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Here is Mike, a college student.



"I’ve never understood math, and I’m proud of it."

This negative attitude is on the rise and stands in stark contrast to 

scientific progress.

J. Osborne, Attitudes towards science, Int. Journal of Science Education, 2003.
Valenti, S. et al. (2016). Adolescents' and Emerging Adults' Implicit Attitudes about STEM Careers:" Science Is Not 

Creative". Science Education International, 27(1), 40-58.



Getting in the mind of students?

To be able to assess someone’s mindset, we need to understand

how they perceive and associate ideas.



Behavioural forma mentis networks

Stella, M., De Nigris, S., Aloric, A., & Siew, C. S. (2019). Forma mentis networks quantify crucial
differences in STEM perception between students and experts. PloS One, 14(10), e0222870.

Conceptual

Associations

Valenced Perceptions

We can reconstruct 

quantitative 

representations of 

the mental lexicon 

as cognitive 

networks.

Forma mentis 

networks combine 

free associations 

(semantic memory) 

and emotional 

perceptions (affect) 

to reflect an 

individual’s mindset.



Free (Conceptual) Associations

Free associations are ways of bringing concepts to mind without 
consciously thinking about them.

For example, what are the first 3 words that come to mind when you read:

MODEL?

Stella, M., De Nigris, S., Aloric, A., & Siew, C. S. (2019). Forma mentis networks quantify crucial
differences in STEM perception between students and experts. PloS One, 14(10), e0222870.



Our datasets

High School and University Students

STEM Researchers GPT-3, GPT-3.5, GPT-4

Teachers



Which concepts should be “retired”?

Maths

In the formae mentis of the considered samples, which concepts are 

highly negative and should be «retired»?

Physics

Statistics

Science

Abramski, K., Citraro, S., Lombardi, L., Rossetti, G., & Stella, M. (2023). Cognitive network science reveals bias in gpt-3, gpt-
3.5 turbo, and gpt-4 mirroring math anxiety in high-school students. Big Data and Cognitive Computing, 7(3), 124.



STEM Formae Mentis

Mathematics

ResearchersStudents
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GPT and Mathematics
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GPT and Mathematics
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STEM Formae Mentis
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GPT and Physics
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GPT-4

GPT-3

Teachers



GPT and Physics
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STEM Formae Mentis
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GPT e Scienza
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GPT e Scienza
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Dry perceptions

GPT-3Students

Conceptual associations reveal a view of mathematics among students as “counting”.

GPT-3, on the other hand, is even more negative and stereotyped: math is boring!



A vision devoid of creativity

Both teachers and STEM researchers have 

access to connections to “adventure”, 

“creativity” and “curiosity” perceptions that are 

often missing in both students and LLMs.

GPT-4

Students

Researchers



Partecipiamo all’esperimento 
forma mentis:

https://tinyurl.com/forma26

https://tinyurl.com/formamentis26
https://tinyurl.com/formamentis26


Prima parte: Questionari



Seconda parte: Associazioni Libere 
Nomi singoli, anche solo un responso per riga, basta 
cliccare sulle caselle e scrivere.
Verbi, nomi, va tutto bene ma non bisogna pensarci 
troppo.



Terza parte: Emozioni
Cliccando su ogni cella, decidere se si percepisce quel 
concetto come positivo, negativo o neutrale.
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