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Measuring Creativity

 How can creativity be 
quantified?

 Human creativity 
judgements are 
subjective, and can be 
unreliable

 Can machines 
objectively assess human 
creativity? 
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Key take-home message

Focus on open-

ended tasks that 

facilitate divergent 

thinking
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Link to tools
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 Forward Flow

 https://osf.io/7p5mt/ 

 DSI

 https://osf.io/ath2s/ 

 OCSAI

 https://openscoring.du.edu/scoringllm 

 AUDRA

 https://osf.io/kqn9v/ 

 Bloom complexity model

 https://osf.io/823ak/ 

 Creative problem solving

 https://osf.io/45veq/?view_only=9fcb23a2564b4190a4ceb1f2f1707129 

 CAP

 https://cap.ist.psu.edu/ 

https://osf.io/7p5mt/
https://osf.io/ath2s/
https://openscoring.du.edu/scoringllm
https://osf.io/kqn9v/
https://osf.io/823ak/
https://osf.io/45veq/?view_only=9fcb23a2564b4190a4ceb1f2f1707129
https://cap.ist.psu.edu/


A computational assessment revolution
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 The application of computational lingutistic models 

revolutionized how we assess creativity

 Issues to be aware of

 Language issues

 Model verification

 Task issues

 Tools issues



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
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How do we search our memory?
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Map/space/

network

Vehicle/

process



Corpus- & Network-based models
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Kenett (2019). Current Opinion in Behavioral Sciences, 27, 11-16.



Semantic Distance

 Semantic distance quantifies 
conceptual (dis)similarly using 
distributional semantic models

 Computes co-occurrence of 
words (semantic similarity) in 
large text corpora (e.g., 
books)

 Consistent with associative 
theory of creativity (Mednick, 
1962)
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Bhatia et al. (2019), Current Opinion in Behavioral Sciences; Mednick (1962), Psychological Review



Semantic Distance Demo

 Let’s see how semantic 

distance works

 Think of associations to 

the word: coffee
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Validating Semantic Distance

Beaty & Johnson (2021), Behavior Research Methods

▪ Semantic distance correlates with human ratings of novelty, appropriateness, and 

creativity on simple word association tasks



Forward flow
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Chain free association task
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Forward flow
14

Gray et al., (2019). American Psychologist, 74(5), 539-554.



Divergent semantic integration
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DSI 1/3

Today I am writing a letter to my imaginary friend

DSI computes the average of all pairwise word-to-word 

semantic distances in a text

Indexes how much story incorporates divergent contexts, 

situations, and concepts

Johnson et al. (under review)

▪ Can semantic distance capture creativity in narrative texts (e.g., short stories) via 

divergent semantic integration (DSI)?

I wrote a letter to my aunt. I went to the post office and 

bought a stamp. I put the stamp on the letter and gave it to 

the mailman to send.

High DSI Story

Low DSI Story

My husband had just left for the war, and I had mixed feelings 

about it. I have always imagined from the movies, writing a letter 

would be romantic. But I was wrong once I put the stamp on that 

envelope to send.

3-word story prompt: 

stamp-letter-send 



DSI 2/3

 N = 179 undergrads

 Writing prompt: stamp-letter-
send

 5 creativity raters

 6 DSI models (e.g., LSA, BERT)

 Validation measures 
(openness, intelligence, word 
association)

17



DSI 3/3
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 DSI can reliably and automatically assess narrative 

creativity on (very) short stories

 Results replicated across 27 story prompts; >3,500 

stories; and ethnically diverse samples



Large Language Models
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Open Creativity Scoring with AI 

(OCSAI) 1/2
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Open Creativity Scoring with AI 

(OCSAI) 2/2
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Automated Drawing Assessment 

(AUDRA)
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Automatic scoring of question 

complexity 1/2
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Automatic scoring of question 

complexity 2/2
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Complex problem solving
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Creatvity assessment platform
26
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