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What Is Creativity?What Is Creativity?

To see a World in a Grain of SandTo see a World in a Grain of Sand
And a Heaven in a Wild Flower,And a Heaven in a Wild Flower,
Hold Infinity in the palm of your Hold Infinity in the palm of your 

handhand
And Eternity in an hour.And Eternity in an hour.

----William BlakeWilliam Blake
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What Is Creativity?What Is Creativity?
•• Intelligence?Intelligence?
•• Talent or skill?Talent or skill?
•• The ability to perceive The ability to perceive 

and produce novel and produce novel 
ideas or products that ideas or products that 
are useful to are useful to 
societysociety……..
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Lewis Lewis TermanTerman’’ss Geniuses: The Geniuses: The 
““TermitesTermites””

•• A landmark longitudinal study begun at A landmark longitudinal study begun at 
Stanford in 1921Stanford in 1921

•• Identified and followed children born in 1910 Identified and followed children born in 1910 
or later who had IQs in 135or later who had IQs in 135--200 range200 range

•• Tested the Tested the ““early ripe, early rotten early ripe, early rotten 
theorytheory……and disproved itand disproved it

•• Measured in many waysMeasured in many ways——health, social health, social 
function, etcfunction, etc

•• Although highly intelligent, the Although highly intelligent, the ““TermitesTermites””
made few creative contributionsmade few creative contributions

•• Nobel Laureate William Shockley didnNobel Laureate William Shockley didn’’t even t even 
get included!get included!
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How Does the Brain How Does the Brain 
Think?Think?
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The Miracle of Human Brain The Miracle of Human Brain 
ComplexityComplexity

•• 100 billion neurons in the cerebral cortex100 billion neurons in the cerebral cortex——
as many as the stars in the Milky Wayas many as the stars in the Milky Way

•• A trillion more neurons in the cerebellumA trillion more neurons in the cerebellum
•• Overall, more than a quadrillion neuronsOverall, more than a quadrillion neurons
•• Then add on the dendrites, spines, and Then add on the dendrites, spines, and 

synapses (1000synapses (1000--10,000 synapses/neuron)10,000 synapses/neuron)
•• Then ponder the number of Then ponder the number of 

interconnections that are possible through interconnections that are possible through 
feedback loopsfeedback loops

•• It is not surprising that our brains have an It is not surprising that our brains have an 
enormous creative capacityenormous creative capacity
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Neurons, Dendrites, Spines, Neurons, Dendrites, Spines, 
Synapses, Feedback LoopsSynapses, Feedback Loops
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All Human Beings Have All Human Beings Have 
Creative CapacitiesCreative Capacities

•• Ordinary Ordinary 
creativitycreativity

•• Extraordinary Extraordinary 
creativitycreativity
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The Example of The Example of 
LanguageLanguage
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The Concept of Self Organizing The Concept of Self Organizing 
SystemsSystems

•• Draws heavily on chaos theoryDraws heavily on chaos theory
•• Process of self organization is Process of self organization is 

not linearnot linear
•• It is nonlinear and dynamicIt is nonlinear and dynamic
•• Nonlinear=not easily predictable, Nonlinear=not easily predictable, 

small causes can have large small causes can have large 
effectseffects

•• Dynamic=subject to frequent Dynamic=subject to frequent 
change, or change, or ““unstableunstable””
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The Brain as A Self The Brain as A Self 
Organizing System (SOS)Organizing System (SOS)

•• The whole is greater than its The whole is greater than its 
partsparts

•• Its parts spontaneously self Its parts spontaneously self 
organize to create something organize to create something 
newnew

•• Control is not centralizedControl is not centralized
•• It is distributed throughout It is distributed throughout 

the whole systemthe whole system
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Examples of SOSExamples of SOS
•• Flocking of birdsFlocking of birds
•• Schooling of fishSchooling of fish
•• Swarming of beesSwarming of bees
•• Changes in Changes in 

ecosystems due to  ecosystems due to  
to climate changes, to climate changes, 
predatorspredators

•• Changes in Changes in 
economy in due to economy in due to 
changes in changes in 
geopolitics or geopolitics or 
natural resourcesnatural resources
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How Does the Brain Think Creatively?How Does the Brain Think Creatively?
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ColeridgeColeridge
The Author continued for about three hours in The Author continued for about three hours in 

a profound sleep, at least of the external a profound sleep, at least of the external 
senses, during which time he has the most senses, during which time he has the most 
vivid confidence, that he could not have vivid confidence, that he could not have 
composed less than from 200composed less than from 200--300 lines; if 300 lines; if 
that indeed can be called composition in that indeed can be called composition in 
which all the images rose up before him as which all the images rose up before him as 
thingsthings, with a parallel production of the , with a parallel production of the 
correspondent expressions, without any correspondent expressions, without any 
sensation or consciousness of effort. sensation or consciousness of effort. 
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Neil SimonNeil Simon

•• I slip into a state that is apart I slip into a state that is apart 
from reality.  from reality.  

•• I donI don’’t write consciously t write consciously –– it it 
is as if the muse sits on my is as if the muse sits on my 
shoulder.shoulder.
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MozartMozart
•• When I am, as it were, completely in myself, When I am, as it were, completely in myself, 

entirely alone, and of good cheer entirely alone, and of good cheer —— say say 
traveling in a carriage, or walking after a good traveling in a carriage, or walking after a good 
meal, or during the night when I cannot sleep; it meal, or during the night when I cannot sleep; it 
is on such occasions that my ideas flow best is on such occasions that my ideas flow best 
and most abundantly.  and most abundantly.  WhenceWhence and and howhow they they 
come, I know not; nor can I force them.  come, I know not; nor can I force them.  ……my my 
subject enlarges itself, becomes methodized and subject enlarges itself, becomes methodized and 
defined, and in the whole, though it be long, defined, and in the whole, though it be long, 
stands almost complete and finished in my stands almost complete and finished in my 
mind, so that I can survey it, like a fine picture or mind, so that I can survey it, like a fine picture or 
a beautiful statue, at a glance.  Nor do I hear in a beautiful statue, at a glance.  Nor do I hear in 
my imagination the parts my imagination the parts successivelysuccessively, but I , but I 
hear them, as it were, all at once (gleich alles hear them, as it were, all at once (gleich alles 
zusammen).  What a delight this is I cannot tell!  zusammen).  What a delight this is I cannot tell!  
All this inventing, this producing, takes place in All this inventing, this producing, takes place in 
a pleasing lively dream. a pleasing lively dream. 
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PoincarePoincare
•• One evening, contrary to my custom, One evening, contrary to my custom, 

I drank black coffee and could not I drank black coffee and could not 
sleep.  Ideas rose in crowds; I felt sleep.  Ideas rose in crowds; I felt 
them collide until pairs interlocked, them collide until pairs interlocked, 
so to speak, making a stable so to speak, making a stable 
combination.  By the next morning I combination.  By the next morning I 
had established the existence of a had established the existence of a 
class of Fuchsian functions, those class of Fuchsian functions, those 
which come out from the which come out from the 
hypergeometric series; I had only to hypergeometric series; I had only to 
write out the results, which took but a write out the results, which took but a 
few hours.few hours.
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Exploring the Neural Basis of the Exploring the Neural Basis of the 
Unconscious: Unconscious: ““The Edge of ChaosThe Edge of Chaos””
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Random Episodic Silent Random Episodic Silent 
Thought (REST)Thought (REST)

•• Evaluated through free association Evaluated through free association 
in the psychoanalytic traditionin the psychoanalytic tradition

•• The literary basis for The literary basis for A Portrait of A Portrait of 
the Artist as a Young Manthe Artist as a Young Man or or The The 
Sound and the FurySound and the Fury

•• Primary process thinkingPrimary process thinking——free and free and 
uncensoreduncensored

•• The resource for creativity, The resource for creativity, 
dreams, and religious experiencesdreams, and religious experiences
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The Brain during REST: The Brain during REST: 
Association CortexAssociation Cortex
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Ontogenetic Ontogenetic 
map of human map of human 

cortex: the cortex: the 
regions that regions that 

are the last to are the last to 
myelinatemyelinate——

the the 
associationassociation

corticescortices
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How Does the Brain Create?How Does the Brain Create?
•• Thought is not just dynamic and Thought is not just dynamic and 

nonlinear; unconscious processes nonlinear; unconscious processes 
play a roleplay a role

•• Association cortices are freely Association cortices are freely 
communicating back and forth, communicating back and forth, 
without being subject to reality without being subject to reality 
principlesprinciples

•• Associations may initially be Associations may initially be 
meaningless and unconnected, but meaningless and unconnected, but 
then a new connection emerges that then a new connection emerges that 
is creativeis creative

•• The brain The brain disorganizesdisorganizes in order to in order to self self 
organizeorganize and produce a totally new and produce a totally new 
ideaidea
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The Iowa Study of Creative The Iowa Study of Creative 
GeniusGenius

•• Some of my most exciting work in Some of my most exciting work in 
progressprogress

•• The study compares neural activity in 30 The study compares neural activity in 30 
highly creative artists, 30 highly creative highly creative artists, 30 highly creative 
scientists, and 30 noncreative scientists, and 30 noncreative 
individuals matched on IQindividuals matched on IQ

•• Working hypothesis: creative people will Working hypothesis: creative people will 
have more activity in association cortex have more activity in association cortex 
while performing 3 tasks that require while performing 3 tasks that require 
““making associationsmaking associations”” in an fMR studyin an fMR study

•• The 3 tasks: word association, picture The 3 tasks: word association, picture 
association, and pattern detectionassociation, and pattern detection
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The Subjects Are Highly The Subjects Are Highly 
CreativeCreative
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The Nature of the StudyThe Nature of the Study

•• Interview about the Interview about the 
creative creative processsprocesss

•• Anatomic MRAnatomic MR
•• Functional MRFunctional MR
•• Cognitive TestsCognitive Tests
•• DebriefingDebriefing
•• Personal Personal ““brain bookbrain book””
•• Personal brain modelPersonal brain model
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What Have We Learned, So What Have We Learned, So 
Far?Far?

•• The 3 tasks strongly activate The 3 tasks strongly activate 
association cortex, with some association cortex, with some 
tasktask--related differencesrelated differences

•• The creative people have much The creative people have much 
more prominent activationsmore prominent activations

•• Patterns are essentially identical Patterns are essentially identical 
in artists and scientistsin artists and scientists
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Word AssociationWord Association

Control subject Creative subject

Eat

Wealth

Forget
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Picture AssociationPicture Association

Control subject Creative subject
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Why Should Artists and Why Should Artists and 
Scientists Have Similar Scientists Have Similar 

Brain Activations?Brain Activations?
•• Perhaps the creative process is very Perhaps the creative process is very 

similar in art and sciencesimilar in art and science——both show both show 
sudden flashes of insight and intuitionsudden flashes of insight and intuition

•• Many creative people have interests Many creative people have interests 
and skills in both fieldsand skills in both fields——e.g., Einstein e.g., Einstein 
played the violin, Watson writes booksplayed the violin, Watson writes books

•• Being a Being a ““polymathpolymath”” (good at many (good at many 
things) enhances creativity because things) enhances creativity because 
such people can see a such people can see a ““big picturebig picture””
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The Example of George LucasThe Example of George Lucas
•• WriterWriter
•• Film directorFilm director
•• A winner of the A winner of the 

national Medal of national Medal of 
Technology for Technology for 
digital imaging and digital imaging and 
computer graphicscomputer graphics

•• A very successful A very successful 
businessmanbusinessman
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Creativity and Mental IllnessCreativity and Mental Illness

•• Is there a Is there a 
relationshiprelationship

•• If so, to which If so, to which 
illness?illness?

•• Are different Are different 
types of types of 
creativity related creativity related 
to different types to different types 
of illness?of illness?
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Genius and InsanityGenius and Insanity

•• Those who have become eminent in Those who have become eminent in 
philosophy, politics, poetry, and the arts philosophy, politics, poetry, and the arts 
have all had tendencies toward have all had tendencies toward 
melancholia.  melancholia.  

----AristotleAristotle
•• Great Wits are sure to Madness near allyGreat Wits are sure to Madness near ally’’d:  d:  

And thin Partitions do their Bounds divide.  And thin Partitions do their Bounds divide.  
----John Dryden John Dryden 
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Joan Joan 
MiroMiro
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MichaelMichael
FaradayFaraday
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The First Modern Empirical The First Modern Empirical 
Study of Creativity and Mental Study of Creativity and Mental 

IllnessIllness
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The Iowa WritersThe Iowa Writers’’ Workshop: The Workshop: The 
Oldest and Most Famous Creative Oldest and Most Famous Creative 

Writing Program in the WorldWriting Program in the World
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For ExampleFor Example……
•• Kurt VonnegutKurt Vonnegut
•• John IrvingJohn Irving
•• Robert LowellRobert Lowell
•• JorieJorie GrahamGraham
•• Gail GodwinGail Godwin
•• Phillip RothPhillip Roth
•• John CheeverJohn Cheever
•• Current faculty: two McArthur Current faculty: two McArthur 

““geniusesgeniuses”” and two Pulitzer and two Pulitzer 
prizesprizes
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Design of StudyDesign of Study
•• Structured interview designed to examine Structured interview designed to examine 

creative, social, psychiatric, and family creative, social, psychiatric, and family 
historyhistory

•• Diagnostic criteria applied to both subjects Diagnostic criteria applied to both subjects 
and family membersand family members

•• Specific criteria  used to define level of Specific criteria  used to define level of 
creativity creativity 

•• Cognitive  and personality tests also givenCognitive  and personality tests also given
•• Control group: educationallyControl group: educationally-- matched matched 

individuals from individuals from ““noncreativenoncreative”” professionsprofessions
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History of StudyHistory of Study
•• Began in early 1970sBegan in early 1970s
•• Facilitated by my prior career Facilitated by my prior career 

in the Iowa English in the Iowa English 
departmentdepartment

•• Permitted me to recruit 30 Permitted me to recruit 30 
writers, most of them wellwriters, most of them well--
known, over the next 10known, over the next 10--15 15 
yearsyears
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James James 
Joyce and Joyce and 

FamilyFamily
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HypothesesHypotheses
•• Writers would not have an Writers would not have an 

increased rate of psychiatric increased rate of psychiatric 
illness in comparison with illness in comparison with 
educationally matched controlseducationally matched controls

•• Their first degree relatives would Their first degree relatives would 
have an increased rate of have an increased rate of 
schizophreniaschizophrenia

•• Cognitive testing would show Cognitive testing would show 
differences in cognitive styledifferences in cognitive style
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Psychiatric Illness in Writers vs. Psychiatric Illness in Writers vs. 
ControlsControls

N         N         %             %             
XX22 PP

WritersWriters ControlsControls

Bipolar IBipolar I 44 1313 00 00 -- nsns
Bipolar IIBipolar II 99 3030 33 1010 2.602.60 nsns
UnipolarUnipolar 1111 3737 55 1717 2.132.13 nsns
Any Bipolar DisorderAny Bipolar Disorder 1313 4343 33 1010 6.906.90 ..0101
Any Mood DisorderAny Mood Disorder 2424 8080 99 3030 13.2013.20.001.001
AlcoholismAlcoholism 99 3030 22 77 4.014.01 .05.05
Drug AbuseDrug Abuse 22 77 22 77 -- nsns
SuicideSuicide 22 77 00 00 -- nsns
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Psychiatric Illness in First Psychiatric Illness in First 
Degree Relatives of Writers vs. Degree Relatives of Writers vs. 

ControlsControls
WritersWriters ControlsControls

NN %% NN %% XX22 PP

Total Relative NTotal Relative N 116116 121121
Bipolar IIBipolar II 44 33 00 00 -- .056.056
UnipolarUnipolar 1717 1515 33 22 9.849.84 .01.01
Any Mood DisorderAny Mood Disorder 2121 1818 33 22 14.2114.21 .001.001
AlcoholismAlcoholism 88 77 77 66 0.010.01 nsns
SuicideSuicide 33 33 00 00 -- nsns
Any IllnessAny Illness 4949 4242 1010 88 34.7734.77 .0001.0001



IowaIowa

Total Relative NTotal Relative N 116116 121121
All relatives + creativeAll relatives + creative 2020 3333 1111 1818 -- nsns
All relatives + + creativeAll relatives + + creative 1212 2020 55 88 4.854.85 .05.05
Total creative relativesTotal creative relatives 3232 5353 1616 2727 9.109.10 .01.01

Writers Writers ControlsControls

NN %% NN %% XX22 PP

Creativity in First Degree Creativity in First Degree 
Relatives of Writers vs. Relatives of Writers vs. 

Controls:Controls:
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ConclusionsConclusions
•• Contrary to the initial hypothesis, Contrary to the initial hypothesis, 

writers have an increased rate of writers have an increased rate of 
mood disordermood disorder

•• Their family members also have Their family members also have 
an increase in both mood an increase in both mood 
disorder and creativitydisorder and creativity

•• They appear to share a diathesis They appear to share a diathesis 
that predisposes to both mood that predisposes to both mood 
disorder and creativity. disorder and creativity. 
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Is There a Relationship with Is There a Relationship with 
Schizophrenia?Schizophrenia?
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John NashJohn Nash
•• Nobel laureate: Nobel laureate: 

inventor of game inventor of game 
theorytheory

•• Developed Developed 
schizophrenia at schizophrenia at 
age 30age 30

•• Son Johnny: also Son Johnny: also 
suffers from suffers from 
schizophreniaschizophrenia
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Bertrand RussellBertrand Russell
•• Uncle William: Uncle William: 

““insaneinsane””
•• Aunt Agatha: Aunt Agatha: 

delusionaldelusional
•• Son John: Son John: 

schizophrenaschizophrena
•• Granddaughter Granddaughter 

Helen: Helen: 
schizophrenia and schizophrenia and 
suicidesuicide
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Is There Empirical Is There Empirical 
Evidence?Evidence?
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What Have Been the Most What Have Been the Most 
Important Scientific Important Scientific 

Discoveries Since the Dawn of Discoveries Since the Dawn of 
Modern Science?Modern Science?
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The Dawn of Modern The Dawn of Modern 
ScienceScience

•• Arose in the world of the Arose in the world of the 
Renaissance, when the absolute Renaissance, when the absolute 
authority of the church and the Bible authority of the church and the Bible 
was called into questionwas called into question

•• Arose because people attempted to Arose because people attempted to 
knowknow (science=to know) about the (science=to know) about the 
world through observation, testing, world through observation, testing, 
and empirical proofand empirical proof

•• Francis Bacon and the Francis Bacon and the NovumNovum
OrganumOrganum: the first statement of the : the first statement of the 
modern philosophy of sciencemodern philosophy of science
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Man can act and understand no further than he has Man can act and understand no further than he has 
observed, either in operation or in contemplation, of the observed, either in operation or in contemplation, of the 
method and order of nature.  method and order of nature.  

----Francis Bacon, Francis Bacon, NovumNovum OrganumOrganum
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The Most Important The Most Important 
Discoveries of Modern Discoveries of Modern 

ScienceScience
•• Newtonian mechanicsNewtonian mechanics
•• The theory of relativity The theory of relativity 
•• The structure of DNAThe structure of DNA
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Newtonian Newtonian 
MechanicsMechanics

Nature and NatureNature and Nature’’s laws lay hid in night.s laws lay hid in night.
God said God said ““Let Newton be,Let Newton be,”” and all was and all was 

light.light.
----Alexander PopeAlexander Pope
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Isaac NewtonIsaac Newton

•• Born a Born a 
““preemiepreemie””

•• Chronically Chronically 
suspicioussuspicious

•• Psychotic break Psychotic break 
at age 40at age 40

•• Unusual Unusual 
interests and interests and 
beliefsbeliefs
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Theory of RelativityTheory of Relativity

E=mc2
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Albert EinsteinAlbert Einstein

•• Nobel Nobel 
laureatelaureate

•• Schizotypal Schizotypal 
traitstraits

•• Son with Son with 
schizophreniaschizophrenia
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The Structure of DNAThe Structure of DNA
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James WatsonJames Watson

•• Nobel laureateNobel laureate
•• Son with Son with 

schizophreniaschizophrenia
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The three most important discoveries of The three most important discoveries of 
modern science were all done by men who modern science were all done by men who 

have an association with schizophrenia.have an association with schizophrenia.

What are the odds of that What are the odds of that 
association occurring by association occurring by 

chance?chance?
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Genius and SchizophreniaGenius and Schizophrenia
•• Does the illness (or carrying the Does the illness (or carrying the 

diathesis) confer an ability to diathesis) confer an ability to 
perceive and think in a highly perceive and think in a highly 
original way? To perceive new and original way? To perceive new and 
different relationships?different relationships?

•• Is the thinking style related to the Is the thinking style related to the 
cognitive dysfunctions of cognitive dysfunctions of 
schizophrenia?schizophrenia?

•• Are the original insights of Newton Are the original insights of Newton 
or Einstein a mild/useful variant of or Einstein a mild/useful variant of 
““associative loosening?associative loosening?
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A Question and NashA Question and Nash’’s s 
AnswerAnswer

•• ““How could you believe that How could you believe that 
you are being recruited by you are being recruited by 
aliens from outer space to aliens from outer space to 
save the world?save the world?””

•• ““Because the ideas I had about Because the ideas I had about 
supernatural beings came to supernatural beings came to 
me the same way that my me the same way that my 
mathematical ideas did.  So I mathematical ideas did.  So I 
took them seriously.took them seriously.””
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Some Thoughts and IdeasSome Thoughts and Ideas

•• Creativity is a mental gift that permits Creativity is a mental gift that permits 
people to perceive in original and novel people to perceive in original and novel 
waysways……to see things that others canto see things that others can’’tt

•• It is shared across disciplines such as It is shared across disciplines such as 
math and literaturemath and literature

•• It makes its possessor It makes its possessor ““different,different,”” and and 
sometimes vulnerable to mental sometimes vulnerable to mental 
illnesses such as schizophrenia or mood illnesses such as schizophrenia or mood 
disorderdisorder



IowaIowa

Kubla Khan: Or, A Vision in Kubla Khan: Or, A Vision in 
A DreamA Dream

Beware!  Beware!Beware!  Beware!
His flashing eyes, his floating hair!His flashing eyes, his floating hair!
Weave a circle round him thrice,Weave a circle round him thrice,
And close your eyes with holy dread,And close your eyes with holy dread,
For he on honeyFor he on honey--dew hath fed,dew hath fed,
And drunk the milk of Paradise.And drunk the milk of Paradise.
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William BlakeWilliam Blake
To see a World in a Grain of SandTo see a World in a Grain of Sand
And a Heaven in a Wild Flower,And a Heaven in a Wild Flower,
Hold Infinity in the palm of your Hold Infinity in the palm of your 

handhand
And Eternity in an hour.And Eternity in an hour.
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