the cerebral hemispheres, clearly 

defined anatomical regions of the brain.  For this work, Sperry was awarded a Nobel Prize in 1981.   

 Yet even if we are on firm ground by invoking the brain as the organ that produces the mind’s 

experiences, in what way does it do so?   To sense the difficulty of this question, consider first the 

readily apparent relationship between structure and function of other organs such as the heart or the 

lungs.  Even a casual inspection of the heart, especially a living, beating one, reveals that this muscular 

organ contracts and expands, driving the flow of blood throughout the circulatory system, a round-trip 

first formally demonstrated in Shakespeare’s time by William Harvey, physician to King James I.   While 

the details of circulation were not worked out before Harvey, the nature of the heart as a pump was 

clear.  Structure implied function for the heart and it does so for the lungs.  Observing the expansion and 

contraction of the thorax of a mammal coupled with the movement of air in and out of the body easily 

brings to mind the operation of a blacksmith’s bellows.  This intuition underlies what physiologists 

describe as “negative pressure breathing” and the analogy was demonstrated explicitly by Robert Hooke 

in 1667 when he used a bellows to directly ventilate a dog’s lungs, bypassing the nose, mouth, and 

trachea yet keeping the animal alive via this mechanical substitute for the living act of breathing.  But 

when it comes to the brain, the wrinkled convolutions of the hemispheres of the approximately three 

pound human brain and its interior islands of lighter and darker gray tissue surrounding four ventricular 

cavities offer little clue as to how brain might give rise to mind.  We receive little help in this mystery 

from neurosurgeon Katrina Firlik, who in her 2006 memoir Another Day In The Frontal Lobe describes 

the consistency of the living brain as “like soft tofu” or, in the words of her colleagues, “like toothpaste” 

(14).  Even the immensely detailed and beautiful drawings of the cellular structures of the brain made by 
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artist and Nobel-prize winning anatomist Santiago Ramon y Cajal in the early twentieth century offer 

little immediate insight into the question of how the brain’s intricate arbors of dendrites and axons 

might produce the experiences of mind (De Carlos 10).   

 So if structure alone doesn’t hint at how brain creates mind, perhaps observing the brain in 

action will offer some clues.  The electrical nature of the nervous tissue which makes up the brain was 

first clearly demonstrated by Luigi Galvani, who published a description of his experiments in 1791 as De 

Viribus Electricitatis in Motu Musculari  Commentarius.  This discovery and the intriguing connection 

between electricity and animation, in the sense of what it means to “be alive,” was very much 

percolating through the culture in which Mary Shelly lived and wrote Frankenstein; Or, The Modern 

Prometheus in 1818 (Montillo 73).  The major details of Galvani’s “animal electricity” were worked out 

134 years later when Cambridge physiologists Alan Hodgkin and Andrew Huxley used the giant axon of a 

squid to make a “quantitative description of membrane current and its application to conduction and 

excitation in nerve” (Hodgkin 500).  While the electrical specifics of individual neurons gave insight into 

how single cells behave, this still did not offer any obvious clues to the brain serving as the basis of mind.  

Looking at the brain as an entire organ which consumes about a fifth of our daily caloric intake (making 

it the most metabolically expensive organ in the body), tracking energy consumption in discrete brain 

regions while subjects perform cognitive tasks reveals reproducible patterns.  Functional magnetic 

resonance imaging (fMRI) produces a BOLD (blood oxygen level dependent) signal which can serve as a 

proxy for the metabolic activity of “voxels,” i.e., small volumes of brain tissue.   

 Might asking different subjects to perform a complex mind-based task such as reading a 

particular story while in the fMRI scanner produce similar BOLD patterns?   Nicole Speer and colleagues 

did just that in a 2009 study and concluded, “different brain regions track different aspects of a story, 

such as a character’s physical location or current goals. Some of these regions mirror those involved 

when people perform, imagine, or observe similar real-world activities. These results support the view 
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that readers understand a story by simulating the events in the story world and updating their 

simulation when features of that world change” (989).  But even if we are able to observe the brain 

reproducibly “doing something” while the mind engages in an activity such as experiencing a story, that 

“something” still does not reveal a clear structure-function relationship between brain and mind.  

Perhaps broadening the field with which we view the activity of mind will be useful.    Departing from 

Speer and other researchers who use the high-tech tools of fMRI and sophisticated computational 

processing of the resulting signals, I propose to broaden the scope of inquiry beyond neurobiology to 

consider story through the ideas of evolutionary biology and ethology, the study of animal behavior.   

 To begin to do so, I will turn to Salman Rushdie’s Haroun And The Sea of Stories and two very 

useful questions raised by the character of Rushdie’s title, young Haroun Khalifa.  With an air of folktale, 

Rushdie begins thus: 

     There was once, in the country of Alifbay, a sad city, the saddest of cities, a city so 
ruinously sad that it had forgotten its name.  It stood by a mournful sea full of glumfish, 
which were so miserable to eat that they made people belch with melancholy even though 
the skies were blue.  And in the depths of the city, beyond an old zone of the ruined 
buildings that looked like broken hearts, there lived a happy young fellow by the name of 
Haroun, the only child of the storyteller Rashid Khalifa, whose cheerfulness was famous 
throughout that unhappy metropolis, and whose never-ending stream of tall, short and 
winding tales had earned him not one but two nicknames.  To his admirers he was Rashid 
the Ocean of Notions, as stuffed with cheery stories as the sea was full of glumfish; but to 
his jealous rivals he was the Shah of Blah.  To his wife, Soraya, Rashid was for many years as 
loving a husband as anyone could wish for, and during these years Haroun grew up in a 
home which, instead of misery and frowns, he had his father’s ready laughter and his 
mother’s sweet voice raised in song.  Then something went wrong.  The day Soraya stopped 
singing, in the middle of a line, as if someone had thrown a switch, Haroun guessed there 
was trouble brewing.  But he never suspected how much.  Rashid Khalifa was so busy 
making up and telling stories that he didn’t notice that Soraya no longer sang; which 
probably made things worse.  Rashid was a busy man, in constant demand, speeding around 
the city and the country telling stories.  Haroun went with his father whenever he could.  He 
thought of his father as a juggler, because his stories were really lots of different tales 
juggled together, and Rashid kept them going in a sort of dizzy whirl, and never made a 
mistake.  Where did all these stories come from?  “Everything comes from somewhere,” 
Haroun reasoned, “so these stories can’t simply come out of thin air…?”  But whenever he 
asked this most important of questions, the Shah of Blah would narrow his slightly bulging 
eyes, and pat his wobbly stomach, and stuck his thumb between his lips while he made 
ridiculous drinking noises, glug, glug, glug.  “No, come on, where do they come from 
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really?” he’d insist, and Rashid would wiggle his eyebrows mysteriously and make witchy 
fingers in the air.  “From the great Story Sea,” he’d reply.  Haroun found this statement 
intensely irritating.  “Where do you keep this water, then?  In hot-water bottles, I suppose.  
Well, I’ve never seen any.”  “Oh,” said the Shah of Blah, “that’s much Too Complicated To 
Explain.  So now kindly desist from this Iffing and Butting and be happy with the stories you 
enjoy.”  And that was the end of that.  Except that one day, Haroun asked one question too 
many, and then all hell broke loose. (5) 
 

On that sad day, Haroun’s mother ran off with Mr. Sengupta, the dour upstairs neighbor who 

disapproved of all this storytelling.  In his grief, Rashid turned to Haroun and cried, “What to do?  

Storytelling is the only work I know?”  Angry and perhaps frightened to see his father at a loss, Haroun 

shouted a second, fateful question: “what’s the use of stories that aren’t even true?”  At these words, 

Rashid broke into tears and his overflowing spring of stories dried up (7).  The balance of Haroun And 

The Sea of Stories is the journey that Haroun and Rashid make to set things right by finding and restoring 

the source of stories.    At the risk of having, like Haroun, a withering effect on the endless streams of 

stories that pervade our communications, our entertainments, and our minds, I would like to take 

Haroun’s questions seriously.  Where do all the stories come from and what is the use of stories that 

aren’t even true? 

 First, how typical is Rashid?  That is, exactly how universal is storytelling?  Anthropologist Donald 

E. Brown in his 1991 book Human Universals discusses the challenges and pitfalls around calling any 

human behavior “universal.”  Brown defines universals as “those features of culture, society, language, 

behavior, and mind that, so far as the record has been examined, are found among all peoples known to 

ethnography and history” (17).  The production and use of tools and an inverse relationship between a 

word’s length and its frequency of use are two examples Brown offers.  Some universals pertain to 

cultures but not all individuals:  dancing is found in all cultures, but not everyone everywhere dances.  

Other universals Brown terms “statistical universals,” meaning they occur at a much higher rate than 

expected by chance.  The use of a word such as “pupil” that suggests a “small person” to indicate the 

dark opening in the center of the human eye is a statistical universal, its prevalence perhaps due to the 
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small reflection of ourselves we see when looking in another’s eyes.  As true universals in the cultural 

realm, Brown includes myths and legends but in neither the category of language nor those of the social, 

behavioral, or mental domains does story explicitly appear in his catalog (23).  However, in discussing 

the uniformities of human behavior, he offers an explanation for the universal prevalence of myth as 

based in “three critical higher cortical functions:  conceptualization, abstract causal thinking, and 

antinomous thinking,” which on the basis of unspecified lesion studies he localizes in vague yet 

anatomically impressive language to “the supramarginal and angular gyri” of the brain.  “These cortical 

functions not only give us the capacity to mythologize but by virtue of a ‘cognitive imperative,’ humans 

are driven to organize unexplained external stimuli into some coherent cognitive matrix” (99).  That is, 

something about our brains is behind the universality of myths and legends.  Leaving aside easy 

invocations of specific brain structures to consider an essay published the same year as Brown’s book, 

we see in “Narrative Construction” Jerome Bruner proposed that in the domain of human interaction, 

i.e. the social realm, a particular way of thinking prevails, one distinct from what he called “logical-

scientific reality construction,” and that is the narrative mode of thought (34).  Over a decade later, 

Bruner extended his ideas on narrative to suggest that autobiographical narrative is the organizing 

principle on which we create a sense of our own lives.  “We seem to have no other way of describing 

lived time, save in the form of narrative” (695).  Ellen Spolsky saw an even broader scope for narrative 

than the social sphere and a sense of identify when she wrote “narratives are themselves the processes 

that human beings have evolved to understand, express and meet the need for revised and revisable 

behavior in an unstable world.  It is not, however, the truth or falsehood of stories, but their indirection 

that is crucial to their usefulness” (179).  Linguist and cognitive neuroscientist Mark Turner underscores 

this centrality of storytelling to cognition.   “Story is a basic principle of mind.  Most of our experience, 

our knowledge, and our thinking is organized as stories.  The mental scope of stories is magnified by 

projection—one story helps us make sense of another.  The projection of one story onto another is 
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parable, a basic cognitive principle that shows up everywhere, from simple actions like telling time to 

complex literary creations like Proust’s A la recherché du temps perdu” (134).   

 Yet not all scholarship in this area is so sanguine on the predominance of story.   Crispin Sartwell 

cautions against granting narrative too great a scope, insisting that much of human life, including things 

we deem most important, is not constructed as narrative at all.  Writing in Narrative Inquiry in 2006, 

Sartwell points out that his essay and many of the others in the same edition of the journal are not 

narrative and yet, perhaps at least to their authors, they contain meaning.  So too, he argues do 

common musical forms such as the blues, a genre in which few songs contain a recognizable narrative 

but instead convey an essential sense of an experience.  In fact, too much narrative structure, Sartwell 

claimed earlier, deprives experience of meaning, as when a predictable, formulaic story is imposed on 

experience, as often happens in common television tropes (159).  An over determination of narrative 

“leaves out the moment of silence, the moment of death, the moment of inarticulate orgasm.  This 

movement is present in all great spiritual traditions (with regard to which it is often called “mysticism”), 

as when the Tao Te Ching says that the Tao that can be spoken is not the real Tao, or when the Zen 

master, asked for the one word of power, replies by burping” (5).  So too does Galen Strawson, in his 

essay, Against Narrativity, push back against “jumping on the narrative bandwagon” that all human 

experience is narrative and that all experience should be narrative by citing, for example, Henry James’ 

sense of a piece of writing from early in his career as “the work of quite another person then myself, a 

rich relation, who suffers me still to claim a shy fourth cousinship” (435).  James, Strawson is arguing, 

felt like a different person than the one at the time he produced the work, so how could his life be one 

continuous narrative?      Acknowledging Strawson and Sartwell’s point that much significant mental 

activity can be characterized as non-narrative, what they both seem focused on is a definition of 

narrative that is based in language, which may be too narrow a definition of story.   

 Beyond a language-based definition, neuroscientist Vittorio Gallese, one of the discoverers of 
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mirror neurons, develops the idea that what we call “story” can extend to and overlap with our 

embodied states of feeling and sensation.  Gallese notes the similarity between the representational 

nature of narrative and the way our brains use representations (or, “re-presentations”) of sensory and 

motor modalities to process information and make decisions.  Based on the functions of mirror neurons 

(neurons that are active both when a subject performs an action and when she sees or hears another 

individual perform the same action), Gallese’s “Feeling of Body” model seeks to explain the experience 

of intersubjectivity in narrative, the sense of knowing something of what it’s like to go through the same 

events as characters in a story, by invoking an embodied cognition of intersubjectivity.  That is, we know 

how a character feels because as we read or listen to a story we have many of the same neural 

activation patterns as we would have if we actually did what that character is doing in the story (33).   

 Deepening the connection between our brains and our stories, neuroscientist Antonio Damasio 

also emphasizes somatosensory activity in a model of consciousness that places stories and narrative at 

the very root of what it means to have a sense of self as a self. 

Consciousness begins when brains acquire the power of telling a story without words, the 
story that there is life ticking away in an organism, and that the states of the living 
organism, within body bounds, are continuously being altered by encounters with objects 
or events in its environment, or, for that matter, by thoughts and by internal adjustments 
of the life process.  Consciousness emerges when this primordial story—the story of an 
object causally changing the state of the body—can be told using the universal nonverbal 
vocabulary of body signals.  (57) 
 

Damasio’s book, The Feeling of What Happens, builds a model of consciousness as embodied and based 

in sensation.  That is, in contrast to an explanation of consciousness that depends on a Cartesian 

homunculus1, Damasio’s model lays out well-studied neurological structures as sufficient to account for 

                                                             
1 A significant problem with classical Cartesian Dualism is known as Ryle’s Regress, which in essence states that 
positing a “viewer” inside the skull to be the observer of our brain’s activity simply pushes the question of brain 
and mind back one level.  How, then, does that the brain of that viewer support the mind that is doing the 
observing?  The formula is named for philosopher Gilbert Ryle who considered the problem in his 1949 book, The 
Concept of Mind.  However, other formulations of the idea certainly exist and the phrase “it’s turtles all the way 
down” as a way to explain how the earth is supported in the universe or whereon one may found one’s moral 
principles comes from an anecdote variously credited to Bertrand Russell and William James (Fantl). 
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the sense of an “I” that is at the center of bodily and intellectual experience.  Decades of work mapping 

brain pathways show how neural connections are not simple two-way streets of sensory inputs 

ascending to a central processor and motor commands descending to muscles and organs.   Instead we 

see a recursive interconnected system of loops in which incoming signals are processed and distributed 

widely by lower brain structures such as the thalamus and reticular formation of the brainstem to a 

broad network of sites in the cortex.  These cortical sites then pass signals back to the thalamus and 

brainstem in a sort of neurological reverberation, something neuroscientist Gerald Edelman called re-

entrant signaling (55).  Thus not only does an initial sensory stimulus make an impression on responsive 

nervous tissue but so too does the impression make an impression.  A human brain has a time-delayed 

sense that it had an experience, a sort of experiential reverberation, and this feeling becomes an input 

for further processing and experience, thereby generating a perception of a self perceiving itself.    This 

is a story in the sense that stories contain an agent who causes and experiences events.   

 In Stories, Meaning and Experience:  Narrativity and Enaction, Yanna Popova distinguishes 

between perceptual causation and narrative causation to argue that humans have an innate tendency to 

ascribe a causative intention when we observe a correlative series of actions.  Observing one object 

moving up to another and then the second object moving away triggers an effortless judgment that the 

first object caused the behavior of the second.   Popova contrasts this with narrative causation by the 

“crucial difference that in the former we have a story-like personal experience, which may remain 

private, while in narrative a teller relates some events and thereby they become shared” (73).  We 

ascribe intentionality to the teller of a story as well as to the agents in the story.  Damasio’s model 

seems situated somewhere between these two types of attribution.  We perceive that we have 

perceived but this also means there is an us that is making us aware, narrating in a way that a 

perception has occurred.  The essence of Damasio’s notion that storytelling lies at the root of 

consciousness is an awareness of self that arises out of and is aware of the story of perceiving our 
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feelings.  In Damasio we can perhaps hear an echo of Roland Barthes, who noted “narrative is 

international, transhistorical, transcultural:  it is simply there like life itself” (77).  So from a cross-cultural 

anthropological perspective, from neuroscientists, psychologists and cultural theorists, we have the idea 

that stories and narrative are fundamental to human minds and brains, and so are on firmer ground to 

consider storytelling a human universal.  Recalling anthropologist Brown’s words that such universals 

are found in all peoples across time and place, and considering the great variety of human behaviors 

over history and geography, the most fundamentally shared human quality of all is, of course, our 

biology.   
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2.  Story As Biology 

 If it is fair to consider story a biological phenomenon, in what ways might we do so, and what 

might come from such a consideration?  A theoretical framework that has proven useful in approaching 

many types of human and, primarily, non-human behaviors is a heuristic known as Tinbergen’s Four 

Questions. These ask about any behavior:  How does it arise in individuals? How did it evolve? How does 

it help survival? and How does it work?  This formula is credited to Dutch biologist Nikko Tinbergen, one 

of the founders, along with Konrad Lorentz, of ethology, the modern experimental study of animal 

behavior.  The pair received the Nobel Prize for Biology or Medicine in 1973 for their theoretical 

contributions and classic experiments.  Before applying these questions to story, it is revealing to reflect 

on the story of Tinbergen’s own work and the indirections of story that even this scientific tale 

exemplifies.  One key experiment presented in many introductory biology textbooks as an example of 

the sophistication of instinctual behaviors is the Goose-Hawk Experiment.  The story goes that Tinbergen 

and Lorentz explored inborn behaviors by exposing newly hatched chicks of various species to cardboard 

silhouettes passed overhead to simulate the presence of a potential predator.  Chicks exhibited little 

response to circles or squares passed overhead but immediately froze or signaled a warning when a 

cutout in the shape of a hawk passed overhead.  The cutout was cleverly designed to suggest the long 

tail of a hawk when passed over in one direction and to look like the long neck of a goose when passed 

over in the opposite.  Only when the cutout passed in the hawk-like direction did chicks show alarm and 

so birds must be genetically endowed with a sophisticated repertoire of innate behaviors, capable of 

discriminating subtle differences in presumed biological agents in their environment.   Or so the story 

goes.   

 A careful examination of the research literature from the 1940s through the 1960s coupled with 

a memoir written by a participant in the experiments reveals a more complicated history of this idea.  
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Lorentz and Tinbergen each initially communicated different results to colleagues in letters and 

conferences before their work was interrupted by World War II, which ended with Lorentz, an Austrian, 

in a Soviet prison camp.  Given strong interest from the biological community and the conflicting reports 

they had made, Lorentz and Tinbergen spent the post-war years re-establishing their research programs 

and attempting to replicate and clarify their result.  The clearest conclusion they were able to make was 

a 1961 report that birds do not discriminate between predator-like and other shapes but most 

reproducibly respond to novel stimuli in their environment.  Eventually, birds accommodate to even 

many provocative stimuli, as when birds perch on a scarecrow.   As is the case with many good stories, 

the initial version of Lorentz and Tinbergen’s study lived beyond its refutation and continues to circulate 

today:  it is the basis for the mostly ineffective raptor silhouettes placed on large panes of glass in 

buildings around the world to prevent birds from flying into the glass and suffering injury (Schleidt, 130).  

  The trajectory of this story through the scientific community itself illustrates Spolsky’s 

indirections of story, that the unexpected, the twist, is part of what makes story such a useful form.  

Here, perhaps, one meaning of the difference between the textbook story and the more careful 

historical record is that even in creating scientific meaning we tend to craft and shape our stories, 

making selections and modifications to emphasize a point.  Tinbergen and Lorentz’s work surely shows 

complex in-born behaviors in animals but not as neatly as the received story might indicate.   So caution 

is in order when attempting to study and explain any behavior, especially something as complex and 

abstract as human storytelling.  And yet, given the universality of story and the notion of non-verbal 

stories at the root of consciousness, there may be something to be gained by this way of “thinking like a 

biologist,” especially about the evolution of storytelling.   

 

Ontogeny:  How Does It Develop Over An Individual Lifespan? 

 To explore how this may be so, I will first consider story behavior through Tinbergen’s question 
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of how the behavior develops in an individual, that is, the ontogenetic pattern of storytelling.  Does 

storytelling behavior follow a predictable developmental course over a human lifetime? If so, what 

might this say about the behavior?  Tinbergen’s interest in ontogeny came from his idea that 

understanding a behavior’s appearance or disappearance during particular phases of a lifecycle may 

suggest the role that behavior plays for the organism.  In The Storytelling Animal, Jonathan Gottschall 

reflected on the spontaneous behavior of his young daughters, aged four and seven while he wrote the 

book.  “Children don’t need to be tutored in story.  We don’t need to bribe them to make stories like we 

bribe them to eat broccoli. For children, make-believe is as automatic and insuppressible as their 

dreams.  Children pretend even when they don’t have enough to eat, even when the live in squalor.  

Children pretended in Auschwitz” (23).  A more formal version of Gottschall’s observation is behind 

Ageliki Nicolopoulou’s study of over 600 stories produced by 30 children in a pre-school program.  

Proposing to track the developmental course of storytelling and to measure when children produce no, 

some, or more story meant Nicolopoulou had to have a way to objectively define verbal behavior that is 

story-like and that which is not.  Turning to decades of work by developmental psychologist Nancy Stein, 

Nicolopoulou considered Stein’s paradigm for a “good” or “prototypical” story as an episode that 

“centers on the portrayal of goal-directed activity by a central protagonist. The structure of a well-

formed episode includes such elements as an initiating event, a goal-directed effort by the major 

protagonist, obstacles faced, an outcome, and possibly an internal response and/or reaction and a well-

formed ending.”  Nicolopoulou noted that Stein herself was struck by verbal responses from second-

graders which didn’t meet these criteria and “yet the children considered these non-episodic sequences 

to be stories,” suggesting that Stein’s model imposes structure on children’s stories that children 

themselves do not emphasize (Nicolopoulou 301).   

 Nicolopoulou’s critique of Stein’s work highlights a central issue in the study of human and non-

human behavior:  ecological significance.    Removing a behavior from its natural context or imposing a 
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priori constraints on what a behavior should look like may interfere with a useful understanding of the 

behavior.  One revealing example of the impact of such a preconception comes from decades of 

ethological research aimed at answering psychologists David Premack and Guy Woodruff’s question, “do 

chimpanzees have an understanding of what other chimpanzees are thinking?”  Formally posed in 1978, 

this question was motivated by interest in whether humans are the only species with the cognitive 

faculty known as Theory of Mind or whether this ability had evolved before humans diverged from the 

ancestor we share with other great apes (Premack 515).  Many laboratory-based studies in which 

humans used pointing cues to give chimpanzees (Pan troglodytes) clues as to which of several 

containers contained a food item seemed to answer the question negatively.  While chimps could 

eventually learn what a pointing human’s actions meant, they did not seem to have a ready facility for 

intuitively understanding such behavior, and would first choose at chance levels between pointing 

humans who had a bucket over their head (thus occluding their meaningful vision and presumably their 

knowledge of the treat) and humans with unobstructed vision.  Daniel Povinelli interpreted such results 

from experiments in his laboratory to mean that chimps didn’t understand which human possessed 

meaningful information about the location of a treat (Troxler 4).  However, when Brian Hare and 

colleagues introduced the ecologically-relevant factors of social hierarchy and competitive food 

foraging, chimpanzees clearly exhibited sophisticated abilities to modulate their behavior based on 

information they had as to what their competitors knew.  That is, chimpanzees do know what other 

chimpanzees are thinking and so do possess Theory of Mind (Lyons 7); (Call 190).   

 In a similar vein, rather than impose a model or story grammar that excludes much of what 

young children produce when invited to share a story, Nicolopoulou looked for ecologically relevant 

changes in narrative elements and focused on characters in the stories children produced.  What she 

observed was a consistent progression with age of storyteller from characters as actors that simply 

performed actions to agents who acted out of an intention to do so, and then to persons who exhibited 
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awareness of their own inner states and those of others.  While character is only one aspect of story, 

this does seem to be the kind of approach that would allow serious consideration of how storytelling 

arises as children develop.   

 As for stories from beyond early childhood, psychologist Kate McLean compared spontaneous 

autobiographical stories among groups of adolescents, middle aged adults, and older adults.  By tracking 

specific narrative elements, McLean was able to show that stories of young adults statistically have 

more event sequences than those of older adults whereas older adults tended to have more statements 

of synthesis and evaluation of what events meant, confirming what is perhaps a commonsense notion 

that as we age, we tend to be more reflective on the sum of our experience (McLean 1699).   These and 

other  ontogenetic explorations of story are open to significant critiques such as mono-cultural subject 

populations, lack of longitudinal study design, and lack of intra-study consistency of narrative elements 

considered, and yet form a suggestive clue that natural storytelling may have a number of different 

modes and therefore perhaps a number of different functions during our lives.   

 I return here to Ellen Spolsky’s delightful essay, “Why and How to Take the Fruit and Leave the 

Chaff” in which she described narrative as “the processes that human beings have evolved to 

understand, express and meet the need for revised and revisable behavior in an unstable world.”  

Beyond that compact definition, Spolsky provides a useful notion on the changeable nature of narrative:  

“The indirections of narratives, I argue, are themselves not only not the problem, they are the solution, 

on the condition, of course, that we learn how to take the fruit and leave the chaff. They allow us to be 

flexible in the face of the new, and flexibility is by definition the most valuable survival mechanism. In 

other words, stories do “say what is meant” in the clearest and most direct way possible under the 

complex circumstances of human life” (196).  These “indirections” are a contrast to behaviors which are 

usefully automatic but inflexible, such as rapidly and reflexively running from a predator or salivating in 

response to food.  Instead, producing and interpreting stories is a slow, recursive process, allowing us to 
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interpret, re-interpret, to cognize and to re-cognize the nature of any situation in which we may find or 

imagine ourselves.  Spolsky again:  “The usefulness of narrative, then, is not in its production of any one 

moral or another; it’s in the constant possibility of drawing new inferences from the old texts. We can 

reject old stories as false, even if they once were true, and we learn that we can do it not so much from 

the morals of the stories themselves as from the way the stories are told and interpreted. It is their very 

indirection, their inventive, tropological, and previously unexperienced ways of presenting themselves 

that train us in flexible thinking” (197).  In terms of brains and minds, then, perhaps what an ontogenetic 

perspective on story shows us is that any model of the structure and function of brain and mind must 

include mechanisms to revisit, revise, recycle, reject, and retain previous interpretations of experience 

and projections of future hopes.   

 

Phylogeny:  How Did It Develop Over The History Of The Species? 

 Moving from the development of a behavior across the lifespan of individuals to its 

development over evolutionary time, Tinbergen’s question of phylogeny, we run into a difficult problem 

of studying human evolution generally: a lack of observational data during likely key steps in the 

historical process.   An account of the natural history of a behavior requires a sense of the conditions 

under which the behavior arose.  While physical and genetic anthropology show that for most of our 

species’ 200,000 year history we lived an existence similar to the few hunter-gatherer bands that remain 

today (Diamond 19), we can only infer what specific environmental drivers may have shaped the 

evolution of storytelling behavior.  One fascinating report that may offer some light (perhaps literally) is 

anthropologist Polly Wiessner’s 2014 study of the Ju/’hosani Bushmen of southern Africa, a people also 

known as the !Kung.  Wiessner documented 174 day and nighttime conversations among the Ju/’hosani 

and supplemented these with 68 translated texts for which she had information on the temporality of 

origin.  What she noticed was a clear and curious difference between conversation during the day and 
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communication at night.  “Day talk centers on economic matters and gossip to regulate social relations.  

Night activities steer away from tensions of the day to singing, dancing, religious ceremonies, and 

enthralling stories.  Such stories describe the workings of entire institutions in a small-scale society and 

play an important role in evoking higher orders of theory of mind via the imagination” (14027).   Aligning 

these observations with those made of other hunter-gatherer groups, Wiessner speculates how the 

utilization of fire, something our pre-human ancestors achieved between 400,000 and 200,000 years 

ago, shaped the evolutionary niche in which storytelling may have evolved.  Perhaps the limited artificial 

daylight of fire was not enough to support productive economic activities yet it extended the hours 

during which individuals could interact in close proximity, providing a unique social, spatial and temporal 

niche in which novel behaviors such as storytelling could evolve.    

 Two other prominent changes in our species are thought to have occurred during this same 

phase of human evolution:  changes in brain size and changes in social structures.  In the 1990s, 

anthropologist Robin Dunbar compared a range of primate species across the dimensions of social group 

size and volume of neocortex.  Dunbar found a strong positive correlation between these variables and 

used an estimate of human neocortex volume to predict that humans should have typical group size of 

around 150, larger than any other primates’ groups.  Comparing this to measurements of human social 

groups across time and place, Dunbar found good agreement with his prediction.  For example, Dunbar 

found that a basic functional unit of soldiers in Roman armies was about this size, and characterization 

of modern communication and business networks reveals similar groups (469).  Sociologist Bruno 

Goncalves extended this finding to patterns of interactions on the social media platform Twitter when 

he observed a median group size of approximately 150 active contacts per individual.   Goncalves’ 

analysis suggested a limitation of attentional capacity as responsible for this cap on group size even with 

a technology that potentially facilitates communicating with millions of people.    

 This linkage of  brain size and social group size in humans supports the hypothesis of Michael 
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Tomasello and Brain Hare that although other great ape species meet or exceed developmentally-

matched human children (around age 2.5) in physical reasoning skills such as object permanence, 

causality, and quantity, human children surpass non-human subjects in social learning, communicative 

gestures, and theory of mind (Herrmann 1360).  That is, what most sets humans’ cognitive abilities apart 

from those of other species then is our capacity for reasoning in the social domain, and here we may 

come back to stories around the fire.   

 In her model of the process of understanding narrative, cognitive scientist Yanna Popova 

describes narrative as “a form of intersubjective sense-making between two agents, a teller and a 

reader.  Making sense of narrative is an interactional process of co-constructing a story-world with a 

narrator.  The interactive experience that narrative affords and necessitates at the same time serves to 

highlight the active yet cooperative and communal nature of human sociality, expressed in the many 

forms that human beings interact in, including literary ones”  (127).   By this definition, it is tantalizing to 

consider our first human foremothers and forefathers gathered around fire at night, having the 

opportunity to evolve new behaviors that would bind them into more effective groups, groups which 

would be better during the day at competing for scarce resources on the African savannahs.  More food 

and other resources would translate into more offspring and the resulting shift in the genetics of whole 

human populations would fix in our genes the neurological bases for these behaviors as common human 

traits.  The evolving linguistic abilities of these early humans were put to practical economic and social 

uses during the day but, at night, the bonds of community were strengthened by the shared meaning-

making processes of telling stories to each other.  The success of this system selected for individuals 

with more capacity for the stories and the interactions that helped them become one of the only species 

to occupy every continent and niche on the planet, and the only one to begin to move beyond it, taking 

their stories with them.    

 Another aspect of phylogeny, asking when a behavior evolved, as well how it evolved may also 
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provide insights into the behavior.  Being able to place storytelling on a tree of phylogenetic 

relationships can allow us to infer when in evolutionary time storytelling arose.  German folklorists Jacob 

and Wilhelm Grimm envisioned a similar project as they collected folktales and variants across Europe in 

the 19th century.  While they noted similarities and patterns in these distributions, the underlying 

phylogenies of languages and cultures to which they had access was too underdeveloped for them to 

see more than suggestions of the patterns of descent in stories.  Armed with more complete 

understanding of linguistic relationships, Sara Graca da Silva and Jamshid Tehrani considered folktales in 

the Aarne Thompson Uther catalog of more than 2,000 distinct folktales from over 200 societies.  

Comparing these tales with well-established trees indicating the linguistic evolutionary relationships 

between languages, da Silva and Tehrani scored the folktales as being present or absent in the linguistic 

groups.  The resulting analysis showed that some of the stories had survived and descended from 

identifiable folktale ancestors dating back to the Bronze Age, as much as 5,000 years ago.   One of these 

is the story of “The Smith and The Devil,” in which a blacksmith is visited by the devil and trades his soul 

for a technological power.  The smith then uses this power to outsmart the devil and so works his way 

out of the bargain, besting the devil. This was one of the stories collected by the Grimm brothers in their 

Children’s And Household Tales, published in 1812 (da Silva 150645).   

 So we can use the idea of descent with modification from evolutionary biology to confirm our 

intuitions and enhance our understanding of verbal stories, but what about the nonverbal or pre-verbal 

story of self-awareness that is consciousness?  The classic test for self-awareness was developed in 1970 

by primatologist George Gallup.  Gallup and others had observed that chimpanzees reacted variously to 

their reflections in a mirror but so do many animals, including some fish and cat species that will attack 

the mirror image as if it is a conspecific competitor.  To discern whether chimpanzees recognized the 

image as an image of self, Gallup anesthetized the animals and placed an odorless paint mark on their 

eyebrows or ears before returning them to their cage and mirror.  As a control, some animals had a 
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colorless liquid placed on these locations.  Upon waking and encountering their mirror images, many of 

the marked chimpanzees in Gallup’s study touched their eyebrow or ear upon observing the mark on 

the eyebrow or ear of the image, indicting they did have a sense that the body they saw in the reflection 

was the same body that belonged to them.  They knew they were looking at themselves and so must 

have a sense of having a self, a me that can be seen in a mirror.  While the interpretation of these data 

was and remains criticized on the grounds that chimpanzees do understand how to use a mirror 

instrumentally to, for example, retrieve a treat from behind a barrier, subsequent refinements to the 

test have made more likely the conclusion that chimpanzees are self-aware.   However, not all 

chimpanzees do well at the mark recognition test and their ability to pass the test changes over the 

course of a lifetime, with very young and very old individuals performing less well than juvenile and 

young adult individuals (de Veer 229).   

 There is a similar developmental trajectory for humans, at least at the younger end of the 

spectrum:  most children are able to pass the test by 22 months of age.  Interestingly, a new report from 

Erin Hecht’s group at Georgia State shows that increased proficiency at the mirror recognition test in 

chimpanzees and humans is strongly correlated with specific changes and enhancements in a set of 

white matter tracts called the superior longitudinal fasciculus, a bundle of axons connecting regions of 

the frontal and parietal lobes of the cortex, suggesting that an increase in connectivity as opposed to 

numbers of neurons may be responsible for the development of the ability to sense self as a self (Hecht 

36).  Besides chimpanzees, our nearest great ape relatives are the bonobos, Pan paniscus, another 

species that consistently passes the self-recognition test.  Among the other great apes, orangutans show 

reliable self-recognition but gorillas do not do as well on the test, although some individuals have been 

scored as passing.  The phylogenetic significance of finding this ability among all five extant great ape 

species, including humans, is that the most parsimonious evolutionary explanation is that the last 

common ancestor shared by all five species before divergence about 12 million years ago had the 
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capacity for a sense of self and thus the potential for the kind of internal storytelling that Damasio 

places at the base of his model of consciousness.  Storytelling, then, is at least 12 million years old, an 

estimate that exceeds by a factor of 2400 the age of our oldest extant works of verbal stories such as the 

Epic of Gilgamesh.   

 With this kind of reasoning it is possible to conclude that storytelling and the  sense of self on 

which it is based may not only be very ancient but may have arisen multiple times through convergent 

evolution.  When one trait is shared by distantly-related species but not by other species with a more 

intermediate evolutionary relationship, the most straightforward explanation is that the trait arose 

more than once.  A classic case is the wing of the bird and the wing of the bat.  Many species closely 

related to birds, e.g., crocodiles, and many species closely related to bats, e.g., mice, do not have wings.  

Rather than positing that birds and bats had a very distant common ancestor that flew and that 

somehow all of the thousands of species that descended from this ancestor—except birds and bats— 

lost the capacity to develop wings, a much more probable explanation is that wings and flight developed 

more than once, and so both evolutionary pathways converged on the same trait independently.   

 In fact, a survey of other mammalian species shows that a few, namely dolphins and perhaps 

some elephants, do pass a version of Gallup’s self-recognition test.  One species that does not pass the 

test is the domestic dog, Canis familiaris, a result which may surprise dog owners.  However, Damasio’s 

model of consciousness is based on an embodied feeling of having a self, and this is not necessarily a 

vison-based phenomenon.  In fact, biologist Marc Bekoff performed a scent-based experiment in which 

he collected and transported “yellow snow” containing the urine of his dog, Jethro. Bekoff placed the 

scented snow at various positions along Jethro’s trail and observed a clear difference in Jethro’s 

behavior when encountering his own scent versus that of other dogs.  Jethro was primarily concerned 

with investigating and over-marking the scent of other dogs and would only briefly sniff his own scent 

before quickly moving on, providing strong evidence that dogs do have a sense of being a distinct 
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individual self (Bekoff 75).  So it may be that many other species have a sense self that is just as 

embodied as the human version but is based on other sensory modalities, allowing us to push back in 

evolutionary time and broaden our understanding of the form of embodied storytelling in which 

creatures wordlessly narrate the experience of being an agent who causes and experiences sequences of 

events.  The answer to the question of when storytelling evolved may therefore be related to the 

questions of how, why, and when our brains evolved conscious minds.   

 

Does It Enhance Survival? 

 Haroun’s question, “what good are all these stories if they aren’t even true?” leads to 

Tinbergen’s question of “how does a behavior promote survival?”  The thinker perhaps most associated 

with biological survival, Charles Darwin, worked to understand and explain the diversity and distribution 

of living things.  Through patient observation and consideration, Darwin realized that species gradually 

varied from place to place in ways that matched up with variations in their environments.  Furthermore, 

Darwin noticed that organisms resemble their parents but not entirely.  Darwin coupled these ideas with 

his reading of Thomas Malthus’ “Essay On The Principle of Population” and became convinced that the 

force driving the evolution of new species and changes within species was a competition for survival 

amidst limited resources.  An individual with a  slight variation that made it even a little better at the 

business of living would produce more offspring than others, thereby increasing the percentage of the 

population that was genetically like that individual (Mayr 29).   

 While that combination of simple ideas has proven powerful in explaining much of the living 

world, Darwin himself saw a problem with the idea in regard to moral emotions and, particularly, 

altruistic behavior.  How could a tendency towards putting the interests of one’s group ahead of selfish 

interest arise by natural selection?  Any individual who would, for example, raise the alarm when a 

predator approached the group would be more likely to receive unwelcome attention from the predator 
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and so that self-sacrificing tendency would be less likely to  be passed on to a next generation.  Darwin 

theorized that natural selection may work at the level of groups as well as individuals, but since the 

mechanistic details of genes and DNA were not to be worked out for many decades until after Darwin’s 

work, his idea remained a vague explanation.   

 In the 20th century, biologists working on the mathematics of altruism discovered they could 

explain group-directed behavior by invoking the idea of kin relationships.  William Hamilton derived a 

simple equation that predicted a direct relationship between how altruistic one individual would be 

towards others and the degree of genetic relationship between them.  British biologist John Haldane 

captured this equation with the quip, “I would gladly lay down my life for two brothers or eight cousins” 

(McElreath 82).  This kind of kin selection nicely explains the extreme forms of altruism displayed by 

insect species like ants that have entire castes of workers who are reproductively sterile and spend their 

lives in service of queen and colony.  Such a social structure could evolve, Hamilton calculated, if the 

workers had most of the same DNA as the queen and so it is the workers genes that are being selected 

as the queen passes on that common DNA, even if the individual workers are not represented directly by 

offspring in the next generation (Borrello 43).  This focus on the gene as the biological level at which 

natural selection works was emphasized and popularized by Richard Dawkins in his 1976 book, The 

Selfish Gene.  Yet part of the puzzle Darwin noticed remained.  Why would organisms evolve behavior 

that put group over self when the members of the group were not related in a significant way?  Without 

a solution to this question, it is difficult to consider altruism and moral impulses generally as deriving 

from human biology and we might expect these qualities to be present or absent as cultural products 

only, which would be a very reasonable but significantly different lens through which to view such 

behaviors.    

 Further experimental and mathematical consideration of natural selection working not only at 

the level of genes and individuals but also at the level of groups has recently led biologists Edward O. 
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Wilson (author of the then- controversial 1975 book Sociobiology) and David Sloane Wilson (no relation) 

to propose eusociality, an extreme form of socially-directed behavior, as a package of traits in itself.  The 

Wilsons’ model includes the idea that “spring-loaded pre-adaptations” would predispose unrelated 

individuals towards group behavior and that even if all members of a resulting group might not receive a 

selective advantage in terms of producing more offspring than its conspecifics, competition between 

groups would select for groups formed of individuals who have the capability for highly cohesive group 

behavior.  Since what the members of the group shared was a pre-disposition to work together, that 

trait, regardless of the overall shared genetic heritage of the individuals, would be favored by natural 

selection.   

 It is therefore interesting in terms of story that philosopher Kwame Anthony Appiah suggests his 

own answer to Haroun’s question about the value of storytelling:  “evaluating stories together is one of 

the central ways of learning to align our responses to the world”  (64).  Appiah’s choice of the first 

person plural possessive “our” clearly implies a group and the notion of a group aligning its response 

suggests the cognitive psychology concept of “joint action.”  The literature on joint action was recently 

reviewed by Natalie Sebanz and Guenther Knoblich of the Central European University.  They define 

joint action as occurring “when two or more people coordinate their actions in space and time to 

produce a joint outcome” and position its study as that of “the perceptual, cognitive, and motor 

processes that enable individuals to coordinate their actions with others” (61). In evolutionary terms, 

groups of early humans that were better able to engage in joint action would conceivably have been 

better at group functions such as foraging or hunting or protection, all essential to survival.  If group 

selection theory is correct, then individuals who are “pre-adapted” in ways that predisposed them to 

successfully engage in joint actions may have an advantage that would result over time in populations 

that have more and more individuals with those same pre-adaptations.  Might, as Appiah suggests, 

storytelling have been one such pre-adaptive behavior that primed individuals for joint action?   Might it 
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still function in this way today?  If we are to heed Newton’s caution against “not mingling conjectures 

with certainties” then perhaps some of the experimental paradigms developed by social psychologists 

and cognitive scientists to study joint action may be useful in answering these questions. 

 Piercarlo Valdesolo, a social psychologist at Claremont McKenna Graduate University, published 

a relevant paradigm in 2011.  In this report, “The rhythm of joint action: Synchrony promotes 

cooperative ability,” Valdesolo and colleagues positioned pairs of subjects in rocking chairs that either 

faced each other or faced away from each other.  Previous work had shown that subjects who face each 

other in rocking chairs tend to synchronize their rocking motions whereas subjects that face away tend 

to rock asynchronously.  After rocking, Valdesolo’s subjects performed a simple joint action task 

consisting of a wooden maze with a steel ball.  Subjects each held one end of the maze and together 

they tried to manipulate the ball through the maze as quickly as possible.  The results showed that pairs 

of subjects who had rocked synchronously tended to complete the maze faster than pairs who rocked 

asynchronously.  Valdesolo interpreted these data to suggest that the faster pair had been primed, or 

predisposed for joint action by rocking together.  In adapting this paradigm to test whether, as Appiah 

suggests, interpreting stories primes humans for joint action, the current study2 employed pairs of 

subjects who were shown a short video based on the Heider-Simmel prompt, a classic social psychology 

animation developed in 1944 by American psychologists Fritz Heider and Marianne Simmel as part of 

their study of the human tendency to attribute agency to moving objects.  In the video, three simple 

geometric shapes move around and within a partially open-sided larger rectangle, their movements 

intersecting in various ways.  While Heider and Simmel were interested in studying the kinds of 

automatic attributions of character qualities that subjects made to these simple shapes, they discovered 

something very curious.  When asked after viewing the video “what did you see?” only a few subjects 

simply reported their memory of the video in terms of the shapes and motions.  Instead,  the majority of 

                                                             
2 All work with human subjects was carried out under Duke IRB protocol E0068, campusirb@duke.edu 
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subjects did something quite remarkable: they reported their experience of the video in terms of a 

narrative, some going so far as to give detailed characterizations to the shapes such as the “angry 

father” or the “brother and sister;”  these characters were described as participants in a sequence of 

events occurring in a storyworld.3   

 Adapting Heider and Simmel’s video as a prompt for narrative behavior, in the current study 

pairs of subjects were shown the video at the same time on the same video display, shown a repeat, and 

then were asked to either answer independently by writing or jointly by discussing and then writing 

their answer to the question, “what did you see in the video?”  Subjects next performed three replicates 

of the Valdesolo four-handed maze task and their times to completion recorded.  To account for any 

differences in manual dexterity, before watching the video subjects first performed a simple test of 

upper extremity dexterity similar to that used to evaluate stroke patients who have lost mobility in their 

arms or hands.  In this test, subjects sat at a table and used their dominant hand to reach across their 

body, pick up a small object (a ¼-20 hex nut) from a pile, lift the object over a barrier (26 cm high) and 

place the object on the table on their dominant side, moving as many objects as possible in one minute.  

This test was carried out twice with the dominant hand and twice with the non-dominant hand.  Pairs of 

subjects performed the test at the same time and seated near but not facing each other.  To account for 

any effect on maze performance by how well the pairs knew each other before the experiment, subjects 

were each asked to rank their familiarity with each other on a Likert scale of 1 to 5, with 1 being “we’ve 

never met” to 5 being “we’re best friends.”  Data from a pilot study consisting of three pairs of subjects 

who interpreted the video independently and three who did so jointly are presented in Table 1 and 

Figure 1.   

                                                             
3 This video, and others much like it, have since become part of a diagnostic tool termed the Social Attribution 
Task, or SAT, used to evaluate the social cognitive abilities of, for example, individuals whose characteristics fall 
among the symptoms of the Autism spectrum, highlighting the role of stories in social functioning (Kiln).   
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The figure suggests the performance of the pairs who jointly interpreted the video is better (faster) than 

the performance of pairs who interpreted the video independently.  To determine whether this 

apparent difference is significant, a Mann-Whitney U Test was performed.  This calculation is designed 

to answer the question: are two sets of values likely to have come from the same sample (the null 

hypothesis) or are they likely to have come from different samples (the alternative hypothesis).  The test 

is designed for sets of values that do not come from samples with a normal distribution, appropriate 

here since the small number of values (9 in each set) precludes a reliable measure as to whether the 

values are normally distributed.  In effect, the Mann-Whitney test calculates a sum, U, indicating 

whether one set of numbers tends to rank above, among, or below the numbers in the other set.  To be 

95% confident that the values are from significantly different samples, a Mann-Whitney U value of less 

than 17 would be required; the value here is 14.  So, we can reject the null hypothesis with only a 5% 

chance that the difference between the groups is due to chance alone.  A measure of the effect size, or 

how much of the observed variation can be attributed to the difference between the groups, is given by 

the value η2, calculated by dividing the square of the Z-score, a measure of how far apart the groups’ 

means are, by the number of values, less one.  In this case, η2 = 0.29, indicating that about 30% of the 

variability between the two sets is due to the subjects’ participation in the different narrative 
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interpretation tasks, a reasonably large effect size.  To explore whether other, confounding factors such 

as the subjects’ manual dexterity or familiarity with each 

other (values shown in Table 2) may have 

played a role in the maze results, another nonparametric 

(i.e., not dependent on normally-distributed data) test, 

Spearman’s  , or rank-order correlation coefficient was 

used to determine if the dexterity data or the familiarity 

ratings correlate with the pairs’ maze timing (the null 

hypothesis in both cases).  For dexterity, (8) = -0.60 and the two-tailed value of p is 0.21; for familiarity, 

(8) = -0.64 and the two-tailed value of p is 0.17.  In neither of these cases does the correlation rise to a 

level commonly accepted as significant, so we can, in the convoluted language of statistics, confidently 

fail to reject the null hypothesis that pairs’ timing in the joint action task is not significantly associated 

with their manual dexterity measure or rankings of familiarity.  Put in a more direct fashion, manual 

dexterity or inter-subject familiarity doesn’t go very far to explain why the two groups of subjects did so 

differently on the joint action maze task, but whether or not the pairs engaged jointly or individually in 

narrative interpretation does go pretty far in accounting for the difference between the two groups.  

 One important caveat to these conclusions is that the sample size in this study is very small.  

Making a claim regarding human universals from twelve subjects is grossly premature.  Future work will 

require recruiting at least three times as many subjects per group (the Valdesolo study, e.g., had 36 

subjects) and accessing groups of subjects with varied cultural backgrounds and histories.   Assuming 

these conclusions hold when these issues are addressed, Appiah’s notion that interpreting stories aligns 

people’s responses to the world is supported.  In biological terms, story may be deeply embedded in 

human experience in part because it enabled the evolution of human cognitive and social traits that 

supported our ancestors’ survival as they formed and strengthened groups upon which they relied to 

Table 2:  Possible Confounds 

Pair Dex Avg Maze Avg HWK Avg 
1 28.88 72.7 2 
2 33.00 77.7 1.5 
3 37.25 101.0 4.5 
4 32.88 153.0 2 
5 23.38 174.3 1 
6 42.69 51.3 4.75 

    
Dex = dexterity measure  
HWK = self-report of How Well Known  
is other subject (Likert, 1 to 5, 5 most) 
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survive and thrive.  While we cannot return to the times and conditions of early human evolution, we 

can measure and see that today engagement in story makes us better at forming groups for specific 

actions.  So we could answer, at least in part, one of Haroun’s question:   that’s what all these stories are 

good for—even if they’re not true.  Stories help us productively align our joint responses to the 

challenges of our world.     

 

Mechanism:  How Does It Work? 

 In terms of Tinbergen’s question, “how does it work?” there are many dimensions of story about 

which one could ask such a question.  One way to proceed is to consider cognitive processes which have 

parallels in story and for which there are bodies of work in both cognitive neuroscience and in 

scholarship on story.  One such dimension is that of space.  Space as an area of intellectual inquiry is 

very old, dating back at least to Aristotle, who in his Physics distinguished space from place, and argued 

that “the existence of place is held to be obvious from the fact of mutual replacement. Where water 

now is, there in turn, when the water has gone out as from a vessel, air is present; and at another time 

another body occupies this same place.”  Yet Aristotle seems to have resisted the notion of space as a 

void, since the existence of “void” complicated his analysis of motion (Bradie).  In the modern era, in his 

Critique of Pure Reason, Immanuel Kant strove to identify the essence of thought, what he calls 

principles of a priori knowledge, and arrives at “two pure forms of sensuous intuition, namely, Space 

and Time.”    

 In contemporary scientific terms, the perceptual psychology and cognitive processing of space 

are very active areas of research.  Results of this work show that a number of sub processes can be 

identified in spatial cognition.  Aamong them are landmark and context recognition, heading 

determination, and distance estimation (Jeffrey 525).  Work with a range of model species reveals that 

these aspects of space are encoded in the brain in anatomically distinct ways.  For example, neurons in 
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the hippocampus,  aptly called place cells, are active when an animal is at a particular point in its 

environment; head-position cells help animals know which direction they are heading or preparing to 

travel based on the direction of their head relative to the rest of the body; grid cells are neurons that 

appear to encode a kind of portable coordinate reference system that may allow animals to perceive 

specific places in relationship to their own position  (Tommasi 566).  The discovery of this last cell type, 

by the husband-and-wife team of May-Brit Moser and Edvard Moser, is so significant for understanding 

spatial cognition that it was the basis of the 2014 Nobel Prize in Physiology or Medicine.  A mechanism 

for the measurement of distance across a space has been observed in insects, who appear to rely on 

motoric information to count their steps and to possess a cognitive process to convert that number into 

a percept of distance.  

 Functionally, spatial cognition has two overall modes, one using an egocentric reference frame 

to consider space relative to the self, and another, allocentric reference frame to consider the positions 

of objects relative to each other.  These frames give rise to two different cognitive strategies for 

navigating space:  the route strategy and the survey strategy.  A recent review of the literature on these 

strategies by Arne Ekstrom and colleagues suggests from behavioral and neurological data that humans 

use a combination of these strategies (Ekstrom 5) .  All these findings pertain mostly to cognition of the 

horizontal spatial plane.  Cognition of the vertical dimension of space is different in qualitative and 

species-specific ways, as reviewed by Kathryn Jeffrey.  First, vertical space is computationally more 

complex, as the number of spatial coordinates to consider increases with the cube of distance as 

opposed to the square of distance for horizontal-only cognition.  Also, vertical is different than the 

horizontal primarily because it is polarized into up and down by the force of gravity.  Down always 

points to the center of the Earth and up away from it, as distinct from left and right which can be 

oriented in infinitely many horizontal ways.  Finally, the inclusion of the gravitational force introduces 

energetic considerations into cognition of the vertical dimension.  Humans, while certainly capable of 
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cognition in the vertical direction (we’re quick to choose a shallow slope rather than a steep one to 

reach a summit, for example) are primarily suited to a horizontally planar environment, in contrast with 

aquatic and airborne species, which occupy environments that readily allow movement in the vertical as 

well as horizontal dimension; these animals preferentially utilize vertical cues for navigation (526).   

 All of these cognitive processes are vaguely understood in terms of what their neural 

components are and how they may fit together to produce spatial cognition.  But broadly speaking, a 

paradigm shift has occurred in cognitive neuroscience as to what cognition—thinking—actually is.  With 

the advent of electronic computing in the first half of the twentieth century, psychologists had a new 

model for investigating how brain creates mind.  Computers perform rule-based calculations on abstract 

symbols so perhaps that is how brains work too; the electrical nature of binary computation and neural 

activity made the parallel seem stronger.  This cognitivist paradigm, however, has not borne up well.  

Instead of finding brain systems that handle knowledge through abstract symbolic representations, 

neuroscientists are finding that thinking is based on the brain circuits that process sensations and direct 

body movements and actions.   This newer paradigm is known as embodied or grounded cognition 

(Barsalou 617).   

 In a 2013 review with the usefully ambiguous title “Embodied Cognition Is Not What You Think It 

Is,” Andrew Wilson and Sabrina Golonka examine the idea of embodied cognition and provide excellent 

examples of the concept, including the “outfielder problem.”  This asks what it would take to design a 

computer-controlled robotic system that could stand in center field, sense when a batter hits a fly ball, 

calculate the trajectory of that ball and move to the position required to make a catch.  The calculations 

are enormously complex and the small optical signature of the ball makes errors very likely.  Yet, 

catching a fly ball is something many Little Leaguers master long before they might be ready for 

differential equations.  While calculating the parabolic trajectory of the ball is possible, an outfielder 

who does so would most likely run in a straight line to the calculated position and wait to catch the ball.  
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However, fielders tend to run in an arc as they track the ball, making the computational solution 

unlikely.  Instead, analysis of outfielders’ movements shows that the cognition required to catch a fly 

ball involves the large skeletal muscles of the legs and torso as much as it does the nervous tissues in the 

skull.  In effect, a fielder moves her body so the ball appears to be moving in a straight line (the Linear 

Optical Track, or LOT solution) or so that the visual acceleration of the ball is cancelled out (the Optical 

Acceleration Cancellation, or OAC solution).   

 The idea behind embodied cognition is that cognition—thinking-- happens by using the brain’s 

sensory and motor systems used to sense and engage the environment, either by actually employing 

them as in the case of the outfielder, or by simulating their inputs and outputs, as we seem to when our 

mirror neurons fire upon seeing someone else perform an action.  This model holds great promise to fill 

the void left by the inadequacy of the cognitivist model.  A few more examples illustrate that the range 

of mental activity encompassed by embodied cognition goes beyond thinking for moving the body and 

includes thinking about abstractions.  When subjects hold warm objects they rate fictional people as 

more likeable, based on a written profile, than when they hold cold objects; liking is embodied as 

warmth (Williams).  Holding a heavy object instead of a light object correlates with how important or 

insignificant people judge a hypothetical issue or proposal to be; significance is embodied as weight 

(Jostman).   Subjects who are asked to think and speak about the future tend to lean their bodies 

forward while those asked to think and speak about the past tend to lean backward (Miles).  These and 

many other results strengthen the idea that cognition is not an abstract, computer-like  symbolic 

process but is instead based on the modes of sensation and action, that is to say that  cognition, broadly 

considered, is grounded in the body.  Therefore the cognitive processes required to think about spatial 

relationships and to physically navigate through the spatial environment are likely to have significant 

overlap.   

 Shifting from cognition to a consideration of space in stories and literature, here too we find a 
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rich body of scholarship.    Early in the 20th century, Mikhail Bakhtin developed the idea of the 

chronotope, a fusion of time and space in which he saw “time thicken and take on flesh, becoming 

artistically visible; likewise, space becomes charged and responsive to the movements of time, plot and 

history” (Bemong 13).  Also conceiving space as experienced place, Yi Fu Tuan, in Space and Place:  The 

Perspective of Experience, wrote of a visit by Niels Bohr and Werner Heisenberg to Kronberg Castle in 

Denmark. These stars of 20th century physics reflected that “as scientists we believe a castle consists 

only of stones, and admire the way the architect put them together.  None of this should be changed by 

the fact that Hamlet lived here, and yet it is changed completely” (4).   Likewise, in The Poetics of Space, 

Gaston Bachelard advanced the notion of topoanalysis as an “auxiliary of psychoanalysis which would be 

the systematic psychological study of the sites of our intimate lives.  In the theater of the past that is 

constituted by memory, the stage setting maintains the characters in their dominant roles.  In its 

countless alveoli space contains compressed time.  This is what space is for” (8).   

 In the last decades, much has been written about the spatial turn in the humanities, a term 

covering a wide range of projects that seek to connect texts in various forms with the places of their 

production, implication, or reception.  A small sample of these includes Shakespeare scholarship that 

takes up the meaning of the location of the Globe Theater (Dustagheer 575 ) or what Othello’s move 

from Venice to Cyprus might signify (Garber 589); Franco Moretti’s Atlas Of The European Novel, which 

uses maps that show where Jane Austen’s heroines begin and end; as well as interactive web-based 

projects that integrate Geographical Information Systems data into digital humanities projects that 

hyperlink narratives to archives of relevant spatial information (Bodenhamer).    In narrative studies, 

Irene de Jong has called for a reexamination of space as an independent concept.  Going back to classical 

texts, she notes that the focalization of space in the Iliad is more detached from experience (e.g., “there 

is a place”) than in the Odyssey, which presents from the perspective of characters in the space, thereby 

contributing to a narrative built around the experience of a traveler (27).  Marie-Laure Ryan considers 
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multiple interacting levels of narrative space including narrative frames, or shifting fields of vision 

described in a narrative; the larger setting of “socio-historico-geographical environment;” story space, 

which adds to narrative frames locations mentioned but not experienced in a text; and story world, a 

contiguous mental space that connects frames through the knowledge and imagination of the recipient 

of a text (62).   

 To highlight overlaps between literary studies and cognitive research, I note  that the concepts 

of allocentric and egocentric reference frames, originally posited by Piaget in his studies of ontogeny of 

spatial perception and still used in perceptual research, are strikingly similar to the narrative concepts of 

maps and tours, the two categories of subjectively experienced space reported by readers in Marie-

Laure Ryan’s survey of sixty subjects well-acquainted with Gabriel Garcia Marquez’s Chronicle of a Death 

Foretold (135).   Also, Ryan distinguishes horizontal partitions that organize narrative space into 

thematically different places and vertical partitions that organize narrative space into ontological layers.   

Drawing examples from contemporary literature, David B.’s graphic novel, Epileptic, uses horizontal 

space to show the French countryside as problematized in particular ways for its characters struggling 

with a family member’s epilepsy, but the challenges are thematically different for those characters in 

the urban setting of Paris.   An example of ontological difference in a vertical dimension is Colson 

Whitehead’s The Intuitionist in which Lila Mae Watson, the first black female elevator inspector, works 

toward the “second elevation” which would create new ways of being for people of color in a white-

dominated society.   

 This separation of horizontal and vertical narrative space is very much like the finding from 

cognitive neuroscience that horizontal space is processed metrically but vertical space is likely evaluated 

in terms of perceived energy expenditure.  Indeed, some empirical work is already exploring these 

overlaps.  Tad Brunye and Holly Taylor at Tufts University published a study titled “Moving through 

imagined space: Mentally simulating locomotion during spatial description reading” in 2009.  By 
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exposing subjects to movement-related stimuli, these researchers detected differences in reading speed 

and recall for texts that reflected the text’s type of spatial content.  An intriguing example of embodied 

spatial cognition in story is a study from Raymond Gibbs who asked subjects to listen to a story about a 

relationship in which they are the protagonist.  The story either concludes that the “relationship was 

moving in a good direction” or that the “relationship was building a good foundation.”  Immediately 

after hearing the story, the subjects were blindfolded and asked to walk across a field towards a target 

40 feet away.  Those who heard the story ending that contained a spatial metaphor tended to walk 

longer and farther than those who heard the story ending with the building metaphor.  Gibbs’ study 

supports a connection between space and story but how tightly connected are spatial cognition and 

space in story?  Put in Tinbergen’s terms, to what extent does story “work” as a behavior by employing 

the same mental machinery that we use to navigate our environmental spaces?   

 To investigate this connection, a new experimental paradigm developed for this study combines 

the Heider-Simmel video prompt as a stimulus of narrative behavior with manipulation of subjects’ 

visual percept of space.  The premise of the design is that if producing and interpreting stories depends 

upon the cognitive pathways and processes of spatial cognition, then disrupting the percept of space 

should impact the production of story.  On the other hand, if spatial cognition is not closely involved 

with story, then disrupting space should have little impact on story.  This paradigm makes no 

assumptions about the neural substrates of spatial cognition and simply treats both space and story as 

“black boxes” into which we need have no insight to be able to test for connections and dependencies. 

Perturbing spatial cognition is relatively easy because the images all sighted people effortlessly generate 

and depend on are highly processed by our brains.   

 To see that this is so, consider the difference between the optics and the experience of looking 

in a mirror.  Imagine instead of standing in front of your own image in the mirror that a simple convex 

converging lens, analogous to the cornea and lens of the eye, is placed in front of a mirror frame which 
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has been covered by your life-sized picture.  A piece of film placed behind the lens at the lens’s focal 

distance would capture an image in which the lower part of your picture appears at the top of film and 

the upper part of your image appears at the bottom of the film.  Likewise the film image would show 

your left side on the right side of the film and right side on the left.  Both the up-and-down as well as the 

left-to-right axes are reversed on the film.  Yet when you remove the picture, lens, and film to look in 

the mirror at your own reflection you can readily notice that the left-to-right aspect of your image is 

reversed but the up-and-down aspect is not (Gregory 37).  If perception and physics were aligned we 

would expect that mirrors would make our image “look upside down” as well as reverse our perception 

of left and right, but this is not the case.   

 American psychologist George Stratton first demonstrated the highly perceptual nature of visual 

space in 1897 when he was a doctoral student with William Wundt in Leipzig, Germany.  Experimenting 

on himself, Stratton wore a pair of specially-designed glasses that used prisms to invert the image his 

eyes received.  While initially disoriented, nauseous, and struggling to successfully manipulate simple 

objects in his environment, after a few days with these glasses Stratton adapted and was able to move 

throughout his daily experiences more or less normally.  On the ninth day of the study, Stratton 

removed the glasses and again experienced disorientation but this quickly subsided and his normal 

sensation and perception returned (Wade 9).  So there is nothing inherently “normal” about perceiving 

objects farther away from the ground as “up” and those closer as “down.”  Our brains are able to 

construct a behaviorally useful percept either way, and a significant take-away from Stratton’s 

demonstration is that our brains are continually constructing a perception out of the incoming stimuli 

from our senses.   The kind of disruption Stratton put himself through, an up-down inversion without 

left-right inversion is the most severe of all the combinations of manipulations about the axes (Gregory 

vii).   

 The paradigm to be used in this project will use this same kind of manipulation but since the use 
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of prisms may introduce unintended visual artifacts such as blurriness that control subjects would not 

experience, all controls and spatial manipulations will be carried out through a head-mounted display 

(HMD) similar to that used in virtual reality gaming systems.  This display consists of the camera and 

display components of an automobile back-up view system mounted to a safety helmet that can be 

comfortably and safely worn by subjects.  The peripheral aspects of vision are occluded by a dark cloth 

so the entire visual input a subject receives is provided by the video monitor.  A setting on the monitor 

allows the manipulation of the vertical axis such that subjects can view the input either as they would 

normally see (upright) or with up and down exchanged (inverted).   

 To quantitate baseline spatial ability and the degree of spatial disruption a subject experiences, 

a mental rotation test (MRT) will be performed (Peters).  Briefly, a panel of images showing a complex 

figure in an initial spatial orientation followed by three different figures, one of which corresponds to 

the initial figure rotated spatially, is presented to a subject and the subject is asked to identify the figure 

which correctly represents a rotation of the initial figure.  A series of 12 such panels will be presented 

and the percentage correct as well as the time to completion will be recorded.  With this initial baseline 

of spatial perception, subjects will then be assisted in donning the HMD system.  Importantly, subjects’ 

hands will be positioned such that they are visible to the subjects through the HMD to maximize the 

potential disruption of spatial perception, since a fascinating line of research on the role of space in the 

bodily sense of “self” as “here” vs. “there,” suggests that an integration of tactile information from the 

hands and information from the visual system is highly significant for spatial perception (Salomon).   

 Subjects randomly assigned to the “upright” condition will undergo the MRT again to control for 

any spatial disturbance caused by simply wearing the HMD.  Subjects randomly assigned to the 

“inverted” condition will have the display set to invert the up-down axis and will then repeat the MRT to 

measure the degree of disruption to their perception of visual space.  Both groups of subjects will then 

be told they will be shown a brief video and will be asked to report what they have seen.  A Heider-
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Simmel video prompt will be played twice in succession on a computer monitor and the subjects’ 

response as to what they saw will be recorded via a digital audio recorder, to be later transcribed.  

Responses will be scored for the degree to which they are more or less “story-like” and these scores will 

compared across the “upright” and “inverted” groups to determine if perturbing spatial cognition has a 

measurable effect on story production.  In summary, the hypothesis tested by this paradigm is that story 

as a cognitive process depends on mental spatial processing, a form of embodied cognition.  The 

prediction of this hypothesis is that if spatial cognition is perturbed then story production should also be 

disrupted.  

 Of course, analysis of this comparison depends entirely on the methods used to score how 

“story-like” a subject’s response is and this is not a straightforward matter but requires more careful 

thought about what exactly is story?  What does it mean to have “more story” or “less story” or for a 

text to be more or less “story-like?”  For example, two subjects’ responses to the question posed after 

the Heider-Simmel video, “what did you see?”  in the joint action study described earlier in this project 

are provided here: 

 

Subject 1 

I saw a box with a circular ball with two triangles interacting.  The ball wanted to escape the box and 
interact with the triangles but the triangles kept moving away.  Eventually the ball was trapped in the 
box with a single triangle but the triangle was able to escape, leaving the circular ball alone in the box, 
eventually causing the sides to break apart. 
 
 
Subject 2 

The circle was home and wanted to play with the triangles outside.  He got into an altercation with the 
smaller triangle.  The large triangle tried to distract him while the small triangle hid.  What follows is that 
both triangles run together from the circle and eventually leave the area altogether.  The circle gets mad 
that they rejected him because he’s different (i.e., they’re all triangles and he’s a circle) and ends up 
making a mess at/destroying his home.   
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Both subjects provide a sequence of events but Subject 1 provides a more spare answer that is 

descriptive of objects and actions while Subject 2 includes more language of intention and emotion 

(“rejected him” and “gets mad”).   Also, Subject 2’s report is richer in the use of adjectives and 

descriptive nouns (“altercation” vs. “interacting”).  On a first inspection, it is tempting to score Subject 

2’s response as more story-like than Subject 1’s.  Yet considering Subject 2’s response independent of 

Subject 1’s response may not have resulted in a high score for being “story-like.” The point being that 

from these examples, even recognizing story appears to be an interpretive act, one requiring judgment, 

discrimination, and participation on the part of the experimenter, something which is sometimes 

dismissively termed in the so-called harder science such as physics and chemistry “subjectivity.”  Yet, is 

it possible to be completely “objective,” that is, solely concerned with properties that are present in 

stories as objects of study and not influenced by properties and factors present in the experimenter 

evaluating the stories?  To consider these questions in the context of story, I will explore ideas from a 

range of thinkers related to the question, “what is story?” 

 

Critical Help:  Defining Story To Measure Story 

 Going back to some of the earliest recorded thinking on story, Plato has Socrates argue for 

excluding poetry, the creation of all forms of narrative and story, from the Kallipolis, or ideal city in part 

because the best way to be in the world is to have contact with the real forms of things, not their 

imitations, and poetry is a kind of imitation.  Yet Plato is presenting Socrates’ argument as an imitation 

of a dialogue in which characters enter and leave the conversation for various reasons, so it’s hard not 

to conceive of the frame of this discussion as a story itself.  Therefore one way to read Socrates’ claim 

for the good city as a place in which “the first task is to supervise the storytellers” is an implicit reflection 

of the centrality of the imitative aspect narrative to human society.  In his Poetics, Aristotle reverses the 

explicit Socratic principle to say that a primary difference between humans and other animals is that 
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humans are the most imitative of all creatures and learn best by imitation, so imitations are in this sense 

better than ideal forms of things.4     Aristotle emphasizes the role of plot (itself a spatial term, as in the 

spatial depiction of a mathematical function or the spatial extension of a space for growing food) in 

narrative and specifies a plot should have a coherent structure: a beginning, a middle, and an end.  

Aristotle describes the beginning of a plot as “that which does not itself follow necessarily from 

something else but after which a further event or process naturally occurs.”  The middle is that “which 

both follows a preceding event and has further consequences,” and the end is “that which itself 

naturally occurs, whether necessarily or usually, after a preceding event, but need not be followed by 

anything else” (VII).  Angela Curran’s exposition of this passage notes a metaphysical inconsistency in 

descriptions of events that have no causes and of events that cause no other events, so Aristotle must 

not use these terms in reference to the totality of events a character might experience but rather to a 

selection from this totality to construct a proper plot (97).   A proper plot then is one which makes its 

selections in such a way as to have an emotional effect on recipients of, to use a modern term, the text 

containing the plot.  Tragedy, for example, should provoke pity and fear and so provide a purgation of 

these emotions in recipients.   

 These elements of imitation, structure, and response can be seen in varying proportions and 

degrees in thinkers going forward to our time.  Giovanni Boccaccio’s Life of Dante provides an 

anthropological explanation for the origins of poetry in which early peoples wished for a special 

language to describe and discuss events they perceived as transcending natural experience.  Just like 

theology, then, poetry joins multiple levels of meaning, the common and the lofty, through the special 

language of metaphor, itself a kind of imitation by reference to elements of one domain to talk about 

those in another.   Unlike theology, Boccaccio says, poetry speaks of things which are false, but this 

                                                             
4 This is strikingly prescient of a surprising recent result from ethology comparing developmentally-matched humans and 
chimpanzees in which chimps actually outperform children in recognizing the real purpose of a task instead of simply and 

carefully imitating a demonstration of the task, which is the tendency of human children (Horner). 
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falsity is actually a way of speaking that forces a recipient to work to ascertain meaning, and a truth 

acquired by such toil is sweeter than one that is easily achieved.  This theme continues in Boccaccio’s 

Genealogy of the Gentile Gods in which poets are likened to judges in that judges do not commit murder 

in levying a sentence of death upon a deserving criminal and so poets are not liars if they construct 

fictions to tell larger truths.  Readers are understood to play a role in this process as Boccaccio denies 

that poets can seduce readers into sin unless the minds of the readers are corrupt to begin with.  And 

yet poetry does have a power itself to move readers as shown in Boccaccio’s labelling his Decameron as 

a Galeotto, a facilitator of the illicit love between Lancelot and Guinevere.   

 Nestled among the stories of the Decameron, Boccaccio tells what he calls an “incomplete 

story,” and herein lies a way to compare and contrast ideas from many theorists regarding narrative.  

What might a shorter story have less of, a longer one more of, and an incomplete one lack?  In looking 

at three stories from Decameron (day 1, story 9; day 8, story 7; and the “incomplete” or “gosling” story) 

and applying thoughts from a variety of theorists, I hope to consolidate a few ideas about what a story is 

and how narrative works.   

 Story 9 from day 1, consisting of 398 words in the 1903 English translation of Decameron by J.M. 

Rigg, stands out for its brevity against a collection of stories with a maximum of 9584 words (story 8.7), a 

median of 2217, a mean of 2658, and a standard deviation of 1742 words; it is therefore 1/24th the 

length of the longest story.  In the tale, an unnamed woman is beset by bandits while traveling through 

Cyprus.  Wishing justice from the king of the country, she is told the king is so ineffectual he won’t be of 

any help.  She goes before the unnamed king but instead of seeking enforcement of law she asks the 

king’s advice on how to be a more patient person, since he is renowned for bearing being called a 

weakling and many other insults without responding in anger.  Stung by this question, the king summons 

his courage and strength, and not only provides justice for the woman but also transforms himself into 

an active and effective ruler.     
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 Story 7 from day 8 is another standout, being 1011 words, or 12% longer than the second-

longest story.  This story names and develops its characters and events with significantly more detail.  

Elena (perhaps a variant of Helen, a classical motivator of passion) is a beautiful woman who has a lover 

and who catches the eye of Rinieri, an accomplished scholar and therefore an emblem of reason.  

Wishing to assuage her lover’s jealousy, she feigns interest in Rinieri, luring him to the courtyard of her 

home, where she keeps him locked outside on a freezing night while she and her lover watch through a 

window.  Barely surviving, Rinieri waits for revenge, and gets his chance when the lover leaves Elena.  

Suggesting his great learning includes spells to bring back a lost love, Rinieri convinces Elena to follow his 

directions and climb to the top of a tower in the country and disrobe to face the moon.  Locking her in 

the tower, Rinieri is nearby while Elena suffers through the blazing heat of the next day’s sun.  His 

revenge satisfied by Elena’s shame and physical injuries, Rinieri allows a servant to rescue her mistress.  

The storytelling brigata then discusses and is divided on what is appropriate revenge.   It’s also 

interesting to consider, given the way the characters are elaborated, that what the brigata may be 

discussing, through the story, is the appropriate roles of passion and reason in our lives, a conversation 

we continue to have today in language such as how much we should “trust our gut” vs. “doing the 

math.”   

 The first lens I’ll apply to these stories is from Erich Auerbach’s essay The Scar of Odysseus, 

which compares the Odyssey to the Genesis story of Abraham and Isaac in terms of structure, style, and 

effect.  Auerbach describes the focalization of Homer’s epic as a continual present, even as diachronic 

events are included in the narrative.  The story of the scar Odysseus received as a youth while hunting a 

boar interrupts the narration of his recognition scene but merely serves to explain the scar and why 

Euryclea, a servant of Odysseus’s youth, would know him by it.  There is little, Auerbach claims, in the 

wealth of specific details throughout the epic that shows characters changing and developing through 

experience (37).  I believe Auerbach overstates this a bit because while we do first learn that Odysseus’ 
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lineage marks him as a trickster, a person of metis, as a youth he unwisely rushes into the boar’s nest 

and is injured.  Placed alongside the recognition scene in which Odysseus is supremely cautious and slow 

in revealing his identity upon his return to Ithaka, we might infer that even a born trickster can learn to 

manage his passions and improve his skills in navigating complex situations.  Be that as it may, 

Auerbach’s larger point is that Homer’s epic is full of explicit and externalized detail.  We are shown a 

great deal of information and given explanations even of where the gods have been and where they are 

going.  In contrast, the story of Abraham and Isaac provides almost no detail, no explanation, no back 

stories. God comes to Abraham; but from where?  Where is Abraham, who is with him and what are 

they doing?  Because we don’t get particulars the story forces us to literally incorporate-- that is, to flesh 

out (language reminiscent of embodied cognition), the story using what we know of the larger arc of 

God, man, and Abraham and his descendants.   Auerbach describes this structure as “fraught with 

background” and as seeking to “overwhelm our reality” through a “tyranny” of simultaneous layers of a 

spare story in a context of God’s grand scheme of dealing with humans.  But if we as readers are 

“fleshing out” the story via embodied cognition, are we not participating fully in this tyranny and our 

own experience of being overwhelmed?  

  Applied to Boccaccio’s Decameron stories 1.9 and 8.7 this idea is revealing.  Story 1.9 is very 

spare in detail; we don’t know the names of the King of Cyprus or the lady who effects change in him.  

Story 8.7 is replete with information as to the color of Elena’s dress, the subjects Rinieri studied in Paris, 

and the setting of the tower near the Arno River in which Elena suffered at Rinieri’s hand.  Like the 

richer Odyssey story Auerbach describes as historical and the sparer Abraham story is labeled legendary, 

so too we could see story 1.9 as a legend in this sense, a story that directly and powerfully illustrates, 

among other possibilities, a theme that a short, well-made remark can be more effective than a long 

entreaty.  In this way, the story functions as a speech act, calling into being the very thing it describes.  

In contrast, the complex, historical story 8.7 may be seen to have a theme of revenge on someone who 
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overstepped the bounds of social position but by having more detail to imagine and engage, the story 

invites us to perform some of the same detailed moral calculus the brigata does yet we too may end up 

seeing ambiguity in the appropriateness of Rinieri’s revenge.  So both the shortest and the longest 

stories have exerted a tyranny over us, forcing a kind of willing experience of the very sorts of ideas the 

stories seem to be about.   

 Another theorist to consider alongside these stories is Tzvetan Todorov, who wrote about 

Decameron stories in The Structural Analysis of Narrative.  While also conceiving of narrative as an 

essential human activity, Todorov wrote of narrative figures that are projections of, or elaborations of 

rhetorical figures.  For example, syllepsis, or the rhetorical interplay between two meanings of the same 

word (e.g., he caught the train and caught a cold) can be seen in the plot structure of a Decameron story 

in which a woman and her lover, a priest, meet in her child’s room to engage in adultery but deceive the 

woman’s husband, who unexpectedly came home, by claiming they are actually in the room tending to 

the sick child (44).  The conflated meanings of the scene drive the meanings of deception and inversions 

of the role of a religious leader as an immoral actor.  A significant aspect of these narrative structures for 

Todorov is their interplay in transitions from states of equilibrium to disequilibrium, and then either to a 

reestablishment of initial state or transition to a new equilibrium.  “The minimal complete plot consists 

in the passage from one equilibrium to another.  An ‘ideal’ narrative begins with a stable situation which 

is disturbed by some power or force.  The second equilibrium is similar to the first, but the two are never 

identical” (63).  By this measure, Boccaccio’s incomplete story in the preface to Decameron’s day four is 

more than complete.  The story begins with one equilibrium in which Filippo Balducci is established and 

content in life but suffers disruption through the death of his wife.  In response, Filippo disengages from 

society and lives an ascetic existence with his young son, insulating himself and his son from the troubles 

of this world and living a life devoted to God and prayer, a second equilibrium.  After many years, this 

stability too is disrupted as the son, accompanying Filippo on a resupply trip to Florence, sees women 



   

 47 
  
   

for the first time.  Filippo tries to tame his son’s ardor for the women by calling them “goslings,” but 

bestowing this name (an Adam-like gesture of control) on the women, categorizing them as something 

other than what they are, has little effect on the son.  In a simple Aristotelian sense we may have a 

beginning and a middle but not an end in that we do not know from the narration what happens to the 

retreat from the world Filippo tried to construct and yet there can be little doubt that the story is at a 

new point of disruption because the son is powerfully aware of himself as not just a spiritual being but 

also as a creature of the flesh.  Boccaccio tells this story in answer to critics who claim he “loves ladies 

too much” and that his stories are vulgar and inappropriately of this fleshly physical world.  For the 

answer to contain the idea that we and our stories are irrevocably embodied is intriguing in an age in 

which all cognition is coming to be seen as grounded in our bodies, a view I suspect bears significantly 

on narrative. 

 This embodiment is reminiscent of the exploration of monastic meditation texts and practices 

Mary Carruthers conducts in The Craft of Thought.   Her consideration of the ductus or way taken 

through a work of art emphasizes the active nature of navigating through a text.  Carruthers writes that 

people weren’t thought of so much as “having” ideas but more of “making” them through the mental 

mill and hoist, a metaphor for the machina memoralis or machinery of making memories and 

knowledge.  Devices such as visual marginal puns played active roles as “pretzels and biscuits” (123) 

which readers would digest and assimilate into their beings as they attempted to grasp the qualities of 

God or, by extension, any concept.  These thought devices, ornaments, and tropes were meant to 

impede the easy flow of thought and thereby engage mind and memory.  The more participatory and 

difficult a passage was, the more potential it had to serve as digestible nutrition for the mind, or as a 

construction one could hear, smell, taste, touch, and above all see and thereby comprehend.  The 

emerging understanding of cognition as grounded in the sensorimotor modalities makes these keen 

observations more than metaphorical and tending toward insightful descriptions of actual brain 



   

 48 
  
   

processes.  Applying these ideas to Boccaccio’s stories, might story 1.9 be a tool for embodied thought 

that helps us “feel in our bones” and so comprehend that well-crafted language can have a social power 

that mere volume of words cannot match?  Might story 8.7 be a way for us to have a “gut feeling” that 

facilitates an understanding of how privileging reason over emotion can be just as inappropriate as 

allowing passion to manipulate reason?   

 Whatever the exact mechanism of the response a reader has to a text, the process of working 

through or working out meaning in a text was a central concern for 20th century theorists such as Hans 

Robert Jauss and Wolfgang Iser, who offered similar images for this process.  Jauss built on a description 

of a text as a musical score that becomes realized in the process of reading or re-reading, and that 

realization amounts to a bringing together of the horizon of the text and the interpreter’s own horizon.  

Taking a horizon to be the edge of what can be seen and what cannot, this image is both clarifying and 

mystifying, and thus an example of what is brought into being by the description (66).  Iser wrote: “the 

literary text activates our own faculties, enabling us to recreate the world it presents.  The product of 

this creative activity is what we might call the virtual dimension of the text, which endows it with its 

reality.  This virtual dimension is not the text itself, nor is it the imagination of the reader.  It is the 

coming together of text and imagination” (293).   Iser claims the elements of this convergence “can 

never be precisely pinpointed, but must always remain virtual, as it is not to be identified either with the 

reality of the text or with the individual disposition of the reader” (297).   

 Yet Iser went on to say the process of convergence is “steered by two main structural 

components within the text:  first, a repertoire of familiar literary patterns and recurrent literary 

themes, together with allusions to familiar social and historical contexts; second, techniques or 

strategies used to set the familiar against the unfamiliar” (298).  Reminiscent of Iser’s first type of 

component is what Cesare Segre identified as the “load-bearing elements of narration,” or “stereotypes 

which we employ when we perceive, interpret, and speak of day to day events” (122).   Iser’s second 
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type of component and its interaction with the first is nicely illustrated in Stanley Fish’s essay 

Interpreting the Variorum, as Fish describes a volume of Milton scholarship which both resolves a 

number of interpretive questions in Milton’s poetry and identifies several which have received multiple 

credible interpretations.  Fish suggests that these “apparently insoluble problems” are significant 

precisely because they are places in a text that slow us down, give us pause, and make us work through 

seeming contradictions and in doing so allow readers to have an experience; as Fish says, these 

problematic text components “signify” (470).  Here is a notion very similar to Carruthers’ elaboration of 

medieval meditative texts which slowed readers down, tripped them up, and thereby gave them the 

chance to create knowledge of the transcendent or, as Boccaccio called them, the “higher things” of 

which poetry can speak.  So identification of text elements out of which meaning flows is possible but 

Fish cautions that “analyses generated by the assumption that meaning is embedded in the artifact will 

always point in as many directions as there are interpreters; that is, not only will it prove something, it 

will prove anything” (467).  Yet while many other meanings could be found by another reading or 

another reader of stories 1.9 and 8.7, it seems likely that some readings could not be enabled by these 

texts.  For example, these texts do not seem to support a reading that language is incapable of playing a 

role in human transformation, a kind of negative definition suggested by Umberto Eco’s essay Intentio 

Lectoris:  The State of The Art:  “a theory of interpretation must also assume that it is possible to reach 

an agreement, if not about the meanings that a text encourages, at least about those that a text 

discourages” (160).   

 

A Working Definition of Story 

 One recent attempt to collect and distill many of the ideas about narrative and story generated 

by the thinkers discussed here and by many others is David Herman’s framework The Basic Elements of 

Narrative.  While Herman denies there is a “pure essence” or single defining quality of narrative, he 
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identifies four elements that together allow a text to be interpreted as a narrative.  For a consideration 

of what it may mean to identify a prototypical narrative, Herman turns to work by George Lakoff in 

cognitive linguistics and Eleanor Rosch’s psychological and anthropological work on how humans 

construct categories.  Membership of a text in the category narrative and the degree to which each 

element is represented in such a text is a matter which Herman sees as a kind of “centrality gradience,” 

much like the cognitive process we use to include a penguin in the category birds despite this member’s 

lack of the property of flight, something we notice for a member such as a robin that can be seen as 

more central to, or prototypical, of the category.   This emphasis on the means of categorization seems 

to have two ends, one being a distinction from binary, either-or categorizations, and the other being a 

connection of narrative with cognitive mechanisms, a link Herman is keen to make throughout his work.  

His elements of narrative are situatedness, event sequencing, worldmaking/worldbreaking, and what’s-

it-like (15).  I’ll return to the three Decameron stories to explore each of these elements. 

 The incomplete story of the goslings is clearly and formally situated, as are all of the Decameron 

stories, by the framing elements Boccaccio constructed.  This situation refers to a grounds or occasion 

for narration, a reason for telling a story.  Highlighting the occasion for narration emphasizes a kind of 

discourse process in which a story is told and received.  Many theorists have considered such processes, 

one being Edward Said who, in his introduction to Auerbach’s Mimesis describes reading as a 

“sympathetic dialogue of two spirits across ages and cultures who are able to communicate with each 

other as friendly, respectful spirits trying to understand each other” (xiv).  Exactly who Said’s spirits are 

and what their relationship is colors and contextualizes the occasion for the discourse.   The stated 

reason for the gosling story is a reply to critics who Boccaccio says are attacking his work even before it 

is finished.  One modern way to read this situation is that since the work is not yet completed, and so 

presumably not released for public consumption, these critics are internal to Boccaccio’s author.  

Viewing the gosling story as part of an internal dialogue opens certain meanings; reading it as part of an 
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external dialogue opens others.  I mean to make no argument for one view or the other, merely to 

observe that each view impacts the reception of the story and therefore the view, the manner of 

situatedness, is an element in the narrative experience.  The many-layered situatedness of all 

Decameron stories further emphasizes this element.  The fourth day’s stories are decreed by Filostrato 

to be about loves that have come to an unhappy end.  Being situated as an author’s interjection 

positioned before the brigata begins telling stories on this theme can color the gosling story as well.  

Since the story doesn’t present a formal ending, the context of stories of unhappy love encourages the 

notion that whatever Fillipo’s son decides to do now that he know of the existence of “goslings,” it 

won’t go smoothly.  If the story were situated in a day in which stories of loves that end happily were 

being told, we might have a different narrative experience.   

 Herman’s second element, event sequencing, has a structuralist ring to it, reminiscent of 

Valdimir Propp’s sequence of narratemes, or stably identifiable elements across a body of folktales, but 

with this element Herman draws attention to the ways narrative cues readers to infer the consequences 

that might or might not follow from characters’ actions and the tensions that are implied.  Also, the 

particularity of the events themselves helps distinguish narrative from explanations, which tend toward 

generalization.  In Boccaccio’s story of Elena and Rinieri, one way to read the role of event sequencing is 

to consider the significance of Elena’s remark upon noticing Rinieri’s interest in her: “I’ve not come here 

in vain because if I’m not mistaken, I’ve got this bird by the beak.”  The reader here has a cue to wonder 

what advantage Elena will attempt to make out of her observation.  Likewise, as Rinieri suffers a freezing 

night in Elena’s courtyard, the possibilities of subsequent events loom on the horizon of the text.  How 

will the night play out for Rinieri?  Will this event come back to affect Elena in the future?  Even with an 

essentially direct time sequence like that of story 8.7, our mental capacity to order, re-order, and 

imagine outcomes of possible sequences, something cognitive neuroscientists call “mental time travel” 

(Cheng), enables readers’ engagement with narrative.  In a story with diachronic organization such as 
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the Odyssey¸ in which an implied or specified narrator takes a reader back and forth through a sequence 

of events, this capacity may be even more fully engaged.     

 The element of worldmaking/worldbreaking is meant to describe the process by which a reader 

relocates to and creates the world of the story, akin to what is described in psycholinguistic terms as a 

deictic shift.  Perhaps the simplest  formulation enabling such a shift is the fairy tale beginning, “once 

upon a time,”  an element which encourages a reader to make a cognitive shift from his here and now to 

the there and then of the narrative.  While many other theorists have considered this aspect of narrative 

(the term comes from the title of philosopher Nelson Goodman’s 1978 book, Ways of Worldmaking) 

Herman again has a cognitive/narrative intersection in mind when he writes that “by starting with 

worldmaking/world disruption as a basic cognitive and communicative function served by storytelling, 

and then working backward to the formal structures that support this root function of narrative, it is 

easier to motivate fine-grained analyses of both the temporal and the spatial dimensions of 

storyworlds” (Herman 112).  In other words, by acknowledging parallels between the ways we organize 

our mental worlds in terms of time and space and the ways these elements function in stories, we may 

open ways to understand how narratives communicate the properties of a storyworld and help us 

experience that world.   

 One example from Decameron 8.7 that comes to mind is the spatial distribution that occurs near 

the end of the story in which Elena is trapped on top of the tower and Rinieri is on the plane below, free 

to come and go from the scene.  Cognitively, the processing of horizontal space is different from that of 

vertical space; the former is processed metrically, in terms of distance, while the latter is processed in 

terms of energy and effort (Jeffrey 526).  In the storyworld of 8.7, Elena horizontally confines Rinieri in 

her courtyard one freezing night and Rinieri confines Elena to the top of the tower on the day of his 

revenge.  The notion of a boundary preventing horizontal motion is present in both scenes but Elena is 

trapped vertically as well as horizontally.  All of these details may serve as cues for a reader to build out 
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the world of the story, and the different embodied cognitive processes for horizontal and vertical spatial 

cognition may enrich the effect on a reader experiencing that world: Elena, confined in two dimensions 

is in worse straits than was Rinieri.    

 The final element, what’s it like, is akin to what philosophers of mind call qualia, or the feeling of 

what it is to go through an experience.  Herman calls this the “pressure of events on consciousness” and 

suggests that narrative has more of this element than do the chronicle, report, or description.  Examples 

from Boccaccio’s stories might include the descriptions in story 8.7 in which we’re told of the physical 

effects of Rinieri’s night in the cold or Elena’s day exposed to the burning sun.  Likewise, in the gosling 

story, the linking of the disruption of equilibrium with the experience of desire Fillipo’s son has when he 

sees women to whom he is attracted seems constructed to encourage in a reader a sense of the 

relevant qualia.  In a less direct but perhaps more powerful way, story 1.9 comes to mind in that we are 

given the cues for a ductus through the transition undergone by the king of Cyprus in response to the 

inquiry by the lady.  We can infer what the king’s reasoning likely was but since the calculation isn’t 

spelled out for us, we have to travel the path ourselves.  In this way we have an opportunity to 

experience what it’s like to feel the linguistic force of the unstated argument the woman presents to the 

king, both as the king may have felt it but also as the pleasure of the woman at having made a masterful 

rhetorical move.  

 So we don’t have to search very hard for components of Boccaccio’s stories that seem to 

exemplify what Herman calls out as essential to narrative, but does this mean this model is made of the 

necessary and sufficient elements?  In terms of the inaugural question, do these elements help us 

answer “what is a story?”  In asking a similar question about the elements of aesthetic effect in poetry, 

Stanley Fish establishes the thesis that “the form of the reader’s experience, formal units, and the 

structure of intention are one, that they come into view simultaneously, and that therefore questions of 

priority and independence do not arise…. The distinctive features that make articulation and reception 
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possible are the products of a system of differences that must be imposed before it can be recognized; 

the patterns the ear hears (like the patterns the eye sees) are the patterns its perceptual habits make 

available” (480).  Fish concludes that what makes communication and interpretation possible is 

membership in an interpretive community; there must be some sort of agreement on the frame of 

interpretation for Said’s “sympathetic dialogue” to occur.  And yet Fish claims that “the ability to 

interpret is not acquired; it is constitutive of being human” (484).  If Fish is right and the underlying 

interpretive capacities that are engaged by narrative transcend culture, they must somehow be part of a 

universally human interpretive community, and in a materialistic view this means these abilities are 

rooted in human biology.   

 Finally, then, perhaps one way to apply all these notions to the output from subjects enrolled in 

the study exploring the connection of spatial cognition and story production is to also enlist a panel of 

raters, an interpretive community who, with a brief familiarization with a few key narrative features 

such as those of Herman’s model, would be asked to evaluate all of the subjects’ statements.  

Operationally, this might be done by giving the raters, in a blinded fashion, pairs of statements, one 

from an “upright” trial and one from an “inverted” trial and asking the raters to make a determination of 

which is more “like a story,” an experimental structure known in psychometric cognitive science as a 

forced-choice design.   If there is no significant difference between the statements resulting from the 

two types of trials, overall the raters should do no better than chance at assigning the labels “story” and 

“not story” (i.e., correct half the time, given there are two options).   If, however, raters perform 

significantly better than chance at this assignment, the data could be interpreted as supporting the 

hypothesis that spatial cognition and story production share some of the same cognitive capacities.  A 

statistical determination of effect size would then provide a measure of the extent to which the human 

impulse to engage in story is based on the embodied cognition of spatial perception, adding a partial 

answer to questions of mechanism, or “how does the behavior of storytelling work?”   
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3.  Applications 

Invisible Cities, by Italo Calvino 

 If spatial cognition is a significant process of mind by which our stories operate then we would 

expect to see evidence of space not only in spontaneous natural language stories (like those subjects 

produce in response to a video) but also as centrally important in the most literary forms of stories.  In 

this last section, I will use close readings to examine the uses of space and connections to spatial 

cognition in two such works, Italo Calvino’s Invisible Cities, published in 1975, and Siri Hustvedt’s Blazing 

World, published in 2014.   One significant caveat here is 

the Calvino text will be considered in English translation 

by William Weaver, and as such an additional layer of 

cognition is interposed in this exploration.  While the role 

of spatial cognition in language translation would likely 

prove a rich topic, the translated text will stand here for 

the Italian original. 

 One of the first features to strike a reader of  

Invisible Cities is the book’s structure, a word which in its 

Proto-Indo-European root stere- carries a spatial meaning 

of spreading, extending, or arranging parts above, below, 

beside, in front, or behind each other.   The text that 

forms this structure explores ideas of parts and wholes, presences and absences, through dialogues 

between Marco Polo and Kublai Khan.  Near the middle of the book “Marco Polo describes a bridge, 

stone by stone.  ‘But which is the stone that supports the bridge?’ Kublai Khan asks.  ‘The bridge is not 

supported by one stone or another,’ Marco answers, ‘but by the line of the arch that they form.’  Kublai 

Khan remains silent, reflecting.  Then he adds:  ‘Why do you speak to me of the stones?  It is only the 
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arch that matters to me.’  Polo answers:  ‘Without stones there is no arch’” (82).    

  Invisible Cities’ arch is made of nine chapters, and the stones in each chapter consist of 

descriptions of cities bordered by initial and final italicized passages of dialogue between Marco Polo 

and Kublai Khan. In all there are 55 cities and 18 sections of dialogue across the span of the book.  The 

inner seven chapters contain five city descriptions but the first and ninth chapters each describe ten.  

Every city description is numbered, titled, and named, 

and all these elements form patterns (Figure 1).  The 

numbers of the chapters increase directly from one to 

nine, but the numbers of the cities follow different 

rules.  The inner seven chapters number their cities 

from five down to one, creating an opposition to the 

movement of the section numbers from one up 

to nine.  The outer two chapters use numbers in 

a non-ordinal but imperfectly symmetrical way 

in terms of the values and frequency of those 

values used. Lower numbers predominate in 

chapter one (1, 2, 1, 3, 2, 1, 4, 3, 2, 1) and higher 

numbers in chapter nine (5, 4, 3, 2, 1, 4, 3, 5, 4, 5) (figure 2).   The sums of the two sets of numbers are 

20 for chapter 1 and 36 for chapter 9, but these values are both ten times the mean of their set, and line 

graphs of these numbers vs. their position in the chapter nearly form patterns 180 degrees out of phase 

(figure 3) .  Here Calvino creates with numbers something he also creates with words: symmetry with 

difference, a doubling of very similar but different ideas and places.  In the description of the city 

Eusapia (good wisdom?) “the inhabitants have constructed an identical copy of their city, underground.  

All corpses, dried in such a way that the skeleton remains sheathed in yellow skin, are carried down 
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there, to continue their former activities.”  But these versions of Eusapia are not perfect copies:  “every 

time they go below they find something changed in the lower Eusapia; the dead make innovations in 

their city, and the living, to keep up with them, also want to do everything the hooded brothers tell 

them about the novelties of the dead.  They say that in the twin cities there is no longer any way of 

knowing who is alive and who is dead” (110).   

  In another structural feature, the titles (not the names) of the city descriptions also form a 

decremented pattern similar to the city numbers of the inner seven chapters, a pattern that opposes the 

incremental one of the section numbers.  The last description in a section introduces a new title, for 

example “Thin Cities” at the end of section one.  In the second section, this title becomes the second-

last, and then works its way up through subsequent chapters until it reaches the first position in section 

five and then is not seen again.  Laura Marello suggests these numerical and textual patterns form a 

progression from past to future with a cyclic, rolling motif she saw as springing from Calvino’s 

consideration of astronomer Edwin Hubble’s expanding and contracting model of the universe.   While 

this notion of an ending returning to a beginning through a series of cyclical processes does map nicely 

on to the structure of Invisible Cities, it of course is not the only meaning that could apply.   

 The opening dialogue of section eight explores the search for meaning in structure through the 

game of chess.  Kublai Khan, we’re told, was a great chess player, so as Marco Polo returned from his 

missions, he would describe the cities he’d seen by placing items from his travels on the tiles of the floor 

before the Khan, who would infer from the objects and their relative placements the essence of what 

Polo had seen.  Kublai greeted Marco from one journey by directing him to sit across a chess board and 

by “arranging on the board looming rooks and sulky knights, assembling swarms of pawns, drawing 

straight or oblique avenues like a queen’s progress, Marco recreated the perspectives and the spaces of 

black and white cities on moonlit nights.”  Khan considered the “invisible order that sustains cities, on 

the rules that decreed how they rise, take shape and prosper.  At times he thought he was on the verge 
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of discovering a coherent, harmonious system underlying the infinite deformities and discords” of the 

particulars of cities but instead thinks “it would suffice to play a game according to the rules, and to 

consider each successive state of the board as one of the countless forms that the system of forms 

assembles and destroys” (110).  So instead of sending Marco on further missions, Kublai plays chess with 

him but the meaning of even this abstract, highly rule-bound system eluded him.  “Each game ends in a 

gain or a loss:  but of what?  What were the true stakes?  At checkmate, beneath the foot of the king, a 

black or white square remains.”  Here perhaps the meaning resides:  “it was reduced to a square of 

planed wood:  nothingness” (111).  Yet within that square of wood, at the end of chapter eight, Marco 

shows an even finer-grained structure in the rings and pores of the wood, showing what could be read 

into these micro structures until “the quantity of things that could be read in a little piece of smooth and 

empty wood overwhelmed Kublai; Polo was already talking about ebony forests, about rafts laden with 

logs that came down the rivers, of docks, of women at the windows…”  (132)   

 So even the strong and overt patterns of Invisible Cities, Calvino seems to say, can have an 

infinity of meanings, akin to Stanley Fish’s observation regarding structural elements in texts that 

“analyses generated by the assumption that meaning is embedded in the artifact will always point in as 

many directions as there are interpreters; that is, not only will it prove something, it will prove anything” 

(467).  Calvino alludes to this interpretive role of the recipient of a text:  “I speak and speak,” Marco 

says, “but the listener retains only the words he is expecting.  The description of the world to which you 

lend a benevolent ear is one thing; the description that will go the rounds of the groups of stevedores 

and gondoliers on the street outside my house the day of my return is another; and yet another, that 

which I might dictate late in life, if I were taken prisoner by Genoese pirates and put in irons in the same 

cell with a writer of adventure stories.  It is not the voice that commands the story:  it is the ear”  (135).     

 This last hypothetical, of dictating his story in jail aligns with what we know of the historical 

Marco Polo, a Venetian captured during a conflict with Genoa and who dictated a memoir and trade 
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manual to a fellow prisoner, a writer of romances called Rustichello of Pisa.  The resulting manuscript, 

Book of the Marvels of the World, published around 1300 and now known as The Travels of Marco Polo, 

does not exist as a single authoritative version; some versions exceed others in length by 50% 

(Bergreen).  Even if we had a definitive version of the book, scholars continue to debate how much of 

what Rustichello wrote from Polo’s narration actually occurred.  For example, the absence of any 

mentions  of The Great Wall of China, foot binding, or the drinking of tea have been taken as evidence 

against Polo’s actual presence in Far East Asia, and historian Frances Wood claims Polo went no farther 

east than his family’s trading operations in Constantinople.  This argument from absences has provoked 

a long debate and it echoes lines Calvino gives Polo as Kublai Khan pushes him on the veracity of his 

descriptions:  “I do not know when you have had time to visit all the countries you describe to me.  It 

seems to me you have never moved from this garden,”  to which Polo replies:  “Everything I see and do 

assumes a meaning in a mental space, where the same calm reigns as here, the same penumbra, the 

same silence streaked by the rustling of the leaves.    At the moment when I concentrate and reflect, I 

find myself again, always, in this garden, at this hour of the evening, in your august presence, though I 

continue, without a moment’s pause, moving up a river green with crocodiles or counting the barrels of 

salted fish being lowered into the hold”  (103).  A calm (an absence of agitation) a penumbra (an 

absence of light) and a silence are the attributes of Polo’s “mental space.”  It is in these absences that 

meaning is created, in a framing story which carries questions of historical authenticity.     

 So perhaps the biggest structural aspect of Invisible Cities lies in what is not present, a kind of 

negative space.  The cities are themselves complete in a way, like independent prose poems, but they 

exist as spatial descriptions without transition from one city to the next and without clear connection to 

the titles that introduce them.  Here, then is a curious inversion of a more typical use of descriptions of 

space, one highlighted by Irene de Jong and David Herman, both of whom take Hemingway’s short story 

Hills Like White Elephants as exemplar to show how space in narrative often means the description of 
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place employed during pauses to evoke a setting for the actions and interactions of characters.  Perhaps 

the biggest absence in Invisible Cities then, a text concerned with absences, is that of a prominent plot 

structure.  While the names of Calvino’s characters may allow a reader to place these dialogues and 

descriptions within a semi-historical story, neither character is narrated as doing much of anything in 

Invisible Cities.  Marco Polo is said to leave Kublai Khan’s presence on ambassadorial missions and to 

return but none of this travel is elaborated in the text and even the actuality of Polo’s journeying is 

questioned in the dialogues.   The two characters are described as playing chess but the outcomes and 

sequences of external or internal events of those games are absent.  All is states and impressions 

interspersed with descriptions of places.   

 The states and impressions of Kublai Khan take on a particular relevance due to the book’s 

focalization implied between narrator and narratee.  In the opening dialogue, Calvino describes Kublai as 

bestowing great attention on Marco’s stories even though he doesn’t necessarily believe all Polo tells 

him and then has the narrator say:  

In the lives of emperors there is a moment which follows pride in the boundless extension 
of the territories we have conquered and the melancholy and relief of knowing we shall 
soon give up any thought of knowing and understanding them.  There is a sense of 
emptiness that comes over us at evening, with the odor of the elephants after the rain 
and the sandalwood ashes growing cold in the braziers, a dizziness that makes rivers and 
mountains tremble on the fallow curves of the planispheres where they are portrayed.  It 
is the desperate moment when we discover that this empire, which had seemed to us the 
sum of all wonders, is an endless, formless ruin that corruption’s gangrene has spread too 
far to be healed by our scepter.  Only in Marco Polo’s accounts was Kublai Khan able to 
discern, through the walls and towers destined to crumble, the tracery of a pattern so 
subtle it could escape the termites’ gnawing (italics added).  (5) 

 
The first-person “we” indicates that the narrator is, like Khan, an emperor, and since this voice is 

describing what it is like to be an emperor, we can infer that the implied narratee is not an emperor.  

Kublai Khan is therefore a particular example of a broader phenomenon in which, despite his wealth and 

empire and military and political successes, he is compelled to listen to Marco Polo’s stories to make 

some sense of his life’s experience.  We as readers are party to a narration of an emperor’s description 
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of another emperor making sense out of vast experience, a narration to one who does not know what it 

is to do so.  The reader is also therefore in a position of being shown a process of looking for pattern, for 

meaning, through spatial description and the barest threads of a story. 

 The making of meanings and finding of patterns are cognitive processes, a label which opens 

exploration of what specific cognitive mechanisms may be engaged by Invisible Cities’ structures.  That 

is, using the title phrase of Paul Armstrong’s book, How Literature Plays With The Brain, how might 

Invisible Cities play with our brains as we read it?  An answer begins to emerge from Calvino’s use of 

numerical structures.  From investigations of numerical cognition, Stanislas Dehaene gave the name 

“SNARC” to an unexpected connection between cognition in the numerical and spatial domains.   SNARC 

is an acronym for “spatial numerical association of response codes” and  Dehaene admits the somewhat 

awkward formulation is intended to allude to Lewis Carroll’s poem, The Hunting of The Snark, which 

“tells of the relentless quest for a mythical creature, the Snark, that no one has ever seen but whose 

behavior is known in exquisite detail, including its habit of getting up late and its fondness for bathing-

machines—a very appropriate metaphor for scientists' obstinate pursuit of ever more accurate 

descriptions of nature, be they termed quarks, black holes, or universal grammars”  (81).  What Dehaene 

discovered was that if subjects are asked to think comparatively about numbers in many different ways 

such as whether the numbers are prime or not prime, odd or even, or if their names begin with vowels 

or consonants, the time to indicate the result of such cognitive processes (the reaction time) is shorter if 

the response for the larger number is indicated with the right hand and that of the smaller number by 

the left hand.  It’s as if we have a spatially-constructed mental number line running from left to right on 

which we position our knowledge of the attributes of numbers, and the length of the neural path 

between the location of information about a larger number and the site generating a motor command is 

proportional to a left-less, right-more arrangement.  Given the left-to-right direction of writing and 

reading in English and other Western languages, Dehaene looked for the same phenomenon in native 
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speakers and readers of languages such as Hebrew and Arabic, which reverse this directionality and 

found the SNARC effect existed but ran in the opposite spatial orientation for these subjects.  

Subsequent investigations have borne out these results and “support the hypothesis that numbers are 

represented along a spatially-organized number line” (Kramer 725).    So with a culturally-conditioned 

component, numerical cognition “elicits an irrepressible feeling of extension in space” (Dehaene, p. 80) 

and therefore it is reasonable to view Calvino’s numerical structures as playing with or perhaps playing 

on our systems of numerical spatial cognition.  The spatial opposition of Invisible Cities’ chapters 

numbered one through nine set against the inner chapters’ city numbers running from five to one can 

therefore be seen as providing a tension between cognitive spatial trajectories of increase and those of 

decrease, movement to the right and movement to the left.  The overlapping but different sets of 

numbers in the first and ninth chapters evoke the symmetrical but non-superimposable left and right 

sides of our bodies, and so exist in a cognitive space between similarity and difference.  Overall, the 

numerical structure of Invisible Cities provides a framework for conflicting spatial movements and of a 

net movement that may or may not end in a space different from its origin, depending on the 

mathematical assumptions, i.e., the interpretations applied.  Within this numerical structure lie the city 

descriptions themselves, but with little or no narrative connection between these spaces, a reader is left 

to form connections and make patterns on his own.  Here too Invisible Cities might be engaging our 

faculties of spatial cognition as we are encouraged to make a journey, a large spatial movement across 

unconnected spaces, linked by the minimal thread of a framing narrative.   

 This notion of absent connections resonates with the literary movement with which Calvino 

identified shortly after he wrote the book, the Oulipo.  This group of primarily French writers, 

mathematicians, philosophers, and intellectuals from other fields has had since its founding in 1960, a 

mutable membership list including Marcel Duchamp, Raymond Queneau, Georges Perec, and from 1973 

until his death in 1985, Italo Calvino.  The Oulipo, named for the French phrase, “workshop of potential 
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literature,” looks to explore the influence of mathematics on literature, with an eye to generating 

creativity by inducing constraints.  These constraints come in many forms, but the idea of using patterns 

to structure literature predates the Oulipo.  For example, the poetic form of the sestina, which dates to 

around 1200 CE, uses a rule such as a spiral pattern to generate the order of the end words in the lines 

of the next stanza from the order of the end words in the lines of the previous stanza.   An even older 

constraint is the abecedarium, which uses the order of the letters in an alphabet to structure a text.  An 

ancient example is Psalm 119 of the Hebrew bible, which has groups of lines that all begin with the same 

Hebrew letter, and the groups fall in the order of the Hebrew alphabet.  (Given the form’s emphasis on 

compliance with a rule, it is interesting that the text of this psalm is a meditation on adherence to divine 

law.)   

 A system of constraints employed by Raymond Queneau included a sonnet with a particular 

rhyme scheme and a rule that each line was a grammatically complete unit.  Queneau wrote ten such 

fourteen-line poems, joined the ten pages containing them along one edge, and then used a scissors to 

slice between the lines of the poems.  This physical structure allowed the 140 lines of the sonnets to be 

combinatorically arranged with cognates from any of the others, generating 1014 sonnets, 1013 of which 

were not written by any author (Duncan, 98).  Georges Perec used the constraint of known as a 

lipogram, or the elimination of words containing one particular letter of the alphabet, to write the novel 

La disparition (translated under the English title A Void) without using the letter e.  Perec also wrote Life 

a user’s manual by laying out a ten-by-ten grid in which each square represents a room in an apartment 

building in Paris.  Perec describes the rooms and objects in them, giving backstories to characters who 

lived in or were connected to the spaces and objects, but the order in which he makes these 

descriptions follows what in chess is known as “the knight’s tour” in which the signature move of the 

knight is used to traverse the grid of the chessboard by landing only once on each square. Significantly, 

instead of the expected 100 chapters, Life a user’s manual, has only 99, a deviation from an anticipated 
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pattern that instantiates the Oulipian idea of a clinamen, or a swerving from expectation (Bellos 111).   

This term dates back to the Greek philosopher Lucretius, who sought to reconcile ideas of regularity and 

stochasticity in nature by conceiving matter being made of well-behaved atoms that also had ideas of 

“free will” or perhaps in modern terms, chaotic behavior (Duncan 104).  

 Although Calvino joined the Oulipo the year after he published Invisible Cities, his invitation to 

the group was based on his ongoing explorations of constraint and creativity, which are evident from 

the book’s structures and absences considered here.  The near-symmetries seen in the numbers used in 

chapters 1 and 9 of Invisible Cities reflect this sort 

of patterned expectation that is incompletely 

realized.   Besides the patterns shown in Figures 1 

and 2, the numbers of cities in chapters 1 and 9 

exhibit a swerving in at least one other way: the 

increments from one number to the next for these 

chapters show a two-fold symmetry that is violated at their intersection, an instance of a clinamen, a 

swerving from expectation (Figure 3).  So by structure and constraint, by pattern and deviation, by 

organizing mental spaces yet omitting connections between those spaces, Calvino clears the way for the 

reader’s creative process of generating meaning by supplying pragmatic functions needed to connect 

the isolated spaces of the cities.   

 But if Invisible Cities plays with our brains by engaging, among other faculties, our capacities for 

spatial cognition and our abilities to make connections between spaces, what might result from that 

engagement?   To elaborate one set of connections encouraged by the book’s use of pattern and 

absence to create meaning, I turn to a final structural feature of Invisible Cities, the list of names given to 

the 55 cities described.  In a lecture to graduate students at Columbia University in 1983, Italo Calvino 

confirmed what commentators observed, that each of the cities is an invention and each has a woman’s 
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name.  The presence of women in the names of cities is striking because otherwise women feature 

hardly at all in the novel.  As a first crude analysis, William Weaver’s 1974 English translation of Invisible 

Cities uses the words “man” and “men” a total of 43 times, but “woman” and “women” appear only 20 

times in total.  Slightly more revealing is the way in which these nouns are used.  In 39 of the instances 

of “man” or “men,” these nouns are used to describe active agents, as in “the man who knows by heart 

how Zora is made” (18) or “millions of men come home every day grasping a wand of bread (124).  In 

contrast, 16 of the 20 occurrences of “woman” or “women” describe passive agents, as in “the men 

changed positions of the arcades and stairways to resemble more closely the path of the pursued 

woman” (39).   This is indeed a striking contrast once we consider some of the allusive connections 

brought by the women’s names given to the cities, and I will here explore three.   

 The first city (which is therefore number five in Calvino’s scheme) in chapter three is named 

Zobeide.  Beginning from an unspecified “there,” a traveler must journey “six days and seven nights” to 

arrive at Zobeide, a city “well exposed to the moon” and whose streets “wind around themselves as in a 

skein” (39).    The characteristic structural feature of this city is a layout arranged by men who all had a 

dream of a woman with long hair running away from them through the streets of an unknown city.  

They design Zobeide’s streets from what they remember of the woman’s route, hoping in this 

instantiation to trap and capture the dream figure.   While the name Zobeide could refer to many actual 

or fictional individuals, this city’s basis in dreams and exposure to the moon, the light of the night, bring 

to mind Zobeide, a character in the One Thousand And One Nights.  In this collection of interwoven 

stories, Scheherazade tells tale after tale, thereby forestalling the sultan’s horrible pattern of executing 

the women with whom he has spent the night. In effect, she extends her life with each narration, or in 

Todorov’s formulation, she tells her life into being through narrative.   

 In a story set with characteristic fairy tale elements, Zobeide is the youngest of five daughters 

who by careful management multiplies her share of the family inheritance, as her sisters squander 
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theirs.  Zobeide takes in her destitute sisters and leads them on a commercial voyage on which she 

discovers a city whose inhabitants have been turned to stone for not worshipping Allah.  The only 

exception is a prince with orthodox beliefs, and a mutual romantic attraction links Zobeide and the 

prince.  They carry the fabulous wealth of the city to Zobeide’s ship, but on the journey back to Baghdad, 

Zobeide’s sisters become jealous and throw the prince and Zobeide overboard.  The prince drowns, and 

Zobeide washes up on an island. By saving a dragon from the attack of a serpent she is spirited back to 

Baghdad, where her sisters are turned into black dogs and Zobeide is instructed by the jinn of the 

dragon to beat her sisters daily.  This leads to the Arabian Nights’ next episode of Amene, one of 

Zobeide’s sisters, and the interconnected stories of the cycle continue.  So Zobeide, by her own intellect 

and actions and without the help of any prince, overcomes difficult circumstances and finds economic 

success.  Of the five daughters in her family, Zobiede is the only one to so prosper, marking her as 

exceptional in the tale.  Like the woman in the city Calvino’s Polo describes, this Zobeide vanishes from 

her prince as he drowns, or is submerged in perhaps what is the sea of the nonconscious mind, the 

realm of dreams.  Yet unlike the men of Polo’s city, the Zobeide of the Arabian Nights tale is successful 

in structuring a life independent of the men who might desire and pursue her.   

 The very next city in chapter three (the second, which is therefore numbered four) is named 

Hypatia.  Polo describes this city as one in which language and meaning are at stake, but the difference 

“regards not words but things” and things in Hypatia are not what one would expect.  Beautiful gardens 

with pools contain not bathing maidens but “crabs biting the eyes of drowned suicides.”  The highest 

domes of the palace contain not the sultan and his court but “convicts with black chains, hauling up 

basalt blocks from a quarry.” To make sense of this, Polo sought Hypatia’s philosophers in the city’s 

great library and “followed the alphabetical order of vanished alphabets, up and down halls, stairs, 

bridges” until in “a remote papyrus cabinet, in a cloud of smoke” he found a child who directed him to a 

playground, where a philosopher tells him, “signs form a language, but not the one you think you 
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know.”  A prominent allusion here is the fourth century Alexandrian mathematician and philosopher 

Hypatia.  In Women Philosophers in the Ancient Greek World: Donning the Mantle, Kathleen Wider 

writes that although there are many ancient and modern sources that deal with Hypatia, “regrettably, 

much of our information about Hypatia comes from sources who view her life through the mist of their 

own prejudices. Indeed, much of her popularity seems to rest upon the fact that she was a murdered 

virgin: a sacrificial offering the Christian God” (36).  In disarticulating history from prurient myth, Wider 

writes Hypatia was born around 370 AD, the daughter of Theon, director of the Museum of Alexandria 

and a well-known astronomer and mathematician.  Damascius, a fifth century Greek philosopher and 

historian, wrote that Hypatia was "by nature more refined and talented than her father” and other 

sources relate she was also skilled in dialectics and that her opinion was valued by Alexandria’s 

politicians.  While none of Hypatia’s writings survive, probably due to the serial burning of the papyri of 

the Library (one episode of which happened during Hypatia’s lifetime in 391 CE), Wider cites a few 

extant letters written to Hypatia that show something of her reputation as an intellectual powerhouse.  

Exactly what led to her death isn’t clear but a political feud in Alexandria likely contributed to her being 

killed by a mob of Christian monks in 415.  In the story of Hypatia’s death that has come down to us, 

Wider again emphasizes that many of the reports are pornographic in nature, objectifying and 

sexualizing this scholar in a way that minimizes her academic accomplishments.  This contrast resonates 

powerfully with the description of the city of Hypatia as a place where things are not what one might 

expect from established notions.  A woman fixed in cultural memory as merely a sexual being would be 

more accurately remembered as someone of exceptional intellectual abilities and accomplishments.   

 As one final example of a city with a woman’s name, the fourth city (and therefore city number 

two) in chapter two is Zenobia.  Zenobia is one of the few cities Marco Polo describes with a primarily 

vertical spatial dimension, a city “though set on dry terrain, stands on high pilings, with many platforms 

and balconies placed on stilts at various heights, crossing one another, linked by ladders and hanging 
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sidewalks.”  Narratologist Marie-Laure Ryan has noted that, in spatial structures of stories, the vertical 

dimension often represents ontological difference.  With enough “superiority,” a character becomes a 

different type of being; a god, a human, and a shade form one ontological vertical axis, for example 

(220).    Although Marco Polo claims the reason for the verticality of Zenobia is forgotten, a resident 

asked to describe a happy life will always “imagine a city like Zenobia, with its pilings and its suspended 

stairways, a Zenobia perhaps quite different but always derived by combining elements of that first 

model” (35).   Allowing for the many directions a name may lead, Zenobia was a third century CE queen 

of the oasis city of Palmyra, in what is now Syria, indeed a region of “dry terrain.”  Palmyra existed as 

something of an independent state on the border of the Roman and Persian Empires.   Zenobia’s 

husband, Odaenathus, was assassinated in 267 CE, and Zenobia’s son Vaballathus succeeded his father, 

but due to Vaballathus’ age, Zenobia acted as regent, a role she never relinquished.  A military as well as 

a political leader, Zenobia exploited a Roman succession struggle to expand Palmyra’s empire across the 

Arabian Peninsula and conquer Egypt.  She thus governed a multicultural and multilingual kingdom, 

perhaps earning her inclusion in Calvino’s narrator’s use of the pronouns we and us to describe 

emperors and their search for meanings in patterns.  Be that as it may, once Aurelian consolidated 

power in Rome, he turned Roman military power against Palmyra, defeating the kingdom and capturing 

Zenobia in 271.  In some versions, her story ends as she was led to exile in Rome where she lived in her 

own villa until her death in 274, after which her home became an attraction for Roman tourists.  Other 

histories have Zenobia taking her own life by starvation or drowning or by the bite of a snake 

(Cotterman 99).   In a 2005 essay titled “Transgressing the Borderline of Gender: Zenobia in the ‘Monk's 

Tale,’”  Keiko Hamaguchi explores some of the ways Zenobia has been brought forward in Western 

literature by examining Chaucer’s treatment of her as a character in a story told by the monk in the 

company traveling to Canterbury.   Hamaguchi notes that since Chaucer has the monk describe the 

“masculine” qualities of Zenobia such as her prowess in hunting and her control of her sexual 
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relationship with Odaenathus, it is telling that the monk’s Zenobia episode ends with the queen trading 

a crown for a woman’s headdress and a scepter for a distaff.  The monk’s tale is a collection of 

seventeen vignettes of tragedies in which a character meets a reversal of fortune and ends in a lowered 

condition.  Hamaguchi concludes that, as a doubly othered figure, both female and Oriental, but yet one 

who is initially successful in her transgression of established roles, Chaucer’s Zenobia is a kind of caution 

against disruptions of established social order (203) .  In terms of Ryan’s observation on verticality, just 

as Zenobia the city occupies a “superior” position relative to the plane of the ground, Zenobia the 

person can be seen to have achieved a different sort of being by inhabiting roles most often reserved for 

men as if men are ontologically different from women.  Indeed, this notion of disrupting and deriving a 

new way of being is part of Polo’s description of how Zenobians envision an ideal city, a “Zenobia 

perhaps quite different” that is “derived by combining elements of that first model” (30).  

 This idea of reimagining or recombining elements of established social orders comes back to the 

structures Calvino creates in Invisible Cities.  The oppositional cognitive processes activated by the 

tension of increasing and decreasing numerical spaces puts readers in a position which forces spatial 

cognitive processes to collide, gumming up and slowing down our thinking through of what these 

isolated places and spaces might mean.  A delay of our reaction time derails automatic responses and 

opens a space for a reconsideration of meaning.   Marco Polo describes the creation of meaning as 

occurring in negative mental spaces structured by penumbras, calms, and silences.  Even the title 

Invisible Cities refers to an absence, that of cities being unseen.   

 Considering that all the cities are named for women, this book of a man of elite economic status 

telling stories to another man of elite political and economic status who is trying to make sense of 

human experience may be read as a book of what is invisible, what is missing, or nearly missing and that 

is a role for women as active agents in creating social meaning.  Many of the women implied by the 

names of the cities were exceptionally capable and accomplished, so this absence cannot be due to 
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ontological difference but rather to socially-derived pragmatic functions that while powerful in their 

construction are just that:  constructions.  Since the spaces between the Invisible Cities defamiliarize and 

foreground our cognitive processes of constructing meaning and invite us to consider the choices we 

have made and are making, it is very possible to read Invisible Cities as a text about ongoing processes in 

which societies engage regarding gender and sexuality.  And yet, like Laura Marello’s reading of Invisible 

Cities as a book about expanding and contracting cosmological cycles, this is one meaning among many 

ways that Calvino’s spaces can be connected.   

 This multiplicity is in line with Calvino’s comments on stories and literature in his 1967 essay 

“Cybernetics and Ghosts.”   

Literature is a combinatorial game that pursues the possibilities implicit in its own 
material, independent of the personality of the poet, but it is a game that at a certain 
point is invested with an unexpected meaning, a meaning that is not patent on the 
linguistic plane on which we were working but has slipped in from another level, 
activating something that on that second level is of great concern to the author or his 
society.  The poetic result will be the particular effect of one of these permutations on a 
man endowed with a consciousness and an unconscious, that is, an empirical and 
historical man.  It will be the shock that occurs only if the writing machine is surrounded 
by the hidden ghosts of the individual and of his society. (22)  
 

As Dennis Duncan points out in his 2012 essay “Calvino, Llull, Lucretius: Two Models of Literary 

Combinatorics,” Calvino seems to localize this shock to an author but it is the “empirical and historical 

man” who is responsible for the shock occurring, and this must be the reader.   

 It is here that stories and literature, especially a work like Invisible Cities that foregrounds and 

pushes to extremes the role of the reader in making meaning from a text, may have a great deal to offer 

to neuroscience in its quest to understand the great mystery of how our brains create the 

phenomenology of mind.  How does, as Calvino describes in Cybernetics and Ghosts, the “rapid passage 

of signals on intricate circuits that connect the relays, the diodes, the transistors with which our skulls 

are crammed” produce that “shock of the hidden ghost” (8),  the conscious awareness of meaning?  

From the reading of Invisible Cities presented here, it appears that part of the answer to how this shock 
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of the mind is produced by the relays, diodes and transistors of the brain is through the mechanisms of 

spatial cognition. 

The Blazing World, by Siri Hustvedt 

 I now turn to a consideration of space in a novel with a much more overt theme of women’s 

roles in Western culture, Siri Hustvedt’s 2014 novel, The Blazing World.   Framed as an academic 

anthology of essays, interviews, and notebook entries regarding or by Harriet Burden, The Blazing World 

centers on Burden’s experience as an artist, a woman, and a person of exceptional intellect, all of which 

create a multi-dimensional mismatch with the social space her culture reserves for her.  This conflict 

affords the reader a powerful subjective experience of the effects of such misalignment, an existential 

problem for members of a profoundly social species like ours.  That intersubjectivity is mediated by 

many factors including the artful handling of spatial elements.  To consider these, I first turn to the role 

of distance in The Blazing World.   

 Cognition of distance is thought to involve cues such as locations of landmarks and motoric 

control information as well as internal representations of objects and self-position in space (Wolbers).   

While much work remains to be done, it is clear that thinking about moving through distance is based on 

and impacts cognitive mechanisms for actually doing so.  In The Blazing World, distance is defined by 

reference to locations in New York City.  Harriet’s life orbits around two centers, an earlier one in 

Manhattan and a later one in Red Hook, Brooklyn.  Other characters are shown with a much greater 

range, and it’s interesting to consider these in contrast to Harriet.  Harriet’s husband, Felix Lord is 

described as often traveling internationally as part of his art business and we learn he engages in 

extramarital sex on these trips, so being far away for Felix also has to do with significant separation from 

Harriet.  Felix’s death is another kind of significant separation, one which Harriet seems to try to undo by 

creating representations of Felix in her art and warming them with electrical heaters as if he were still 

close enough for her to feel the heat of his body.  Harriet creates art with and exhibits art under the 
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names of male artists whom she describes as her “masks.” Like Felix, these men are also very mobile 

characters.  Anton Tish departs after the exhibition of History of Western Art and his whereabouts are 

unknown.  Phineas Eldridge becomes a close friend of Harriet’s but after the exhibition of Suffocation 

Rooms he moves away to South America, although he does return to New York for the opening of 

Beneath, the show Harriet stages with the performance artist Rune.  We learn of Rune’s origins in the 

far-off (from New York) midwest and know that he, too, travels a good deal.  Ultimately, he dies while 

enacting one of his performance pieces and so is also permanently separated from Harriet, leaving in 

doubt the public recognition of her as the creative force behind the masks and so disrupting her plan for 

her larger project of recognition.  While other male characters, Bruno, Ethan, and The Barometer, are 

shown to be relatively stationary they seem to have more to do with stability and equilibrium in 

Harriet’s life, whereas the men of disequilibrium in her life are associated with distance and movement.   

 Two other representations of change are connected with distance from Harriet’s base in New 

York.  Kirsten Larsen Smith, Rune’s sister, is unavailable to I.V. Hess, the fictional anthologist assembling 

the volume, for most of the novel but she finally agrees to an interview from her home in Minnesota.  

From that location far from the New York art world, she provides new information on Rune’s life that 

allows him to be seen in different and perhaps more sympathetic ways than the unsavory presentation 

through which we first get to know him.  Again, change comes from afar.   

 Finally, Harriet herself makes only one large movement, a trip  to her Nantucket home which 

she makes to work with Rune on the ideas for Beneath.   It is at this distant location that she has the 

near-dissociative experience of being a persona named Richard as she plays a game of masks with 

Rune’s feminine persona, Ruina.  In a late entry in her notebook D, Harriet compares herself to Penelope 

and then to Odysseus.  In the Odyssey, Penelope is a character entirely without geographic movement, 

appearing only in the upper and lower spaces inside the palace of Ithaka, while of course Odysseus is 

always on the move, even planning his next journey as he completes his nostos, or return home after 
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twenty years away.  Harriet writes, “I am Odysseus, but I have been Penelope” (327).   It is possible then, 

to see Harriet’s transition from a stationary character to one capable of movement as aligned with her 

working toward a new meaning of herself as a woman in the male-dominated world of art and larger 

culture in which she lives.  Given the embodied nature of spatial cognition, this multi-layered, repetitive 

re-presentation of movement across distances may offer readers opportunities to experience within 

their own bodies aspects of the emotional and psychodynamic movements that Harriet experiences.   

 Another presentation of space in The Blazing World is the spatial distribution of text on the 

page.  In both the print book and the e-book editions of the novel, text is displayed with a roughly 

constant and what might be loosely called a typical density of letters per page or page-image.  However, 

in several instances scattered throughout the book, the text density becomes very low, sometimes with 

only a few sentences per page.  These pages are all excerpts from Harriet’s journals, and yet most of the 

journal entries in the book are of the more standard text density, so this is more than just a stylistic 

marker for a journal entry.  The two longest low-density sections are from Harriet’s notebook O, one 

daughter Maisie finds hidden behind a bookshelf in the Nantucket house and one which I.V. Hess 

remarks could be named for “a number as well as a letter, a nullity an opening, a void” (10).  This 

notebook is subtitled “The Fifth Circle,” a reference to the region of hell in canto VII of Dante’s Inferno in 

which reside the wrathful and the sullen.  The inside cover of the notebook has a quotation from 

Aeschylus in which the spirit of Clytemnestra urges the furies to torment and punish her son, Orestes, 

for killing her (285).    

 So, a great deal of emotional intensity-- anger both missing and found-- hovers around notebook 

O.  The episodes represented in these lowest text density passages are two of the most emotionally 

pitched scenes for Harriet:  Rune’s revelation of his sexual involvement with Felix and Harriet’s last 

written thoughts as she succumbs to cancer.  The wide spacing in these sections presents the voids 

between the lines as much larger than elsewhere in the text.  These negative spaces create pauses that 
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set off and so emphasize the lines they surround but the whitespaces may be perceived as objects 

themselves.  As with “optical illusions” that present a figure/ground relationship that flickers in our 

perception, the text spacing therefore may engage the spatial perception mechanisms we use to choose 

the most salient stimulus in our environment over what we will consider background, but by making the 

choice we are more aware of the salience.   If so, Hustvedt’s differential use of the visual images 

afforded by the placement of text may engage cognitive mechanisms of spatial perception to emphasize 

the emotionally heightened experiences of the characters.   

 Another kind of spatial convergence to consider is the contribution of space to a sense of self.  

Richard Etlin prefaces his essay Aesthetics and the Spatial Sense of Self with a line from Maurice 

Merleau-Ponty’s Phenomenology of Perception:  “We have said that space is existential; we could just as 

well have said that existence is spatial” (1).  Etlin, an architectural historian, begins by saying “space is an 

integral constituent of the self.  Our psychological sense of selfhood has a spatial dimension which we 

recognize in our feelings of comfort or unease in response to the places that we visit and inhabit” (1).  

According to Etlin, anthropologist Edward Hall describes “spatial bubbles” which mark the zones of 

intimate, personal, social, and public spaces which we mentally deploy as we interact as a self in a world.  

The dimensions of these bubbles vary across cultures but Hall finds these spatial constructs to be 

universal (2).  The cognitive basis of this sense of a self in space is multimodal, as shown by the 

phenomenon known as the “rubber hand illusion” in which subjects quickly (in about 90 seconds) 

recombine visual information about the location of a fake hand with tactile input from their own hand 

to produce an uncanny sense that the artificial limb is now part of their body.  This sort of 

demonstration has been extended to the entire bodily boundary in the “full body illusion” in which 

subjects shift their sense of inhabiting their body in one space to either an image of their body in a 

different space or to the space inhabited by a mannequin (Sal13).  It’s as if the center of one of Hall’s 

spatial bubbles, the spatial location of self, can be cognitively shifted to another point in space, a bubble 
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distinct from that centered on a subject’s physical body, thus actually providing a perceptual out-of-

body experience.    

 This shift in the perception of the location of self is reminiscent of the concept of deictic field, 

which  Judith Duchan describes as the modes by which “narration redirects the attention of the reader 

from their reality to the perceived reality created by the work being read, witnessed, absorbed, and 

realized by the audience” (32).  The term comes from the work of 20th century Austrian psychologist Karl 

Buhler, who wrote of the deictic aspects of language that allow for the communication of a sense of 

intersection of “I” with “here” and “now” (Duchan, 5).  Narratives provide many such cues by which 

readers of a text are encouraged to locate their focus from their here and now to the text’s there and 

then.  Just as the visual and tactile inputs do in the full body illusion, the nature of textual inputs can 

promote a cognitive relocation of self from one space to another.   

 In The Blazing World, these cues include the form of the academic anthology employed by 

Hustvedt to assemble fictive journal entries, interview transcripts, and printed reviews of artistic 

projects.  This framing anthology is titled The Blazing World, exactly the same as the title of the volume 

we as readers hold in our hands.  Hustvedt’s anthologist, I.V. Hess, acknowledges the title as borrowed 

from Harriet Burden’s last work of art and as one that Burden herself borrowed from Margaret 

Cavendish, a 17th century polymath with whom Harriet identified in part because Cavendish was a 

talented woman in a male-dominated culture.  So, the space in which the reader holds or views a copy 

of  Hustvedt’s text is therefore connected in a four-fold conflation with the space elaborated by 

Cavendish’s text and with the art made by Harriet, all of which enable the reader’s deictic shift from the 

spatial bubble of here and now to the there and then of the novel   Reinforcing the structure underlying 

this effect, Hustvedt makes a move that reverses and redoubles the deictic shift by moving back out to 

the reader’s here and now through two metaleptic references to herself, a “real” character in “our” 

world.  The first occurs in a commentary Harriet published in an art journal under the pseudonym 
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Richard Brickman.  Brickman/Harriet describes one of Harriet’s influences as “an obscure novelist and 

essayist, Siri Hustvedt, whose position Burden calls a ‘moving target’ “(255).   The deictic shift here is 

again four levels deep as Hustvedt has Harriet write as Brickman about Hustvedt.  I.V. Hess then adds 

another layer by adding in a footnote of the framing anthology it is “unclear which works by Siri 

Hustvedt Brickman/Burden has in mind, although in Notebook H, she notes that the author’s novel The 

Blindfold is a  ‘textual transvestite’ and ‘a book of the uncanny, á la Freud” (256).   By placing herself, a 

figure from our world, within her own book, Hustvedt has blurred and inverted the deictic shift we make 

as we enter The Blazing World.   Marie-Larue Ryan likens metalepsis to a spatial effect described by 

Douglas Hofstadter in Gödel, Escher, Bach: An Eternal Golden Braid as a “strange loop, rising higher and 

higher through the levels of a hierarchical system, only to find oneself right where one began,” a 

description that could apply to the spatial distortions in the art of M.C. Escher (Ryan, Space).  The there 

and then has reached across into our here and now, and this joining of spaces across the deictic shift, 

this blurring of our spatial boundaries of the self,  may facilitate the kind of rich subjective involvement 

The Blazing World affords. 

 Another rich spatial component of The Blazing World is the ekphrasis of Harriet’s art.    The  

History of Western Art, the project exhibited under “mask” Anton Tish’s name, featured a gigantic 

sculpture of a woman, modeled on Giorgione’s painting  Sleeping Venus of 1510.  While Harriet’s Venus 

was covered with drawings and phrases related to the absence of women in the art world, the reclining 

nude female figure on Giorgione’s canvas became something of a trope for male painters over the next 

400 years.  Reflecting this, Harriet’s piece presents a male figure as an observer of the Venus figure, 

emphasizing a gendered, male view of women.  The out-sized female figure is surrounded by seven 

small windowed boxes which require viewers to kneel down to peer inside.  Engaging this exhibit 

requires actually adopting an unusual spatial position and taking an uncommon perspective.  The boxes 

contain small figures, first of a young girl, then of an adolescent, and then a woman who seems too large 
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for the box.  Other boxes contain piles of books including one labeled “M.S., 1818,” perhaps a reference 

to a book published that year by a woman about creation and monstrosity, Mary Shelley’s Frankenstein, 

Or The Modern Prometheus.  The final box contains two-dimensional figures of a man, a woman, and a 

male and a female child, reminiscent of Harriet and Felix’s family. The flat presentation echoes the 

flattening of Harriet’s talent and intellect during her marriage to Felix.   

 The Suffocation Rooms, produced with and exhibited under the name of “mask” Phineas Q. 

Eldridge, has a path which leads viewers through seven kitchen scenes, each containing two life-sized 

human figures.  The furniture, objects, and dimensions of the kitchens grow from room to room until 

the viewer and the figures are effectively shrunken.  A box is present in each room and opens slightly 

until in the final room a waxen hermaphroditic figure has emerged and stares out the window of the 

kitchen, which is a mirror, so the figure stares into the room.  Phineas describes the effect of the exhibit 

as “claustrophobic,” a spatial effect which is heightened by the increase in temperature from room to 

room.   

 The last of Harriet’s masked projects is Beneath, which she produced with and under the name 

of the artist Rune.  This maze of bland, off-white walls gave only subtle cues to assist a viewer-

participant in finding the way out.  The dimensions of the passages increased and decreased, producing 

a disorienting effect Phineas describes as a “dreamy, hallucinatory, life-really-is-awfully-strange 

atmosphere” (245).   Windows set in the floor and walls opened on to nearly-identical dioramas of small 

masked androgynous figures or on to video monitors displaying Rune’s trademark short films of himself 

or post-9/11 New York scenes.  Near the exit of the maze, the walls became cracked and weathered and 

peepholes open onto videos showing dancing figures.  Phineas interpreted cues in the dance moves as 

indicating one of the figures as female.  This figure is whirled about and thrown into a corner by the 

other, where it collapses as the male figure leaves the scene.  The female figure then floats vertically 

and ascends up and out of the frame.    
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 A final description of Harriet’s art occurs in the last chapter of the book, one narrated by Sweet 

Autumn Pinkney.  After Harriet’s death, Sweet Autumn is invited back to Harriet’s studio by Ethan and 

Maisie, Harriet’s children.  There she sees Harriet’s last work, a large, over-sized bald female figure with 

letters and numbers and tiny human figures in her head and “raining out of her private parts” (356).  

Sweet Autumn kneels down on the floor to view the small figures and discovers what Ethan and Maisie 

missed: one of the figures is an obvious representation of Harriet “walking along, happy and healthy, 

minding her own business, looking up at the sky” (356).   

 All of this detail of space in Harriet’s art opens a way to read spatial description in The Blazing 

World as an affordance providing readers an experience of Harriet confined by and excluded from the 

spaces of her social world.  The term “affordance” was introduced by psychologist James Gibson in a 

1977 essay “The Theory Of Affordances” in which he characterized the cognitive automaticity with 

which we perceive opportunities for action in our environment.  Encountering a ladder and a ball, we 

would be unlikely to throw the ladder and stand on the ball, even though such actions are possible and, 

from a behaviorist perspective are equally likely to standing on the ladder and throwing the ball.  A 

combination of previous experience and cognitive processes which rapidly size up even unfamiliar 

objects for their possible uses underlies our faculty for affordances.  Much of the work in the fields of 

design and human factors engineering centers on enabling affordances to improve our experiences with 

our machines, tools, and toys.   Reviewing Gibson’s contributions and the state of the field, Rob 

Withagen wrote in a 2012 report titled “Affordances can invite behavior: Reconsidering the relationship 

between affordances and agency”: 

With this new conception of the environment, Gibson put agency back on the agenda 
and thereby overturned the mechanistic framework that underlies many psychological 
approaches. After all, if the environment consists of opportunities for action that do 
not cause behavior but simply make it possible, animals appear as being autonomous, 
making their way in the world. They are not mere puppets pushed by the environment 
like machines; rather, animals have agency. (250) 
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So the spatial descriptions of Harriet’s art and environment in The Blazing World do not “cause 

behavior” in us as readers, but rather “make it possible” that is, provide affordances that we are likely to 

cognitively engage.   The spaces of the mask projects afford us the embodied cognitive action of 

occupying the compressed and confining spaces of Harriet’s art.  In her History of Western Art we can 

kneel down and peer into the boxes containing dioramas of flattened and constrained figures.  Along 

with Phineas we can push against the claustrophobic spaces of The Suffocation Rooms as the increasing 

scale of the furnishings and figures dwarfs us as we move through the exhibit’s maze.     In Beneath we 

can experience the George Stratton-like nausea-inducing rotation of distance-encoded horizontal vistas 

of windows presented in the energy-encoded vertical axis extending through the floor. The final scene 

of Sweet Autumn kneeling down—adopting an unusual visual perspective—to find Harriet situated 

among the many figures emanating from the over-sized female form is rife with spatial description that 

provides a last affordance for intersubjective experience of Harriet’s journey.   

 The tiny figure of Harriet in this scene is part of the piece she called her “house-woman” in an 

entry to her Notebook M.  “She must be large, and she must be a difficult woman, but she cannot be a 

natural horror or a fantasy creature.  She must have a head as important as her tail.  Let her be my Lady 

Contemplation in honor of Margaret Cavendish, Duchess of Newcastle, that seventeenth-century 

monstrosity:  female intellectual” (207).  Monstrous is a word Hustvedt uses to describe Harriet as well, 

meaning not only her six-foot two-inch tall body (more than three standard deviations above the U.S. 

average for women, placing her above the 99th percentile; that is, an outlier—itself a spatial description 

of a statistical idea) but also Harriet’s experience of not fitting into the cultures of her parents’ family, 

her marriage, and her professional life.  Beyond her own experience, Harriet describes the 

disproportionate role of women in Western cultures in spatial terms.  “Tiny Gulliver in Brobdingnag 

looks up at the giant nurse who gives suck to an infant. ‘No sight disgusted me so much as her 

monstrous breast.  Its size is alarming, and every imperfection of the skin visible.’ A Swiftian conflation 
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of microscope and misogyny” (209).  Harriet calls Cavendish a “beardless astonishment, a confusion of 

roles.  She staged herself as a mask or masque.  Cross-dressers run rampant in Cavendish.  How else can 

a lady gallop into the world?  How else can she be heard?  She must become a man or she must leave 

this world or she must leave her body, her mean-born body, and blaze” (207).  This is exactly what 

Harriet does in her final piece of art: she leaves her body, she leaves the world, and blazes.  “Blaze” here 

invokes Margaret Cavendish’s 1668 work of fiction, The Description of a New World, Called The Blazing 

World, a companion to her scientific treatise, Observations Upon Experimental Philosophy.   

 Cavendish encouraged her women readers to boldly create their own intellectual lives and 

thereby blaze as stars in the night sky and Harriet does blaze-- at least in the eyes of Sweet Autumn 

Pinkney.  Prone to visions of colored auras and general New Age kookiness, Sweet Autumn arrives in 

Harriet’s life during her work with Anton Tish and soon becomes one of Harriet’s favorites, earning the 

nickname “Clematis.”  Years later, feeling “called” to reconnect, Sweet Autumn finds Harriet on her 

deathbed.  Sweet Autumn comforts and tends to Harriet, cleaning auras and adjusting power crystals 

and charms as Harriet dies.  Upon revisiting Harriet’s studio some months later, Sweet Autumn says she 

was “down on her knee looking at the little figure of Harry, and it started to glow.  I swear.  It glowed 

purple.  I was seeing its energy.”  She looks around at all of Harry’s works in the studio and sees “their 

auras blazing out all around them.  I swear, the whole room was lit by those shivering rainbows” (358).  

Unable to convey to Ethan and Maisie what she sees, she “closed my eyes, opened them again, and just 

stood there smiling because the colors were still there—reds and oranges and yellows and greens and 

blues and violets—blazing hot and bright, and I knew for certain that each and every one of those wild, 

nutty, sad things Harry had made was alive with the spirit.  For a second there, I could almost hear them 

breathing” (357).   

 With these words, Hustvedt concludes The Blazing World.  For a novel that is framed as an 

academic anthology and which begins by taking this frame very seriously with an “editor’s note” from 



   

 81 
  
   

I.V. Hess, this final passage is a striking choice that foregrounds Sweet Autumn, who contrasts herself 

from Ethan and Harriet, whom she calls “intellectuals.”  Harriet’s partner Bruno tells Sweet Autumn that 

Harriet described her as unheimliche, the German word for “uncanny.”  This word, based on the German 

base heimlich, or “hidden” is also the title of an essay by Freud in which he explored what we might call 

today the cognitive dissonance that occurs when something in the conscious mind makes connections to 

seemingly contradictory contents of unconscious mind.  While conceiving the basis of the uncanny 

experience in different terms, modern cognitive psychology continues to explore the phenomenon 

Freud noticed.  A 2015 report by Schoenherr and Burleigh reviews the research examining this sense of 

the uncanny with regard to sociological categories, a sense described as our “affective response as a 

function of distance from a human category defined by morphological and behavioral features (i.e., 

human likeness).”   

 For example, if we see a humanoid robot that looks very human but not quite, we tend to have 

an uncomfortable feeling about the object; something isn’t quite right.  Likewise, Stephen Asma’s 2009 

book, On Monsters: An Unnatural History of Our Worst Fears examines the long human history of 

discomfort and dis-ease experienced upon encountering others who differ in physical form, a difference 

Hustvedt repeatedly applies to Harriet.  So, there’s something uncanny about Harriet, something that 

can make those around her uncomfortable because she doesn’t conform to social categorical 

expectations.  That uncanniness is conveyed throughout The Blazing World in multi-dimensional and 

dynamic examples of spatial confinement, constraint and finally transcendence—at least in the eyes of 

an uncanny observer, Sweet Autumn.  If we travel the spaces Siri Hustvedt creates for us, we as readers 

can also see Harriet transcend her constraints and so participate in the unfinished cultural dialogue on 

the ways women’s roles are constructed in our world.   
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4.  Conclusions 

 Returning finally to Haroun’s questions, what can we say about where all these stories come 

from and what good they might be—even if they aren’t true?  An examination of stories through the 

lens of biology highlights the intrinsically social nature of stories.  From the first story of consciousness 

to highly developed examples of literary art, story seems to be fundamentally about agency and 

interagency, the inter-action of a narrator and a narratee, even if the former is only the implied agent 

asking the wordless question of base consciousness, “what is this feeling all about?”   This socially 

situated nature of story positions narrative as a substrate for evolutionary forces that can favor the joint 

action of cohesive social groups, thus driving and amplifying storytelling as a behavior over phylogenetic 

and ontogenetic time.  Preliminary evidence presented in this study supports the notion that still today,  

narrative processes are one of the ways we work “to align our responses to the world,” as Kwame 

Anthony Appiah proposes.  So where do all the stories come from?  In part they come from the same 

forces that drove the evolution of human cognition, changes in brain and mind that allow humans, 

unique among all species, to occupy or at least explore every ecological niche on our planet and to reach 

beyond to other worlds by forming effective groups that engage in joint actions to a degree surpassing 

the super-organism status myrmecologist and evolutionary thinker E.O. Wilson ascribes to the ants.  

Wilson and David Sloane Wilson describe this “eusociality” as a set of extremely socially directed 

behaviors that predisposes us to think and act as groups, despite what this might mean for us as 

individuals.  Our stories enable and inform our potent group behavior, for better and for worse, as 

marketers and propagandists perhaps would agree.  Yet there is nothing deterministic about our 

experience of stories.   Conceiving of stories as communications that offer affordances-- opportunities 

for cognitive and physical engagement-- foregrounds what literary theorists across centuries have 

found:  stories are full of indirection and disequilibrium that trip us up, slow us down, and force us to 

think through, or rather manufacture our thinking, as we participate in them.   
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 These ideas are consistent with a recent framework for understanding narrative proposed by 

cognitive scientist Yanna Popova, whose model of Enactive Cognition sees stories as “not static or inert 

cultural artifacts; they are expressions of intersubjective meaningful action and participatory sense-

making between tellers (narrators) and readers.  In other words, they are interactive processes in their 

own right, as opposed to formal structures (as assumed in structuralist narratology), or individualistic 

(monologic) processes of reader interpretation (as taken up in discourse studies or pragmatic theories of 

communication)” (135).  This fusion of the levels of internal, cognitive processes with external, social 

ones seems a promising way to encompass the multi-layered nature of stories glimpsed from a 

biological perspective. 

 As for the internal cognitive processes upon which stories depend, in searching for overlaps 

between brains and stories we see one such intersection in embodied spatial cognition and the many 

roles of space in narrative.  This study developed a paradigm to test the degree of connection between 

these domains that uses an output measure incorporating the enactive, social nature of stories by 

having raters perform a forced-choice task on subjects’ output from a spatial disruption of a well-

established prompt of narrative behavior.  This sort of paradigm moves closer to the kind of 

interdisciplinary exchange proposed by thinkers such as David Herman and Paul Armstrong for a project 

sometimes called “cognitive narratology.”  Envisioning a two-way interaction in which cognitive 

neuroscience opens up new possibilities in literary studies and scholarship of stories contributes 

meaningfully to the sciences of mind, Herman in particular has high hopes for such dialogue (see, for 

example, his Storytelling And The Sciences of Mind).  Despite a prodigious increase in the numbers of 

papers and conferences on the literary side of this conversation, Alan Richardson cautions that “one 

hesitates to break out the champagne quite yet,” noting that Herman and other cognitive narratologists 

fail to “make a single clear and convincing case for a problem in the mind and brain sciences that can 

only be successfully addressed through partial adaptation of methods, findings, or evidence from a 
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literary field” (361).  And yet the kind of paradigm developed here for investigating the role of spatial 

cognition in story may be a step in that direction.  If storytelling behavior can be reliably shown to 

involve cognitive processes with reasonably clear neural substrates (place cells, grid cells, and head 

position cells, e.g.), then we are a bit closer to applying the rich phenomenology and scholarship of 

stories and literature to an understanding the processes of brain and mind.  Indeed, a study published in 

late 2016 by Alex Huth and Jack Gallant at UC-Berkley moves significantly in this direction by analyzing 

by fMRI the BOLD signals of six subjects who listened to several hours of spoken stories from The Moth 

podcast.  Huth was able to show that, despite significant differences in the auditory signal (different 

voices narrate the stories), reproducible brain region activity was correlated with the semantic content 

of the stories (453).  That is, the processes of making meaning from the same stories made a set of six 

different brains do a similar kind of dance.  While that dance, too, by itself does not give an obvious 

solution to the problem of structure and function between brain and mind, it is exciting to see a high-

level cognitive process such as storytelling begin to help us push our understanding of how it is that 

three pounds of tofu-like tissue produces our experiences of redness, loneliness, happiness, and all the 

qualia of our phenomenological lives.   

 The problem, of course, is an ancient one, reflected in our oldest recorded philosophies and 

stories.  When Gilgamesh loses Enkidu to death, what does it mean that his friend’s essence, his 

personality or spirit is gone yet his body remains?  How are those two kinds of being connected and 

then separated?  This is part of the question that drives Gilgamesh to the edge of human experience for 

an answer.  Since, as Haroun says, “everything comes from somewhere,” it could have seemed to 

creatures who are prone to look for causality (a key ingredient in story sequencing) everywhere that 

something extremely serious must have happened to make this be humans’ nature and fate: a fall, a 

separation, an inherent fault, perhaps.  How is it that we seem to be part material and part spiritual, 

made of different kinds of stuff?  In modern terms, of course, the answer is most often that mind is a 
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product of our brains, and yet the depth of that answer is less than satisfying and is more tenuous than 

we may care to admit.  

 Arriving at a fuller answer will require input and insight from many disciplines, a kind of 

convergence or, consilience, in a word coined by 19th century philosopher and scientist William 

Whewell—who also gave us the words “scientist” and “physicist” (Ross 65).  Whewell’s word formed the 

basis of E.O. Wilson’s 1998 book, Consilience:  The Unity of Knowledge in which Wilson which foresaw a 

reunification of the “two cultures” of the humanities and sciences that C.P. Snow marked as separated 

due to the highly specialized projects and methods of these two broad areas of scholarship.   Just as, 

Wilson argued, physics and chemistry combined to contribute the methods of x-ray diffraction and 

protein purification to determine the enormously complex structure of a protein molecule, a feat 

achieved in 1952 by Max Perutz and John Kendrew, so too must disparate areas of intellectual inquiry 

learn to speak each other’s languages and ponder each other’s problems if we are to solve our hardest 

challenges.  One advantage of such approaches is that, as literary critic Jonathan Gottschall wrote in 

“The Tree of Knowledge and Darwinian Literary Study,” the ideas that stand scrutiny from a variety of 

disciplines are more robust:  “a concept that can survive a brutal sprint through a gauntlet of disciplines, 

all probing for vulnerabilities from different angles, will be hardier than one that wilts under the blows 

from all sides” (257).    

 Echoes of the contributions of the cognitive processes of storytelling to the consilient solution of 

disparate problems can already be heard, for example, by looking for Herman’s elements of narrative in 

the language of statistical analysis, one of our most “objective” modes of scientific inquiry.  A result is 

considered “statistically significant” if it achieves a measurement (worldmaking) that is deemed 

appropriate by an interpretive community (situatedness) and if the analysis was carried out in an 

acceptable fashion (sequencing).  Perhaps the only element missing is that related to qualia, “what’s it 

like,” and yet for anyone who has invested significant time, hope, and energy in a quantitative study, the 
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excitement at discovering a finding that reaches statistical significance is unmistakable, as is the let-

down of realizing that the data do not support rejecting the null hypothesis.  But the real contributions 

of story and literature to a consilient understanding of brain and mind may come from the complexities 

and indirections of narrative that make sophisticated literature so enticing and yet which are evident, in 

simpler forms to be sure, in the stories that young children naturally tell.  Until our modeling of brain 

processes can help us see how all these stories “mean,” then these most sophisticated technologies are 

not yet up to the job of helping us fundamentally understand our phenomenological experiences.  Our 

understanding of stories in a broader biological context is poised to become part of the consilient 

process by which that understanding will be achieved.   
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