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A little about myself
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https://cognitive-

complexity.net.technion.ac.il 

https://cognitive-complexity.net.technion.ac.il/
https://cognitive-complexity.net.technion.ac.il/


Agenda
3

 Create a bridge between science and education 

related to creativity sciences

 Advocate for the significance of incorporaring 

creativity assessment and development in the 

classroom 



Why does it matter?
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Creativity: Myths & Facts
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Creativity: Myths & Facts
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Myth or fact? 1/2
7

 Teachers appreciate the idea of creativity but not 

necessarily creative pupils

 Creative people are usually more intelligent

 A man's creativity increases his attractiveness to 

potential partners

 Getting rewarded for creative performance at 

work increases their productivity



Myth or fact? 1/2
8

 Teachers appreciate the idea of creativity but not 

necessarily creative pupils

 Creative people are usually more intelligent

 A man's creativity increases his attractiveness to 

potential partners

 Getting rewarded for creative performance at 

work increases their productivity



Myth or fact? 2/2
9

 Creativity “sits” in the right hemisphere of the brain

 Creativity cannot be measured

 Children are more creative than adults

 Creative ideas are naturally a good thing

 Creative accomplishents are usually the result of a 

sudden inspiration
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Intro to creativity
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A few examples
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Challenge #1 – the nine dot problem



A father and his son took a road trip with a bunch of 
the son’s friends. Unfortunately, they had a serious car 
accident. The father died immediately and the son 
was rushed to a nearby hospital

Luckily, the head of the surgery department – the 
toughest, most energetic, powerful and feared from 
physician – was in the hospital. After closely 
examining the patient, the head of the department 
said: “I can’t do it, I can’t operate on my son”

Challenge #2



 Divide an L shaped farm into four parts that have 

the same size and shape

Challenge #3 – the farm problem



 A patient has an inoperable tumor in the middle of 

the body. There is a ray at a strong intensity that 

can destroy the tumor, but the ray also harms the 

healthy tissue that it travels through. At low 

intensities, the ray will spare the health tissue but 

will not destroy the tumor. 

 Think out a way to use the ray to destroy the tumor 

without damaging healthy tissue.

Challenge #4 – radiation problem



 Plant 10 trees in five rows with four trees in each 

row

Challenge #5 – tree problem



Challenge #6 – matchstick problems
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General
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So what is it??
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The complexity of creative thinking
21



 We really don’t know

 Ill-defined concept (i.e. time, consciousness, ethics…)

 Is it – 

 Generation? Innovation? Originality? Uniqueness? 

Thinking outside the box?

 Artistic creativity versus scientific creativity vs. 

every-day creativity

What is creativity?



Creativity as a science

 Creativity has come a 
long way

 Once viewed as 
mysterious workings of 
the gods (some still do!)

 Modern science 
considers creativity to 
be result of measurable 
psychological processes
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The scientific “revolutions” in creativity 

research
24

 The cognitive revolution of the early 1990’s

 Studying creativity within ‘ordinary’ cognitive 
capacities, such as language, memory, and attention

 The neuroscientific revolution of the early 2000’s

 Elucidate how the brain supports creative processes

 The computational revolution of the mid 2010’s

 Utilizing computational tools to quantitatively assess 
and predict creativity



J. P. Guilford’s presidential address 

(1950)

 “I discuss the subject of 

creativity with great 

hesitation, for it 

represents an area in 

which psychologists 

generally, whether 

they be angels or not, 

have feared to tread.”

 Sensitivity to problems

 Fluency

 Novelty

 Flexibility of mind

 Synthesis

 Reorganization

 Complexity

 Evaluation
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The four P’s model
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 Person: qualities, abilities

 Process: mental functions, strategies, brainstorming

 Product: ideas, performances, songs, etc.

 Press: pressures; internal or external



Different types of c(reativity)
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The two c’s

 Big C Creativity

 Eminence 

 World-class accomplishments

 High-impact, culturally 

significant work

 Little c creativity

 Everyday creativity

 Hobbies, ideas, jokes, quips, 

actions

 New for you, not for world at 

large
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4-c’s model
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7-c’s model
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Dimensions of creativity (product)
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Novelty & appropriateness

 The “standard” 
definition: novel and 
useful

 Novel: original, unique, 
unusual compared to 
others, statistically rare

 Useful: appropriate, 
workable, effective, 
satisfying, adaptive in 
context
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Novelty without usefulness

 Is too much novelty a bad 
thing?

 Schizophrenic patients are 
known for extraordinary 
novelty (free associations)

 Many ideas lack 
practicality/appropriateness 

 Illustrates the usefulness of 
usefulness in defining 
creativity
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Appropriateness

 Appropriateness depends 
on the domain

 Painting vs. scientific 
discovery 

 Cultures differ in their 
values (e.g. clothing)

 Valuable does not always 
mean positive (e.g., 
Bernie Madoff)
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Surprisingness 

 Is surprise different 

than novelty?

 Surprise is 

emotional, novelty 

is less so
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But..

 Is that it?

 Are we missing 

anything?

 The process definition 

of creativity
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The creative process
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The creative process 

(Wallas, 1926)
38

 Preparation

 preparatory work on a problem that focuses the individual's mind on the 
problem and explores the problem's dimensions

 Incubation

 where the problem is internalized into the unconscious mind and nothing 
appears externally to be happening

 Intimation

 the creative person gets a 'feeling' that a solution is on its way

 Illumination

 where the creative idea bursts forth from its preconscious processing into 
conscious awareness

 Verification

 where the idea is consciously verified, elaborated, and then applied



A short detour
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Creativity as blind variation and selective 

retention (BVSR) – Dean Simonton
40



The associative theory of creativity 

(Mednick, 1962)

 ‘‘the forming of associative elements into new 
combinations which either meet specified requirements 
or are in some way useful. The more mutually remote 
the elements of the new combination, the more 
creative the process or solution’’(Mednick, 1962, p. 
221)

 Creative individuals are characterized by “flat” 
(more and broader associations to a stimulus) 
instead of “steep” (few, common associations to a 
stimulus) associational hierarchies

41



Creative process model
42



Deconstructing the creative process

Mayseless, Aharon-Peretz, & Shamay-Tsoory (2014). Neuropsychologia, 64, 157-165.



The role of memory in creative ideation 

(MemIC)
44

Benedek, Beaty, Schacter, & Kenett (2023). Nature Reviews Psychology, 2(4), 246-257.



Creativity research
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Creativity around the world
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Top 15 keywords
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Creativity journals
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Creativity societies
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The role of knowledge in creativity
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The role of memory in creativity?
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A short demonstration
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How do we search our memory?
53

Map/space/

network

Vehicle/

process



Research questions

 What is the role of 
knowledge in creative 
thinking?

 What are the 
cognitive dynamics 
involved in the creative 
process?

 Is the creative brain 
“wired” differently?

 What are the neural 
dynamics involved in 
the creative process?
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Cognitive Neural 



Network Science
55

Collins and Loftus (1975)Kenett et al. (2011)



The role of knowledge in creative thinking

56

Structure

Dynamics



Young people
57

Low Creative 

Individuals

High Creative 

Individuals

Kenett et al. (2014). Frontiers in Human Neuroscience, 8:407.He et al. (2021). Thinking & Reasoning, 27(2), 268-293.



The plot thickens
58

Low-Cue

High-Cue



Children
59

Dénervau et al. (2021). npj Science of Learning, 6(1), 35.



Students
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Old people
61



Memory restructuring

 A man walks into a bar 

and asks for a glass of 

water. The bartender 

looks at him and takes 

out a shotgun. The man 

looks at the bartender, 

says ‘Thank you’ and 

walks out.

 What happened?
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Summary 
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Summary 
64
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