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Overview Attekintés

Klasszikus kettésseg: elemz0 és
egészleges, Selz versus

Classic duality : analytic versus
holistic Selz versus Wertheimer.

Direction and set in problem
solving

Images and inner speech
Selection theories

Logical inferential systems
Errors of deduction

Errors of induction Wason

The Sputnik shock and the
cognitive revolution

Changes in creativity research

Wertheimer.

Irany és beallitddas a
feladatmegoldasban. Kepek és
motyogas a gondolkodasban.

Szelekcids elméletek

Logikai kovetkeztetési
rendszerek.

Deduktiv hibak.
Induktiv hibak. A Wason feladat.

A szputnyik sokk es a kognitiv
forradalom

A kreativitas kutatas valtozasai



Task 1

Make 4 identical 6 gyufabdl csinaljon
triangles from 6 4 egybevago
matches haromszaoget



2. Betuszamtan Letter algebra
D=5

DONALD +
GERALD

ROBERT



Otto Selz (1881-1943)

Structure o Szerkezet
Direction e lrany

Comparing o Feltétel és helyzet
demands and 0sszevetes
situation o Analitikus

Analitic attitude hozzaallas



Max Wertheimer (1880-1943
Wholes |
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Insight: reorganization L, f
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Visual tasks . ,
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problem e Vizualis feladatok
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N — o Szakaszok
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Duncker funkcionalis fixacio
Functional fixedness




Maier two ropes két kotel

Functional Fixedness




New and Old Uj és Régi

Role of sets » Beallitodasok
Repetition: speed SZErepe

up e |smetlodes:
Problem gyorsitas
redefintion e A probléma
Innovation and allando
preservation Ujrafogalmazasa
Ein-sicht. Vision  * Ujitds és meg6rzés
and analysis  Be-latas. Mindig

latas v. elemzés?



Blhler - Popper on changes. Problem
solving IS one case

A tudas valtozasral:
a problémamegoldas csak egy eset
Problem Experimental theory Error elimination Final problem Evalution
Problema Kiseérleti elmélet Hibakiiktatas Vegproblema Kiértekelo vita

KE, —= HK —= P,
KE, — HK, — P,

KE, —= HK, — P,

Karl Buhler (1879-1963)
Karl Popper (1902-1994)




Dennett; Selection tower:
Darwinian, Skinnerian an
Popperian beings

a kilkinboed
vilaszokat...
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killonbézs |, lix
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New duality Uj kettéssé
Kahnemann '

Gyors. Intuitiv

Az Intuitiv rendszer
rendkivul gyors. Els6
megerzes.

Nem stupid. Perceptualis
oksag, szemantikai
el6feszités, Ismetlési

hatasok. Evolucids, bevalt.
Erzelmi heurisztika

Nehezen tud nagy
adathalmazokat 6sszevetni.

Meehl: klinikai intuicid

L assU. Kovetkezd =% | ./

Nagy
adathalmazok.

Merlegelo, logikus

Félrevezethet a
mindentudassal.

Meehl: statisztikal
predikcio.



Small task Kis feladat

e In Moscow, all men ¢ Eszakon minden

are bold. medve feheér.
e [van lives In e Brumi medve
MoSCcOoWw. eszakon él.

e Thus, Ivan is... e Tehat?



A tiszta formalis gondolkodas
mint ktlonlegesséqg Lurija 1930

* Pure formal e« Sosem voltam ott
thought Is special  « | ehetetlenség

* Denial based on » Olyan nincs, hogy
experience mindenki kopasz

 Denial based on
Impossibility




Induction 1ssues Wason 1966

" Ny = g ¢

T4

0

.

Ha paros, akkor maganhangzo
Melyik kettot kell megneznem ?

Ha s6rt iszik, akkor
Melyik kettot kell m

psychologyinaction.org

feletti.

V4

If even, then wovel.

If drinks beer, then over 18.

egnéznem ?


http://superawesomevectors.deviantart.com/art/Flat-Glass-Of-Beer-517949577
https://creativecommons.org/licenses/by/3.0/

Two types of productive thinking in the 1960s:
Convergence and divergence
Creativity as disorganization and multiplicity
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Classic vision of the creative
person which is later ramified

Divergent

Open to experience
MASC and FEMIN
Independent
Sensitive



lhree great changes of
creativity research over half a

century
60-s 2000

Everbody creative ,Outstanding’
Divergency Hard work
ndividual creativity Social aspects
Domain general  Domain specific
nternal factors Life paths




Talent and practice

The role of great
practice :

Practicing holes;
repetition/variation

10.000 hours
pratice

10 years for
mastery

Emotions and
mentors

Ericson: stages of
expertise formation
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Refinement or the idea o1

divergency
Simonton
SCIENTIST e ARTIST
Original in their own  More many sided
field
. . e General
Domain specific d
divergence |vergence |
Rational imagination ~ * Emotional primary
Process

Imagination




Two roads to creativity

Conventional

First born

Good student
Single mentor
Stabil political views

Logical
Narrow
Less trouble

SCIENTIST
Paradigm Revolution

DEVELOPMENT

TENDENCIES

INNOVATION

Occasional

Multiple, dramatic
Later born
Failures

Many mentors
Instabil politics

Intuitive
Variable
Many patologies

ARTIST
Formal EXxpressive



The example of psychology (K.
Simonton)

* Objecive, quantitative.
analytic, inpersonal,
static

e Subjective,
gualitative, personal

 Both influential, only

the middle Is
lukewarm

Total Citations
N 3 o ~ co ©
| I I I T




Three senses of networks in psychology and
their relations to creativity

THOUGHTS

BRAIN NETWORKS

PEOPLE



http://blogs.scientificamerican.com/beautiful-minds/files/2013/08/F3.large_2.jpg

The cognitive aspect of networks
SEMANTIC HIERARCHIES AND CREATIVITY
Steep and Flat Hierarchies Mednick,
1962

High

Sleep Associalive Mrararchy
e Flol Associalive Hisrarohy

Associative
Responss
Stréngth

Low.

Chalr Cloth Wood Leg Food Mabal



REM sleep In 1act helps the
novel use of iInformation

COOKIES, SIXTEEN,M@QA@ELCK et a'I 2009

ANALOGY PRIME
TALL:SHORT SALTY: S....

60 -
20 1
40
30 -
20 -
10 4

Improvement (%)

0 ——
10 -

-20 -
Rest NREM REM



The role of crossing
disciplinary cultures in scientific creativity :
Semantic/categorial transgression

 Helmholtz: physics and experience

 Darwin geomorphology and life:
graduality

 The very idea of NETWORKS
extended

 The iImminent danger of reductionism



Semantic crossing ana multiple
group membership

 Bartlett, Koestler: key to = ﬁ AR |
Innovation is the ‘
boundary crossing

e Julesz: scientific

bilingualism MSSovici
e M PR it] e R Raison
oscovici ‘cognitive o0 & B Cultures

polyphasia’.




Brain and creativity

e Simple ideas: creativity Is right hemisphere
function
e Dietrich (2004) complex two wav model

Knowledge Domain

Emotional Cognitive

Deliberate

Processing
Mode

Spontaneous

Figure 1. Itis proposed that there are four basic types of creative insights, each mediated
by a distinctive neural circuit. Creative insights can be the result of two processing modes,
deliberate and spontaneous, each of which can guide neural computation in structures that
contribute emotional content and in structures that provide cognitive analysis. Crossing the
two processing modes with the type of information vields the four basic types of creativity.



Abraham, 2012: divergent and

convergent areas in the brain
° Divergent . convergent

e Hippocampus and ¢ Right dorsolateral
amygdala prefrontal

e Dorsal and ventral = Right upper
medial prefontal parietal



Three brain networks In

e Networ
Networ

e Networ
e Networ

creativity

K 1: The Executive Attention
K

K 2. The Imagination Network

K 3: The Salience Network



Kaufman, 2013

Red imagination, green executive attention



Darwinian model of creativity
Campbell and Simonton

e Creation is a random process
 Two Darwinian aspects

o Creatives liked more ?

» Generation — selection separated

* |dea generation followed by selection
« |dea generation and selection two independent pr | ‘
o Stabil hit ratio |

* 0.72 correlation of number of papers and citation number to
most cited papers

Produkcio,

L
a

Hipotézisck &=—— Produkcio, —  Szelekcié ——> menet

Produkcion


http://en.wikipedia.org/wiki/File:Donald_T_Campbell-lg.jpg

Simonton model. Stable idea
generating random process and
age

CREA

p(t) = 61 (e-0.041 _ g-0.051)

Annual Productivity (p)

o —- 18] L] ¥ w

] | L ] i J
t 0 10 20 30 40 50 60
Age 20 30 40 50 60 70 80



1T he assumed relations petween
semantic and Ego-centered
networks

Relationship quality
Stable, maintanence, establishin
Opennes to experience ¢
B

Q: Clustering/path length and the small world issue

Sample Networks




LISt O Ccreative relationship
ideas Perry-Smith and Shalley,
2003

o Keéri: more support net, more creativity
e More weak ties, more creative

e Central more creative, but external ties
needed

* Peripheral with many external ties is
best

o External contacts less risky

« Creativity fosters centrality, but after a
while centrality inhibits creativity



b Cultural elements in a
® Darwinian process Simonton
 Disintegration of multiethnic empires
fosters creativity

 Intellectual multiplicity

e Foreign influence. 20-30 % of excellence
In the US Is foreign trained

 Family e.qg. religious multipilicity also helps




Some advice

Look actively for external contacts
Mentors are crucial
Slightly excentric is good mentor

Talent and early practice: 10.000 hours
needed for excellence
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