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Abstract

This report summarises the behavioural forma mentis networks reconstructed for a set of
key concepts related to science, education, wellbeing and artificial intelligence. The analysed
participants belong to a cohort of students in physics and mathematics. The figures combine
free associations with emotional information, thus allowing us to read each concept not only as
a word, but as a local cognitive and affective environment. The results show a clear positive
orientation toward science, research, mathematics, statistics and scientific identity. Negative
affect is concentrated mainly around assessment, stress and performance pressure. Artificial
intelligence and ChatGPT introduce an additional ambivalence: they are perceived as useful and
future-oriented, but also as ethically problematic and not fully trusted.

1 Methodological framework

Behavioural forma mentis networks offer a compact way of reconstructing how participants organise
and emotionally perceive a set of concepts [4, 1]. The method is grounded in a simple idea. A
mindset is not a list of opinions, but a structure of associations [3, 5]. When a participant reads a
cue such as physics, mathematics, science, school or ChatGPT, the words that immediately come
to mind provide behavioural evidence about semantic memory. These free associations reveal how
knowledge is organised from the participant’s own perspective.

In a behavioural forma mentis network, each concept is represented as a node and each free
association is represented as a link [4, 5]. The resulting network makes it possible to inspect the
local neighbourhood of a target concept. This is useful because the meaning of a concept is often
revealed by the words that surround it. The framework introduced by Stella and colleagues combines
conceptual associations and emotional valence to model a stance or forma mentis toward a topic [4].
Later work further showed that this framework can be applied to individual and group mindsets,
including changes in educational and professional contexts [5, 1].

The present figures add an emotional layer to the associative networks. Concepts and links
are colour-coded according to their affective tone. Positive elements are shown in blue, negative
elements in red, and neutral or weaker elements in black or grey. Mixed associations appear as
intermediate colours. This means that a concept can be studied through its direct valence and
through the emotional tone of its neighbours.

This second level is the valence aura. A concept has a positive aura when it is surrounded
mainly by positive neighbours, and a negative aura when its local neighbourhood contains mainly
negative concepts [4]. This is important because a word can be valued positively in isolation and
still be embedded in a negative context. The reverse is also possible. In this report, the networks
are therefore read at three levels: the direct emotional value of each target concept, the concepts
associated with it, and the emotional aura generated by its immediate neighbours.



The flower plots provide a complementary emotional profile [2]. They report the relative activation
of eight basic emotional dimensions: joy, trust, fear, surprise, sadness, disgust, anger and anticipation.
These plots help clarify whether a network is dominated by positive attraction, fear, mistrust,
curiosity or future-oriented expectation. The values are interpreted as qualitative indicators of
emotional salience, not as clinical measures. Colorful petals indicate that, at a significance level of
0.05, a given set of neighbours is richer than random expectations in associates eliciting a given
emotion. We refer to the EmoAtlas documentation for more details [2].

These results are relative to students’ feedback only, excluding the 3 professors who kindly
took part in the experiment within the classroom activity. For the methods employed in creating
behavioural forma mentis networks, we refer the interested reader to [4] and [5]. This study obtained
Ethics Approval from the University of Trento (

2 Science, mathematics and statistics

The forma mentis network for scienza is one of the most positive and integrated maps. Science is
connected with ricerca, studio, natura, fisica, matematica, cultura, meraviglia, innovazione, tecnologia,
ingegneria, laboratorio, esperimento, ipotesi and metodo. This indicates that science is not perceived
as cold or threatening. It is trusted, future-oriented and connected with discovery. The emotional
flower is dominated by trust and anticipation, while fear, anger, sadness and disgust remain negative.

The figure for matematica is richer and more positive than one might expect from the literature
on mathematics anxiety. Mathematics is connected with scienza, fisica, ricerca, dati, logica, scoperta,
natura, statistica and probabilita. Its emotional flower shows positive trust and mild joy, with negative
values for disgust, anger and sadness. This suggests that, in this cohort, mathematics is not perceived
mainly as an enemy. It is seen as a trusted cognitive tool, close to science and research. Still,
the network keeps traces of difficulty through problema, calcolo, geometria, equazioni, esami and
universita. Mathematics therefore appears demanding, but legitimate and intellectually valuable.
These results are way different from most high-school students, who reported negative perctions for
maths and physics [4].

The figure for statistica is also revealing. The network contains many technical concepts, including
probabilita, algebra, dati, analisi, campione, distribuzione, media, chi-quadro, Bayes, gaussiana,
percentuali, normale and ISTAT. 1t is therefore semantically precise. The emotional flower shows
high trust and positive anticipation, while anger, sadness and fear are negative. Statistics is not
emotionally rejected in this cohort. Yet the words esame and pesante still appear, showing that the
negative aura is not absent. It is localised around academic difficulty.
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(a) Behavioural forma mentis network for scienza. (b) Emotion flower for scienza.
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(c) Behavioural forma mentis network for matematica. (d) Emotion flower for matematica.

Figure 1: Science and mathematics are associated with trust, knowledge, discovery and research. Mathematics
also retains traces of academic difficulty through exams, problems and formal calculation.
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(a) Behavioural forma mentis network for statistica. (b) Emotion flower for statistica.

Figure 2: Statistics is represented through a technically precise vocabulary. The emotional profile is mainly
trustworthy and anticipatory, despite the presence of terms connected with heaviness and assessment.

3 Physics and computer science

The network for fisica is more ambivalent. Physics is connected with positive scientific concepts
such as matematica, scienza, teoria, conoscenza, studio, ricerca, natura and logica. This confirms
that participants recognise physics as a meaningful scientific domain. However, the same network
also includes negative terms such as problema, esame, stress, pesante and leggi. Physics is therefore
cognitively respected, but affectively burdened. The flower plot confirms this tension. Trust remains
positive, but joy is negative and disgust is high. I interpret this not as literal disgust, but as an
index of aversion or emotional friction. Physics is respected, but not loved.

The figure for informatica shows a more technical and pragmatic representation. The target
is surrounded by pc, software, programma, algoritmi, coding, codice, dati, hardware, firmware,
automazione and connessioni. This is a concrete network, less abstract than mathematics and less
emotionally burdened than physics. Its emotional flower confirms this profile: joy is high, trust is
positive and surprise is also positive. Negative emotions are mostly suppressed. The only relevant
negative intrusions are esame and ChatGPT. Computer science is therefore perceived as useful,
modern and engaging, but not completely separated from assessment pressure or from the more
controversial image of generative Al.
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(a) Behavioural forma mentis network for fisica. (b) Emotion flower for fisica.
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(c) Behavioural forma mentis network for informatica. (d) Emotion flower for informatica.

Figure 3: Physics and computer science occupy different affective positions. Physics is prestigious but
emotionally costly, while computer science is more concrete, useful and positively engaging.

4 Artificial intelligence and ChatGPT

The artificial intelligence figures reveal another important ambivalence. Intelligenza artificiale is
described through technical and neutral concepts such as LLM, algoritmo, reti neurali, informazioni,
1A, computer, robot, neuroni and cervello. This suggests a relatively informed semantic representation.
At the same time, the network contains negative associations such as paura and ChatGPT. The
emotional flower is dominated by anticipation, which indicates a future-oriented stance rather than
a warm or trusting one. Participants seem to treat artificial intelligence as something coming, useful
and powerful, but not yet fully integrated into a positive emotional frame.



ChatGPT is more emotionally charged than artificial intelligence in general. Its network includes
technical or functional concepts such as algoritmo, AI, LLM, Gemini, DeepSeck, informazioni,
domande and aiuto. Yet the cue itself is negative and is surrounded by terms such as plagio, furto,
inutile, male and scuro. The emotional flower is not simply negative. Joy is high, but trust is slightly
negative, and disgust and sadness are also present. This is a very informative pattern. ChatGPT is
not perceived as irrelevant. It is attractive and engaging, but also morally problematic and poorly
trusted. In educational terms, students may enjoy using it while simultaneously associating it with
plagiarism, dependence or intellectual shortcuts.






