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Today - 
2

Knowledge Assessment Questions



Creativity and learning 1/2

 Learning Efficiency Test

 learning Lithuanian-

English word pairs

 associative thinking

 verb generation task 
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Creativity and learning 2/2
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The role of knowledge in creativity
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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 



How do we search our memory?
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Map/space/

network

Vehicle/

process



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



The role of knowledge in creative thinking
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Structure

Dynamics



Young people
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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.



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



Students
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For more information
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Kenett & Faust (2019) Kenett (2024)



Assessment
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Recognizing creativity

 Memory is more 
straightforward to test than 
creativity (agreement)

 Creativity is unknown, can’t be 
recognized

 Easier to distinguish with little-
c (e.g., my new poem is more 
original)

 Harder at higher-levels Big-C, 
requires domain expertise
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Recognizing creativity: Consensus

 Creativity is a social 
judgment

 Producers → 
audience interaction

 Consensus: Art 
(hard) vs. science 
(easier?)
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Recognizing creativity: It’s not easy

 Studying creativity is 
challenging

 Movement, language, 
consciousness face 

similar challenges

 Consensus in the field 
on product (novel, 
appropriateness) 
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Subjective ratings by judges

 Judges are widely used 
to assess performance 
in other domains, such as 
sports

 Judges’ assessments are 
often subjective, but 
informed by their 
expertise

 Usually, judges’ ratings 
are reliable and valid
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Creative product: Consentual Assessment 

Technique
19

 Experts deem what is creative (aka “appropriate 

observers”)

 Pro: very flexible; adopted to stories, poems, music 

compositions, math, etc. 

 Con: exceedingly subjective; depends on expertise, 

agreement



Consensual Assessment Technique (CAT)

 Developed by Teresa 
Amabile in 1982

 Provides a subjective 
means to assess creativity 

 According to Amabile, “a 
product is creative to the 
extent that expert raters 
independently agree 
upon this judgement” 
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CAT procedure

 Raters/judges are domain 

experts, usually currently 

engaged in the relevant field

 Generally, the more raters 
the better, but at least 3 is 

recommended

 Raters can assess products 

from many different fields

 Engineering (phone, 

computer)

 Arts (painting, stories)
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Experts vs. novice raters: Poetry

 Experts are hard to recruit 
for psychology experiments - 
can novices do just as well? 

 Kaufman et al. (2008) asked 
10 expert poets and 102 
non-expert college students to 
judge 204 poems by other 
students (1-6 creativity scale)

 Experts were more consistent 
than novices 
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Can anyone do it?
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Divergent thinking

 Generate ideas that 
diverge from a 
concept

 Verbal and figural 
tasks assess divergent 
thinking

 Responses scored for 
fluency, flexibility, 
originality, and 
elaboration
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Torrance Test of creative thinking 

(TTCT)

 Developed by E. Paul 
Torrence in the 1960s

 Built on the work of J.P. 
Guilford, who focused 
on intelligence and 
defining cognitive 
aspects of creative 
thinking

 TTCT measures verbal 
and figural creativity
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Divergent thinking
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The serial order effect

 Obvious ideas/uses 
typically come to mind 
first (high fluency)

 It takes time to move 
beyond obvious ideas

 People can get “stuck” 
on physical characteristics 
of object
 E.g., brick
 Red, rectangle, rough 

texture, heavy, etc. f
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Strategies in generating uses?
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Tel-Aviv Creativity Test
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Convergent thinking
30



Self reports
31

ICAA: Inventory of creative activities and achievements

frequency in which participants 
engaged in various creative activities

level of achievement acquired in 
a creative domain

Creative activities Creative achievements

Literature

Music 

Art and crafts

Cooking 

Sport 

Visual arts

Performing arts

Science and engineering



Divergence associates task
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https://www.datcreativity.com 

https://www.datcreativity.com/


Closed- and open-ended problem-

solving
33

“When Josh leaves the factory where he works, all he 

has ever taken with him is a toolbox containing only 

his very own tools. No lunch box, no backpack, no 

bags, nothing in his pockets, etc. Yet, after a month he 

is arrested for grand theft from the site. Explain briefly 

what Josh was stealing.

Closed

Open



Scientific creativity thinking test
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Also 
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 Insight problems

 Analogies, metaphors, jokes

 Domain specific creative tasks

 …



Automating creativity assessment

 Current creativity 
assessment has several 
limitations

 Time-consuming: often 
rating thousands of 
responses

 Subjective: raters vary on 
what they find creativity

 Limits for education: 
teachers already 
overworked
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Do creativity tasks measure anything?

 Validity: does a test 

measure what you 

think it measures?

 Do divergent thinking 

tasks have any 

validity?
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Questions

38



Riddle me this

What are 
questions?

What are good 
questions?

Why ask 
questions?
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Shoutout 
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Tuval Raz Prof. Roni 

Reiter-Palmon



Problem Finding
41

 The first stage of the creative problem-solving 

process

 Problem restatements

 However, much is still unknown



Question asking
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 An important but understudied part of creativity

 Torrance Test of Creative Thinking

 Higher-level, or complex, questions are considered 

critical in creativity

 But how to study?



The alternative questions task
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What are all the creative questions
you can ask about these objects?



Bloom’s Taxonomy (Bloom et al., 1956)
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More Complex

Less Complex



Research
45

 Participants: 

 Study 1: N = 109 (50.4% female, mean age = 26.1 years, 

SD = 6.4; mean education = 13.5 years, SD = 5)

 Study 2: N = 114 (47.5% female, mean age = 25.5 years, 

SD = 7.24; mean education = 14.4 years, SD = 4.4)

 Tasks: The Alternative questions task, AUT, personality, 

intelligence, curiosity



AUT and AQT assessment
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 Fluency: Number of responses

 Subjective Creativity: Scored using five online 

raters from Prolific

 Objective Creativity: Maximum Associative Distance 

Scores

 Bloom Taxonomy level: Scored for respective 

Bloom level



Examples 
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ExampleBloom Level                                                     

Why isn’t it hard?Remembering 

What is it for?Understanding 

What's the most convenient pillow?Applying 

Do you like to put your hand inside the 

pillowcase while sleeping?Analyzing 

Do you prefer to have the buttons of the 

pillowcase to be on the left or right?Evaluating

Would it be possible to create 

biodegradable pillows, since after years of 

use, they're gross and unrecyclable?
Creating



Results: Bloom level & creativity
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Results: Individual Bloom Level
49

Bloom Level AQT Objective 
(Fluency Controlled)

AQT Subjective 
(Fluency Controlled)

Level 1 -.339 *** -. 363 ***

Level 2 -. 328 *** -. 295 ***

Level 3 -.206 * n.s

Level 4 .355*** .315 ***

Level 5 .404 *** .271 **



Follow-up research
50

 Automatic scoring of question complexity

 The role of question asking in open- and closed-ended 
problems

 The neural correlates of question asking

 Question asking ad aging

 Question asking training

 Question asking and prompt engineering

 Social aspects of question asking

 Questions asked by journalists in interviews

 …



The role of question asking in open-

ended and closed-ended problems
51



Question asking & prompt engineering
52

Bloom's Taxonomy Level Description Example Prompt  

Remembering Retrieving relevant knowledge. 

"List all the planets in the 

Solar System in order from 

the Sun." 

Understanding 

Determining the meaning of 
instructional messages, including 

oral, written, and graphic 

communication. 

"Explain the significance 

of the water cycle to 

Earth's climate system." 

Applying 
Carrying out or using a procedure in 

a given situation. 

"Given a dataset of weather 
conditions, predict whether 

it will rain tomorrow using 

a simple linear regression 

model." 

Analyzing 

Breaking material into its constituent 
parts and detecting how the parts 

relate to one another. 

"Compare and contrast the 

economic impacts of 

renewable vs. non-

renewable energy sources." 

Evaluating 
Making judgments based on criteria 

and standards. 

"Assess the effectiveness 

of the recent public health 

campaign on reducing 
smoking rates among 

teenagers." 

Creating 
Putting elements together to form a 

novel, coherent whole. 

"Design a sustainable city 

plan that incorporates 

green energy, efficient 
public transport, and 

supports local 

biodiversity." 

 

 

Skill Application in Question-
Asking 

Application in Prompt-
Engineering 

Creativity Crafting inquiries that provoke 

thought and encourage 
exploration. 

Designing prompts that elicit 

desired and insightful responses 
from AI. 

Clarity and Precision Articulating thoughts and ideas 
clearly and concisely. 

Conveying instructions precisely 
to minimize misunderstandings. 

Adaptability Adjusting inquiries based on the 

audience's knowledge level and 

interests. 

Tailoring prompts to the task 

and language model capabilities. 

Critical Thinking Stimulating deeper analysis and 
reflection through strategic 

questioning. 

Considering potential outcomes 
and responses for meaningful 

interactions. 

Empathy Formulating respectful, inclusive 

inquiries that encourage open 

communication. 

Optimizing language model 

responses through empathetic 

consideration. 

Cognitive Flexibility Approaching problems from 
different angles and modifying 

questions based on the 

conversation. 

Iterating with various prompts to 
optimize results. 

Goal-Orientation Aiming to obtain relevant 
information or insights for 

specific issues. 

Eliciting specific responses that 
align with the intended purpose. 



The importance of asking complex 

questions
53

 Asking more complex questions facilitates problem 

finding that leads to creativity

 Question asking facilitates open-ended problem 

solving

 Question asking is critical in prompt engineering & 

human-AI interactions



Summary 

 Knowledge

 Assessment

 Question asking
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