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16:00-16:30 – COFFEE BREAK 

16:30-18:00  

Knowledge Representation & Inference – Aula Magna  

Chair: Gustavo Cevolani 
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M. Lim, J. J. Y. Tan, J. K. C. Wong, S. A. Chen, G. Esposito - Explaining creativity in psychodrama: 
Interaction between emotional creativity and medial prefrontal cortex during dyadic 
interactions 

Autonomous Systems – Aula 14 
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G. Bruno, A. Spoto - Moral reasoning behind the veil of ignorance: Investigate information 
accessibility and perspective-taking in the context of autonomous transportation. 

A. Plebe, A. Plebe - Can autonomous driving benefit from imitating human cognition? 

G. Briggs - Ongoing challenges in explaining command rejection decisions by autonomous 
agents 

12:15-12:30 

Italian Reproducibility Network – Aula Magna 

Presentation by Vittorio Iacovella 

12:30-13:30 

KEYNOTE LECTURE – Aula Magna 

M. Keane - A cognitive hitchhiker's guide to explaining AI 
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C. De Livio, C. Fini, C. Mazzuca, A. Borghi - The role of voice self-perception in the conceptual 
representation of gender 

S. Moretti, I. Martini, A. Civani - What can body language reveal about the relationship between 
nature and culture? An interdisciplinary approach to the case of the "yes" and "no" gestures 

C. Dapor, I. Sperandio, F. Meconi - Fading boundaries between the physical and the social 
world: Insights and novel techniques from the intersection of these two fields 
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Chair: Elisa Frasnelli 
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tDCS in patients with aphasia  
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H. Sasidharakurup, G. Naldi, S. Diwakar - Mathematical modelling of common cellular 
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Chair: Alessio Plebe 
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C. Lucifora, F. Poggi, M. Schembri, A. Gangemi - Virtual reality as a tool to promote social 
cohesion through embodied experience 
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Chair: Francesco Pavani 
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the Stroop and Simon paradigms. 

M. Petilli, F. Rodio, D. Gatti, L. Rinaldi, M. Marelli - Predicting false memories with convolutional 
neural networks: the effect of visual similarity in a DRM paradigm with pictorial stimuli 

A. Coccaro, A. Maffei, K. Kleffner, P. Lennon Carolan, A Vallesi, G., D’Adamo, M. Liotti - The point 
of no return in the Emotional Stop-Signal Task: Q matter of affect or method? 

L. Simione, S. G. Chiarella - Mindfulness effects on body awareness and peripersonal space 
mediate its effect on increasing social skills: Proposing a new research framework. 

Developmental Psychology – Aula 13 

Chair: Irene Sperandio 

A. Fernández Blanco, C. A. Rojas-Barahona, M. N. Dib - Identifying patterns of math anxiety: A 
latent profile analysis of math anxiety toward mathematics knowledge and reasoning among 
Chilean children 
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C. A. Rojas-Barahona, M. N. Dib, A. Fernández Blanco, J. Gaete, R. Araya - Development of 
cognitive and socioemotional skills: The impact of a digital tablet game in preschool children 
from deprived schools 

A. Sharifi, I. Sperandio, S. Kamari - An investigation of visual neuropsychological function in ADHD 
children: A comparison between different ADHD subtypes 

J. Gemignani, I. De la Cruz-Pavia, A. Martinez, C. Nallet, A. Pasquini, G. Lucarini, J. Gervain - The 
reproducibility of infant fNIRS studies: A meta-analytic approach 

Philosophy of Mind and Cognition – Aula 14 

Chair: Davide Serpico 

J. Pallagrosi, B. Cortesi - The dangers of dissecting phenomenology 

M. Facchin - Illusionism as a theory of content: A preliminary sketch 

R. Augusto - An orchestra with no maestro: The all too Humean model of cognition 

S. Dellantonio, L. Pastore - The epistemic role of internal perception in the explanation of mental 
phenomena 

18:00-19:00 
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Beliefs & Biases – Aula Magna 

Chair: Stefania Pighin 

M. Calderisi - Is base-rate neglect a real fallacy? 

M. Mangiarulo, B. D. Pulford, A. M. Colman - The dark side of confidence: Can people use 
confidence to deceive others? 

L. Gagliardi - The role of cognitive biases in conspiracy beliefs: A literature review 

Individual Differences – Aula 13 

Chair: Elisabetta Lalumera 

Y. Yakusheva - Features of cognitive elements of professional self-awareness of individuals in 
different styles of coping behavior 

A. Criscuolo, M. Schwartze, S. Kotz - The ‘body-brain dynamic system’ for neurocognitive profiling 

Psycholinguistics 1 – Aula 14 

Chair: Marco Marelli 

C. Saponaro, D. Crepaldi, D. Cassasanto, R. Bottini - The role of consciousness in semantic 
processing. Insights from metaphorical priming 
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A. M. Borghi, A. M. Gervasi, F. Mannella, L. Tummolini - Controllability and demonstrative 
reference: An experiment on the meaning of this and that 

G. Garofalo, L. Riggio, F. Bianchini, E. Gherri - Syntax matters in shaping sensorimotor activation 
driven by nouns 

10:30-11:00 – COFFEE BREAK 

11:00-12:30 

Choices – Aula Magna 

Chair: Marco Viola 

M. Marini, E. Colaiuda, S. Gastaldi, F. Paglieri, E. Addessi - Impact of irrelevant and phantom 
alternatives on preferences in capuchin monkeys (Sapajus spp.): Evidence from a value-based 
food choice task 

E. Frasnelli, B. Smith, T. Fitch - Rats can distinguish grape varieties in wine 

A. Bogani, K. Tentori, B. Timberlake, S. Pighin - Counterfactual curiosity and aging 

C. Rastelli, A. Greco, N. De Pisapia, C. Finocchiaro - Exploring semantic search strategies 
underlying creative word association in children 

Medical Reasoning – Aula 13 

Chair: Maria Cristina Amoretti 

A. Demichelis, M. Marini, D. Menicagli, G. Mancini, F. Panizza, G. Cevolani - Beliefs and 
intentionality change towards the vaccine campaign in perspective of the second booster dose 
administration: A multi-scales survey-based Italian questionnaire 

M. Fedyk, N. Sawyer, D. Moret - Inference to the best action and its basis in clinical expertise in 
nursing and medicine 

M. C. Amoretti, E. Lalumera - Values and cognitive biases in medicine: Different roles and 
strategies to deal with them 

Psycholinguistics 2 – Aula 14 

Chair: Francesca Panzeri 

M. Marelli, D. Gatti, L. Rinaldi - Beyond arbitrariness: Evidence for semantic priming effects 
between words and pseudowords 

R. Bonandrini, S. Amenta, S. Sulpizio, M. Tettamanti, A. Mazzucchelli, M. Marelli - Sublexical 
information in morphological processing: Form-to-meaning mapping or morpheme 
combination? 

M. Ciapparelli, M. Marelli, F. Günther - Semantic transparency in compound word reading: A 
computational investigation 

A. G. de Varda, M. Marelli - Predictive processing across languages in L1 and L2: A 
computational approach 

12:30-13:30 

KEYNOTE LECTURE – Aula Magna 

O. Deroy - Explaining how we feel about AI: experimental and cross-cultural perspectives 
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Symposium 
Misinformation and misperceptions in online social systems 

 
Organizer 
E. Polizzi 

 
Participants 

F. Pongiglione, D. Vilone, R. Gallotti, A. Acerbi  
 

Abstract 

Over the past years, social media platforms have become the most preferred arena for public debates and 
opinion exchange. Notwithstanding, they also represent some of the most vulnerable hotspots of 
misinformation, and places where unpopular views and behaviors can quickly gain public attention and 
become “viral”. 
The potential spillovers of online misinformation on recent global events and social challenges (e.g., war, 
pandemic, climate change) have thus led to a surge in scientific interest from various disciplines toward 
identifying what drives people to believe in and to share unreliable contents and more generally, on the 
mechanisms behind opinion diffusion. For example, studies in moral philosophy have applied epistemic 
responsibility theories to discuss the attribution of blame and culpability to ignorant agents and to explain the 
emergence of false beliefs (by referring, for example, to epistemic vices). In the context of misinformation 
however, philosophers have also considered the possibility that epistemically virtuous agents, when faced 
with hard-to-detect pieces of pseudoscience, could form false beliefs without being blameworthy. Within the 
cognitive and social psychology fields, a large body of literature has instead tackled the problem from an 
information processing point of view, showing how individual traits and cognitive biases can hamper 
individuals’ truth discernment abilities and thus favor the spread of inaccurate contents. However, the act of 
sharing, especially in social media, is also the result of social processes (e.g., social influence, social norms), 
whose role in affecting what users chose to share online, or what opinion to express is much less investigated. 
Perception of “what the majority does or think” may not always be correct and specific features of social 
media can contribute to alter it. 
Perceptual social biases can lead to over-estimate the share of community holding certain views, and give 
rise to opinion misperceptions and misperceived social norms. Misperceptions may not only increase the 
perceived acceptability of unpopular views and opinions, but paradoxically, also increase the amount of 
alarmist narratives around misinformation itself, with negative consequences on trust in news media and on 
the acceptance of reliable information. Interdisciplinary work in the field of computational science can help 
to test some of these hypotheses using real data from social media platforms, and provide useful insights 
about the role of social network structure in shaping users choices and behavior. In parallel to that, simulations 
of opinion dynamic models can contribute to better define the dynamics of the social phenomena in place, 
e.g., allowing to disentangle the contribution of the topological (e.g., social network features) and socio-
cognitive aspects (e.g., social influence) in driving the emergence of opinion misperceptions at a large scale. 
By bringing together scholars from cognitive science, philosophy, cultural evolution and computational social 
science this symposium will provide a venue to present and discuss some of the latest research on the above 
topics, and foster interdisciplinary research and collaborations. The symposium is part of the research carried 
out within the H2020 EU project Humane Ai Net (952026).  

Commentato [ 1]: Aggiunto questo, va bene? 
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Symposium 
Explaining Emergentism: Towards a non-reductionist metaphysics of mind and scientific phenomena 

 
Organizer 
A. Velardi 

 
Participants 

T. O’Connor, E. Onnis, M. Paolini Paoletti, F. Bellazi, S. Gozzano 
 

Abstract 

The aim of Symposium is to highlight the peculiar account that the recently developed and spread 
perspective of emergentism could provide about mind and scientific phenomena connected with different 
higher and lower ontological and epistemological levels of psychology, neuroscience, biology and physics. 
Emergentism has recently shown on the one hand its critical power against both strong reductionist and 
naively dualist theories and on the other hand its potential in order to provide a new sophisticated and 
congruent account of the complexity of the psychological/neurological intertwining of the mind/brain system 
in which are saved both the dependence of psychological reality on the neurological substrate and the 
autonomy of higher level of the psychological and intentional explanation of mental states, consciousness, 
qualia and free will. The success of this approach is demonstrated by the wide reception of and a very 
renewed debate triggered by many recent publications like the book of Jessica Wilson, Metaphysical 
Emergence, Oxford University Press, 2021; the entry about Emergent Properties written by o Timothy O’Connor 
for the Stanford Encyclopedia of Philosophy updated in the 2021; the book of Carl Gillett, Reduction and 
Emergence in Science and Philosophy, Cambridge University Press, 2016; the book of the Paul Humphreys, 
Emergence: A Philosophical Account, Oxford University Press, 2016. 
Emergentism attempts to build new suitable explanations of the functioning and the complex reality of mind 
involving the construction of a metaphysics of human mind and scientific phenomena that is an expression 
of the multiple researches raised on within the context of cognitive science. This topic is very linked with the 
focus of the AISC 2022 conference concerning the “effort of cognitive sciences to identify the methods and 
approaches best suited to defining what makes an explanation meaningful, as well as how natural and 
artificial systems carry out explanatory tasks”. 
The field of the emergentism sheds light on the important role of philosophy to give an appropriate framework 
to explain the complexity of the human mind. At the same time it sheds light to the importance of 
philosophical notions in the scientist’ work. This interplay is remarkably manifest in the influence that 
reductionism, especially the physicalist one, had and has in the theoretical and experimental work of 
philosophers of mind and cognitive processes, cognitive scientists, psyhcologists, neuroscientists. 
The speakers of the Symposium will deepen the general framework of emergentism emphasizing how it allows 
to overpass the puzzles of the phisicalist reductionism without refusing the differentiation of higher and lower 
levels of the reality combining common sense realism and scientific realism. As Timothy O’Connor wrote “the 
notion of emergence is meant to conjoin the twin characteristics of dependence and autonomy in order to 
mediates between extreme forms of dualism, which reject the micro-dependence of some entities, and 
reductionism, which rejects macro-autonomy”. Referring to this distinction Symposium adresses the 
explanatory potential of many candidates for dependence and autonomy such as: 1. for dependence: 
modal (supervenience); functionally realized dependence, nomological or causal dependence; 2 for 
autonomy: nonaggregativity; multiple realizability; distinctive efficacy. 
This distinction are very linked with the distinction between weak and strong emergentism, that 
overlaps with the distinction between epistemic and ontological emergentism. Following O’Connor (2021) 
remarks, symposium addresses the issues of the viability of this two kinds of emergentisms showing the 
complementarity between them and pointing out some crucial domain in which it is necessary to 
acknowledge the existence of a strong emergence like the paradigmatic case of the free will as it is discussed 
in the Wilson’s account that considers it like the only domain in which is manifest a genuine and not 
controversial case of new powers realm that compel us to go beyond the dogma of causal closure. 
Challenges to the viability of weak emergentism come from parsimony and Kim’s overdetermination (or 
“exclusion”). Challenges to strong emergentism come from incoherence or inexplicability, anti-naturalism or 
evidential paucity, collapse. We discuss the weak emergence acceptance of the following five premises 
about causal closure of the world and the rebuttal of Jaegwon Kim (1998): 

1. Supervenient Dependence. Emergent features (properties, events, or states) synchronically depend 
on their base features in that, the occurrence of an emergent feature at a time requires and is 
nomologically necessitated by the occurrence of a base feature at that time. 

2. Reality. Emergent features are real. 
3. Efficacy. Emergent features are causally efficacious. 
4. Distinctness. Emergent features are distinct from their base features. 
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5. Physical Causal Closure. Every lower-level physical effect has a purely lower-level physical cause.  

Kim argues that these premises entail the unacceptable conclusion of: 

6. Overdetermination. Emergent effects are generally causally overdetermined by distinct individually 
sufficient synchronic causes (akin in every case to otherwise unusual and perhaps merely possible 
cases as when two rocks are thrown independently and strike a target at the same time). 

Almost all accounts of emergence suppose that emergents are not just distinct from, but also distinctively 
efficacious as compared to, their bases. In particular weak emergentists deny that emergents phenomena 
have any fundamentally new powers to generate effects that leads to violate the Kim’s principle of the causal 
closure of the physical realm. (The issue of the possibility to infringe this dogma is discussed by the contribution 
of Simone Gozzano who is the expression of the criticism against emergentism from a reductionist point of 
view and by Michele Paolini Paoletti from an emergentist point of view). 
Opposite from the Kim’s approach strong emergentists standardly sees emergents as keepers of 
fundamentally novel causal powers that lack in the lower-level physical bases. These are often taken to be 
powers of the high-level features themselves, and are directed “downwardly” at the structures from which 
they emerge. As O’Connor (2021) wrote: “some propose that high-level structural features induce novel 
powers in component entities; others suggest that systemic “transformations” occur in which parts either lose 
their identity when caught up in emergent wholes or have their behavior transformed in virtue of such 
embeddedness”. We will focus the new framework provided by Jessica Wilson (2021) that is nonreductive 
physicalist account so-called subset view in which the distinction between weak vs strong and epistemic vs 
ontological emergentism is replaced by a unique notion of ontological emergentism and the notion of new 
power is replaced by the notion of causal subset. Wilson distinguishes between a strong ontological and a 
weak ontological emergence. The former relies on the New Power Condition (ibid., 51), the latter relies on the 
Proper Subset of Powers Condition (ibid., 58). As we said, only the free will is viewed like a candidate that 
respect the first condition. In both cases we can save the ontological autonomy and the causal efficacy of 
the special science entities. Symposium discusses the possibility to extend the domain of the New Power 
Condition field to other special science entities like consciounsess. 
Deepening the inner debate within the varying kinds of emergentist accounts, the Symposium addresses the 
issue of the distinction between strong/ weak emergence and ontological/ epistemological emergence in 
order to discuss the possibility to extend the descriptive metaphysics of mental realm and the ontological 
commitment head of high level entities like free will and consciousness. This attempt will be discussed by Erica 
Onnis and Andrea Velardi in their own contribution to the Symposium. 
Emergentism noticeably makes explicit the unsuitableness of reductionism to provide an accomplished 
account of the reality of mind since it doesn’t acknowledge the possibility of special science like psychology 
(Fodor 1974) to provide explanations that are relevant and consistent referring to the levels pertaining to the 
qualitative and intentional processing and states of brain/mind. In this effort to provide congruent battery of 
criticism against reductionism, emergentism doesn’t refuse the but comprise the reductionist perspective 
tuning its relevance to the proper ontological and epistemological levels of the phenomena and entitites. In 
this way emergentism saves autonomy and dependence as Timothy O’Connor focuses on in his overview 
and in his introduction to the Symposium. 
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The formal structure(s) of analogical inference 

 
A. Gebharter, B. Osimani 

 
Abstract 

Though life is riddled with uncertainty, the human mind is overall capable to master its challenges. One 
explanation for why we are so successful in steering the sea of uncertainty is the Bayesian brain hypothesis, 
which says that the human brain updates our beliefs on the basis of new evidence incoming roughly in the 
same way as an ideal Bayesian agent would. In this paper, we focus on a specific type of inference central 
for many human reasoning tasks in everyday life and the sciences (e.g., computer simulations, medical studies 
on model organisms): analogical inference. In particular, we tackle the question of how analogical reasoning 
can be understood from a Bayesian perspective.  
Recently, Dardashti et al. (2019) developed a Bayesian model aiming at establishing Hawking radiation. The 
basic idea underlying their account is to spell out conditions under which analogical inference reduces to 
ordinary Bayesian updating. We start our paper by exploring the fruitfulness of their account as a general 
model for analogical inference and point to three problems it has to face if understood in that way. 
According to the model  

(i) analogical inference is justified even if no evidence for a structural similarity of the source and the 
target system is considered;  

(ii) analogical inference breaks down completely if the source and the target system are perfectly 
similar;  

(iii) there are cases in which an increase in similarity between the source and the target system does 
not coincide with more confirmatory impact of the evidence from the source system on the 
hypothesis about the target system.  

Next, we develop an alternative model that can avoid problems (i)-(iii) while preserving the merits of the 
generalised version of Dardashti et al.’s (2019) account. In particular, our alternative model (i*) allows for 
analogical inference only if there is at least some evidence for a structural similarity between the source and 
the target system, (ii*) perfect similarity between the two systems guarantees the highest degree of 
informativeness of one of them about the other, and (iii*) the direction of changes of similarity (i.e., more vs. 
less similarity) between the two systems always go eshand in hand with the direction of changes of 
confirmatory impact evidence from the source system provides for the hypothesis about the target system. 
Finally, we distinguish between two different types of analogical inference, each relevant for two different 
epistemic situations the agent might be in: analogical inference via theoretical models and analogical 
inference via extrapolation. By discussing exemplary cases of each type of epistemic context, we argue that 
(i)-(iii) entailed by Dardashti et al.’s (2019) original model make perfect sense for analogical inference via 
theoretical models, while (i*)-(iii*) nicely fit our intuitions deeply rooted in cases of analogical inference via 
extrapolation. 
 

References 
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Inference to the best neuroscientific explanation 

 
D. Coraci, I. Douven, G. Cevolani 

 
Abstract 

Reverse inference (RI henceforth) is a reasoning strategy neuroscientists rely on to establish associations 
between patterns of brain activation as observed in functional Magnetic Resonance Imaging (fMRI) 
experiments and cognitive explanations, that is, hypotheses about the recruitment of certain cognitive 
processes that could explain the observed patterns (Poldrack 2006). Some authors conceive of RI as a form 
of abductive reasoning or inference to the best explanation (IBE for short; see Bourgeois-Gironde 2010; 
Calzavarini and Cevolani 2022; Coraci et al. forthcoming). However, the status of RI is contested, and recent 
methodological discussion highlights how the reliability of neuroscientific explanation based on RI strongly 
depends on the specific methods employed to analyse fMRI data as well as on other contextual factors (Del 
Pinal and Nathan 2017; Ritchie et al. 2020). 
In this paper, we assess the prospects and limits of the analysis of RI in light of recent work on IBE, focusing on 
methodological issues in the debate about neuroscientific explanation. 
We start by discussing some relevant case-studies in order to illustrate the key differences between the main 
methods used to perform RI on the basis of fMRI data, such as univariate versus multivariate methods, and 
Representational Similarity Analysis (RSA for short; see Kriegeskorte et al. 2008). 
Then, we survey recent theoretical and empirical results about IBE, highlighting a number of principles 
philosophers have proposed for assessing the quality of competing explanations construed as conclusions of 
abductive inferences (Douven and Mirabile 2018; Douven 2022).  Particular importance is given to what 
William Whewell called the “consilience of inductions”, according to which we have an especially strong 
license to accept a hypothesis if that hypothesis is able to explain a variety of evidence, coming from multiple 
independent sources, and to do so better than its rivals. 
Finally, we show how philosophical theories of IBE can help to make progress in methodological discussions 
about RI in cognitive neuroscience. In particular, we show how different methods to perform RI satisfy different 
principles concerning IBE, leading to weaker or stronger explanations. We discuss in detail the case of RSA 
from Kriegeskorte et al. (2008), which provides an especially clear instance of IBE due to specific 
methodological features lacking in other case studies. We conclude with some general observations about 
explanation and inference in cognitive neuroscience. 
 

References 

Bourgeois-Gironde, S. (2010). “Is neuroeconomics doomed by the reverse inference fallacy?” In: Mind & 

Society 9.2, pp. 229–249. 

Calzavarini, F. and G. Cevolani (2022). “Abductive reasoning in cognitive neuroscience: weak and strong 
reverse inference”. In: Synthese 200.2, pp. 1–26. 

Coraci, D., F. Calzavarini, and G. Cevolani (forthcoming). “Reverse Infer- ence, Abduction, and Probability in 
Cognitive Neuroscience”. In: Hand- book of Abductive Cognition. Ed. by Lorenzo Magnani. Spinger. 

Del Pinal, G. and M. J. Nathan (2017). “Two kinds of reverse inference in cognitive neuroscience”. In: The 

human sciences after the decade of the brain. Elsevier, pp. 121–139. 

Douven, I. (2022). The art of abduction. MIT Press. 

Douven, I. and P. Mirabile (2018). “Best, second-best, and good-enough ex- planations: How they matter to 
reasoning.” In: Journal of Experimental Psychology: Learning, Memory, and Cognition 44.11, pp. 1792–1813. 

Kriegeskorte, N., M. Mur, and P. A. Bandettini (2008). “Representational similarity analysis-connecting the 
branches of systems neuroscience”. In: Frontiers in systems neuroscience, pp. 1–28. 

Poldrack, R. A. (2006). “Can cognitive processes be inferred from neu- roimaging data?” In: Trends in 

Cognitive Sciences 10.2, pp. 59–63. 

Ritchie, J. B., D. M. Kaplan, and C. Klein (2020).  “Decoding the brain: Neural representation and the limits of 
multivariate pattern analysis in cognitive neuroscience”. In: The British journal for the philosophy of science 

70.2, pp. 581–607. 

 
 
  



 
12

Evaluating the interpretability of formalisms for knowledge representation 

 

G. Righetti, D. Porello, R. Confalonieri 
 

Abstract 

How to represent concepts in a formal setting is still an open problem and a hotly debated topic - mostly due 
to the implications for practical applications, both in Knowledge Representation and more generally in AI. 
Standard languages for representing knowledge are logic-based languages, usually belonging to the family 
of Description Logics (DLs).  The Boolean part of such languages can be captured in full generality by means 
of formulas written in Disjunctive Normal Form (DNF). Thus, it is important to assess how DNFs are 
understandable for the knowledge engineer that uses this formalism for representing knowledge. For instance, 
in (Booth et al., 2019), a detailed study about the interpretability of various classes of DNFs is proposed. 
On the other hand, cognitively inspired views of concepts and classification can be integrated with logical 
formalisms. For example, in (Porello et al., 2019), we introduce a weighted Description Logic, inspired by the 
Prototype Theory, which combines the advantages of an intensional definition of concepts (e.g., salience of 
features, typicality effects) with the standard benefits associated with a logical setting (e.g., reasoning 
services, compositionality). 
Specifically, we extend standard DLs with a class of m-ary threshold operators which: (i) take a list of m 

concepts, (ii) associate a weight to each of them, and (iii) return a complex concept that applies to those 
instances for which, by summing up the weights of the satisfied concepts, a certain threshold is met. 
Threshold operators show interesting properties: as observed in (Galliani et al., 2020), adding them to DLs does 
not increase the computational complexity of the corresponding reasoning problem. Moreover, threshold 
operators can be viewed as linear classification models. This enables to learn weights and thresholds of 
concepts from real classification data, by exploiting standard linear classification algorithms. Aside from the 
technical benefits, threshold operators have been proven to be useful in representing concepts in way that 
is more faithfully to how humans reason about and combine them (Righetti et al., 2019). 
We present here the result of a user study that compares the interpretability of threshold expressions and 
standard logical languages, i.e., DNFs of concepts. In the user study, we asked respondents to carry out 
different classification tasks using threshold expressions and DNFs. While this study is of general interest for 
applied Knowledge Representation and Explainable AI, it proposes also a first attempt to compare a standard 
logical classification mechanism with a more prototypical, and thus cognitively aware, one. We expected 
threshold expressions to be generally more interpretable than standard DNFs. In line with our hypothesis, the 
study revealed that threshold expressions are generally faster to use, and that they are perceived as more 
understandable by users who are less familiar with logic.  Our study also showed that the type of task, the 
type of DNF, and the background of the respondents affect the interpretability of the formalism used to 
represent knowledge. 
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The minimal cognitive grid: A tool to rank the explanatory status of cognitive artificial systems 

 
A. Lieto 

 
Abstract 

Building artificial systems able to exhibit human-like and human-level behavioral capabilities represents one 
of the main goals of the two Sciences of the Artificial, namely: Artificial Intelligence (AI) and Computational 
Cognitive Science (CCS) (see Simon (2019), Simon (1980)). While the first discipline, however, is nowadays 
(and in partial contrast with its early scientific ambitions) mainly interested in only the functional replication of 
such behavioral capabilities, computational cognitive science (including the field of computational 
neuroscience) additionally aims at using such models for explanatory purposes: i.e. to better understand the 
unknown biological and/or cognitive mechanisms underneath a certain behavior. However, despite the 
enormous amount of literature devoted to the theme of “computational explanation” and to the so called 
“simulative method” (Cordeschi, 2002), a real methodological and practical operationalization of what such 
expression really meant was lacking. To fill this gap I have proposed the Minimal Cognitive Grid (MCG), (Lieto, 
2021): a simple methodological framework that can be used to practically project, compare, and rank the 
epistemological and explanatory status of biologically and cognitively inspired artificial systems. The MCG 
relies on the following dimensions of analysis:  

1. “Functional/Structural Ratio”: this dimension considers the ratio between “functional” and “structural” 
components (and heuristics) considered in the design and implementation of an artificial system (for 
the distinction between “functional” and “structural” see Lieto 2021). This ratio depends on the actual 
focus and goal of the model and can be used for both integrated systems performing different types 
of tasks and for narrow and task specific systems. This dimension enables, in principle, the possibility of 
performing both a quantitative and qualitative comparison between different biologically or 
cognitively inspired artificial systems.  

2. “Generality”: this feature aims at evaluating to what extent a given system/architecture can be used 
in different tasks, i.e. how much the model is general and can be used to simulate a set of cognitive 
functions and not just a narrow one. Also this element can be considered both from a quantitative 
(e.g. by counting how many cognitive faculties can be modelled within a single system) and 
qualitative point of view. 

3. “Performance Match”: this dimension involves a direct comparison between natural and artificial 
systems in terms of the obtained results for specific or general tasks. In addition, however, I suggest to 
take into account some of the main hints of Psychometric AI movement (Bringsjord, 2011) asking for 
the use of a battery of validated tests to assess the effective “match” between artificial systems and 
human beings. In this line, thus, I also propose to consider two additional specific requirements that 
refers to such aspect: 1) the analysis of the system errors (that, in human-like artificial systems, should 
result to be similar to those committed by humans) and 2) the execution time of the tasks (that, again 
should converge towards human performances). In this paper I will show how the MCG can be 
applied both to classical cognitive artificial systems and to the class of hybrid bionic systems (Lieto, 
2022). 
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Self-control and the control of attention: Mechanisms and cognitive architecture 
 

P. F. Bello, S. Bringsjord 
 

Abstract 

We often think of self-control as being a uniquely human capacity – roughly speaking, the capacity to bring 
our actions in line with our beliefs and intentions regardless of our desires. Our folk notions along with many 
philosophical accounts of self-control tend to see it as something like the passions moving an agent along in 
one direction with the agent pulling in the other direction. However, such an account assumes an agent with 
special powers of willing. In a recent contribution, Sebastian Watzl has argued that no such special powers 
are required for an adequate account of self-control. Rather, Watzl claims that self-control can be accounted 
for via the intentional control of attention. For him and others including ourselves, attention is an interface 
between perception, cognition, and action. It follows then that intervening on attention has direct 
consequences for action. If attention and attentional control can be suitably captured computationally, 
Watzl’s claim puts modeling self-control within reach. In a standard self-control dilemma, an agent will have 
judged some action B to be what should be done given a desired outcome OB, but will then be faced with 
the prospect of an even more desirable outcome OA achievable via an action A, which is incompatible with 
B. If, as Watzl does, we see attention as the active prioritization of an agent’s mental states, we can rephrase 
the dilemma as the following: the agent’s priorities are such that OB occupies attention more often per unit 
time than does OA even if the agent desires the converse to be true. An act of self-control for Watzl consists 
in the agent deprioritizing A over B through explicit/intentional control of attention. While a good foundation 
to build on, details on the mechanisms of control, explicit representations of attentional actions, and role of 
costs and rewards in self-control remain thin. 
We view the ARCADIA attention-driven cognitive system as a suitable candidate for exploring this space. 
ARCADIA has been used to integrate explicit information in task and intention representations with perception 
and action through weighted attentional priorities. More recently, we have been developing a general 
approach to cognitive control in ARCADIA inspired by the work of Shehnav and colleagues on the expected 
value of control (EVC) framework. EVC computes the relative value of control for various control signals given 
expected reward and cost functions that include basic components of effort. In general, EVC can inform any 
sort of action selection, including mental actions involving both intentions and attention EVC will allow 
ARCADIA to practically reason about the costs and benefits of reweighting, adding, or removing attentional 
priorities, and thus ought to be adequate for a preliminary exploration of self-control in an artificial system. We 
shall illustrate this functionality in two scenarios: the first being a standard self-control problem as discussed 
above, and the second being an example from the heuristics and biases tradition with the caveat that the 
agent is fully capable of arriving at the correct answer, even given the allure of compelling heuristic responses.  
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Idolatry and artificial intelligence 

 
E. Bottazzi, R. Ferrario 

 
Abstract 

It is increasingly assumed that machines can collaborate with us (Karpus et al. 2021) and we with them, and 
that our empathy towards them is genuine (Coeckelbergh 2018) to the point to recognize them a moral 
status, conferring them rights, also in a legal sense (Darling 2017). We suggest caution: this could be a sort of 
new idolatry towards machines. A serious ideological turn like the one that prepared the 2010 Supreme 
Court’s ruling that enabled corporations to spend unlimited funds on elections, given their newly recognized 
right of free speech. To see this, we need philosophical investigation. Our study falls within applied ontology, 
also under stood as an AI discipline. For example, breaking things like a hammer, a toy, a photo of a loved 
one, a sacred image, or a mechanism could trigger strong emotional responses towards such things, but not 
cooperation or empathy. Maurizio Cattelan's Untitled (2004) –an art in stallation where children-like puppets 
were hanging on a tree by their neck– was so powerful that a scandalized man fell to the ground climbing 
the tree to cut their ropes. Besides, acting in a seemingly cooperative or empathetic way it is not being 

cooperative or empathetic: the als ob is not enough. Learning this is a central worry for every living being. 
Unfortunately, some times generations are needed to draw the vital lessons. This could be the case with AI: 
we could play with a butterfly mine. An AI (or those who produce it) could “exploit” our attitude of reverence 
towards it. Even if benevolent, it could be malevolent in its effects. Finally, the turn does not correspond to a 
substantial change in the technical and paradigmatic field of AI, another reason to speak of idolatry 

(misplaced worship). There is something tragic (in Cavell's 1979 sense) in this if we consider it according to the 
Turing’s test. Perhaps, behind the veil of ignorance, anyone could be a machine, but when the veil is down, 
it makes to us a whole difference if we inflicted some damage to humans or machines. The tragedy is in our 
acting as if we do not know, when –instead– we know. This is the actual singularity we need to reflect upon. 
The problem becomes more pressing when it comes to algorithms (Karpus et al. 2021). How can we give 
moral rights to a set of instructions? Paradoxical, if we consider statistical sets of instructions as with artificial 
neural networks. We conclude with a suggestion: we could protect AIs as prostheses or techniques. That is, as 
they are needed by other human beings. Things that have no rights, but which allow people to have them. 
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Word frequency is a cue to lexical category for 8-month-old infants 

 

C. Marino, C. Bernard, J. Gervain 
 

Abstract 

The division of labor hypothesis between function words, signalling grammatical structure, and content words, 
carrying meaning, is linguistic universal. One potential cue to this lexical distinction is word frequency: functors 
are much more frequent than content words. It has been shown that this different frequency distribution 
guides 8-month-olds to build a rudimentary representation of the native word order. Does this mean that they 
also map infrequent words onto the lexical category of content words and frequent words onto functors?  
As functors constitute closed classes, while content words come in open classes, we examined whether 
infants are flexible to accept new test items within the infrequent category, but not in the frequent one. Using 
the Headturn Preference Paradigm, we familiarized six groups of French-learning 8-month-olds with an 
artificial language in which frequent (F) and infrequent words (I) strictly alternated 
(…gefofibugedefikogepa….).  
In Experiment 1 infants were tested with test items from the familiarization (F-I-F-I vs. I-F- I-F) in their preference 
for frequent word initial items, as they are naturally exposed to a functor-initial language. Experiment 2 and 
Experiment 3 then investigated, respectively, the sensitivity for the open-class property of the content words 
and the closed-class property of functors. During the test phase we therefore replaced infrequent (Experiment 
2: F-N-F-N vs. N-F-N-F) and frequent items (Experiment 3: (N-I-N-I vs. I-N-I-N) with novel ones. We expected 
infants to maintain unaltered their preference when the changes occurred within the infrequent category 
whereas to suppress their preference for the novel frequent one, as function words are assumed to be a 
closed class.  
Additionally, in Experiment 4 we tested the memory for the infrequent items by presenting infants with the 
familiar infrequent items contrasted with entirely novel words. Finally, we run two additional experiments to 
investigate whether infants encoded the position of infrequent words at all. In Experiment 5 we presented 
infants with test items that carried no information at all (N-N-N-N) compared with test items in which frequent 
words were replaced by novel syllables in the initial position (N-I-N-I). By contrast, in Experiment 6, the N-N-N-
N items were contrasted with test items where frequent words were replaced by novel syllables in the final 
position (I-N-I-N).  
In both Experiments 1 and 2 we found that infants treated frequent words as functors and infrequent words 
as content words, showing the predicted frequent-initial preference. In Experiment 3, by contrast, no such 
preference was found. This was not simply due to a better recall of the frequent words, as infants discriminated 
the infrequent tokens from novel ones (Experiment 4). Importantly, by showing a preference for the test items 
in which infrequent words were presented in their native-like final position (N-I-N-I, Experiment 5) but not for 
the test items in which the infrequent word were placed in a non-native like order (I-N-I-N, Experiment 6), 
infants demonstrated their ability to associate positional information with infrequent words to apply their word 
order representation correctly.  
These findings provide the earliest evidence that infants use word frequency as a cue to lexical early lexical 
categorization. 
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Are babies’ cries already language? 

 

C. Nallet, G. Lucarini, I. de la Cruz-Pavía, J. Gervain 
 

Abstract 

Newborns and young babies communicate through cries. This has generated the hypothesis that there may 
be a developmental continuity between cries and our communication system, language. Indeed, a previous 
study found that French and German babies cry differently, the melody of their cries imitating the melodies 
of French and German, i.e. the languages their mothers spoke during pregnancy (Mampe et al., 2009), 
although these results have generated a debate and require further confirmation (Gustafson et al., 2017; 
Manfredi et al., 2019). In general, it remains controversial whether and, if yes, how cries may be linked with 
language. In the current study, we tested this hypothesis by investigating whether newborns’ cries triggered 
similar neural processing as speech in adults as well as in newborns, i.e. listeners who themselves can produce 
cries. 
Newborns exposed to French prenatally as well as Italian-speaking adults who do not speak French 
participated in the study. Adults unfamiliar with French were tested so that, similarly to newborns, they cannot 
process the linguistic contents of the stimuli. The two groups were tested in the same paradigm and stimuli, 
and their brain activity was recorded using functional near-infrared spectroscopy (fNIRS), targeting the 
bilateral fronto-temporo-parietal regions. Participants were exposed to ten blocks of cries recorded from a 
different set of French newborns as well as spoken French sentences. Cries and sentences were matched in 
their acoustic properties (intensity and duration). The blocks of cries were composed of ten cries from different 
French newborns, whereas the blocks of speech were composed of ten sentences produced by different 
female native speakers of French. No sentence or cry was repeated during the study. The order of 
presentation of the blocks were intermixed and counter-balanced across infants. 
Preliminary results from 24 adults and 23 newborns suggest that newborns have heightened brain responses 
to cries compared to speech, while adults show a more pronounced response to speech compared to cries. 
Analyses will compare the response to cries vs. speech as well as the two age groups. If confirmed, these 
results suggest that while cries are not processed identically to speech at either age, their processing may 
change during development as a result of their changing relevance for communication and production. 
Infants’ heightened responses to cries may be related to the fact that they are able to produce cries and use 
them for communication. 
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Sex differences in repetition-based rule learning: a meta-analysis of fNIRS language studies 

 

J. Gemignani, J. Gervain 
 

Abstract 

Introduction: Infants’ ability to perceive repetition-based regularities is thought to play a central role in the 
process of language acquisition and has been long investigated, both with behavioral and with 
neuroimaging studies, in particular with functional near-infrared spectroscopy (fNIRS) (De la Cruz-Pavia and 
Gervain, 2021). In this work, we aim at exploring whether this mechanism exhibits sex differences and to assess 
the variability of its effect size across age groups and brain regions.  
Methods: Seven fNIRS studies conducted in three different labs were examined; the sample comprised data 
acquired from 150 infants (72 M, 78 F; 91 newborns, 59 six month-olds). Stimuli included trisyllabic auditory 
sequences in the form of AAB or ABB as well as random sequences. fNIRS was measured with 24 channels 
distributed bilaterally. Details on the stimuli or the arrangement of optodes can be found in Gervain et al. 
(2008). Data analysis included pre-processing and block-averaging; then, Cohen’s d effect sizes were 
computed as the differences between the hemodynamic responses elicited by (i) repetition sequences and 
random sequences (R>N); (ii) repetition sequences and the baseline (R>0); (iii) random sequences and the 
baseline (N>0). For each of the three comparisons, the variability of the effect sizes was evaluated across 
studies with a meta-analytic approach, as well as across subjects with mixed-effects models. Effect sizes were 
averaged across channels covering the bilateral temporal and frontal areas.  
Results: For neither of the three comparisons was the main effect of sex statistically significant. In newborns, 
the temporal region was found to be more strongly activated than the frontal area for both repetition and 
non-repetition sequences. In the left hemisphere, in particular, in the temporal area the estimated d was 0.21 
(C.I [- 0.30, – 0.72]) in newborns and -0.02 (C.I. [ -0.38, 0.34]) at six months, for the R>N comparison; for R>0, d 

was 0.31([-0.12, 0.74]) in newborns and 0.12([-0.24, 0.48]) at six months; for N>0, d was 0.14([-0.15, 0.44]) in 
newborns and 0.14([-0.22, 0.50]) at six months.  
Conclusions: This work shows that the effect of repetition-based regularities on the infant brain as measured 
with fNIRS is robust and reproducible, and that the underlying brain responses do no exhibit sex differences, 
at birth or at six months of age. In newborns, we found a greater involvement of the bilateral temporal areas 
compared to the frontal area for both repetition and non-repetition sequences. We conclude that extracting 
repetition-based regularities from speech is a robust ability with a well-defined neural substrate present from 
birth and it does not exhibit sex differences. 
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An investigation of humans’ sensitivity to environmental temperature 

 

L. Battistel, A. Vilardi, M. Zampini 
 

Abstract 

The grounded cognition theory assumes that the human mind must be studied in conjunction with the body 
and the surrounding environment. In particular, this theory posits that cognition is a result of the combination 
of multisensory processes, bodily states and interactions with the environment. Naturally, the space 
surrounding us is characterised by a lot of different aspects, such as the amount of vegetation, relative 
humidity, temperature. Given the extensive research that has already been conducted to investigate our 
sensitivity to thermal stimuli directly applied to our body, we decided to study our sensitivity to environmental 
temperature. This represents an unexplored research field and we aim to understand how much the 
temperature of the surrounding might affect various psychological dimensions, such as our body 
representation and our perception of space.  
In order to define humans' sensitivity to environmental temperature, we adopt an experimental paradigm as 
close as possible to a staircase procedure by manipulating temperature in a very controlled fashion inside 
four climate chambers. Participants move between these chambers making comparisons between the 
temperature of two chambers per time. Specifically, their task is to report whether the second chamber they 
entered is warmer or colder than the first one. Inside the chambers, the temperature continuously changes 
between 23°C and 25°C. This temperature range was defined thanks to a pilot experiment. The procedure 
takes one hour and forty minutes for a total amount of one hundred and twenty comparisons. The results are 
analysed in order to build the psychometric function defining participants' sensitivity. In particular, we plot 
their probability of answering warmer as a function of the real differences in temperature. The standard 
deviation of the final psychometric curve can be conceptualised as the just noticeable difference 
participants were able to perceive.  
The preliminary results indicate that the average participants' sensitivity is half a degree. Such a result is of 
relevance not only for the planning of our next experiments but also from a more ecological perspective 
(e.g., it could be relevant to arguments such as heating and cooling). In particular, possible follow-up of this 
research could investigate which factors may affect our sensitivity and enlarge our comfort temperature 
range. Another possible future research could try to understand better the physiological and psychological 
aspects that lead to such great sensitivity. For instance, further studies might investigate whether the amount 
of skin exposed to the environment is relevant to its perception or whether more cognitive strategies, such as 
visualising a scenario congruent to each temperature, can increase or decrease our sensitivity. 
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The effect of perceived odour edibility induced via conditioning on olfactory habituation 

 

L. Fontana, J. Albayay, I. Vlachou, M. Zampini 
 

Abstract 

Habituation is a filter that decreases the relevance of repetitive and irrelevant stimuli in order to focus the 
attention to new and more important stimuli for our survival (e.g., food stimuli). When it comes to the sense of 
smell, research shows that top-down features (e.g., perceived odour edibility) can modulate olfactory 
habituation. In a previous study, we found that habituation follows a different trend for food or nonfood 
odours: food-related odours were more resistant to habituation effects as compared to nonfood ones. These 
findings support the idea that food stimuli, due to their intrinsic saliency, capture more attention than nonfood 
ones. However, the influence of bottom-up factors related to the odour stimuli such as trigeminality, remains 
unstudied. To account for such influences, we exposed forty-four participants (mean age = 22.80 ± 2.95 years 
old, 78.57% female) to a habituation paradigm while being presented with a single perceptually malleable 
odour in terms of edibility (i.e., vanilla). The perceived odour edibility of vanilla odour was induced following 
a conditioning protocol (i.e., the vanilla odour was paired with food related or nonfood-related images). 
Following a between-subject design, participants were assigned to one of two groups: edible (n = 22) vs. non-
edible (n = 22). Linear mixed-effects models showed that the conditioning protocol successfully modulated 
the perceived edibility of the vanilla odour: the non-edible group rated the odour as significantly less edible 
than the edible group on a 100-point visual analogue scale. Conversely, ratings of odour trigeminality, 
valence, intensity, familiarity, and arousal did not differ significantly between the two groups. Then, 
participants performed a habituation block composed of 20 trials where they smelled repeatedly the same 
vanilla odour. Participants rated the perceived odour intensity and pleasantness at the end of each trial. In 
line with our hypothesis, we found that the perceived odour intensity decreased over time only for the non-
edible group, whereas it remained constant for the edible group. Conversely, the perceived odour 
pleasantness decreased over time for both groups. Our findings showed that, when limiting the influence of 
olfactory features, such as odour trigeminality and valence, the perceived odour edibility modulates olfactory 
habituation. These results extend the sparse literature on the influences of top-down factors (perceived 
edibility) on olfactory habituation. 
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Motor strategies: new insights on active behaviour from spatial hearing research 

 

C. Valzolgher, F. Pavani 
 

Abstract 

When completing a task, the ability to implement behavioural strategies to solve it in an effective and less 
cognitively demanding way is extremely adaptive for humans. This behaviour makes it possible on the one 
hand to economize resources and on the other hand to compensate for the limits of perception itself. 
In this work, starting from concrete examples in the field of spatial hearing research, we analysed the 
importance of considering motor strategies in perceptual tasks and, consequently, we stressed the urgent 
need to create ecological experimental settings which are essential to allow the implementation of such 
behaviours and to measure them. 
In particular, we have considered head movements as an example of strategic behaviours implemented to 
solve acoustic space perception tasks. 
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The human-object divide in person perception  

and what it can teach us about (de-) mentalization processes 

 

D. Ruzzante, J. Vaes 
 

Abstract 

When thinking about the differentiation between humans and objects, it is easy to see that they differ in many 
aspects: people are intentional agents that are able to perceive others and themselves, while objects are 
not. For people traits are vital and fundamental to describe and understand them, while for objects traits 
merely describe their functions and looks. In sum, the main difference between humans and objects is the 
presence/absence of mental state traits. It comes as no surprise then that research in neuroscience has shown 
how human and object stimuli are indeed processed in different ways using specific brain areas. Interestingly, 
when the process of mentalization – the capacity to attribute mental states to others – fails, others are seen 
as more object-like. In the current presentation, we aim to learn more about the mentalization processes 
through the study of its failings. Across different studies, we have directly measured mentalization processes 
towards social targets that are often denied important mental capacities (e.g., sexually objectified women, 
outgroup members) demonstrating that they were elaborated more similarly to real objects. Moreover, we 
were also able to define what happens at a cognitive and neural level when de-mentalization occurs.  
In all studies we adapted the EEG odd-ball paradigm that involves a presentation of sequences of repetitive 
stimuli that are infrequently interrupted by a deviant stimulus. Specifically, we adapted this paradigm by 
infrequently interrupting the frequent human stimuli that clearly have a mind, with perceptually similar doll-
like targets without a mind. Our analyses specifically focused on the P300, an ERP component that peaks 
around 300ms after stimulus onset and is triggered by the infrequent stimulus and its amplitude increases to 
the extent that the frequent and infrequent stimuli are elaborated differently. While in the first three studies 
we presented sexually objectified female and male human targets infrequently interrupted by their gender-
matched doll-like avatars, the last two studies focused on various intergroup contexts. Given that the 
infrequent stimuli were perceptually similar doll-like targets that do not have a mind, when the P300 is 
significantly smaller when a mindless doll-like target appeared among a series of human stimuli, it is possible 
to demonstrate that these human targets are perceived and elaborated more similarly to mindless objects. 
Moreover, EEG measurement allowed us to measure the mentalization process in real-time distinguishing 
between an initial mind detection phase in which human, mindful and doll-like, mindless faces are 
distinguished for the first time and a later mind attribution phase. In this later step, perceptual and contextual 
information are integrated to determine the amount of mental capacities that are ascribed to the social 
target. In line with this interpretation, only the later ERPs correlated with a behavioural implicit mind attribution 
task.  
In sum, with these studies we demonstrated that in the moment in which certain human targets are de-
mentalized they are elaborated more similarly to objects without a mind compared to the human targets 
that are not de-mentalized and managed to trace the processes that occur when people are denied a 
mind. 
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Is the University the right place for me? The role of cultural norms  

and the educational functions on students’ identification to higher education 

 

S. Stefani, M. P. Paladino 
 

Abstract 

First Generation students (FGs; students who neither parent have attained a University degree) perceive their 
background as less compatible with the university than Continuing Generation students (CGs; students with 
at least one parent who completed tertiary education), and this in turn negatively affects their achievements. 
Among the factors that influence students’ identification and sense of fit to university, research separately 
investigated the role of cultural norms and the educational functions of the university. There is evidence that 
(U.S.) colleges promote cultural norms of independence according to which students are expected to have 
a sense of self and agency as independent form others. Independent cultural norms are more aligned and 
similar with those of the US higher-middle class cultural context (which CGs typically belong to), while US 
working class (which FGs students usually belong to) are more likely to be socialized to interdependent cultural 
norms. Thus, FGs experience a cultural mismatch between their family and social 
background and the university context, that leads them to have negative academic and social outcomes. 
Beyond the culture, the educational system carries out two parallel functions: the selection and the education 
function. The education function pursues the goal of equipping all students with knowledge and skills in order 
to contribute to the development of students’ potential. At the same time, the education system also fulfills 
the selection function, which consist to evaluate and rank students based on their academic performance, 
in order to ensure that differences in results reflect individual ability merit. However, reminding students of the 
selection function of the university lead FGs to underperform compared to CGs. 
Even though the selective (vs. educative) function and independent (vs. interdependent) cultural norms have 
a detrimental effect on FGs sense of fit and achievements, no studies have examined whether these factors 
are tied, and whether one elicits the other, resulting in a joint effect. Indeed, both the selective function and 
independent norms can emphasize a sense of self and agency as separated from others. Through two 
experimental studies, we found that when university focuses on selection (vs. education) it is perceived as 
promoting more independent (vs. interdependent) cultural norms. In addition, when university emphasize 
selection (vs. education), students feel lower identification and compatibility with it. This effect is mediated by 
the perception that university promotes independent cultural norms, but only for FGs (not CGs). This research 
project fills the gap in the literature by highlighting the interplay between university’s functions and cultural 
norms and their impact on students’ identification to higher education. 
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Interoceptive ability and cultural capital jointly predict levels of emotional awareness 

 

G. Gaggero 
 

Abstract 

The ability to identify the own emotions highly differs across individuals and it can be shaped by numerous 
factors. One promising candidate is interoception, namely the ability to integrate information coming from 
internal bodily states and to build a coherent image of the bodily self. However, to what extent the awareness 
of the own bodily states can shape the awareness of the own emotions is still an open issue, capturing the 
interest of cognitive psychologists, clinicians, and philosophers of emotions. The study of psychiatric constructs 
such as the one of alexithymia might shed some light on this issue. Alexithymia is a transdiagnostic construct 
defined as a deficit in emotional awareness. People presenting high alexithymic traits manifest difficulties 
identifying feelings and distinguishing between somatic and affective states. High alexithymia has an 
incidence between 9 and 13 % in the general Western population, but it is way more diffuse in several clinical 
conditions characterized by an altered perception of bodily states (e.g., psychosomatic disorders, autism 
spectrum disorder, eating disorders). This evidence led some researchers to sustain that the emotional deficits 
found in high alexithymia can be due to a general deficit in interoception. Here, I will report results from a 
project aiming at testing this hypothesis. Self-report questionnaires of interoception and alexithymia were 
administered to three non-clinical samples from Italy, the U.S., and Singapore. The obtained results strongly 
support the association between alexithymia and poor interoceptive sensitivity. However, this is only half part 
of the story. Differences in self-reported interoception poorly explained one feature of alexithymia out of 
three, mainly the so-called externally-oriented thinking (EOT). EOT refers to a realistic style of thinking - focusing 
on external events and avoiding inner explanations of events – which is also associated with low fantasizing 
and daydreaming. Given the poor association between EOT and interoception, it derived the hypothesis that 
individual differences in this dimension of alexithymia might be better explained by differences in the 
individual cultural capital (CC), mainly in the knowledge and use of cultural codes as manifested by the 
participation in cultural activity, the consumption of cultural goods and the possession of cultural technical 
skills and knowledge. Previous research already showed a significant association between family CC and 
socio-emotional skills or personality dimensions in clinical and non-clinical populations. Further, previous studies 
show that exposure to literacy fiction enhances mentalizing ability, which is also highly linked with EOT. Here, 
I will present preliminary results of a survey assessing the relationship between alexithymia, interoception, and 
CC. In the discussion, I will concentrate on potential benefits coming from the introduction of finer-grained 
cultural variables in models of alexithymia and, more generally, in models of affective functioning. The dear, 
here, is to understand if and how the influence of culture can be coherently integrated into embodied models 
of emotions. 
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Investigating social projection: A computational approach 

 

F. Ruzzante, L. Teresi, R. Pizziol, F. Panizza, G. Cevolani 
 

Abstract 

In an online study, we sought to investigate the phenomenon of social projection, a form of egocentric bias 
which elicits the belief that one's own opinions and mental states are shared by the rest of the population 
(Epley et al., 2004). We asked participants (n = 220) to rate their emotional involvement relative to a collection 
of 30 topics taken from several domains, like science, politics, literature, health, law, and ethics. We 
furthermore asked them to guess the average involvement of the rest of the population. Finally, we collected 
psychometric measures of personality traits, political views, and social media use. 
We then computed two measures for social projection. First, a correlation coefficient between the self and 
others’ evaluation, as a score of pure social projection (SP). Second, we calculated an index of the so-called 
true false consensus effect (TFCE), which takes into account the association between one’s own judgment 
and the magnitude of the mistake in assessing what is thought to be the prevalent judgment (Ross et al., 
1977). 
We included both indexes, SP and TFCE, in two machine learning algorithms to investigate whether either or 
both such scores were predicted by the variables measured in the survey. We performed a LASSO regression 
for feature selection, having the social projection scores as outcome variables and the psychometric 
measures as predictors. As a result, only the score of social media use and the frequency of online discussions 
survived the feature selection to predict SP, and no predictors were found for TFCE. 
Finally, we computed a follow-up analysis to further explore our results. We confirmed the detection of a social 
projection bias in our data, resulting in a strong self/others correlation coefficient. However, although present 
and significant, its positive correlation with social media use was rather small in effect size. Our data confirm 
that people tend to overestimate the prevalence of their emotional states and opinions and suggest that 
intense social media use is associated with such egocentric bias: the more one uses social media, the more 
is likely to project their own beliefs. Interestingly enough, the same relationship did not hold for the TFCE. Future 
research is needed to identify the determinants of social projection, its relationship with the true false 
consensus effect, and possible moderating factors of both phenomena. 
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Conceptual goals elicit egocentric-like vector representations  

and alter the allocentric grid structure of cognitive maps 

 

S. Viganò, R. Bayramova, C. F. Doeller, R. Bottini 
 

Abstract 

To represent the relations between concepts in memory, humans can recruit the same neural codes used to 
represent spatial relations in the physical environment. These coding schemes are mostly located within the 
hippocampal-entorhinal circuit and provide an allocentric, or viewpoint-independent, relational model 
known as “cognitive map”. However, we rarely navigate a space, be it physical or conceptual, without a 
goal in mind (e.g., a place we want to reach or a concept we want to access). During physical or virtual 
navigation, goal locations in the environment are also tracked using a complementary reference frame 
tuned to represent and update their position with respect to the moving subject, using egocentric, or 
viewpoint-dependent, coordinates. At the same time, experiments in rodents have shown that the allocentric 
cognitive map is altered in the proximity of goals, with their location being overrepresented by spatially-tuned 
neurons.  
Here, using fMRI and a combination of adaptation and multivariate analyses, we found that both these 
processes occurred also in the human brain when participants (N = 40) mentally navigated two conceptual 
spaces to compare the presented stimuli to specific goals held in mind. First, the medial parietal cortex 
represented the relation between currently shown stimuli and the memorized conceptual goals using an 
egocentric-like reference frame, despite the absence of a physically located, explicitly moving “self”. This 
effect was prominent in the precuneus, where we also found evidence of mental rotation of the two 
environments, suggesting the involvement of this area in mentally rotating the navigable space to putatively 
center the focus of attention on the goal concepts that participants wanted to access, independently of the 
global map. Second, the entorhinal cortex represented a cognitive map of the conceptual spaces using an 
allocentric grid-like code that generalized across the two environments, but that was partially modulated as 
a function of goal proximity. This alteration followed the changing goal location across the two geometrically 
identical spaces, and extended also to the medial prefrontal cortex and the superior parietal lobule, two 
regions that have previously been associated with representing cognitive maps of physical and conceptual 
spaces using grid-like codes.  
These results support and extend the proposal of a phylogenetic continuity between the neural correlates of 
mammalian spatial navigation and human conceptual memory, suggesting the existence of common 
mechanisms recruited to represent spatial and non-spatial knowledge across different reference frames. 
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Improving the fit between human and DNN representational spaces  

using weighted least squares regression 

 

A. Bavaresco, N. Truong, H. P. Tarigopula, U. Hasson 
 

Abstract 

Reducing the existing gap between the human visual representational space and that generated by Deep 
Neural Networks (DNNs) is a core issue for both cognitive and AI research. While initial research has 
documented that DNNs can predict human visual representations, more recent work has developed 
approaches to modify DNNs so that their ability to predict human responses is improved. A standard way to 
quantify these predictions’ accuracy is by assessing the correlation between 1) pair-wise distances computed 
from feature arrays (embeddings) obtained by passing the images through a DNN and 2) human similarity 
judgments (HSJs) over image-pairs. Previous research seeking to improve the match between DNN data and 
human data has mainly focused on altering the DNN features (reweighting) or removing some to obtain an 
optimal feature subset (pruning). Those methods implicitly assume that human similarity judgments across 
levels of similarity are all equally informative. However, depending on the specific objects involved in the 
comparison, people’s confidence and agreement when expressing similarity judgments may vary. For 
example, people may be less precise in assigning mid-range similarity values, or low-range ones, which would 
make those ranges of values more difficult to fit. We, therefore, propose a machine-learning approach where 
certain ranges of HSJs are up-weighted when learning a fit with DNN data. More specifically, we develop a 
weighted least squares framework to predict a DNN similarity matrix from a human similarity matrix. The 
weights applied to the residuals are computed as a function of the HSJ (i.e., the magnitude of the similarity 
judgment itself). Given that the most informative HSJs are not known a priori, several candidate weighting 
functions are examined, each enhancing a different range of similarity-magnitude expressed in the human 
judgments. The simplest function was a linear one that assigned greater weight to judgments of higher 
similarity, and this function already produced better prediction of out-of-sample data to which it was applied. 
However, a parabolic function that up-weighted both low and high similarity judgments produced the best 
fit with DNN data. That fit proved to be even higher than the one achievable with the compared state-of-
the-art method, i.e. ‘pruning’. In order to further increase predictive capacity, we also used weighted 
judgments to ‘prune’ a DNN, thus combining pruning and weighting. We found that this weighted pruning 
altered the DNN representational space so that it increased inter-category distance and decreased intra-
category distance between animal categories. To summarize, the contribution of this work is threefold. First, 
we demonstrate that the high-range and low-range HSJs up-weighted by the parabolic function are the most 
informative for predicting DNN similarity. Second, we propose a procedure for improving the fit between 
human and DNN representational spaces which outperforms the compared state-of- the-art method. Third, 
we show that weighted pruning modifies the network’s representational space producing a better alignment 
with the human organization of animal categories.  
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Kick-starting concept formation with intrinsically motivated learning: 

The grounding by competence acquisition hypothesis 

 
F. Mannella, L. Tummolini 

 
Abstract 

Background. According to grounded approaches to cognition, concepts form in interaction with the 
environment and preserve vestiges of these experiential origins (Barsalou 2008). Despite much evidence 
supporting this framework (for a review see Kemmerer 2022), how the process of concept formation can start 
without a fully developed sensorimotor representation system has not been sufficiently explored. Standard 
views have assumed that sensorimotor representations are the product of statistical learning (e.g. Barsalou 
1999) but learning in the form of a passive exposure to a stream of sensory inputs generates “encodings” that 
cannot be interpreted from the perspective of the organism itself (e.g. Brette 2019). Action-oriented 
approaches show how to bypass this issue (e.g. Roy 2005) but typically rely on an already acquired action 
system, and thus cannot explain how to kick-start the process when an organism starts from a “blooming, 
buzzing confusion”.  
Aims. To solve this kick-starting problem, we propose a computationally specified process model and show 
how concepts can form while learning to perceive and act intentionally. In this process model, multi-modal 
sensory patterns are mapped in the same low-dimensional representation space. The motor repertoire is also 
represented in the same space via a topological mapping. We propose that the acquisition of these 
topological mappings can be mutually constrained by maximising the convergence between sensory and 
motor representations during online interaction. We suggest that this learning signal reflects an intrinsic 
motivation for competence acquisition. We hypothesize that topological alignment via competence 
acquisition eventually results in a sensorimotor representation system.  
Methodology. To assess the consistency of this hypothesis, we implement the model in the control system of 
a simulated embodied agent and test it in an object manipulation task. The agent is endowed with a set of 
actuators allowing for manipulation (a 2D arm ending with a two-fingered gripper) and has access to 
information from visual, somatosensory and proprioceptive modalities. The agent can interact by touching, 
moving and grasping several kinds of objects which are placed in front of it.  
Results. We present analyses of simulations results that indicate that achieving a topological alignment 
between sensory and motor domains is sufficient to acquire a perception system that is stable and oriented 
toward the action possibilities that the environment affords. In this way, we provide evidence that our process 
model can generate clusters of sensory prototypes that are discriminative of the relevant features of the 
environment and clusters of motor prototypes that can be used to select actions leading to those effects. 
Once an aligned sensorimotor system with these properties is available, we show that re-enacting the sensory 
and motor experiences starting from their internal representations can provide the basis to kick-start concept 
formation.  
Discussion. The computational model is used to provide a proof-of-principle a novel mechanism for concept 
formation starting from interactive exploration of objects. In particular, we show that a measure of the amount 
of alignment of sensory and motor topological maps is in principle sufficient to guide the intrinsic learning of 
sensorimotor contingencies and, on this premise, to kick-start cognitive development. This view resonates with 
the Piagetian approach to the origin of human intelligence (Piaget 1952) and contributes by providing a 
novel, missing algorithmic-level explanation that can bridge the gap between developmental psychology 
and dominant embodied cognition approaches, which are still mostly focused on adults (Antonucci & Alt 
2011). Finally, we discuss how the main features of our architecture are consistent with the key brain 
organization principle of topographic mapping (Bednar & Wilson 2016) and with recent findings suggesting 
that human concepts are organized in lower-dimensional spaces recruiting structures originally evolved for 
interaction with the physical world (e.g. Bellmund et al 2018). 
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Is the word “ambulance” noisy for deaf people?  

Investigating conceptual representation in early deaf individuals 

 
S. Amenta, G. Loca, G. Gianfreda, P. Rinaldi, F. Pavani 

 
Abstract 

Conceptual representation is informed by both linguistic and perceptual experience. This is reflected in word 
semantics which encodes information coming from the direct experience with the outside world, as well as 
information we can acquire through language use.  
In the present study we address the issue of what happens to the semantic system when the experience with 
the world is affected by perceptual impairments. Does the semantic system reorganize when one of the 
sensory modalities is absent, or can this be compensated by the contribution of other kinds of information 
(e.g., linguistic or inputs from other modalities)? We investigated this issue by assessing the perceptual intuition 
of words in early deaf individuals.  
Semantic content relative to perceptual or sensory experience with a word referent has been traditionally 
measured by psycholinguistic variables like concreteness (Brysbaert et al., 2014) or imageability. More 
recently, however, new measures have been proposed to better capture the perceptual bases of word 
referents, by evaluating – through explicit ratings - the experience of a word through the dimension of the five 
perceptual modalities (visual, haptic, auditory, olfactory, and gustatory; Connell & Lynott, 2012). This 
procedure allows for building “perceptual profiles” of words, along with measuring their perceptual strength. 
Following Connell & Lynott (2012), the use of perceptual modality norms has recently spread to different 
languages (e.g., Vergallito et al., 2020, for Italian). 
In this study, we collected perceptual strength norms for 200 Italian words extracted from the Vergallito et al. 
(2020) database. For each item, early deaf participants (N = 37) were instructed to evaluate the extent to 
which they could experience that word through each of the five senses on a 1-5 scale. From these ratings, 
composite measures of perceptual strength were computed (e.g., maximal perceptual strength, magnitude, 
modality exclusivity, etc.).  
Results show a weaker contribution of the auditory modality as compared to the hearing population (data: 
Vergallito et al., 2020), but no overall decrease of the reported perceptual strength. We also observed a 
greater involvement of the other sensory modalities (i.e., not auditory) and a decrease in modality exclusivity, 
suggesting that words were experienced as more multisensory compared to hearing controls.  
In conclusion, the organization of the semantic system seems to be affected by the lack of acoustic input 
mainly in terms of increased multisensoriality. Notably, although decreased, the auditory modality does not 
disappear from explicit evaluation of perceptual strength, suggesting that auditory information is still 
represented in the semantic system. 
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Predicting the f***ing word: An eye-tracking study  

on the benefits of negative expressive adjectives during sentence comprehension 

 
C. Rodriguez Ronderos, F. Domaneschi 

 
Abstract 

Theoretical work on negative expressive adjectives such as “fucking” has argued that they convey a speaker-
oriented attitude, which constitutes a separate dimension of meaning (Potts, 2005, Harris & Potts, 2009, 
Gutzmann, 2019, i.a.). Their relative syntactic flexibility supports this perspective: they can be attached to 
different constituents keeping an identical meaning. This suggests that their interpretation is disjointed from 
compositional meaning construction (see Frazier et al., 2014). Experimental work has shown that the content 
of an expressive is emotional and social in nature (Donahoo & Lai, 2020). However, it is unclear what it means 
for an expressive adjective to be speaker-oriented during incremental language processing: Can 
comprehenders automatically retrieve a speaker’s perspective via the expressive, or is retrieving it a delayed, 
effortful, inferential process? And what role does the expressive’s syntactic flexibility play? In the present work, 
we tested two novel hypotheses using an eye-tracking, Visual World Paradigm (VWP). We hypothesized that 
(i) comprehenders automatically and locally use expressives to anticipate an upcoming referent if they have 
knowledge of the speaker’s perspective. We also hypothesized that (ii) an expressive’s syntactic flexibility can 
have the cognitive benefit of allowing comprehenders to anticipate a referent even earlier.  
DESIGN We created a VWP where 60 native Italian speakers[30f; mean age=24.72; SD=7.04] read a discourse 
context, and they heard a spoken utterance completing the discourse – Fig. 1. Afterwards, they were 
presented four images – Fig. 2. Participants had to select the correct visual referent and answer a subsequent 
comprehension question. In 10 critical items, the context introduced two potential referents (Target and 
Competitor images, Fig. 2). The discourse either introduced a speaker’s negative attitude towards the Target 
referent, or had a neutral statement (Factor ATTITUDE, levels neutral vs. supportive). The spoken utterance 
contained an expressive that either modified the target referent (In Situ) or the subject of the sentence (Ex 

Situ) (Factor: EXPRESSIVE POSITION, levels: In Situ vs. Ex Situ), resulting in a 2X2 design. Participants also saw 18 
filler trials.  
ANALYSIS We calculated proportions of looks to the images, time-locked to the beginning of the 
disambiguating word (Example 2). We analyzed four 500 ms. time-windows: three prior to the onset of the 
disambiguating word, and one after (Fig. 3). We fitted maximal LMEMs to each region using the log-ratio of 
looks to target image divided by looks to competitor image as dependent variable. Positive log-ratios 
represent a preference for the target image. We included (treatment contrast-coded) ATTITUDE and 
EXPRESSIVE POSITION as predictors in the model and their interaction.  
RESULTS Both InSitu- and ExSitu-supportive conditions showed an anticipation effect in region 3 (both positive 
and significantly different from 0), supporting hypothesis (i). The ExSitu-Supportive condition was positive and 
significantly different from zero in all four regions, in line with hypothesis (ii). By contrast, the neutral conditions 
were only positive in region 4. They were also significantly different from the ExSitu-supportive condition in 
regions 1-3, as per hypothesis (i).  
CONCLUSION Our study highlights the role of negative expressives in on-line language processing: They aid in 
anticipatory sentence comprehension by automatically indexing a speaker’s perspective. Their syntactic 
flexibility is a further tool that can be used to ease processing load by allowing for anticipation to take place 
even earlier in comprehension. 
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The nature of improper weapons 

 
P. Frugarello, E. Rusconi, J. Remo 

 
Abstract 

According to legislation, objects are typically classified as weapons if they are offensive per se (referred to 
here as proper) and if they are adapted for use as weapons or carried with the intent of inflicting harm 
(referred to here as improper), with specific restrictions on their usage and possession in public spaces. 
However, little evidence exists on the validity of this distinction in psychology, despite a widespread 
recognition of the importance of psychological states in risk assessment and subjective perceptions in 
categorisation. We conducted two online surveys to assess the categorical identity of improper weapons in 
comparison to proper weapons and everyday objects across three risk perception dimensions 
(dangerousness, frequency of events, and controllability), and four psycholinguistic dimensions (familiarity, 
imagery concordance, visual complexity, and color diagnosticity), respectively. The data from the first survey, 
with 300 respondents, reveal that the three categories of objects differ from one another on the three 
dimensions. Moreover, the subjective perceptions of hazard differ between males and females for improper 
weapons but less so for proper weapons. The data from the 160 respondents of the second survey show that 
the three categories of objects differ significantly for familiarity, with proper weapons being the least familiar 
and improper weapons being in the middle. Compared to men, women exhibit less familiarity with improper 
weapons and less imagery concordance for proper and improper weapons.  
The findings provide intriguing clues about the psychological reality of improper weapons in comparison to 
proper weapons, and may serve as a springboard for further investigations. 
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Comprehension of foreign words (L2) with FFP2 and transparent masks:  

A study on multimodal phonological comprehension with obstruction 

 
A. Ansani, M. Arcovito, F. Caruana, A. Falzone, M. Marini, F. Paglieri, M. Viola 

 
Abstract 

In psycholinguistics, starting at least from the discovery of the so-called McGurk effect (McGurk & MacDonald, 
1976), it has been widely established that non-auditory stimuli, especially visual perception of phono-
articulatory movements, modulate language comprehension. Seeing a speaker's phono-articulation is also 
paramount in learning new languages. However, during the last years, due to the peak of the Covid- 19 
pandemic, many language teachers had to teach with a facemask on the face, possibly hampering 
phonological comprehension and a fortiori teaching (Hardison & Pennington, 2021).  
Extant studies found evidence of comprehension impairment while wearing facemasks due to either visual or 
auditory losses. Giovanelli et al. (2021) have demonstrated that, in spite of hearing the same auditory track, 
subjects have impaired sentence comprehension when the speaker they see is masked (or not seen at all), 
both in terms of accuracy and confidence. Meanwhile, other studies showed that facemasks filter out the 
higher frequencies of the vocal sound spectrum (Corey et al., 2020). Previous works on the perception of 
emotional expressions (e.g., Marini et al., 2021) show that transparent masks can largely spare visual access 
to the mouth, whereas Corey et al. (2020) found that transparent masks' impact on the auditory channel is 
more severe. Is the trade-off between better visual access afforded by transparent masks outweighed by 
impoverished auditory access? To answer this question, we are collecting data from adult and infant (junior 
high school) Italian natives on an English word comprehension task. Subjects are split into six experimental 
groups. They either hear (Audio condition) or hear and see (AudioVisual condition) a Native English speaker 
uttering a set of 70 words. Half of them are uttered in one of 3 maskedness conditions, i.e., with DIENPI (I), 
ClearMask transparent masks (II), or with FFP2 (III), whereas the other half are unmasked control stimuli (C).  
The analyses will have the gap between the accuracy score in the unmasked vs. masked condition as the 
dependent variable. We predict that we will observe a drop in the accuracy score of the audiovisual 
condition in the presence of the FFP2 mask. Indeed, differently from the experimental conditions with the 
other masks (i.e., I and II), with which access to the visual information is maintained, in the case of FFP2 masks, 
the listener will automatically try to resort to the visual information to improve their phonological accuracy; 
however, being the oral region completely hindered from a visual standpoint, their performance will worsen. 
Lastly, the direct comparison of audiovisual and audio conditions will allow us to check whether such 
impairments in accuracy are due to a McGurk-like effect or merely to the masks filtering out frequencies that 
are key to phonological comprehension. 
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Is visual temporal resolution defined by the duration of ongoing alpha oscillations? 

 
A. Santoni, L. Ronconi, L. Franchin, D. Melcher 

 
Abstract 

Visual perception is characterized by two complementary processes necessary to form meaningful visual 
objects from the continuous stream of incoming information. While temporal integration processes enable 
the formation of coherent percepts over time, temporal segregation is critical to segment incoming visual 
information to unveil changes in the environment. There is substantial evidence supporting the theory that 
conscious updating of visual information is a rhythmic process, where alpha frequencies operate as a 
perceptual frame for visual temporal processing on rapid scales of about 100 ms. In line with this hypothesis, 
studies have found that the speed of ongoing oscillations around alpha frequencies (8 – 13 Hz) correlates with 
the perceptual outcome in two-flash fusion tasks, with faster oscillations predicting finer temporal resolution. 
In other words, individuals with faster ongoing alpha oscillations appear to be better at segmenting visual 
input presented in rapid succession, as two subsequent visual stimuli fall within different alpha cycles. To 
investigate the relationship between temporal perception and ongoing oscillations, quantified by resting 
state and prestimulus Individual Alpha Frequency, we recorded EEG activity from 31 neurotypical participants 
while they performed a task that required them to either integrate or segregate two visual displays separated 
by an interstimulus interval of varying duration. Opposite to prior results in the literature, our findings showed 
that participants with slower alpha oscillations exhibited better temporal segregation abilities, while being 
outperformed by participants with faster alpha oscillations in the temporal integration task. These results are 
in contrast with the hypothesis that stimuli falling within the same alpha cycle, as in the case of slower ongoing 
oscillations, will be integrated into one percept, while stimuli falling in different alpha cycles, as for faster 
oscillations, will be segregated. This and other recent findings in the literature pose a new challenge in 
understanding the functional role of ongoing alpha oscillations in relation to visual sampling and temporal 
processing. 
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Neural processing of sexist criticism:  

Associations between perceptions of sexism and prefrontal activity 

 
M. J. Y. Neoh, A. Bizzego, J. H. Teng, G. Gabrieli, G. Esposito 

 
Abstract 

Sexism is a widespread form of gender discrimination which includes remarks based on gender stereotypes. 
However, little is known about the neural basis underlying the experience of sexist-related criticism and how 
perceptions of sexism are related to these neural processes. Examining the relationship between individual 
perceptions of sexism and neural processes contributes to understanding how the neural responses are 
associated with the individual’s perceptions and reactions to self-referential, sexist comments, which can help 
to provide insight into understanding neural mechanisms underlying the link between experiences of sexism 
and psychological distress. The present study investigated whether perceptions of sexism influence neural 
processing of receiving sexist-related criticism. Participants (N = 67) read experimental vignettes describing 
scenarios of criticism from different sources while functional near-infrared spectroscopy (fNIRS) recordings 
were made to measure the hemodynamic changes in the prefrontal cortex. Results found a significant 
negative correlation between participants’ perceptions of sexism and brain activation in a brain cluster 
including the right dorsolateral prefrontal cortex (dlPFC) and inferior frontal gyrus (W = 279.0, p = 0.001). We 
propose that the more participants perceived the comments to be sexist, the more likely they were to 
disengage from the contents of the comments, resulting in the lower dlPFC activity observed in response to 
self-referential sexist-related comments. The negative correlation between perceptions of sexism and brain 
activation in this area may also reflect reduced activity relating to both semantic content perception and 
processing as well as emotional processing of the sexist-related content. There was a significant gender 
difference where female participants showed a stronger negative correlation compared to male participants 
(Kruskal p = 0.005). We propose that this may be due to differences in the extent of the emotional response 
and the emotion regulation strategy employed between genders or a difference in tendency of response 
inhibition in applying gender stereotypes. This finding aligns with previous studies indicating greater gender 
stereotypical bias in males. Future research can expand on these initial findings by looking at subcortical 
structures involved in emotional processing and gender stereotype application as well as examining cultural 
differences in perceptions of gender stereotypes and sexism. 
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Explaining creativity in psychodrama:  

Interaction between emotional creativity and medial prefrontal cortex during dyadic interactions 

 
M. Lim, J. J. Y. Tan, J. K. C. Wong, S. A. Chen, G. Esposito 

 
Abstract 

Psychodrama investigates interpersonal relationships within therapeutic settings. Creativity is a tenet of 
psychodrama that catalyzes therapeutic change resulting from spontaneous yet creative role-plays of 
individuals’ subjective realities. In psychodrama, the technique of role reversal where two individuals present 
take the role of each other is the “highest” and most effective form of therapeutic role-play. Role reversal is 
theorized to follow a three-step sociocognitive model: Firstly, cognitive role-taking, followed by behavioral 
role reproduction, and finally, sociocognitive role feedback. In this model, while typical role-play (where 
individuals take roles of those not involved) only achieves up to step two, the additional step of role feedback 
in role reversal allows both expressing and observing emotionally creative responses. Current literature points 
to the prefrontal cortex (PFC) as implicated in processes of role-taking and emotional creativity, where there 
is need for cognitive flexibility and adaptability in generating novel, yet appropriate and authentic, emotional 
responses. However, there is little evidence of how psychodramatic therapeutic change is represented 
neurologically, and whether emotional creativity plays a part with role-playing techniques in eliciting these 
changes. Furthermore, although the three-step sociocognitive model was theorized, there is no empirical 
evidence supporting it. In the present study, we design an experimental dyadic role-play paradigm 
according to the model to explore neurological correlates of role-playing techniques within the PFC and 
evaluated if emotional creativity interacts with different role-playing techniques. In addition, we determined 
if the three-step sociocognitive model is a valid conceptualization of role reversal. A within-subjects paradigm 
is adopted with three counterbalanced conditions: Natural conversation (NC) as a control condition where 
there is no roleplay; Typical role-play (RP); Role reversal (RR). A total of 41 dyads (24 female-only, 11 male-
only, 6 female-male) aged between 18 and 35 were recruited. Participants first completed the Emotional 
Creativity Inventory (ECI). During experimental conditions, activity in participants’ PFC during a 
predetermined interactive scenario were recorded using functional near-infrared spectroscopy (fNIRS) 
mapped over 20 channels. A general linear model was fitted with participants’ ECI scores and preprocessed 
fNIRS beta values for each channel. After statistical correction, a significant interaction effect of ECI*condition 
and main effect of condition emerged in Channel 17, representing the medial prefrontal cortex (mPFC). There 
is a significant negative correlation between ECI and mPFC activation during NC. Generally, mPFC activation 
was significantly higher during NC. Present findings corroborate our understanding of mPFC as a region with 
high baseline activity due to self-referential mentalization, which is most prominent during NC. The contrasting 
negative correlations between emotional creativity and mPFC activation during NC posit potential inhibiting 
effects of emotional creativity on baseline mPFC activity. This facilitates increased attention to external/other-
driven cues from their conversational partner to generate emotionally creative responses. Null findings 
pertaining to RP and RR conditions are further discussed. To conclude, present findings support the inhibiting 
effect of emotional creativity on mPFC in dyadic interactions. However, it is inconclusive that there are 
substantial neurological differences between role-play and role reversal to support the three-step 
sociocognitive model. 
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Moral reasoning behind the veil of ignorance: investigate information accessibility  

and perspective-taking in the context of autonomous transportation 

 
G. Bruno, A. Spoto 

 
Abstract 

In 1971’ A Theory of Justice, the philosopher John Rawls described his conception of social contract as a form 
of fairness-based settlement between individuals, who would agree on an ideal egalitarian society under 
particular decisional circumstances. Rawls described the existence of a hypothetical setting, the so-called 
Veil of Ignorance (VOI), where rational agents - deprived of contingent information and of a specific 
perspective – are able to assume unselfish decisions involving the collectivity. The VOI setting was also 
described – assuming slightly different features - by John Harsanyi (1978), which suggested a different 
decisional strategy to pursuing social fairness. In fact, Rawls supported the application of a maximin strategy, 
to provide the greatest benefit to the less-advantaged person, while Harsanyi enforced the idea of justice in 
a more utilitarian, aiming to assist the highest number of people. The role played by perspective-taking on 
moral reasoning has been widely discussed, especially in the investigation of social perception of the 
revolutionary autonomous driving technology. Morality towards autonomous vehicles (AVs) has been 
traditionally deepened with the help of sacrificial moral dilemmas, in which moral agents are typically asked 
to assume the perspective of the AV passenger. The present study wanted to stress the role of perspective-
taking in moral judgment, deepening the usefulness of VOI reasoning in the investigation of morality of AV 
behavior. To fulfill this goal, Rawslian and Harsanyian veils were operationalized in the form of sacrificial 
trilemmas, as the three-option version of the traditional trolley problem. The depicted outcomes distinguished 
three potential AV behavior facing critical road events, consistently with three potential decisional and moral 
strategies: prioritize the safety of the passenger (nonutilitarian and self-protective rule), minimize the number 
of casualties (utilitarian rule) or optimize the worst possible outcome between all the alternatives (maximin 
rule). To investigate the role of perspective-taking and information availability on the assumed decisional 
strategy, a funnel within-subject approach to information accessibility was deployed, disclosing contingent 
information and individual perspective progressively throughout three AV trilemmas. Overall, results showed 
that as more information about the self and the context were disclosed, more likely the moral agents opted 
for a more distributive approach towards risk. This trend was against our prediction, arising interesting insights 
on the endorsement of a particular moral interpretation varying the amount of available information. Results 
also confirmed a significant favor towards the utilitarian behavior regardless of the VOI type, which appears 
to be negatively affected by self-involvement, enhancing the favor towards self-protective behaviors. To the 
best of our knowledge, this is the first experimental application that distinguish Rawslian and Harsanyian VOIs 
through the development of a within-subject approach to available information, taking advantage of the 
readaptation of sacrificial trilemma in the context of AV behavior. Deepening the various aspects of the moral 
dilemma tool seems important in order to reach a more extensive interpretation of moral perception and 
social attitudes towards autonomous transportation, which can have the power to influence the 
implementation of this new technology, also affecting the easiness of future human-machine interactions. 
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Can autonomous driving benefit from imitating human cognition? 

 
A. Plebe, A. Plebe 

 
Abstract 

One of the main aims of Artificial Intelligence (AI) is to develop computer programs that outperform 
conventional methods in computer science by imitating human cognition. A strategy that is expected to be 
winning especially for tasks where humans excel and are particularly hard for machines. This is exactly the 
case of driving a vehicle. Humans—assuming they are sober and not too foolhardy— are arguably the best 
drivers in existence. No doubt that driving is really challenging for AI; quoting van Rossum “if machine 
intelligence will emerge, this is most likely to happen in autonomous driving vehicles”. Yet, scientometric 
analyses of the overall research on autonomous vehicle (AV) during the last two decades reveal that works 
taking inspiration from brain and cognition account for just 1%. Why? We cannot rule out event the simplest 
possible reason, i.e., that cognitive inspiration is rarely adopted in AV because it does not seem to work. This 
brings us to the more general question spelled out in the title of this work. 
To answer the question, we must clarify what is human cognition in the context of driving. This is a critical issue. 
Even if sketches of cognitive models of driving are available (for example, the model based on ACT-R), their 
level of explanation of how humans drive is too shallow to be exploited in artificial systems. Thus, a good 
reason for avoiding human inspiration in AV systems is exactly the lack of a reliable, comprehensive, and 
detailed explanation of the cognitive mechanisms that allow people to drive. There are, however, a varieties 
of aspects of driving cognition that are enough understood, and look promising as inspiration at least for 
limited components of AV systems. Examples are developments in the field of behavioral learning. In this case, 
imitation of humans happen at two overlapped levels. One the one side, imitation learning is an important 
learning strategy in humans, and has become a compelling research topic in cognitive neuroscience since 
the discovery of mirror neurons. On the other side, in the AV systems context the behavior to be imitated by 
a machine, is that of human expert drivers. Behavioral imitation learning can be implemented at the level of 
high level functions of the system, such as curve anticipation and negotiation, approaching intersections, 
lane merging, in a way agnostic with respect to the system implementation. There are also reverse examples, 
where some structural architecture of the brain involved in driving is imitated. Examples are inspirations from 
the cortico-basal ganglia loops in action selection, or from the cerebellum motion control. 
It is not surprising that, at this moment, many approaches solving specific aspects of AV work well without 
resembling much (if nothing) human cognition. However, it appears evident now that these approaches are 
not suitable for high levels of autonomy. Fully self-driving vehicles will require to explain thoroughly the driving 
scenario and the intentions of other road users. These capabilities are currently available only to the most 
intelligent cognitive agents—the humans. 
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Ongoing challenges in explaining command rejection decisions by autonomous agents 

 
G. Briggs 

 
Abstract 

People do not always obey commands they receive. One key facet of human social cognition is the ability 
to decide when it is appropriate to reject a received directive and determine how to communicate an 
explanation of this decision (e.g., “I can’t turn left at the light, the road has been closed”). As autonomous, 
robotic agents become more pervasive, situations will arise that necessitate the rejection of a command 
issued by a human operator (Briggs and Scheutz, 2017; Coman and Aha, 2018; Briggs et al., 2022). While the 
notion of an autonomous agent intentionally disobeying a command from a human operator is a 
controversial one, we argue it is necessary from a practical and ethical standpoint (e.g., Briggs and Scheutz, 
2017). Early work in enabling language-enabled robotic agents to appropriately reject commands and 
provide an explanation focused on grounding these decisions and explanations in multiple felicity (i.e., 
acceptance) conditions, including: knowledge, capacity, goal priority, social role, and normative 
permissibility (Briggs and Scheutz, 2015). In this talk, we discuss this prior work and its limitations, highlighting 
ongoing challenges in enabling autonomous agents to appropriately communicate about command 
rejections. These challenges include issues such as undesirable pragmatic implicatures (e.g., Jackson and 
Williams, 2022), sociolinguistic miscalibration of responses to norm-violations (Jackson et al., 2019), and 
possible overgeneralization of rejection scope. We discuss the negative effects on human-robot interaction 
quality these challenges may pose and present possible solutions. 
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Ironic face and voice 

 
F. Catania, M. Spitale, S. Silleresi, F. Panzeri 

 
Abstract 

Ironic speakers communicate their contemptuous attitude towards the thought echoed by the ironic remark 
(Wilson & Sperber, 2012) or towards the hypothetical person who would be so foolish to have this idea (Clark 
& Gerrig, 1984). To avoid misunderstandings, ironic speakers may display irony markers, i.e., 
metacommunicative cues that help interlocutors recognize their communicative intent: acoustically, using a 
characteristic intonational contour (the ironic tone of voice), and visually, with specific facial expressions and 
bodily movements. 
Aim of our study is to investigate those cues. We used the material prepared by Giustolisi and Panzeri (2021), 
who videotaped 4 Italian students while they were pronouncing the very same sentences (5 literally positive 
ones, such as “The party was great fun”, and 5 literally negative ones, such as “Your hands are really dirty”) 
once ironically and once sincerely, and thus obtained a total of 80 videos. 
For the visual cues, we used OpenFace, an open source facial behavior analysis toolkit (Baltrušaitis, Robinson 
& Morency, 2016), that permits to automatically identify the presence and intensity of facial Action Units (AUs, 
Ekman & Friesen, 1978), which can be connected to facial expressions (De La Torre & Cohn, 2011). We then 
performed t-tests and found that ironic remarks involved more activation of the AU-10 Upper Lip Raiser (for 
median: t = 2.046; p = 0.0441), and AU-15 Lip Corner Depressor (standard deviation: t = 2.019, p = 0.047), and 
less activation of AU-17 Chin Raiser (median t = -3.094, p = 0.003). 
For the acoustic cues, we used an automatized model to extract the probability that the sincere and ironic 
audio tracks transmitted joy, sadness, anger, fear, surprise, disgust and neutrality, and then we performed t-
tests to verify whether the presence of specific emotions could function as a marker for irony detection. 
Comparing ironic to sincere remarks, we found that ironic speakers express more disgust (t = 2.083; p = 0.041), 
less anger (t = -2.869, p = 0.005), and less neutrality (t = -2.875; p = 0.005). 
Quite interestingly, then, the analysis of the AUs characterizing ironic speakers revealed a major activation of 
two AUs, AU-10 Upper Lip Raiser, and AU-15 Lip Corner Depressor, which had been related to the facial 
expression of disgust (Darwin, 1872/1965; Izard, 1971; Rozin, Lowery & Ebert, 1994), and disgust emerged as 
well as the emotion mostly connected to the prosodic realization of ironic utterances. Interestingly, this prima 
facie surprising result is in line with the hypothesis proposed by Rockwell (2001) and Haiman (1998) that the 
visual display of sarcasm evolved from that one of disgust and contempt. 
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The role of voice self-perception in the conceptual representation of gender 

 
C. De Livio, C. Fini, C. Mazzuca, A. Borghi 

 
Abstract 

INTRODUCTION  
Every day, transgender and non-binary people experience discrimination, with respect to their non-
conforming gender identities and bodies. Recent studies investigate how gender stereotypes are reflected 
in language and their impact on the health and well-being of the LGBTQIA+ community. Increased 
awareness of gender discrimination motivated the studies on mechanisms underlying these social processes. 
However, understanding their impact on individual experience still needs to be deepened, and few studies 
investigated the effect of everyday forms of gender discrimination such as misgendering on the experience 
of living and inhabiting a non-conforming body. Voice is one of the most stereotyped aspects of transgender 
and non-binary identities and body experience. It also represents a bridge between internal experiences and 
socialization. From a clinical perspective, distress related to voice perception is experienced in relation to a 
sense of foreignness for a voice that is not perceived as one's own and is capable of reflecting individual 
identity. In the present work, we investigate the relationship between gender and language experience, 
studying the impact of gender stereotypes on the self-perception of voice in two groups that varied by 
gender identity.  
METHOD  
In order to understand the individual experience of self-perception of the voice in transgender and non-binary 
people, we adapted the notion of vocal congruence (Crow et al., 2021). In Task 1, participants read 
gendered vs non-gendered texts in three different conditions: inner reading, loud reading, and listening to 
their recorded voice. The representation of the concept of gender was further investigated in Task 2 through 
a word rating task. A pre-pilot study was previously administered to an independent sample to identify a set 
of stimuli composed of gender-related vs non-related words. Selected stimuli were proposed in Task 2, on a 
7-point Likert scale, evaluating the following dimensions: abstractness, concreteness, emotionality, 
interoception, and social metacognition (need of others to understand the word’s meaning).  
PRELIMINARY RESULTS  
Preliminary results using mixed models show that transgender and non-binary partecipants reported less vocal 
congruence in conditions where asked to read aloud and listen to their registered voices. Moreover, results 
suggest that in tendency transgender and non-binary participants judged gender-related words more 
affectively connoted, more related to the body dimension and perception of internal sensations, and more 
influenced by the process of social metacognition. Transgender and non-binary participants seem to rely 
more on other people in understanding and constructing an overall representation of gender-related words. 
These results suggest that further investigations about the effects of discrimination on individual gender 
representation are needed.  
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What can body language reveal about the relationship between nature and culture?  

An interdisciplinary approach to the case of the "yes" and "no" gestures 

 
S. Moretti, I. Martini, A. Civani 

 
Abstract 

Body language is so intrinsic to human communication that it has been often regarded as its most 
spontaneous and natural component. However, numerous cross-cultural studies have shown that there is no 
universal language of the body, thus claiming that it should be treated as "an area where culture governs" 
(Archer, 1997). Major differences among world’s populations have been registered in gestures, and especially 
in those identified as “emblems”, for which the association between forms and meanings is considered highly 
conventionalized (Kendon, 2004). 
In this paper, we focus on the gestures used to say “yes” and “no”. They constitute a noteworthy case of 
emblems since it is possible to find several cultural variations of their execution along with consistent similitudes, 
which have encouraged to hypothesize the existence of a common natural origin. In order to disentangle 
the quasi-universality of these gestures, we adopt an interdisciplinary approach that combines insights from 
anthropology, biology, and psychology. The aim is to pinpoint the conceptual and methodological tools best 
suited to understand and explain the intricate relationship between nature and culture, in gestural as well as 
other human practices. We will first outline the acquisition of the “yes” and “no” head gestures by analysing 
the theories and evidence that trace back their origin in a natural instinctive, biomechanical constrained 
behaviour of accepting and refusing food in infancy (Darwin, 1872; Bross, 2020; Moretti & Greco, 2020). 
Starting from that, we will try to address the question of whether and to what extent an early behaviour of this 
type should be considered as innate or learned. 
Secondly, we will illustrate the studies showing how cultures of various areas of the globe have incorporated 
affirmation and negation in distinct body parts, by describing the gestural forms that are present and the ones 
that predominate (Cooperrider, 2019). Then, we will examine the biological structure and physical features of 
the motor acts involved in the different forms, with the intent to demonstrate how it is possible, and necessary 
for research, to go beyond the taken-for-granted cultural discrepancies. 
Furthermore, we will discuss the results of a questionnaire-based study conducted with a sample of young 
Bulgarians (Moretti et al., 2019), by reasoning on the westernization of their traditional “yes” and “no” gestures, 
the coexistence of the two (apparently) opposed gesture modalities, and the implicit nature of this 
acculturation. These data will be commented in light of a recently proposed model of cultural transmission as 
a complex adaptive biological system (Tamariz, 2019). Finally, implications of this new model, together with 
the embodied and enactive view of the interrelationship between brain, mind, body, and environment 
(Fuchs, 2020) will be considered to open up the possibility to break down the universalism-relativism dualism. 
To this end, we will propose to adopt an integrative perspective that is sensitive, both theoretically and 
methodologically, to the ecological and historical contextualization of a naturally cultural dynamical stream. 
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Fading boundaries between the physical and the social world:  

Insights and novel techniques from the intersection of these two fields 

 
C. Dapor, I. Sperandio, F. Meconi 

 
Abstract 

The definition of perception has always been an evolving concept. Recent trends in cognitive research are 
trying to overcome traditional approaches that define perception as stimulus-centered, in favor of a more 
enactive agent-dependent perspective. Following this view, perception is a constructive process in which 
sensory inputs and motivational systems contribute to building an image of the external world. In fact, 
accumulating findings have shown that the reality we perceive is not an exact reproduction of the available 
information. Instead, perception of reality is a compromise between the physical environment and people’s 
social needs, expectations, motivations, and circumstances. In this review, we will compare different theories 
of perception, from the New Look to the more contemporary Economy of Action, covering also embodied 
cognition perspectives. A key notion emerging from these theories is that the body plays a critical role in 
shaping our perception. We use our bodies as natural “rulers'' to measure both the physical and the social 
world around us. Depending on our arm’s length, height and capacity of movement, we create our own 
image of the world, modulating the salience of the objects or social agents that we can immediately interact 
with. In particular, the review focuses on the subtle interaction between sensory input and social processing 
in visual perception. We will bring evidence in support of the fact that our visual perception is tuned to our 
social needs and goals, in a bonding relationship carved by evolutionary adaptation. We suggest that social 
cognition heavily relies on the visual analysis of bodily indexes, such as gait and posture, which are interpreted 
and understood through mechanisms of embodiment and simulation. By watching and mimicking another 
person’s movements we can understand her inner state, in that these body signals are the results of 
individuals’ affective, social and physical states. Despite the fundamental role of our body in shaping 
perceptual and social processes, the research has often overlooked the integration of bodily indexes in the 
construction of cognitive models or empirical designs. We point out the necessity of an integrative approach 
in cognitive research that takes into account the interplay between social and perceptual dimensions. To this 
end, we review long-established and novel techniques aimed at measuring bodily states and movements, 
and their perception, with the assumption that only by combining the study of visual perception and social 
cognition can we deepen our understanding of both fields. 
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A systematic review of functional magnetic resonance imaging studies  

of flanker and response priming effects 

 
S. Shomeil Zadeh Shoushtari, A.-K. Beck, T. Schmidt, T. Lachmann 

 
Abstract 

The present systematic review aims to answer the research question which brain areas are involved in visual 
response priming and how these might be modulated by the stimulus onset asynchrony (SOA) between 
flanker/prime and target. Hence, we aimed to provide an up-to-date synthesis of the studies using functional 
magnetic resonance imaging (fMRI) during priming and flanker tasks. Our focus is to identify and characterize 
the research period from 1996 to 2022 in order to capture the cognitive processes correlated with response 
activation by primes and flankers, the methodological specificities, and the main outcomes in adult samples 
without any diagnosis of psychological and neurological disorder. The review resulted in 22 studies using visual 
stimuli presented in a Flanker/Erikson paradigm or a priming task based on the search of PubMed and Scopus. 
While activations in different areas of the brain were identified, the most often reported activated areas are 
the supplementary motor area (SMA), anterior cingulate cortex (ACC), frontal gyrus, and insula. Interestingly, 
increased brain activity in additional visuomotor areas was observed in incongruent and congruent trials at 
SOAs longer than 100ms as compared to SOAs shorter than 35ms, as expected from a response conflict 
becoming more severe as the SOA progresses. These findings suggest that the SOA length plays a crucial 
modulating role in the activity of different brain areas during response priming and flanker tasks. 
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Neurophysiological correlates of language recovery after tDCS in patients with aphasia 

 
M. Bucur, E. Baruzzo, C. Papagno 

 
Abstract 

Introduction: Chronic aphasia is associated with higher mortality, morbidity, and use of healthcare resources 
(Berthier, 2005). Noninvasive brain stimulation techniques, such as transcranial direct current stimulation (tDCS) 
and transcranial magnetic stimulation (TMS), combined with speech and language therapy (SLT), might offer 
valid, additional strategies for post-stroke patients with aphasia (PWA). Literature reviews indicate that tDCS 
application is well tolerated, safe, and feasible (Bucur & Papagno, 2019). Language enhancement by tDCS 
is supposed to be linked to plastic changes at relevant cortical sites (Pisoni et al., 2018). However, direct 
electrophysiological evidence for this causal relationship in the clinical population is still missing.  
Methods: We used a combination of TMS and electroencephalography (EEG) to explore the excitability 
modulation before and after active (20 sessions) and sham (20 sessions) tDCS in a double-blind, crossover, 
feasibility experiment. To date, four chronic non fluent PWA underwent 8 weeks of linguistic exercises coupled 
with tDCS over the perilesional areas close to the left inferior frontal gyrus. To evaluate changes induced by 
tDCS, TMS-EEG responses over Brodmann area 6 (BA6) were computed using four different parameters: 
Global Mean Field Power (GMFP), Local Mean Field Power (LMFP), Perturbational Complexity Index (PCIST) 
(Comolatti et al., 2019), and Natural Frequency (Rosanova et al., 2009). In addition, these data were 
compared with those recorded from 13 matched control people.  
Results: The results of the neuropsychological assessment revealed a complex pattern; specifically, two 
patients showed a moderate improvement in all the performed language production tasks while two patients 
with global aphasia did not improve after 40 days of anodal tDCS and sham coupled with linguistic exercises. 
Comparing each patient’s TMS-EEG data with the control group, by means of Bayesian multilevel single case 
analysis, we found moderate support in favor of the alternative hypothesis. Namely, the left-right GMFP and 
LMFP differences were larger for the patients as compared to the control group. Such difference was not 
evident for the other two parameters, PCIST and Natural Frequency.  
Conclusions: Although supported by limited data, our results suggest that TMS-evoked EEG responses 
recorded from the ipsilesional hemisphere are abnormal in individuals with chronic post-stroke aphasia as 
indicated by GMFP and LMFP analysis. Specifically, we observed significant alterations in TEP amplitude and 
complexity, a pattern very similar to the one reported by Sarasso et al.(2020) and by Tscherpel et al.(2020) on 
patients with mild to severe motor deficits. Furthermore, this disequilibrium appears to be modulated by 
anodal tDCS, i.e., the GMFP and LMFP shifted after tDCS when the TEPs were recorded from the left 
hemisphere. No changes were detected when sham tDCS was delivered, indicating that the modification in 
cortical excitability recorded after anodal tDCS sessions was due to an interaction between the 
neurophysiological modulation and cortical activity elicited by the linguistic tasks (and not by the tasks alone). 
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Mapping the interaction between philosophy and neuroscience 

 
M. Viola, E. Petrovich 

 
Abstract 

Philosophy and neuroscience have strengthened their connections during the last forty years. Based on the 
results of a survey with domain experts (N=73) and on bibliometric analysis (on Web of Science database), 
we analyze the unfolding of the philosophy-neuroscience interactions.  
Our discussion has four topical focuses. First, we draw and interpret the “silhouette” of a sub-part of the 
philosophical literature that engages with neuroscience and divide it into sub-topics based on co-citation 
networks. A historical glance shows a steep increase in the citation flow from philosophy to neuroscience 
journals.  
Second, we note how during the same time, the neuro-to-phil citation flow increases, but remains negligible 
in absolute terms. Furthermore, by zooming from a quantitative overview to a qualitative exploration of the 
papers published in philosophical journals getting more citations from neuroscience journals, we find that 
many of them are actually authored by neuroscientists.  
Third, we wonder whether the distinction provided by the Stanford Encyclopedia of Philosophy between 
Philosophy of Neuroscience (PoN, dealing with foundational issues of neuroscience) and NeuroPhilosophy 
(NP, exploiting the results of neuroscience for addressing intra-philosophical problems) is reflected in the 
community’s perception of journals, or in their citation behavior. While the distinction is rather blurred, PoN 
can be thought as a sub-field of philosophy of science, whereas NP is best conceived as a general trend in 
the naturalization of the discipline and is sparse across several fields of philosophy.  
Fourth and last, we investigate which sub-fields of neuroscience philosophers most often engage with, 
showing that they pay far more attention to cognitive/behavioral-oriented journals than on molecular and 
cellular neuroscience. To conclude, we draw some methodological reflections that may generalize to any 
(inter-)scientific mapping. 
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Mathematical modelling of common cellular mechanisms in Parkinson’s and Alzheimer’s diseases 

 
H. Sasidharakurup, G. Naldi, S. Diwakar 

 
Abstract 

Although motor deficits and memory issues characterize neurodegenerative diseases such as Parkinson's (PD) 
and Alzheimer's (AD), recent research has focused on the non-motor or cognitive deficiencies associated 
with these conditions [1], [2]. AD is one of the leading causes of dementia [3] and studies have shown that 
more than 80% of PD patients develop dementia during the progression of the disease. This affects the daily 
activities of the patients as well as the caregivers and family [4]. Studies have demonstrated how cellular 
mechanisms including insulin resistance, oxidative stress, neuroinflammation, and mitochondrial dysfunction 
contribute to cognitive impairment in AD and PD patients [5]. Despite all this evidence, no specific treatment 
or drug exists to cure the diseases. One of the major reasons is the disease mechanisms are poorly understood, 
especially how the cellular mechanisms are involved. Understanding the initial causes may help to identify 
exact mechanisms or how they spread between neurons at different regions of the brain involved in cognitive 
functioning [6]. Biochemical network modelling, such as signal transduction and gene regulatory circuits, may 
aid in the study of experimentally immeasurable biological processes and for which animal models reproduce 
only certain pathological features [7]. In this study, with the application of biochemical systems theory (BST), 
a mathematical model of PD and AD have been modelled including different cellular networks of 
neuroinflammation (NI), oxidative stress (OS), insulin resistance (IR), and other mechanisms leading to 
neurodegeneration. The individual reactions in the pathways and their initial conditions were obtained from 
experimental studies including ELISA, immunoblot analysis, kinetic assays etc. through literature survey. 
Pathways were modelled using stochastic differential equations as well as kinetic laws using the biochemical 
pathway modelling tool CellDesigner™ and the resulting predictions from the simulations were analysed. The 
model has shown that mutations in some of the proteins such as α-synuclein (αS), amyloid beta (Aβ), and tau 
have major roles in influencing other signalling pathways in neurons leading to NI, OS, and IR. Simulations 
indicated that feedback mechanisms between inflammatory cytokines such as TNFα, Il-1β, IL-6 along with αS, 
Aβ, tau, and reactive oxygen species are crucial mechanisms that keep neurons as well as other glial cells in 
the brain to activate cell death mechanisms. The model concludes that genetic mutations, elevations in 
critical proteins leading to their unwanted feedback mechanisms, NI, OS, IR, or mitochondrial dysfunction are 
all connected. As a result, the cellular mechanisms involved in disease conditions in each patient may differ 
depending on the initial protein or other biomolecule changes involved. The cellular biomarkers predicted 
from this model were mapped to clinical symptoms and cognitive impairment in AD/PD. This would help to 
build a digital twin to aid clinicians in early diagnosis and to initiate personalized treatment to delay the 
disease progression. 
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Intentional stance, intentional attitude.  

An inquiry on types of intentionality in human-robot interaction 

 
M. Bacaro 

 
Abstract 

In the last years, Intentional Stance (Dennett 1987) has been used in HRI to account for the ideal situation of 
the human in front of a (more or less) humanoid robot (Perez-Orio and Wykowska 2020). In a recent paper, 
Marchesi and colleagues (2019) tested whether humans adopt the intentional stance towards robots 
(specifically, iCub) by creating a questionnaire designed on purpose in which the human agent should have 
described the robot’ behavior on a range from mechanistic to mentalistic terms. The results showed that, 
even slightly, human agents prefer to describe robots in mechanistic terms, adopting in their view the design 
stance. Researchers argue that «in order to understand a behavior of a robot, humans are more prone to 
adopt the design, rather than the intentional, stance – and this is in spite of the natural tendency to 
anthropomorphize unknown entities» (Marchesi et al. 2019: 9).  
In this paper, I want to highlight the fact that, as the paper by Marchesi et al. 2019 testifies, nowadays the 
concept of intentional stance has been transformed from his original formulation. Indeed, the intentional 
stance underwent a process in which it has been absorbed in the field of computational Theory of Mind, 
abandoning the Dennett’s finctionalism (Dennett 1991). In this view, the intentional stance became a causal 
part of the functional architecture, which overlaps with cognitive functions. This paper wants to bring 
intentional stance back to its external nature (Dennett 1990), disentangling it from cognitivist causal 
explanations and ToM brain modules, and reframing it with contemporary enactive cognitive sciences. 
Enactive accounts of cognition think at intentionality as something contentless in its basic form (intentional 

attitude, Hutto 2008), and as a fundamental aspect of intersubjective attunement (Gallagher and Zahavi 
2009). The propositional attitude that Dennett uses to explain others’ behavior is a later developmental 
acquisition due to the organism’s exposure to the cultural environment. 
Taking into consideration enactive account and the externalist view on intentional stance we will: a) interpret 
under a different light the results of the experiments grounding them in a situated and cultural framework; b) 
propose to enlarge the experiment in an online situation comparing the already established results with the 
studies based on social perception (Sciutti et al. 2012) and c) on the possible mismatches between direct 
perception of intentionality and its propositional description (Gallagher and Hutto 2008). 
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Social robots as depictions of social agents: Explanatory import and ontological attitudes 

 
G. Pisaneschi, E. Datteri 

 
Abstract 

Understanding how people explain and understand the behavior of robots is essential to make sense of how 
they interact with them. This general consideration is acknowledged by the robotics community (see for 
example Ziemke 2020). More specifically, experimental psychologists as well as psychologically minded 
roboticists explore how human-robot interaction dynamics change depending on whether humans adopt 
an intentional stance towards robots or not (see for example Perez-Osorio and Wykowska 2020), and tools to 
analyze adoption of an intentional stance have been developed (Marchesi et al., 2019).  
There are some gaps that need to be filled in this rich and emerging research landscape. First, the intentional 
stance does not exhaust the range of the possible stances one may adopt towards robots. Second, it may 
be interesting, eventually, to shift from the study of the mere stances adopted by people towards robots to 
the finer-grained study of their patterns of explanation, drawing from the extensive philosophical literature on 
the structure of scientific and ordinary explanations. Within this broader research horizon, this work will address 
the first point.  
The goal of this work is to analyze and critically reflect on the so-called “depiction” conception of social 
robots, recently proposed by Clark and Fischer (2022). According to this model, people construe social robots 
not as social agents per se, but as depictions of social agents, interpreting them much as they interpret 
ventriloquist dummies, hand puppets, cartoon characters. The depiction model was proposed by the authors 
to explain apparently contradicting behaviors shown by people when they interact with social robots – more 
specifically, the fact that people know that robots are mere machines, yet they communicate with them as 
if they were alive. One specific goal of this work is to critically analyze the depiction model, focusing on the 
three-layered structure that constitute its backbone and on the functions that connect different layers. A 
second specific goal is to position the depiction model within a spectrum of possible ontological attitudes 
towards social robots and their mind, which include realism, fictionalism, instrumentalism, and eliminativism. 
Based on Toon (2016), it will be argued that Clark and Fischer’s model is closer to fictionalism. The relationship 
with instrumentalism will be explored comparing the depiction model with Dennett’s intentional stance theory 
and showing that the two approaches differ from one another on whether the robot is assumed to be rational 
or not. A third, final goal, is to briefly reflect on whether the two theories are empirically compatible: can they 
“save the same phenomena”? Can the experimental procedures and tools currently used by the robotics 
community to investigate humans’ adoption of the intentional theory exclude a depiction-based 
interpretation? Is it possible to formulate experiments that discriminate between depiction-based 
explanations of robot behavior and explanations à la Dennett? 
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Virtual reality as a tool to promote social cohesion through embodied experience 

 
C. Lucifora, F. Poggi, M. Schembri, A. Gangemi 

 
Abstract 

Based on studies related to the use of Virtual Reality (VR) to increase prosocial (Schutte and Stilinović, 2017) 
and empathic (Ahn et 2013; 2016; Ventura et al., 2020) behaviors, and in line with the H2020 SPICE project1 
(“Social Cohesion, Participation and Inclusion through Cultural Engagement”), our research employs VR 
technology to encourage users to adopt an alternative point of view through a virtual embodiment, in order 
to increase social cohesion. 
Today, there is apparently a decrease in social relations (Holt-Lunstad et al., 2010; Putnam 2000), which 
involves greater social exclusion (Riva & Eck, 2016) that is mainly characterized by rejection (being denied) 
and ostracism (being ignored). 
As an improvement measure, we built a virtual museum where different avatars (parameterized on age, 
gender and nationality) can interact with experimental subjects to discuss emotional and value-driven 
interpretations related to works of art, aiming at bootstrapping user’s intepretation-reflection loops (Daga et 
al., 2022), i.e., to encourage the user (i) to provide a point of view, (ii) to know about another point of view, 
and (iii) to possibly take a different perspective.  
So far, we have tested a sample of 44 subjects, divided into 2 experimental groups of 22 participants, using 
an immersive VR. In line with recent literature, our results are based on the analysis of dialogue, and of 
psychophysiological response of the users, showing that a VR-driven methodology can develop a sense of 
embodiment, and maximize the human capacity to take another's point of view. 
Results allow us to confirm that the use of immersive virtual reality can be a valid tool to promote social 
cohesion through an embodied experience. 
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Why do we need a theory of traps? 

 
M. Fasoli 

 
Abstract 

Sometimes technical objects influence human behavior in ways that are quite simple and easy to recognize. 
For instance, speed bumps force drivers to slow down because they damage suspension and are annoying 
when crossed at high speed. In other cases, technological influence is more subtle and difficult to notice. The 
success and the recent diffusion of nudging techniques (Thaler and Sunstein 2009) as well as – more generally 
– of applications of the results of behavioral research, are a proof of this capability. In these cases, the 
capability of technological artefacts to influence behavior is difficult to conceptualize and to morally assess 
(Latour 1994).  
The concept of a trap has been used to explain certain cognitive phenomena in which contextual factors 
drive people towards specific choices or behaviors (Motterlini 2011). Could this concept also be helpful to 
explain the capacity of technological artifacts to influence users? While anthropologists have begun to 
investigate the concept of a trap (Mason 1900, Seaver 2018), philosophers of technology have mostly ignored 
this type of artefact and a philosophical theory of traps seems be lacking. 
At a first glance, a trap seems to be a brutal device designed to capture a living being with force. A closer 
look to any trap, nonetheless, reveals more complex and interesting dynamics. Traps are designed on the 
basis of a theory of the mind and of the behavior of the prey, which is captured when it is persuaded to act 
as the trap designer foresee. In this sense, in order to fall into a trap, the prey must play along with a sort of 
script written by the trap designer, thus activating the capture mechanism. A classic mouse trap is thought 
be attractive because mice long for cheese. If the prey does not play its scripted role, and thus does not eat 
the cheese, it will not be captured. What is a trap, that it can induce a certain behavior in its victim? What 
kind of artefact is it? In this paper my aim is to identify the key elements that characterize a trap and its design. 
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Improving the split-half reliability of the congruency effect in the Stroop and Simon paradigms 

 
L. Moretti, I. Koch, C. von Bastian 

 
Abstract 

Cognitive control research has employed well-replicable effects to investigate the cognitive mechanisms 
underlying conflict resolution. One of such effects is the congruency effect commonly found in conflict tasks 
such as the Stroop and the Simon tasks, which is universally taken as a measure of response conflict. 
Nonetheless, as evidenced by recent literature, effects that are consistently found on the group level do not 
typically hold good psychometric properties, having low test-retest and split-half reliability estimates. For this 
reason, it is currently debated whether a lack of correlation between theoretically similar effects is to be taken 
as evidence that such effects do not in fact measure the same construct, or that low reliabilities artificially 
decrease such correlations. 
To add on this issue, we had a large sample of participants (N = 195) to perform a Simon task and a spatial 
Stroop task. Our aim was to improve the split-half reliability of the congruency effect in both paradigms, with 
the prediction that more reliable measures of response conflict would indeed correlate with one another. In 
doing so, we considered the role of two factors that may reduce the validity of the congruency effect as a 
measure of response conflict. First, the congruency effect is usually smaller (if not absent) when the previous 
trial is incongruent. Second, congruency effects are usually found to be larger in fast responses compared to 
slow ones. As the theoretical interpretation of both these effects question whether response conflict is indeed 
present in slow trials and in trials following incongruent trials, we predicted that analysing only fast, post-
congruent trials would increase the reliability of the congruency effect. 
Split-half reliabilities were computed using a random-split iterative approach, so to approximate a distribution 
of the Pearson’s r and calculate 95% credible intervals. Our results show that while split-half reliability of the 
congruency effect was quite low in both the Simon (RTs: r = .55, 95% CI[.23, .74], Error rate: r = .50, 95% CI[.22, 
.73]) and the Stroop task (RTs: r = .59, 95% CI[.31, .75], Error rate: r = .73, 95% CI[.66, .79]), they were excellent 
when only including fast responses following a congruent trials, and correcting with the Spearman-Brown 
formula (Simon RTs: r = .94, 95% CI[.88, .97]; Simon Error rate: r = .94, 95% CI[.90, .96]; Stroop RTs: r = .94, 95% 
CI[.91, .95]; Stroop Error rate: r = .95, 95% CI[.93, .96]). Importantly, the correlation between the congruency 
effect in the two paradigms also improved greatly when considering only such trials (RTs: r = .68, Error rate: r = 
.77), compared to the whole dataset (RTs: r = .13, Error rate: r = .36). 
In conclusion, we were able to improve reliability of common cognitive control measures using data from 
experimental research. We believe that future interindividual differences research can greatly benefit from 
such reliable measures in order to assess control abilities in different individuals. 
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Predicting false memories with convolutional neural networks:  

The effect of visual similarity in a DRM paradigm with pictorial stimuli 

 
M. Petilli, F. Rodio, D. Gatti, L. Rinaldi, M. Marelli 

 
Abstract 

The origins of false memories have gradually become a matter of great scientific interest. The Deese– 
Roediger–McDermott (DRM; Deese, 1959; Roediger & McDermott, 1995) task is one of the most widely used 
methods to account for false memories' formation in the verbal domain. In this task, participants are typically 
presented with a list of words that have to be memorised (encoding phase) and then, in a second phase 
(recognition phase), they are asked to recognise whether a given word was part of the memorised lists or a 
novel one. Interestingly, during this latter phase, people tend to erroneously recognise as part of the 
memorised list even those novel words that are semantically related to the ones presented in the encoding 
phase. Although the role of semantic similarity in the generation of false memories has well been established 
(for a review, see Gallo, 2010), little is known about whether other types of similarity between stimuli also 
achieve the same effects. Here, we focused on vision-based similarity between pictorial stimuli and directly 
tested its effect on the generation of false memories by predicting, through Convolutional Neural Networks, 
participants' performance in a visual variant of the DRM task with image stimuli. Thirty participants were asked 
to memorise lists of photographs, including images from a unique category of ImageNet. For the encoding 
phase, we preselected only images (i.e., targets) visually close to the centroid of the image space of the 
category. Instead, the novel images used only in the recognition phase (i.e., distractors) were selected at 
various degrees of similarity to the centroid of the image space. Results showed that in the recognition phase, 
participants tended to recognise the distractor images that were visually closer to the targets as part of the 
memorised list. Thus, our evidence indicates that the similarity measured by Convolutional Neural Networks is 
mirrored in human behaviour. In conclusion, the present study confirms the critical role of the similarity 
between stimuli in generating false memories. Interestingly such similarity is not limited to the semantic similarity 
between words but also extends to the visual similarity between pictorial stimuli. 
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The point of no return in the Emotional Stop-Signal Task: A matter of affect or method? 

 
A. Coccaro, A. Maffei, K. Kleffner, P. L. Carolan, A. Vallesi, G. D’Adamo, M. Liotti 

 
Abstract 

Summary  

The emotional variant of the Stop-Signal task (SST) is used in order to study the interaction between response 
inhibition (RI) and emotions. Contrasting findings mirror the variability in the method employed to calculate 
the latency of RI (namely Stop-Signal Reaction Times, SSRTs). Therefore, the present research draws attention 
on how the effect of the emotional manipulation can be due to a biased SSRT estimation. 
Background  
Previous studies found both facilitatory and detrimental effects of affective manipulations over RI, measured 
by SST. However, they did not use the most robust estimation of SSRTs, called the integration method, casting 
some doubts on the reliability of their results.  
Aim  

Hence our goal was to investigate how the effect of emotions on the SSRT varies according to different 
estimation procedures, the mean and two variants of the integration method.  
Methods  

To address this question, emotional state was manipulated by inducing a negative mood through the 
assignment of unfair punishment. Our prediction was that the effect of the emotional manipulation was 
dependent on the SSRT estimation method. The statistical approaches employed are a linear mixed-effects 
models, and Bayes Factor to provide evidence for the null hypothesis. For an effect size of η2p = .17, fifty 
participants were estimated to achieve a power of 80%.  
Results  

A significant effect of emotion was observed only when SSRT is estimated with the mean method (F (3,180) = 
2.85, p = .02). Regarding the integration methods, no significant effects were observed and this was further 
supported by strong evidence in favor of the null hypothesis.  
Conclusion  

The mean method overestimates the latency of RI. Thus, the integration approach should be used for future 
research while also factoring in information about the strategy enacted by participants in emotional contexts. 
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Mindfulness effects on body awareness and peripersonal space  

mediate its effect on increasing social skills: Proposing a new research framework 

 

L. Simione, S. G. Chiarella 
 

Abstract 

Mindfulness can be defined as paying attention to the present moment with a non-judgmental, accepting 
stance. Mindfulness both as a stable trait and as a mental state can be trained through meditation, a form 
of secular mind-body technique aimed at increasing the ability to focus on bodily awareness and mental 
events with the prospect of cultivating equanimity and awareness. Mindfulness practice has a strong effect 
on interoception and body awareness, as well as on the perception of the boundaries of the body. In fact, 
mindfulness practice can alter the peripersonal space (PPS) perception. On the other hand, mindfulness has 
been shown to increase social skills such as empathy, compassion, altruism, and promoting self-others 
connectedness in general. While the interoceptive and bodily effects are clearly related to the nature of the 
basic meditation practice, i.e., paying attention to breathing and body sensations, how such a solipsistic 
practice can affect social skills remains largely unexplained.  
In this talk, we present our hypothesis that mindfulness would affect social skills by primarily altering the 
perception of the body and its boundaries. In particular, we hypothesized that the increase in interoceptive 
abilities due to mindfulness meditation would lead to an alteration in PPS perception, which has been 
proposed to be implied in the perception of social boundaries between the self and the others as the space 
where social interactions take place. Therefore, this PPS alteration would, in turn, affect the social capabilities 
by changing how others relate to the self and its surrounding, personal space. This new proposed framework 
aims to connect bodily awareness and interoception to social abilities, with the mediation of the PPS 
representations. As mindfulness affects all these domains, it plays a pivotal role in this framework and can 
allow us to study the pattern of relationships between such representations and how mindfulness affects this 
pattern, with both theoretical and practical revenues. We present some experimental data collected within 
this framework to support our proposal.  
In the experiments, we assessed the extension of PPS with the audio-tactile task developed by Serino and 
colleagues (2012, 2013) and of the personal space with the stop-distance task, in both experienced 
meditators and non-meditators, and before and after a short practice. We also collected the meditation 
expertise of participants and their trait measures such as mindfulness, interoception abilities, and social skills. 
Our results show how a short mindfulness induction is able to change the PPS boundaries, increasing its extent 
and reducing its sharpness, while at the same time it reduces the personal space, i.e., participants report a 
closer distance from a confederate before starting to feel social discomfort.  
Overall, these results support the functionality of our framework and our main hypothesis: mindfulness seems 
to promote a more open and accepting stance in social experience with others by shaping bodily and PPS 
awareness. 
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Identifying patterns of math anxiety: A latent profile analysis of math anxiety  

toward mathematics knowledge and reasoning among Chilean children 

 
A. Fernández-Blanco, C. A. Rojas-Barahona, M. N. Dib 

 
Abstract 

In a nationwide study, more than half of Chilean students at all levels of schooling, reported feelings of 
apprehension as response to numerical tasks (Ministerio de Educación de Chile, 2019). In addition, grades 4th 
and 5th include students in academic transition, consequently, the exploration of math anxiety (MA) during 
this period has profound relevance. MA is defined as a “feeling of tension and anxiety that interferes with 
manipulating numbers and solving mathematical problems in a wide variety of academic and everyday 
situations” (Richardson & Suinn, 1972, p.551). Until recent years most MA information has been obtained from 
adults and it has been established that schoolchildren also report feelings of MA (Guzmán et al., 2020). 
However, the available findings lack consistency, especially in the schoolchildren population, which is mainly 
attributed to inconsistencies in MA definitions and operationalizations (Zhang et al., 2019). 
Up to date, the distinction between the evaluation of two dimensions of MA: the relatively enduring 
personality disposition towards mathematics (trait-MA) and the contextual anxiety experienced in math-
related situations (state-MA) has been exclusively applied in recent researches (Orbach et al., 2019a; 2019b; 
2020). This distinction allows to explore whether there are underlying patterns of MA across students and how 
they might impact mathematics achievement. This assumption is, however, untestable using variable-
centered approaches. Accordingly, a person-centered analysis has been used: latent profile analysis (LPA) 
(Collins & Lanza, 2010), aiming at testing the assumption that different patterns might emerge. 
For this purpose, trait-MA, state-MA, and mathematics performance subdivided into knowledge and 
reasoning components of 353 fourth and fifth graders (60.62% girls, age: M=9.66, SD=0.67) were assessed 
though the MAQ 4–5 (trait-MA) and the state-MAQ (Orbach et al., 2019a; 2019b), the last to be applied 
immediately before and after the mathematics test. All students were enrolled in the general education 
system from different schools in Talca, Maule Region in Chile.  
LPA indicated three distinct profiles according to the BIC, AIC, aLMR, and the value of entropy (Lo et al., 2001; 
Collins & Lanza, 2010) using Mplus7.2 (Muthén & Muthén, 2014). The BIC and AIC were smallest while the 
entropy value was highest (0.81) for the three-profile solution, and the aLMR tests were all statistically 
significant until the four-profile solution. Thus, the three-profile model was selected as the best-fitting model 
on the basis of all indices, characterized by different patterns of state-MA, trait-MA, mathematics knowledge 
and reasoning. Furthermore, the profiles showed clearly different state-MA rather than trait-MA impacting 
performance, especially the reasoning component. 
The weakest performances were found for the profile with highest pre and post state-MA and highest trait-
MA classified as “full anxious” (n=104, 29.46%) and the “state anxious” profile (n=116, 32.86%), whereas the 
highest achieving profile for math knowledge and reasoning, the “non anxious” (n=133, 37.68%) had no MA. 
The findings stress the complexity of MA and emphasize the necessity to expand the LPA to other relevant 
variables influencing the mathematics learning process and to develop interventions with careful 
consideration of the MA heterogeneous patterns. 
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Development of cognitive and socioemotional skills: 

The impact of a digital tablet game in preschool children from deprived schools 
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Abstract 

Significant amount of research demonstrates that executive functions, an integrated construct that includes 
subcomponents such as working memory, attention and inhibitory control (Miyake et al., 2000) is a strong 
predictor of academic achievement (Cortés et al., 2019; Mani et al., 2013; Tine, 2014) and life adjustment in 
a variety of scenarios (McClelland et al., 2013). Similarly, socioemotional development plays a major role in 
human development (Shu et al., 2018). Evidence shows that children from lower socioeconomic status (SES) 
have significant greater chance of start schooling at disadvantage in their academic (precalculus and initial 
literacy) and non-academic skills (emotional and social) in comparison with children from higher SES (Fernald 
et al., 2011; Tine, 2014; Qi & Kaiser, 2003). 
The present study aims to evaluate the impact of an intervention digital tablet-based game on the 
development of cognitive and socioemotional factors of relevance in early childhood: inhibitory control (IC) 
and emotion recognition (ER), in preschoolers from socioeconomically deprived schools in Chile, immediately 
after the intervention. 
The sample consisted of a subsample randomly selected from a broader study including 200 children (mean 
age of 4.53 during the pre-intervention and 4.82 during the post-intervention periods), 100 in the intervention 
group (IG) (51 female) and 100 in the comparison group (CG) (53 female). All children were selected from 
vulnerable schools, with a vulnerability index (VI) above 70% (participant schools’ mean VI= 87.17%), which is 
the criteria set by the Chilean Ministry of Education for a school to be considered vulnerable (Junta Nacional 
de Auxilio Escolar & Becas, 2022). 
The tablet-based intervention comprised 17 sessions of 30 min each, twice per week. The initial scores of 
measures (pretest) of IC, evaluated by the “Hearts and Flowers” task (Diamond et al., 2007) and ER evaluated 
by the “Assessment of Children’s Emotions Skills (ACES)” by Shultz et al. (2001), were included as covariates in 
an analysis of covariance (ANCOVA) to compare the effect of the intervention on outcomes at posttest. 
Significant differences were observed between intervention and comparison groups in IC and ER at posttest, 
evaluated immediately after the exposure to the program, with higher means in the IG (IC, M=33.982; ER, M= 
13.604) than in the CG (IC, M=28.248; ER, M=12.366) when pretest measures were controlled: IC, F(1, 197) = 
50.750, p=.000, η²=205; ER, F(1, 197) = 23.222, p=.000, η²=.105.  
The present findings support the idea that it might be effective to simultaneously intervene cognitive and 
social skills in a ludic environment, as such provided by the digital tablet-based game. Also, it suggests the 
importance of offering tasks specifically designed to tap IC and ER to children from an early age, especially 
those from lower SES. Results have direct implications for early education as suggest an easy to implement 
alternative to compensate for some difficulties that children may experience when starting school. 
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An investigation of visual neuropsychological function in ADHD children:  

A comparison between different ADHD subtypes 
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Abstract 

Background: Attention-deficit/Hyperactivity Disorder (ADHD) is one of the most prevalent 
neurodevelopmental disorders in childhood. While it is well established that this group exhibits 
neuropsychological deficits, less is known about how ADHD subtypes might differ in terms of 
neuropsychological functions with a focus on visual function. Therefore, the aim of the present study was to 
fill this gap in the literature.  
Method: A causal-comparative design was used. The sample consisted of twenty-three children with ADHD 
inattention subtype (ADHD-I), twenty-four children with ADHD combined type (ADHD-C), and thirteen 
typically-developing children (TD; age range 7-14 years old). A widely-used rating scale, namely the SNAP 
test, along with a clinical interview based on DSM-5 criteria and a psychiatrist evaluation were employed to 
diagnose the ADHD participants. Visual neuropsychological functions were assessed in all groups using the 
Integrated Visual and Auditory continuous performance test (IVA), which is a computerized 
neuropsychological battery. The IVA test allowed us to examine five visual neuropsychological functions, 
including visual attention, visual response inhibition, visual vigilance, visual focus, and visual speed.  
Results: data were analyzed using MANOVA test. Results showed that the TD children performed significantly 
better than the other groups (ADHD-I & ADHD-C) in all visual functions (all p < 0.05). There was no significant 
difference in visual attention, visual vigilance, and visual speed between the ADHD-I and ADHD-C (all p > 
0.05). However, there was a significant difference between the two groups in visual response control, 
sustained visual attention and visual focus (all p < 0.05). Specifically, although both ADHD groups exhibited 
weaker performance than the TD group in sustained visual attention, the performance of the ADHD-I group 
in this function was significantly better than the ADHD-C group (p < 0.05). In addition, the best overall 
performance of the ADHD-I group was in visual response control, whereas for the ADHD-C group, it was in 
visual speed. Interestingly, there was no significant difference between the two ADHD groups in visual speed 
(p>0.05).  
Conclusion: Results indicate that visual neuropsychological functions are affected in ADHD. Specifically, 
sustained attention was the most impaired visual function in both ADHD groups. Generally, the performance 
of the ADHD-I group in visual functions was better than the ADHD-C group. 
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Abstract 

Introduction: The use of fNIRS has grown remarkably over the last three decades, especially in developmental 
cognitive neuroscience. As the volume of fNIRS research has grown, so has the concern for the reproducibility 
of its findings. Meta-analytic approaches are a powerful tool to assess the robustness of empirical findings and 
support theory building, but have been so far been little applied to fNIRS data. In this work we describe a 
framework to aggregate across experimental findings to reveal the robustness of the effect of rule learning in 
infants in the left temporal lobe and to investigate its sources of variability across studies, e. different 
laboratories, countries, NIRS machines etc., and across individuals.  
Methods: We aggregated 19 fNIRS studies conducted in different laboratories (k=4), testing brain responses 
of infants to repetition- and diversity-based linguistic rules. The final sample included 355 newborns, 104 6-
month-olds, 13 7-month-olds and 15 9-month-olds. We computed effect sizes for 3 effects of interest: brain 
responses to repetition-based rules vs. baseline (R vs 0), diversity-based rules vs. baseline (N vs 0) and 
repetition- vs. diversity-based rules (R vs N). The average magnitude of brain responses was compared to their 
between-subject variation to obtain meta-analytic effect sizes, and to their inter-trial variation to obtain 
infant-level effect sizes. In both cases, we explored how effects are moderated by the factors Laboratory, 
Age of the Participants and Rule Type.  
Results: The overall magnitude of the effect was 0.27 (95% CI= [0.144, 0.398], z= 4.20, p < 0.001) for the R vs 0 
comparison, 0.18 (95% CI= [0.03, 0.33], z= 2.35, p < 0.05) for the N vs 0 comparison and 0.08 (95% CI= [-0.06, 
0.22], z= 1.14, ns) for the R vs N comparison. No analysis revealed a significant effect of Lab. Age was a 
significant moderator: responses to repetitions were larger in 6-month-olds than in newborns, then decreased 
for 7- and 9- month-olds.  
Conclusion: Our meta-analysis quantified effect sizes of infants’ responses to repetition- and diversity-based 
rules in the left temporal area. The analysis revealed no significant variability attributable to Laboratory, 
indicating that effects were overall robust and reproducible. Further, we found differential developmental 
trajectories for the two types of rules. 
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The dangers of dissecting phenomenology 
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Abstract 

According to the Philpapers entry on “Conceptual Analysis”, one of main assumptions behind the analytical 
methodology is that “questions like ’What is knowledge?’, ’What is justice?’, ‘What is truth?’ can be answered 
solely on the basis of one’s grasp of the relevant concepts. The ideal result of a conceptual analysis would be 
a definition or analysis of the relevant X that is typically formulated as a necessary biconditional that states 
necessary and sufficient conditions for being X” (Horvath, 2021). This, we claim, does not apply to the 
phenomenology of a wide range of phenomenal experiences, i.e., mental states individuated by what it is 
like for a subject to have them (Nagel, 1974). 
In 1941, American writer and literary stylist E. B. White wrote: «Analyzing humor is like dissecting a frog. Few 
people are interested and the frog dies of it». In our opinion, this unfortunate outcome is not limited to the 
case of humor, but extends to a wider array of qualitative mental events. We wish to argue that analyzing 
the phenomenal character of a number of qualitative states might be like dissecting a frog: the result is not 
com- pletely satisfactory and/or the object of investigation “dies of it”. The point we want to make is primarily 
epistemological/methodological in scope: we contend that standard ap- proaches to number of subjective 
states as pursued in analytic philosophy of mind broadly understood struggle to adequately capture their 
rich, multi-faceted, nuanced phenomenol- ogy. This “frog-effect”, as we will call it, typically arises in 
conjunction with a number of distinct but interrelated components and/or a combination of them, including: 
(i) a tax- onomical bloat of philosophical labels aimed at naming minimally different aspects of the same 
phenomenon; (ii) an hyper-intellectualization, i.e., the impression of a “cold” intel- lectualistic description 
whereby phenomenology seems to receive a dismissive treatment; (iii) a mismatch, namely, the feeling of a 
discrepancy between an intuitive, pre-theoretical, first-personal comprehension of what it is like to have an 
experience, and a theoretical account of it. 
Here is how our paper is structured. In §1 we define the frog-effect. In §2 we look for what might possibly cause 
the emergence of a frog-effect. After having examined some methodological options, we argue that there 
are substantial epistemological reasons which ground the emergence of the frog-effect: it arises from the 
attempt to render in propositional terms a kind of knowledge which is non-conceptual, non-propositional and 
non representational at all. In §3 we argue that there is a kind of knowledge which is not constituted by 
cognitive attitudes towards propositions but rather by direct attentive awareness of (phenomenal) properties. 
This kind of knowledge might be understood in analogy with what Pitt (e.g., 2009; 2011; 2019) has labeled 
acquaintance-knowledge. In §4 we address some potential objections which may be raised against our 
account. In §5 we describe three philosophical stances one might adopt to cope with the frog-effect. Few 
concluding remarks close the paper. 
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Illusionism as a theory of content: A preliminary sketch 

 
M. Facchin 

 
Abstract 

Despite significant efforts [e.g. 1], mental content has not yet been naturalized. Some [2] suggest that this sad 
state of affairs indicates that the problem of content naturalization is hard in the same sense in which 
naturalizing consciousness is hard [3].  
I want to pick up and elaborate on this suggestion, sketching a novel, attractive, and naturalistically sound 
account of mental content. To do so, I’ll start by highlighting the important analogies holding between the 
problem of content naturalization and the hard problem of consciousness [2,3]. I’ll then focus on illusionism, a 
family of theories of consciousness [4], and elaborate an analog view in regards to mental content, which I 
will dub content-illusionism. Its core claim will be exactly analogous to the core claim of “regular” illusionism. 
Just like “regular” illusionism claims that consciousness does not exist but merely seems to exist, content 

illusionism claims that mental content does not exist, but merely seems to exist.  
Having introduced content illusionism, I will show that it is a serious proposal well worth further elaboration. My 
argument here will be twofold. First, I will argue that content illusionism boasts the same theoretical virtues 
boasted by “regular” illusionism [4,5]; hence, that it is a serious and compelling alternative to both 
reductionistic accounts of content [e.g.1] and non-reductionistic ones [e.g.6]. Secondly, I will consider the 
empirical practice of cognitive science and the explanatory role mental content is playing therein, arguing 
that such a role is best played by an extremely thin, and indeed non-realistic, notion of content [cf. 7,8].  
I’ll close the presentation considering an intuitive objection to content illusionism - namely, that one cannot 
claim that content is an illusion (i.e. that it merely seems to exist) without thereby presupposing that 
representations and content are real. To show how that objection can be defused, I’ll present the 
Gregundrum - a case of illusion whose discussion has been central to the debate on illusionism - and sketch 
a way to account for it in a way that clearly does not presuppose content and/or representation in any 
capacity. 
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An orchestra with no maestro: The all too Humean model of cognition 
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Abstract 

Dual-Process Theories (DPTs) conceptualize the cognitive mind dividing it in two. On the one hand, we have 
Type 1 processing, in which autonomous and nonconscious processes (might) result in conscious perceptual 
or intuitive outputs. On the other hand, we have Type 2 processes, which use Working Memory, are effortful, 
serial, and are at least more conscious and somehow controlled. This framework has faced strong criticism, 
but it remains one of the most prominent theories in psychology. In the last few years, many authors (e.g. 
Evans & Stanovich, 2013; Carruthers, 2015), have abandoned the “received version”, in which a long list of 
features distinguished both “systems”, in favour of a different kind of approach: most features constitute 
correlations, and only a few work as defining features.  
I start by claiming that dual-process theories only work conceptually as a distinction between levels, in which 
Type 2 processes are not distinctive subpersonal level processes, but personal level ones (they work as 
instrumental theories, not as substantial ones). This contradicts most dual-process theorists, shown to endorse 
a substantial version, including the ones previously cited, and introduces a challenge: explaining Cognition2 
(T2 processing not assuming T2 processes) workings, mannerisms and evolution without resorting to any 
additional cognitive process – and no “centre” to perform it: How can we make sense of a virtual system 
approach in order to explain higher cognition without relying on subpersonal type 2 processes – or relying 
only on Type 1 processes?  
I propose, first, that we use for Cognition2 an assumption that is taken for granted for Cognition1. That is, the 
access conscious contents of Working Memory are always the result – outputs – of Type 1 processes: on the 
one side, every cognitive process is nonconscious and autonomous (Type 1); on the other side, every access 
conscious state is an output of such processes. Second, I propose that Cognition2 happens when the outputs 
of nonconsciousautonomous processes become inputs to the same nonconscious-autonomous processes. 
This results in a feedback loop in which chains of related conscious events arise as simulations of action and 
perception.  
This alternative integrates several widely accepted theories (e.g., Global Workspace Theory) and, besides 
aligning with evidence for the simulatory nature of thought, it explains both the feature correlation of DPT’s 
received version (e.g., T2 limited capacity) and the data used to object to DPTs (e.g., the sharing of the same 
heuristics, biases and principles by both types), thus explaining and integrating both sides of the discussion. It 
also offers a natural explanation of why Cognition2 seems to work as an opaque storyteller – no access to 
processes and reasons; confabulatory explanations (see Nisbett and Wilson, 1977; Mercier and Sperber, 2019).  
Lastly, I explain some characteristics that, at first, might not seem to align intuitively with the model. Namely, 
the apparently intentional, conscious, rational and agentive nature of Cognition2. Besides explaining the 
continuous line between cognitive levels – by presenting human cognition as “Human, all too Humean”, one 
also has to explain what differentiates it from non-human minds (explaining, roughly speaking, Executive 
Function). 
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The epistemic role of internal perception in the explanation of mental phenomena 

 
S. Dellantonio, L. Pastore 

 
Abstract 

The epistemic role of aware bodily sensations in the explanation of mental phenomena was neglected for a 
long time by the research. The reason for that lies, among other things, in the nature of the classic cognitive 
sciences that conceive the mind as an input-output system with a fixed functional architecture triggered by 
information driven by the external world (cf. e.g., Pylyshyn 1980, Fodor 1983). This view harmonizes well with 
the likewise classic philosophical tradition on the nature of our senses. Building on Grice’s article of 1962, 
several studies have suggested that internal sensations should not be considered as a form of perception 
analogous to sight, hearing, touch, smell, and taste (Smith 2002). Yet more recently, numerous studies have 
started to consider the awareness of our bodily states as the result of a form of internal perception and to 
suggest that this information affects our higher cognitive processes (de Vignemont 2020; 
Dellantonio, Pastore 2017). 
Relying on a differentiation introduced already by Sherrington at the beginning of the 20th century, 
researchers usually distinguish among exteroception (i.e., sensory experience due to stimuli coming from the 
external world); interoception (sensory experience coming from the viscera), and proprioception (sensory 
experience derived by the muscles connected with the skeletal apparatus). Sherrington’s original definitions 
were slightly modified by more recent research. In particular, the notion of interception was broadened to 
indicate all the signals we detect from the viscera, the internal organs, the respiratory, the circulatory, the 
digestive, the endocrine, the hormonal, the vestibular, and the musculoskeletal systems (Craig 2015). 
In our talk, we will discuss the analogies and the differences between intero- and exteroception focusing 
especially on one of the aspects that are considered particularly relevant to explain cognitive processes, i.e., 
on how we form intentional representation of what we perceive. To this end, we will consider the issue of what 
are the objects we perceive internally, how they are constituted and of which are the analogies and 
differences with the way in which representations of external objects are formed. Our aim is to show that there 
is a clear parallel between these two forms of perception and that aware bodily sensations give rise to 
intentional representations which play a role in a number of cognitive processes and can no longer be 
ignored 
in the explanation of mental phenomena. 
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Is base-rate neglect a real fallacy? 

 
M. Calderisi 

 
Abstract 

Does the most common response given by participants presented with the taxi cab problem amount to a 
violation of Bayes’ theorem? Hence, do they fall victim to so-called base-rate fallacy?  To what extent does 
the available empirical evidence support the charge of irrationality in this reasoning task under uncertainty? 
In the present paper, following a suggestion of Crupi & Girotto (2014), we will identify the logical arguments 
underlying both the diagnosis of irrationality formulated by Tversky & Kahneman (section 1) and a number of 
objections that have been raised against it (section 2). This will enable us to show that, contrary to Elqayam 
& Evans (2011), such questions are worth addressing by the psychology of human reasoning. More generally, 
psychological research focusing on the explanation of human judgement and decision-making can both 
take advantage of and contribute to the great rationality debate − that is the conclusion of our analysis 
(section 3). 
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The dark side of confidence: Can people use confidence to deceive others? 

 

M. Mangiarulo, B. D. Pulford, A. M. Colman 
 

Abstract 

According to Thomas and McFadyen’s (1995) confidence heuristic, when people communicate beliefs to 
one another, they tend to express degrees of confidence proportional to the certainty with which they hold 
those beliefs, and recipients tend to judge the reliability of the communicated information according to the 
confidence with which it is expressed. Two people can coordinate their actions for mutual benefit when one 
has reliable information and knows it to be reliable, and the other has less reliable information and knows it to 
be unreliable, provided that the person with the more reliable information conveys it sufficiently confidently 
to persuade the other person. 
Previous empirical research (Pulford et al., 2018) indicates that the confidence heuristic may work in part 
because the most confident person is the first one to suggest which option is correct and thus the one the 
pair should choose. The possibility arises that the heuristic can be used to mislead other people in games 
which are competitive or have mixed motives, where misleading an opponent could lead to extra bonuses 
for the deceptive player. By studying mixed-motive games with different payoff structures, rather than 
coordination games in which players are motivated solely to align their choices for mutual benefit, we 
explored whether participants would take advantage of the confidence heuristic to successfully mislead the 
other player and thus increase their own payoffs. 
Specifically, we hypothesised the following: (a) strong evidence will tend to engender high confidence in 
strategy choices; (b) high-confidence players will be tempted to mislead their less confident co-players with 
strategic misrepresentation, and that strategic misrepresentation will be mediated by the payoff values of the 
games used; (c) nonzero suckers’ payoffs for low-confidence players will tend to licence greater strategic 
misrepresentation by high-confidence players than when the sucker’s payoff is zero. 
To test these hypotheses, we used our existing methodology of face-to-face communication in the lab to 
investigate whether, and how, people misrepresented their degree of confidence for personal gains when 
communicating with another person. A total of 110 participants in dyads played two versions of a Deadlock 
game involving incomplete and asymmetric information. In each trial, one participant had stronger 
information and thus higher confidence and the opponent had weak information and low confidence. Other 
variables that we considered were players’ personality and the payoff structure of the games. Preliminary 
findings showed that strong evidence engendered high confidence in strategy choices, that high-
confidence players tended to mislead their less confident co-players with strategic misrepresentation, and 
that nonzero payoffs for low-confidence players were not related to greater strategic misrepresentation by 
high-confidence players. 
Future research could explore to what extent finer, more gradual quantitative differences in the quality of the 
evidence provided may affect confidence and persuasion strategies.  
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The role of cognitive biases in conspiracy beliefs: A literature review 

 

L. Gagliardi 
 

Abstract 

A relatively new branch of studies in psychological research has found that people who commit certain logic 
errors are more likely to believe conspiracy theories. These mistakes are called cognitive biases, which are 
defined as systematic errors that individuals commit while reasoning or making predictions and choices. There 
are several types of cognitive biases, but it’s useful to make a distinction between those who contribute to 
the formation phase of such anomalistic beliefs and those who operate in an updating phase. Specifically, 
we argue that biases related to the judgement of the likelihood of an event based on its resemblance with a 
priori stereotype (representativeness heuristic – Kahneman & Tversky 1972) occur in the formation phase. 
Among these, Leman & Cinnirella (2007) have found that proportionality bias correlate with conspiracism. 
Proportionality bias is the tendency to think that “big events” have “big causes” - e.g., individuals who suffer 
from this bias might attribute the cause of a pandemic to an international secret plan orchestrated by 
powerful individuals to control world population, rather than to a random spillover coming from a small bat. 
Similarly, other scholars (e.g., Brotherton & French 2014, Wabnegger et al 2021) have found a correlation 
between causal conjunction bias and conspiracism. On average, people who over-perceive causal 
connections between co-occurring independent events endorse conspiracy theories more than others. 
Finally, another cognitive bias that has been found to correlate with conspiracism is intentionality bias, which 
is the tendency to over-detect intentions and agency behind random events (e.g., Brotherton & French 2015, 
Douglas et al 2016). After being formed, these beliefs get updated in a biased way: when confirmation bias 
kicks in, conspiracy believers tend to seek out only consistent information, while neglecting and/or 
misinterpreting disconfirmatory evidence (Lord et al 1979), leveraging on conspiratorial unfalsifiability 
(Goertzel 2010). Moreover, the excessive coverage of conspiracy narratives and disinformation “gurus”, both 
through mainstream media and polarized sources (e.g., social media platforms), might trigger availability bias 
(Tversky & Kahneman 1973), as these information systems make fake stories more salient for individuals, and 
as a result, the ease with which individuals can recall anecdotes might corroborate their erroneous beliefs. All 
these cognitive biases are deeply ingrained in individuals’ beliefs system and might make them more immune 
to fact-checking strategies and data-driven scientific communication. For this reason, it’s fundamental for 
reinventing science communication for the post-truth era. 
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Features of cognitive elements of professional self-awareness  

of individuals in different styles of coping behaviour 

 

Y. Yakusheva 
 

Abstract 

The main objective of research is aimed at identifying partial features of cognitive component of the 
professional self-awareness of individuals in different styles of coping behaviour. Self-awareness is considered 
in an adaptive (regulatory) context. The resource for coping the psychological tension of the individual is the 
adaptive potential of self-awareness, which is realized in various formations: bifocal self-awareness (balance 
of Self-experience and Self-reflection); protective mechanisms of personality; emotional maturity; meta-
cognitive abilities, etc. An important adaptive formation is the "style of coping behaviour". Its genesis and 
functioning are often considered outside the basic psychological constructs. The adaptive context of self-
awareness provides an opportunity to consider the "style of coping behaviour" as a manifestation of a holistic 
organization of personality, and to form and adjust it indirectly through a holistic structural organization of self-
awareness.  
Elements of professional self-awareness in accordance with their style of coping behaviour were studied on 
the example of employees of fire and rescue units of the State Emergency Service of Ukraine. The method of 
"extreme groups" was used to divide into groups. The criterion for dividing into two groups was the indicator 
of the general index of constructiveness of strategies of coping behaviour (the first group – constructive 
strategies, the second group - non-constructive strategies).  
The structural organization of the cognitive component of self-awareness in a constructive style of coping 
behaviour is determined by three factors and it is characterized by monopolarity of factors, which probably 
indicates the effect of mutual potentiation of their integration. In the unconstructive style of coping behaviour, 
the cognitive component of self-awareness is determined by three factors, which are bipolar, creating the 
effect of "retardation" (mutual inhibition) of cognitive components. The identity of the individual (cognitive 
component) in the constructive style of coping is not limited to professional self-realization, it reveals a wider 
range of its functioning in the profession, family and other spheres of life. In general, the cognitive component 
of professional self-awareness in a constructive style of coping reveals traits of maturity.  
Based on the results of the study, a program of socio-psychological training for the development of adaptive 
(regulatory) potential of professional self-awareness was developed. Targets of influence were components 
of professional self-awareness. The program is implemented in the form of socio-psychological training and is 
based on the principles of human-centred approach of C. Rogers. It covers the following four blocks: 
diagnostic, motivational, training, performance evaluation. 
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The ‘body-brain dynamic system’ for neurocognitive profiling 

 

A. Criscuolo, M. Schwartze, S. A. Kotz 
 

Abstract 

Decades of research in cognitive and translational neuroscience demonstrates a pivotal role of neural 
oscillatory activity in general cognition. Sensory and emotional processing, perception and action are, thus, 
associated with specific neural oscillatory dynamics, from health to pathology. These research lines have, 
however, privileged an exclusive spotlight on the tight link between brain activity and behavior, ultimately 
neglecting existing modulatory influences from the body and its physiological activity. In a recent opinion 
piece, we rather stress the importance of considering body-brain (or -mind) connections and their 
bidirectional interactions as conjunct determinants of neural dynamics and general cognition (Criscuolo et 
al., 2022b). 
In this talk, I will briefly discuss evidence demonstrating that neural excitability, information processing and 
overt behavior can be influenced by physiological signals from the body. Respiration, heart and 
gastrointestinal rhythms, display an intrinsically (quasi-)periodic nature which parallels oscillatory activity 
recorded from the brain. Although body-brain signals fluctuate at different rates, I will argue that they may 
constitute a frequency architecture characterizing individual neurocognitive profiles and may further explain 
interindividual variability in observable behavior, e.g., spontaneous speaking and walking rates. 
Next, I will introduce our integrative framework of a ‘body–brain dynamic system’, which features a hidden 
hierarchical structure and displays dynamical state transitions. In this perspective, the body and the brain are 
seen as partially independent subsystems, transitioning from decoupled to coupled states in a context-
specific manner. These state- and task-specific coupling mechanisms may serve the scope to prepare the 
organism to dynamically allocate metabolic and cognitive resources required for behavioral contingencies 
(e.g., fight or flight). The dynamical nature of this framework parallels the intrinsic variability of human 
behavior, and ultimately aims at better understanding how individuals evaluate, perceive, act in and adapt 
to a dynamically changing environment, as well as how they synchronize with each other in social context. 
In a new pre-registered (OSF) research line, we will soon start testing these hypotheses by means of mobile 
body-brain imaging (wearable technologies) and the high-spatial resolution of MEG. I will introduce the 
experimental setup and methods we plan to use, which mostly parallel and extend the approach we 
adopted in current studies in macaque monkeys, stroke patients and healthy participants (Criscuolo et al., 
2022a), where we investigate the neural mechanisms to sample the acoustic environment, extract temporal 
regularities and form predictions about future events. This multimodal, individualized and holistic approach 
promises to unravel neglected sources of information, supports the efforts towards individual neurocognitive 
profiling from health to pathology, and may ultimately foster the development of individualized rehabilitation 
programs. 
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The role of consciousness in semantic processing. Insights from metaphorical priming 

 

C. Saponaro, D. Crepaldi, D. Casasanto, R. Bottini 
 

Abstract 

The question of whether we can access a word’s meaning outside of awareness has been broadly debated: 
despite numerous studies have claimed that words can be processed up to their semantic level even if 
presented subliminally (e.g., Sklar et al., 2012), a growing body of studies has questioned this finding (e.g., 
Rabagliati et al., 2018). A recent study challenged the claim that automatic semantic activation originates 
unconscious verbal priming, proposing instead that associative patterns between lexical forms can drive the 
effect (Bottini et al., 2016). Words are related to each other not only based on their meaning but also on their 
orthographic or phonological features, and the statistical relationships established through language use. 
Hence, the priming effect occasionally found might not be driven by semantic similarity, but instead by 
predictive relationships between wordforms appearing in similar linguistic contexts. Within this framework, we 
hypothesized that full consciousness is necessary to access a semantic representation, and that a priming 
effect can occur outside of awareness only when two words are linguistically related. 
Given the fact that, usually, words that are semantically related also co-occur in language use, we exploited 
spatial metaphors of numerical operations to disentangle these two conditions. The concepts of addition and 
subtraction can be conceptually represented along two spatial axes, a vertical and a lateral one, but only 
the vertical mapping is encoded linguistically. We obtained a 2x2x2 design from the combination of the 
between-participants factor of Prime Visibility (subliminal/supraliminal levels) and the within-participants 
factors of Congruity (congruent/incongruent) and Axis (lateral/vertical). Sixty participants perceived 
consciously spatial prime words, while other sixty participants were presented with the same words outside of 
awareness, through a masked priming technique. Prime words could be represented along the two spatial 
axes (up-down; left-right) and they could be congruent or incongruent with the target words, which referred 
to numerical operations (“to add”; “to diminish”) based on the metaphorical mapping between them. 
Participants performed a semantic decision task, in which they judged whether the target word denoted the 
concept of addition or subtraction, administered through a go-no go procedure; reaction times were 
recorded. Participants included in the subliminal group performed a visibility task to quantitatively ensure that 
they were not aware of the subliminal prime. 
Analyses were conducted only on “go” trials. By using linear mixed-effects regression models, we found a 
facilitation effect of congruent prime-target pairs on both the vertical and lateral axes in the supraliminal 
condition, but a significant priming effect only along the vertical axis in the subliminal condition. These results, 
along with a significant interaction between Congruity and Prime Visibility on the lateral axis, suggest that 
spatial prime words can activate related numerical target terms only if their metaphorical mapping is 
encoded in the language, and not only in our conceptual representation. The present work supports the 
hypothesis that challenges a truly unconscious semantic processing occurring outside of awareness, and 
claims that full consciousness is necessary to access a word’s meaning. 
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Controllability and demonstrative reference: an experiment on the meaning of this and that 

 
A. M. Borghi, M. Gervasi, F. Mannella, L. Tummolini 

 
Abstract 

Background. Demonstratives like this and that in English -- questo/quello in Italian -- are deictic expressions 
that are used to “point” an addressee to a perceptually accessible referent by exploiting some “built-in-
contextual parameters” (Levinson 2004). In the standard view, the contextual parameters encoded in 
demonstratives represent the contrast between “near the speaker” (the proximal this) and “far from the 
speaker” (the distal that). Although linguists and grammarians assume that demonstrative semantics is more 
abstract than the relative distance from the speaker’s body (Kemmerer 2006), experimental studies have 
provided evidence of a deeper grounding in the perceptual distinction between the peripersonal and 
extrapersonal space (for a review see Diessel & Coventry 2020). Indeed, Bufacchi and Iannetti (2018) consider 
demonstrative choice as an additional measure of peripersonal space, which, in their view, rather than 
encoding distance from the body, is best conceived as mapping the values of actions aimed to create or 
avoid bodily contact with objects, i.e. for object manipulation or avoidance. This action-based view can 
clarify why an increased preference for proximal demonstratives (the choice of this instead of that) is affected 
not only by spatial proximity to the speaker but also by non-proximity factors like tool use or stimulus valence 
which may affect the value of creating or avoiding physical contact with the objects (Coventry et al 2014; 
Rocca & Wallentin 2020). Still, the influence of other factors that are less relevant for physical contact like the 
visibility or the ownership status of referents is left unexplained.  
Objectives. In this project we explore a broader, but not incompatible, hypothesis positing that the meaning 
of demonstratives leverages on a more abstract understanding of the controllability of the referent by the 
speaker (see Brovold & Grush 2012). In this view, the proximal\distal contrast does not map onto the 
peripersonal\extrapersonal space distinction per se but on a more abstract contrast between in control\not 
in control. Importantly, controllability can also be perceptual\attentional and not only due to physical 
contact with the body. Here, however, we focus on the role of physical controllability.  
Methods. To test our hypothesis, we used a perceptual discrimination task to elicit demonstrative choice 
without the participants realizing that language is being tested. In this task, participants are instructed to 
search for a target among multiple distractors as quickly as possible. At the start of each trial, four circles with 
black borders appear at random positions in four regions of the screen. Once the participant starts moving 
the mouse, the shapes of the circles change and either one gap or two gaps appear. The task of participants 
is to search for a target stimulus (e.g. two-gap circle) among the distractors while continuously moving the 
mouse (see Wen & Haggard 2018). Participants are instructed to indicate the target to the experimenter using 
a combination of demonstrative (this/that) and projective terms (top/bottom and left/right). To avoid possible 
confounds due to the collaborative nature of the interaction (Jungbluth 2003, Rocca et al 2019), the 
experimenter is always seated behind the participant. Trial by trial, we manipulate the level of control that 
participants have over spatial trajectory and velocity of the circles by mixing their mouse movement with 
different levels of noise (100%, 70%, 30%, 0%) where 100% means perfect correspondence between mouse 
movement and circles movement. We predict a positive association between the level of controllability of 
the target stimulus and the probability of choosing a proximal demonstrative to refer to it.  
Conclusion. Data collection is planned for October 2022 and preliminary results will be available in time for 
the conference. 
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Syntax matters in shaping sensorimotor activation driven by nouns 

 
G. Garofalo, L. Riggio, F. Bianchini, E. Gherri 

 
Abstract 

Motor programs afforded by graspable objects are not only evoked by the visual presentation of a graspable 
object but also by the visual or auditory presentation of its noun. Participants are typically faster when the 
response grasp required to categorize the object is compatible with the grasp evoked by the object, while 
they are slower when the response grasp is incompatible. This effect is known as grasp compatibility effect, 
and it is considered as index of sensorimotor processes involved in attributing meaning to language. More 
recently, researchers attempted to understand how the different components of a sentence affect each 
other. Adjectives can modulate the grasp compatibility effect elicited by object nouns depending on their 
meaning. For example, when an adjective disrupts the possibility to grasp the object (e.g., "broken bottle"), 
no grasp compatibility effect emerges. Conversely, if the adjective denotes the object shape/tactile 
property, the grasp compatibility effect emerges. Hence, it is likely that the meanings of two or more words 
of different grammar categories are integrated to form a larger information unit. However, this modulatory 
effect has been demonstrated using the Italian syntactic structure, in which adjectives are placed in post-
nominal position. Thus, one could argue that the effect of the adjective previously reported could be merely 
a positional effect. To investigate the role of adjective position in adjective-noun pairs, in the present study 
we presented the adjective always in pre-nominal position. We assessed two languages with different 
syntactic rules, Italian in Experiment 1, and English in Experiment 2. In both experiments, an adjective-noun 
pair was shown on the screen. The adjective was always presented in pre-nominal position and denoted 
either a disadvantageous quality of the object graspability (e.g., sharp) or the object colour (e.g., reddish). 
Participants had to categorize the object nouns as natural or artifact, performing a precision or a power 
reach-to-grasp movement. On different trials, the grasp response was compatible or incompatible with the 
grip typically used to grasp the object indicated by the noun. In Experiment 1 (Italian language) the adjective-
noun order violated the syntactic rule. Crucially, no grasp compatibility effect emerged. In Experiment 2 
(English language), the adjective-noun order followed the syntactic rule. Results showed a grasp compatibility 
effect when a colour adjective preceded a natural object noun. By contrast, an inverted grasp-compatibility 
effect emerged when the disadvantageous adjective preceded both an artifact and a natural object noun. 
Taken together, our findings suggest that the relative presentation order of adjective-noun pair does not 
affect the grasp compatibility effect as long as the syntactic rule is met. Results demonstrate that adjectives 
can shape the sensorimotor activation elicited by nouns of graspable objects, confirming that the meaning 
of both adjectives and nouns is integrated into larger information units. 
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Impact of irrelevant and phantom alternatives on preferences in capuchin monkeys (Sapajus spp.):  

Evidence from a value-based food choice task 

 
M. Marini, E. Colaiuda, S. Gastaldi, F. Paglieri, E. Addessi 

 
Abstract 

Decision making is known to be affected by several context biases. The last 30 years of empirical research 
have shown that decision makers change their inner preferences depending on the quantity and quality of 
the available alternatives, thus making classical economic theories inadequate from a descriptive point of 
view. Recently, context biases, which are defined as any influence on options evaluation due to supposedly 
irrelevant features of the choice architecture, have been increasingly studied by biologists, psychologists, and 
neuroscientists. From an evolutionary perspective, the question is whether animals exhibit a comparable 
spectrum of decisional biases.  
To date, the attraction effect (AE) is one of the most studied examples of context bias, which describes an 
increase in preferences for an option when a dominated alternative is included in the choice set. Although 
the AE has been documented among many non-human animals, findings on non-human primates are rather 
variable, even though recent studies reported promising results (Marini et al., 2022). Following this line of 
research, scholars started studying similar preferences' distortions induced by "absent" alternatives. This is the 
case of the phantom decoy effect (PD), in which the decoys are alternatives that asymmetrically dominate 
a targeted option. What is new here is that this dominant option remains unavailable at the time of choice. 
Human literature on PD involving value-based decision making showed a constant increase in the 
preferences for the similar and inferior target option over a non-dominated competitor alternative (Pettibone 
& Wedell, 2007). To date, only two studies exploring PD in non-human animals (Scarpi, 2011; Tan et al., 2015) 
have been conducted, suggesting evidence of comparable decisional approaches across different species 
as regards context biases. Our study is intended to fill this gap by simultaneously investigating the AE and the 
PD elicitation in capuchin monkeys (Sapajus spp.). We designed a multi-phase experiment in which we are 
testing 15 Capuchin monkeys at the Primate Center of the ISTC-CNR in Rome: data collection is currently in 
progress, and it will be completed well before the AISC-2022 conference, allowing us to present our results. 
Data analysis will explore the gap between the rate of target preferences in the baseline vs. two distinct 
decoy conditions: standard (inferior option within reach) and phantom (superior option beyond reach). By 
resorting to sequential sampling models and theories that explain the decision making as a result of a 
comparative process, we predict an increase in the preferences for the target food alternative in the 
presence of both an inferior reachable (AE) and superior unreachable (PD) option. Moreover, since novel 
results suggest a symmetric elicitation of a repulsion effect (an increase of the competitor choices) depending 
on the subjective baseline preferences, we also speculate that in the decoy unreachable trials, whenever 
monkeys try to grab the decoy, and they are not able to, this will elicit rejection of the target option as the 
result of a reactance process. Overall, our results will offer several insights to evaluate what factors affect 
value-based decisions across different species in an evolutionary perspective.  
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Rats can distinguish grape varieties in wine 

 
E. Frasnelli, B. Smith, T. Fitch 

 
Abstract 

In the olfactory literature there is considerable debate about how differences in olfactory receptors across 
different species map onto variations in perceptual performance. For example, rats appear to have roughly 
1200 functional olfactory receptor genes (ORGs), while humans and chimpanzees have only 400 or so 
(Niimura & Nei, 2007, Lledo et al., 2005). It has been hypothesized that the well-documented reduction in 
functional ORGs in primates reflects an increase in the importance of vision relative to olfaction (Niimura & 
Nei, 2007, Gilad et al., 2004, Niimura et al., 2018). However, it has also been suggested that simple counts of 
ORGs underestimate the human sense of smell (Laska et al., 2000, Laska et al., 2005). It is possible that humans 
have compensated for losses at the sensory periphery both with anatomical changes (e.g. reduced air 
filtration in the nose, enhanced retronasal olfaction) and neural changes in central processing. In particular, 
citing such complex categorization tasks as wine tasting, Shepherd (2004) argued that increased cognitive 
resources, including the use of language to aid olfactory memory and categorization, boost human olfaction 
beyond the simple discriminatory abilities seen in other mammals. 
In the experiment presented in this talk, we set out to make a preliminary investigation of this issue by using 
an olfactory task widely seen as challenging even for humans: the determination of specific grape varieties 
in wine. 
Wines are highly complex chemical mixtures (Margalit, 2004), and most of the sensory experience of wine 
“tasting” in fact derives from olfaction, with retronasal olfaction thought to play a particularly important role 
in humans (Smith, 2019). Since categorizing wine variety is fundamental in wine tasting, this ability is considered 
a pre-requisite for wine professionals, but may require considerable training. 
Wine variety identification is certainly not an ability one can expect to be highly developed by default in 
ordinary untrained wine drinkers, or the population in general (cf. Croijmans et al., 2020). We thus expected 
our task to be a challenge for non-verbal animals like rats, and chose to use two grape varieties that, from 
the wine professional’s viewpoint, have rather distinctive and unique characteristics: Riesling and Sauvignon 
Blanc. For their popularity around the world, we were able to easily purchase many distinct wines of these 
varieties, coming from diverse regions and involving distinct winemaking styles. 
As we will describe in the talk, nine rats were trained in operant boxes using an olfactory discrimination task 
(go/no-go) with a specific wine variety (Riesling or Sauvignon Blanc) from different makers as the S+ (4 wines 
for each variety). The criteria for “success” was set at >80% correct true positive (TP) responses and <20% false 
positive (FP) responses, during a single training session. Rats were then tested using 6 novel wines of the same 
varieties (3 Riesling and 3 Sauvignon Blanc) in unrewarded probe trials. All nine rats successfully learned to 
discriminate the two varieties and generalized to novel wines of the same varieties. 
We will conclude by discussing the implications of our results for understanding wine tasting and olfactory 
perception more generally. 
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Counterfactual curiosity and aging 

 
A. Bogani, K. Tentori, B. Timberlake, S. Pighin 

 
Abstract 

Curiosity is acknowledged as important for maintaining adequate levels of mental health as it is related to 
improved memory performances and levels of life satisfaction. Nevertheless, only a few studies have 
investigated whether curiosity changes with aging. In particular, no work has explored possible age-related 
changes associated with counterfactual curiosity, that is, the desire to know the outcome of a forgone 
choice. The focus of the present research is on non-instrumental counterfactual curiosity, i.e., curiosity for 
information of no utility. Although devoid of preparatory value, this information can have a significant impact 
on emotional states, since it can exacerbate regret or relief, depending on whether the alternative choice 
would have led to a better or worse result. Given that younger and older adults manage counterfactual 
emotions differently, one might wonder whether they also differ in their counterfactual curiosity.  
In two online experiments (n = 242), we investigated non-instrumental counterfactual curiosity among 
younger (age ≤ 40 years) and older adults (age ≥ 65 years). In both experiments, participants played 
independent rounds of a card-drawing game (10 and 20 rounds in experiments 1 and 2, respectively). Each 
round offered a choice between two decks made up of “winning”, “losing” and “neutral” cards (i.e., cards 
which increased, decreased, or left unaffected the value of an initial endowment). After having selected a 
deck and having seen the result of their choice, participants could freely inspect the counterfactual outcome 
(by turning over the top card of the unselected deck), an action that is categorizable as non-instrumental 
since all rounds were independent. In Experiment 1, the decks were identical, therefore offering no reason to 
prefer one over the other. In Experiment 2, to increase possible feelings of regret or relief, we introduced an 
element of deliberation by allowing participants to choose between a riskier deck (which might double the 
initial endowment but could also lead to losing it altogether) and a safer deck (which offered less extreme 
outcomes and guaranteed a minimum reward). All gains and losses contributed to the final reward, which 
was honored at the end of the game. 
In both experiments, we found a strong effect of the outcome experienced, with younger and older adults 
showing increased counterfactual curiosity after negative outcomes. Importantly, in Experiment 2, we also 
found a small effect of age, as older adults were on average more curious than younger adults. These 
preliminary findings suggest that, when deliberate choices are considered, non-instrumental counterfactual 
curiosity — which seems particularly high after experiencing negative outcomes — is preserved or even 
increases slightly with aging. However, to achieve a fuller picture of the effect of aging over counterfactual 
curiosity, these findings will not only have to be replicated but also expanded by considering differences 
between younger and older adults in terms of instrumental counterfactual curiosity. 
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Exploring semantic search strategies underlying creative word association in children 

 
C. Rastelli, A. Greco, N. De Pisapia, C. Finocchiaro 

 
Abstract 

Children are constantly faced with complex problems, despite they have limited knowledge of the world and 
adopt a more exploratory search strategy in finding solutions than adults. The ability to solve problems 
efficiently has been associated with creative problem-solving skills, defined as a search process whereby a 
novel and appropriate solution is generated. Indeed, creative problem-solving abilities requires an efficient 
reorganization of knowledge in a way that balances exploring unknown options and exploring common ones. 
It remains unclear, however, whether children are able to balance novelty and appropriateness in order to 
generate creative solutions, and what are the underlying computational mechanisms. In the present study, 
56 participants (age � = 10.05, �� = 0.23) performed a word association task based on three instructions, 
which triggered appropriate (ordinary), novel (random), or balanced (creative) responses. We firstly 
constructed and analyzed data as semantic networks and quantified cognitive flexibility as a means of both 
small-world reconfiguration of the networks and network robustness when undergoing to targeted attack for 
each condition. Results revealed that children exhibited greater cognitive flexibility in the creative condition 
compared to the other conditions. Moreover, we analyzed responses’ word embeddings extracted from 
pretrained deep neural networks measuring semantic distance and category switching index between target 
word and responses. We found that those measures increased in the creative condition with respect to the 
ordinary condition and decreased compared to the random condition. Remarkably, by fitting a 
computational reinforcement learning model that simulates semantic search strategies, we demonstrated 
how children efficiently solve the exploration/exploitation trade-off to generate creative associations. In 
conclusion, our findings provide robust evidence that children optimally regulate exploration in semantic 
search by balancing novelty and appropriateness. The main contributions of this study are twofold. On the 
one hand, it corroborates previous findings on the adult population highlighting the crucial contribution of 
both components (novelty and appropriateness) to the overall creative process. On the other hand, it sheds 
light on the connections between theoretical concepts such as the bottom-up/top-down concepts in 
creativity research and the exploration/exploitation trade-off found in human reinforcement learning studies. 
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Beliefs and intentionality change towards the vaccine campaign in perspective  

of the second booster dose administration: A multi-scales survey-based Italian questionnaire 

 
A. Demichelis, M. Marini, D. Menicagli, G. Mancini, F. Panizza, G. Cevolani 

 
Abstract 

During Summer 2022, many European countries started administering the fourth dose of Covid-19 vaccines 
upon the rapid development of an efficacious vaccine against the new detected variants. According to the 
latest studies on the booster dose, vaccine acceptance among the general population appears to have a 
decisive role in controlling the pandemic evolution and, more importantly, the overload of national health 
systems (Andrews et al., 2022). However, despite governmental data and several previous findings reported 
both actual and potential high acceptance rates (Lazarus et al., 2021), very little is known about the 
diachronic evolution of the citizens' engagement, trust, and perception of vaccine-related concerns.  
Above all, this study aims to give an up-to-date overview of Italy's fourth dose COVID-19 vaccination intention 
rates. Secondly, since it has been shown that the perceived vaccine safety and efficacy are strongly 
associated with the intention to take the vaccine (Soares et al., 2021), the present research studies how the 
differential presentation of positive-framed messages regarding the scientific evidence on the fourth dose 
safety and efficacy could influence citizen beliefs and responsiveness. Following previous insights from an 
Italian study on healthcare respondents, vaccine safety is expected to be the primary driver of population 
compliance to the national vaccination campaign. Lastly, this survey explores the distinctive role of trust in 
the public authorities responsible for vaccine approval and the trust in the scientific community who tried and 
tested the new vaccines. In this perspective, we hypothesize a different role of trust in these institutions in 
predicting vaccination compliance. Similarly, we suggest a distinct evolution of the perceived trust in political 
and scientific authorities with the progress of the pandemic.  
Finally, by means of a structured multi-scales survey-based questionnaire, this study retrospectively 
investigates the evolution of the beliefs behind each decision to vaccinate in the different stages of the 
vaccination campaign (i.e., from the first up to the third booster dose) and how they are related to the actual 
willingness to continue to adhere to the governmental indications. Overall, theory-driven structural equation 
analysis will reveal what factors act as significant predictors of the willingness to vaccinate. 
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Inference to the best action and its basis in clinical expertise in nursing and medicine 

 
M. Fedyk, N. Sawyer, J. Draughon Moret 

 
Abstract 

We would like to give a talk with three interconnected aims.  
First, we would like to introduce the concept of inference to the best action (IBA). IBA refers to judgments that 
either maintain or restore coordination between mental models and skilled practice. We will illustrate the 
concept by applying it to working examples of emergency medical care, focusing on how teams of nurses 
and doctors work together to respond to cardiac arrests.  
Second, we will use the concept of IBA to illustrate the role that models play in clinical expertise. More 
specifically, we will argue that two of the standard ways in which clinical expertise can be understood from 
the standpoint of contemporary cognitive science — clinical expertise as knowledge of fairly broadly theories, 
and clinical expertise as knowledge of heuristics and checklists — fail to account for the highly-coordinated, 
highly-situated, highly-fragmented, and yet highly-effective nature of clinical expertise. However, if clinical 
expertise is defined as knowledge of bundles of models — and more specifically, knowledge of what we call 
clinical models and diagnostic models — then no such explanatory problem arises.  
So, our thesis is that clinical expertise is to an important degree knowledge of different kinds of models, and 
that the concept of inference to the best action is a useful analytical concept. Our argument for this thesis is, 
again, abductive: we claim this package has more explanatory power than two alternatives.  
But abductive arguments are strengthened by considerations of breadth and novelty as well. Thus, our third 
and final aim is to highlight some of the relatively novel implications which flow from our thesis for the 
epistemology and cognitive science of clinical expertise. Perhaps most interestingly, our thesis allows us to 
explain why clinical expertise must be governed, thereby connecting the cognitive science of clinical 
expertise with the politics of the same. However, we’re also able to use IBA to offer both an analysis of 
interprofessional expertise, and to explain how ethical expertise can be a form of clinical expertise that is not 
meaningfully different in terms of its cognitive foundations than other (non-ethical) kinds of clinical expertise. 
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Values and cognitive biases in medicine: Different roles and strategies to deal with them 

 
M. C. Amoretti, E. Lalumera 

 
Abstract 

The ideal of value-free science has been seriously and convincingly questioned by contemporary philosophy 
of science giving rise to the so-called “new demarcation problem”, which consists in the question of how to 
distinguish science that is illegitimately value-laden from science that is value-laden in a legitimate way 
(Bueter 2022, Holman and Wilholt, forthc). In the case of medicine, the situation is even more complicated by 
the presence of values not only in the ways they are present in all other sciences, but also in peculiar ways 
that involve both the doctor-patient and the institution-citizen relationship.  
In general, there is often confusion in the literature between values and cognitive biases, a confusion that 
makes it harder to answer the “new demarcation problem”. Then, the two general notions of values and 
cognitive biases need to be better characterized and differentiated, or at least so we argue. In this paper, 
we are aiming at offering, on the one hand, a way to distinguish between values and cognitive biases and, 
on the other, a preliminary taxonomy of both values and cognitive biases to suggest different ways of dealing 
with them.  
To begin, values can be explicitly present in medicine, as in the choice of research question, in the appraisal 
of inductive risk (Douglas 2015), or in the definition of specific concepts (such as, in the case of medicine, 
efficacy, effectiveness, appropriateness, and son on). Alternatively, values can be part of the 
operationalization of specific concepts (such as, dysfunction, underlying cause of death, and so on) (Amoretti 
and Lalumera 2022). Finally, values can be part of the common uses of some specific concept by a group of 
speakers (such as, “aspie”) (Lalumera forthc). All the values we identified, however, can be sharply 
distinguished from cognitive biases in that the former, but not the latter, can be publicly assessed and 
discussed (by experts, communities, or so on).  
As for cognitive biases, they are heuristics that are largely present in medical research and practice. After 
offering a brief overview of the most common ones (priming, framing, anchoring, social conformity, 
confirmation, and so on), we argue that – as in the case of values – they should not be generally judged to 
inevitably lead to bad medicine. For instance, the use of prototypical reasoning in cognitive tasks such as 
categorization is related to constraints on any finite agent having limited access to knowledge relevant to a 
given task. In most cases, cognitive processes based on prototypical reasoning are fast, automatic, and 
cognitively undemanding. Thus, associating prototypical information with diseases proves useful for making 
quick and automatic inferences from incomplete knowledge, as in the case of medical diagnoses. In this 
sense, diagnoses that are based on syndromes (signs and symptoms) are pragmatically useful in urgent 
contexts and can be interpreted as examples of the strong tendency of human subjects to use prototypical 
information in categorization (Amoretti, Lieto, Frixione 2019). However, this kind of reasoning, that we present 
as biased in a legitimate way, is also predisposed to systematic, predictable, and universal errors. We thus 
propose to introduce the following mitigation strategies to limit the negative outcomes of cognitive biases 
and optimize their efficiency: Information, Meta-cognition, Seeking for alternatives, Comparison. 
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Beyond arbitrariness: Evidence for semantic priming effects between words and pseudowords 

 

M. Marelli, D. Gatti, L. Rinaldi 
 

Abstract 

Language is traditionally considered an arbitrary system, in which there are no principled associations 
between linguistic signs and meanings. However, recent evidence points to how linguistic systematicity might 
have been largely underestimated, and reliable associations between form and meaning might play a 
foundational role in language learning. This perspective suggests that, even as adults, we might largely rely 
on subtle statistical (sub)lexical cues to induce meaning from unfamiliar linguistic strings, at least as long as 
they are well-formed according to the language we speak. Such unfamiliar strings, namely pseudowords, are 
in fact shown to modulate behavioural responses depending on the semantic information they can be 
associated with. 
However, from a psychological perspective, how pseudowords can affect the semantic system, and relate 
to well-defined meaningful units (i.e., familiar words), remain largely unexplored. In this study we investigate 
such issue using a semantic priming paradigm in which pseudoword targets are preceded by word primes.  
In a priming paradigm the degree of association between a target and its prime affects the observed 
responses to the former: the more the two items are associated, the easier it will be to process the target 
stimulus. In order to capture the degree of semantic relatedness in wordpseudoword pairs, we took 
advantage of recent progresses from computational linguistics, namely the FastText model, allowing to 
induce meaning representations for out-of-vocabulary strings of letters via domain-general associative-
learning mechanisms. With these methods we were able to estimate the semantic pattern elicited by a given 
pseudoword target and, in turn, calculate how this is similar to the meaning of the associated word prime. 
These estimates were then tested in two experiments. In Experiment 1 we re-analyzed the data of the largest 
behavioral database on semantic priming (focused on English), while in Experiment 2 we ran an independent 
replication on a new language, Italian, controlling for a series of possible confounds. In both experiments 
participants were asked to indicate whether the target stimulus was an existing word in their own language. 
Results were consistent across the two experiments and showed that the prime-word meaning interferes with 
the semantic pattern elicited by the target pseudoword: at increasing estimated semantic relatedness 
between prime word and target pseudoword, participants’ reaction times increased and accuracy 
decreased. 
These findings indicate that the same associative mechanisms governing semantic access in word processing 
also subserve the processing of pseudowords, suggesting in turn that human semantic memory can be 
conceived as a distributional system that builds upon a general-purpose capacity of extracting knowledge 
from complex statistical patterns. Such processes are generalized from known (i.e., words) to unknown (i.e., 
pseudowords) stimuli, speaking for a widespread meaning activation for sequence of symbols, irrespective of 
their familiarity. 
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Sublexical information in morphological processing:  

Form-to-meaning mapping or morpheme combination? 

 

R. Bondandrini, S. Amenta, S. Sulpizio, M. Tettamanti, A. Mazzucchelli, M. Marelli 
 

Abstract 

When we come across an unfamiliar word constituted by an existing stem and an existing affix (an affixed 
pseudo-word), a viable strategy to derive its meaning might be looking for semantic cues in its morphological 
constituents. However, although psycholinguistic research has suggested that morphology plays a role in this 
regard (Burani et al., 1997; Crepaldi et al., 2010; Taft & Forster, 1975, 1976), there is also evidence indicating 
that orthographic cues can be sufficient to access semantic representations and that morphological 
mediation is not necessary (e.g., Harm & Seidenberg, 2004; Baayen et al., 2011). In this latter perspective, 
morphological effects would be a pure epiphenomenon of general-level form-meaning mapping processes. 
In this work, we adopted a computational methodology to explore the extent to which, relative to direct 
access to semantics from orthographic cues, the appreciation of morphological units provides significant 
additional information while inducing the meaning of affixed pseudo-words.  
We re-analyzed experimental data from a study on a non-speeded lexical decision task for Italian affixed 
pseudo-words. A baseline statistical model was fitted on human data, only including semantic variables 
(namely, semantic neighborhoods density, entropy, magnitude, stem proximity) derived through a word-
form-to-meaning (ngram-based) approach to meaning (Fasttext model; Bojanowski et al., 2017). We then 
explored the extent to which the addition of equivalent semantic variables derived by combining semantic 
information from morphemes (combination-based strategy, CAOSS model; Marelli et al., 2017) improved the 
fit of the statistical model towards human data.  
Behavioral performance was predicted by the degree of entropy of semantic information at the ngram level 
and by the degree of overall semantic loading (i.e. magnitude) and semantic neighborhood density at the 
combinatorial level. The effect of stem proximity was shared by both mechanisms.  
Results suggest that semantic information can be extracted from arbitrary clusters of letters. Crucially, 
however, a computational model of semantic access also including a combination-based strategy based 
on morphological information better captures the cognitive mechanisms underlying human performance. 
This evidence suggests that morphemes (and in particular the combination of the semantic information they 
provide) uniquely contribute to the extraction of meaning of affixed pseudo-words. 
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Semantic transparency in compound word reading: A computational investigation 

 

M. Ciapparelli, F. Gu ̈nther, M. Marelli 
 

Abstract 

Compound words (e.g., “catfish”) are combinations of constituent words that themselves possess free-
standing meanings. Since the meaning of a compound is often related to the meaning of its constituents (i.e., 
the compound is semantically transparent; e.g., “snowball”), most compounds can be readily understood by 
a process of automatic composition. Indeed, evidence suggests that compound word processing involves 
both the attempt to retrieve its meaning from long-term memory (if the word is familiar) and to derive it from 
automatic constituent combination. In this context, many studies have relied on the behavioral effects of 
semantic transparency which, however, have been inconsistent, with some studies reporting facilitatory 
effects of transparency and others failing to detect any effect. To explain these inconsistencies, a recent 
study [1] showed that transparency effects may depend on participants reading experience. Concurrently, 
other studies suggest that transparency effects can be detected when defined “compositionally”, i.e., when 
transparency measures are obtained from computational models that model meaning composition explicitly.  
The present work brings together these perspectives by testing the interaction between compositional 
measures of semantic transparency and measures of reading experience. Measures of transparency were 
obtained from the CAOSS model [2], a computational model of compounding based on distributional 
semantics representations. This model learns to exploit the statistical regularities of compounding to generate 
a distributed representation of the predicted compound. Importantly, the CAOSS model allowed us to 
dissociate two factors underlying transparency: semantic composition and semantic consistency. Semantic 
composition captures the extent to which compound meaning can be predicted by constituent 
combination, while consistency captures the amount of meaning transformation required to turn the original 
constituent meaning into one that is relevant for compounding. We defined the former as the degree of 
match between model predictions and actual compound representations, and the latter as the magnitude 
of the transformation performed by the model. We employed these measures to predict eye movement data 
from CompLex [3], a large database of compound word reading.  
We find that semantic composition and consistency predict fixation times and interact with measures of 
reading experience. First, only experienced readers benefit from semantic consistency, while less experienced 
readers face an opposite, inhibitory effect of consistency. Second, we find that facilitatory effects of semantic 
composition emerge only for high-frequency compounds. These results show that semantic transparency 
effects on compound word reading arise from the complex interaction of individual- as well as item-level 
differences. We argue that computational modelling, by simultaneously disentangling variables of interest 
and providing data-driven measures, offers a compelling perspective to tackle and explain these complex 
phenomena. 
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Predictive processing across languages in L1 and L2: A computational approach 

 

A. G. de Varda, M. Marelli 
 

Abstract 

Language is processed not only by integrating words into the phrasal context, but also by actively 
anticipating the upcoming phrasal material [5]. Experimental support for this view has come, among other 
sources, from the field of computational modeling. It has been shown that the surprisal (i.e. the negative 
logarithm of the probability) of an upcoming word as computed by a language model is a solid predictor of 
reading times [4]. However, most of the studies supporting this view are based on English and few other 
Germanic languages, leaving an open question as to whether prediction should be regarded as a core 
processing mechanism that generalizes across languages. Moreover, it is common practice in the surprisal 
literature to consider only Gaze Duration, an eye-tracking measurement which might conflate the effects of 
predictive and integrative processing. Furthermore, it is not clear whether prediction plays a role in non-native 
language processing in bilingual individuals, as it has been proposed that even proficient L2 speakers might 
differ from native speakers in their ability to anticipate the upcoming words [2]. We approach these three 
questions at large scale, extracting log-probabilities from mBERT, a massively multilingual neural language 
model, and assessing their psychometric predictive power on the MECO corpus, a cross-linguistic dataset of 
eye-movement records [3]. We show that surprisal is a strong predictor of reading times across eleven 
languages belonging to five different language families, supporting the idea that natural reading involves the 
active anticipation of the following linguistic material. Crucially, we detect an effect of surprisal even in early 
fixation measurements, which is taken as evidence of truly predictive processing. Our results also highlight a 
peculiar difference between L1 and L2 reading: the role of predictive processing in the non-dominant 
language appears to be significantly reduced when compared with the dominant one. On the other hand, 
eye movements in L2 are more strongly impacted by context-independent expectations, as operationalized 
with unigram word frequencies [1]. The early onset of this dissociation, which can be detected even when 
considering first fixation duration, suggests a potential role of non- contextual prediction in L2: while L1 
speakers might rely more strongly on the phrasal context to predict the next word, L2 speakers might base 
their expectations primarily on prior probabilities of the lexical material. 
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