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Preface 

This book of proceedings collects the abstracts of talks and 
posters presented at the Trieste Symposium on Perception 
and Cognition 2016, organized by the Psychology Unit of 
the Department of Life Sciences, University of Trieste, and 
held at campus on the 4th of November. 

This year TSPC2016 did also include the 24th annual 
Kanizsa Lecture, which has been delivered, as a special 
event fitting into the long tradition of Kanizsa Lectures 
opened in 1993 by Irvin Rock (see The Kanizsa Lectures 
list).  

The TSPC2016 book of proceedings opens with the abstracts 
of the 24th Kanizsa Lecture held by the 2016 invited speaker 
W. Tecumseh Fitch, Department of Cognitive Biology,
University of Vienna, Austria.

A second contribution of the TSPC2016 book includes 
abstracts from the "Roundtable Comparative Perception: A 
tribute to Professor Mario Zanforlin" (Organizer: Cinzia 
Chiandetti). The roundtable featured 5 key speakers – 
Osvaldo Da Pos, Yegor Malashichev, Christian Agrillo, 
Daniel Osorio, and Meta Virant-Doberlet - in the field of 
comparative perception and cognition honouring the 
memory of Professor Mario Zanforlin, who has recently 
passed away. The invited speakers show that the 
comparative perspective with which to look at various 
phenomena that has been Mario’s approach will continue to 
prompt works in the broad fields of perception and cognition. 
Osvaldo Da Pos, worked on aggressive behaviour and 
steroid hormones in human and non-human species but later 
he focused on perception and specifically on colour 
perception. His main contribution has been the application of 
the model of transparency to chromatic colours. Within this 
roundtable, he witnessed the everlasting bond between 
Padova and Trieste and discussed about the relationship 
between Stimuli and Context in perception. Yegor 
Malashichev, works on lateralization and his contribution 
follows the guidelines of the true European ethological 
school: observing an organism in its own environment. From 
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reptiles to whales, from frogs to kangaroos he showed that 
humans aren’t all that unique and claimed about Mother-
infant lateral biases in humans and wild animals: 
conservatism of the phenomenon and its benefits for fitness. 
Christian Agrillo, after studying biological motion in the 
chicks, has specialized on numerical representation running 
experiments with different animal species and recently has 
started to investigate visual illusion in animals. Christian 
presented his latest studies in monkeys and fish. Daniel 
Osorio, studies colour vision and object recognition by 
observing different animal species from butterflies to 
primates. He has also investigated symmetry perception in 
the chick with two influential Mario’s students, Lucia 
Regolin and Giorgio Vallortigara. Daniel is involved in 
animal welfare and is part of a team writing the guidelines 
for the use of cephalopods. In his talk, he provides insights 
on How Cuttlefish see objects. Meta Virant-Doberlet studies 
vibrational communication in insects. She investigates this 
intriguing, and unsuspected, signalling trying to respond to 
all 4 Tinbergen’s questions and has presented "A day in a 
life of a bug linguist". 
 
The third part of the volume collects abstracts of talks and 
posters presented at regular oral and poster sessions of 
TSPC2016.  
 
Each abstract published in the proceedings has been 
evaluated by an anonymous expert reviewer and by the 
organizers. The list of anonymous reviewers who supported 
the editorial process is reported in the next section. 
 
About 54 active participants gathered at TSPC2016, coming 
from Italy and other European countries (Serbia 7, Germany 
2, Greece 1, Slovenia 1, Hungary 1). It featured 9 talks and 
45 posters. The book of proceedings includes written reports 
of all talks, and 40 out of 45 posters. Several areas of 
cognitive science were covered, including: perception (talks 
4, 6, 8; posters 4, 5, 17, 24, 27, 29, 36); mindfullness (talk 1); 
action and perception (talk 6; posters 4, 19, 22, 30, 34); 
attention (posters 7, 29); memory (talk 3, 7; posters); 
learning (poster 17); development (posters 14, 23, 25, 31, 
33); language (poster 13, 39); problem solving and reasoning 
(poster 20); personality (posters 11, 18, 25); decision-
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making (poster 20); concepts and categorization (talks 2; 
poster 4, 16, 33, 38, 39); social cognition (talk 4, 5; posters 6, 
9, 40); animal cognition (talk 9; posters 1, 3, 8, 15, 36, 37); 
neuropsychology (poster 2, 10, 12, 22, 26, 28, 35, 38); 
rehabilitation (posters 22); developmental disorders (posters 
2, 5, 10, 12); applied psychology (poster 7, 21, 28, 30, 32, 
34); executive processes: monitoring, inhibitory control 
(posters 7, 14, 18, 23, 35);  
 
In terms of disciplines, contributions included modelling, 
behavioral experiments with humans and animals, cognitive 
neuroscience, linguistics, philosophy, and vision. 
 
We thank all authors who submitted an abstract to be 
included in the proceedings, and the reviewers who 
supported the editorial process with their fast and 
constructive reactions. 
 
Finally, for their institutional and financial support to 
TSPC2016 we thank the Department of Life Sciences and 
the PhD program in Neural and Cognitive Sciences of the 
University of Trieste.  
 
 
Paolo Bernardis 
Carlo Fantoni 
Walter Gerbino 
organizers and editors 
 
and Cinzia Chiandetti 
 



TSPC2016

Acknowledgments 

A special thank to all reviewers of the TSPC 2016 abstracts: 

Agostino Accardo, Tiziano Agostini, Christian Agrillo, Marina Aiello, Nicola Bruno, Cristina 
Burani, Corrado Cavallero, Cinzia Chiandetti, Claudio de'Sperati, Lisa Di Blas, Donatella 
Ferrante, Giovanni Galfano, Piero Giulianini, Michele Grassi, Giampiero Leanza, Paola 
Lorenzon, Francesco Marcatto, Mauro Murgia, Maria Chiara Passolunghi, Barbara Penolazzi, 
Valentian Piccoli, Marta Stragà, Antonio Vallesi. 



TSPC2016 

Index 

The 24th Kanizsa Lecture 

W. Tecumseh Fitch

The Biology of Speech - 50 Years of

Progress

The Kanizsa Lectures 

Comparative Perception 

roundtable: a tribute to 

Mario Zanforlin

(presentation order) 

R01. Da Pos O 

Stimuli and context in perception 

R02. Malashichev Y 

Mother-infant lateral biases in humans 

and wild animals: conservatism of the 

phenomenon and its benefits for fitness 

R03. Agrillo C 

Optical illusions as a tool to understand 

visual perception in monkeys and fish   

R04. Osorio D 

How Cuttlefish see objects 

R05. Virant-Doberlet M 

A day in a life of a bug linguist 

Talks (presentation order) 

T01. Giraldi T 

Mindfulness for dummies? 

T02. Coricelli C, Toepel U, Bielser ML, 

Murray MM, Rumiati RI 

Distinct brain representations of natural 

and manufactured foods: a spatio-

temporal brain dynamics investigation   

T03. Dalmaso M, Castelli L, Scatturin P, 

Galfano G 

Microsaccadic rate is shaped by working 

memory load 

T04. Marković S, Bulut T 

Attractiveness of the female body: 

Preference for average or supernormal? 

T05. Shamloo SE, Carnaghi A, Piccoli V, 

Grassi M, Bianchi M 

Look and Imagine Yourself Giving that 

Same Touch: The Role of Intergroup 

Vicarious Physical Contact in Racial 

Prejudice Revision 

T06. Stefanović M, Tošković O 

Object stability estimation – Effects of 

aspect ratio and body position 

T07. Talamini F, Altoè G, Carretti B, 

Grassi M 

Musicians have a better memory than 

nonmusicians: a meta-analysis  



TSPC2016   

T08. Todorović D 

A distance-dependent size perception 

paradox 
 

T09. Rose J 

Exploring the Cognitive Capacity of birds. 
 

Poster (alphabetical order) 

P01. Antoniol A, Caputi A, Chiandetti C 

Evidence of population level-lateralization 

in a non-social crustacean, the crayfish 

Procambarus clarkii 

 

P02. Athanasakis E, Faletra F, Stefanucci 

MR, Licastro D, Gerbino W, Lonciari I, 

Faletra F 

Genetic analysis of developmental dyslexia 

in an Italian cohort: preliminary data 

 

P03. Baiocchi V, Chiandetti C 

Chicks run harder toward a consonant 

over a dissonant clucking hen: Biological 

roots for the appreciation of consonant 

sounds 

 

P04. Baldassi G, Prpic V, Goodridge C, 

Agostini T, Fantoni C and Soranzo A 

Does the dimensionality of the perceived 

size play a role in the SNARC-like effect 

for visual illusions? 

 

P05. Barbiero C, Burani C, Carrozzi M, 

Lonciari I, Ronfani L, Gerbino W  

Typography and dyslexia: A comparison 

between adults and children with dyslexia 

 

P06. Bastiani F, Saurel-Cubizolles MJ, 

Romito P 

Help seeking process among women who 

sought help at an Anti-violence Centre. 

 

P07. Bencich E, Gamboz N, Di Blas L, 

Brandimonte MA 

New insights into the phenomenon of Mind 

Wandering during everyday driving 

 

 

 

 

P08. Caputi A, Gerbino W, Giulianini PG, 

Chiandetti C 

Habituation of the alertness response in 

crayfish is modulated by stimuli with 

socially relevant information 

 

P09. Cmiljanović M, Zdravković S 

Social distance as a measure for Uncanny 

Valley Effect 

 

P10. Cossovel C, Träff U, and Passolunghi 

MC 

Cognitive profiles of children with 

Dyslexia with and without dyscalculia 

 

P11. De Caro EF, Di Blas L 

Daily fluctuations in food craving, mood, 

and body dissatisfaction 

 

P12. De Dea F, Zanus C, Carrozzi M, 

Accardo A 

EEG connectivity in sleep spindles of 

ADHD children 

 

P13. De Martino M, Mancuso A, Esposito 

F, Di Salle F, Elia A, Vietri S and 

Laudanna A 

Inflecting regular and irregular verbs: 

preliminary neuroimaging data from the 

three Italian conjugations 

 

P14. De Vita C, Costa HM, Passolunghi 

MC 

ANS acuity, mathematical ability and 

inhibitory control: A longitudinal 

perspective from First to Second grades  

 

P15. Dissegna A, Turatto M, Chiandetti C 

Context matters: Domestic chicks’ short- 

and long-term habituation of freezing to a 

sudden acoustic stimulus 

 

P16. Drammis LM, Brandimonte MA 

The development of space-time and space-

number associations: The role of concrete 

vs. abstract representations  

 

P17. Galliussi J, Gerbino W, Bernardis P 

The modulation of primary task difficulty 

in a fast-TIPL paradigm 



TSPC2016   

P18. Gorjup R, Bernardis P, Grassi M, 

Gerbino W 

Approaching behavior and state anxiety 

influence vigilance performance in a high 

cognitive load task 

 

P19. Horoufchin H, Bzdok D, Buccino G, 

Borghi AM, Binkofski F 

The body of language 

 

P20. Marcatto F, Tognolli G, Plet S,  

Zorzetto N, Del Missier F 

When the whole is less than the sum of its 

parts: Individual idea generation 

outperforms group brainstorming  

 

P21. Martinčić R, Di Blas L, Pelamatti 

GM, Penolazzi B, Mariani M 

Mental health budget as a tool to contrast 

disease chronicity: 

Preliminary findings of a longitudinal 

study on autonomy development 

 

P22. Mezzarobba S, Grassi M, Catalan M, 

Pellegrini L, Valentini R, Krüger B, 

Manganotti P, Bernardis P 

Multisensory Action Observation a 

promising tool to improve freezing of gait 

in Parkinson’s disease: preliminary data.  

 

P23. Moretti L, Caiani G, Vallesi A 

Processing speed, cognitive reserve and 

paradigm mediate task switching 

performance across the life span 

 

P24. Nedimović P, Zdravković S 

Effect of largest illumination area on 

lightness of an object 

 

P25. Pellizzoni S, Suklan S, Passolughi 

MC 

Anxiety and math skills which relations? A 

longitudinal study in the third year of 

primary school 

 

P26. Prenassi M, Rossi L, Marceglia S 

Assessing the feasibility of using a 

commercially available bracelet to detect 

motor symptoms for home telemonitoring 

in patients with Parkinson’s disease. 

P27. Radovic T, Markovic S  

Role of emotional and perceptual features 

in visual search task  

 

P28. Roman-Pognuz E, Penolazzi B, 

Gerbino W, Manganotti P, Monti F, Berlot 

G 

SSEP N20 amplitude as an early predictor 

of neurological outcome in cardiac arrest 

survivors treated with therapeutic 

hypothermia 

 

P29. Rossi F, Zuliani E, Montanaro E, 

Lopiano L, de’Sperati C 

Our poor sense of video speed 

 

P30. Sors F, Murgia M, Lath F, Bader A, 

Agostini T 

Listen carefully! The importance of 

auditory cues in anticipating volleyball 

serves 

 

P31. Stojković A, Milosavljević N  

How children tell a lie: gender and school 

achievement differences in children's lie-

telling 

 

P32. Struzzo P, Marcatto F, Ferrante D, 

Allamani A, Scafuri F 

Alcohol dependence in the Italian general 

population: diagnostic criteria according 

to general practitioners and to the CIDI 

(Composite International Diagnostic 

Interview) 

 

P33. Szabó E, Kovács AM 

Understanding nonexistential negation in 

18 and 24-month-olds 

 

P34. Tamburini L, Fantoni C, Gerbino W 

Simulated Driving and the Question-

Behavior Effect 

 

P35. Terenzi D, Catalan M, Antonutti L, 

Furlanis G, Manganotti P, Rumiati RI, 

Aiello M 

Reward sensitivity in impulse control 

disorders in Parkinson’s disease 

 

 



TSPC2016   

P36. Toso A, Fassihi A, Pulecchi F 

Unified framework for the perception of 

stimulus intensity and stimulus duration in 

humans and rats 

 

P37. Venditti A, Caputi A, Chiandetti C 

Mind the obstacle: Lateralization of detour 

behaviour in two invertebrate species 

 

P38. Vignando M, Aiello M, Eleopra R, 

Manganotti P, Rumiati RI 

Brain Signatures of Food Semantic 

Knowledge 

 

P39. Zarl F, Gerbino W 

Membership kind and format modality in 

schema categorization 

 

P40. Zotti D, Carnaghi A, Piccoli V, 

Bianchi M, and Pelamatti G 

Sexual prejudice, inter-group contact and 

homophobic school climate as 

determinants of school staff responses to 

homophobic bullying

 



The 24th Kanizsa Lecture November, 4th 

�



The 24th Kanizsa Lecture November, 4th 

The Biology of Speech 

50 Years of Progress 
W Tecumseh Fitch 

Department of Cognitive Biology, University of Vienna, Austria 

Keywords: biology, language, perception, evolutionary, categorization 

The notion that there is a "special" biology of speech, unique to humans, is one of the seminal 
ideas in psychology. It dates back at least to the work at Haskins Laboratories and the classic 
1967 paper by Alvin Liberman and colleagues "Perception of the Speech Code," in which the 
motor theory of speech perception was advanced, arguing that speech perception and 
production are intimately intertwined. In this lecture I will provide a broad overview and 
update concerning the key questions raised by this rich research tradition, asking "how 
'special' is speech, at both the production and perceptual levels?" Starting with production, I 
will show that all of the basic peripheral "machinery" necessary for human speech (lungs, 
larynx and vocal tract) is widely shared with other mammals, and even unusual features of 
humans relative to other primates (such as our descended larynx) can be found in other 
species. From a broad comparative perspective, then, there is little special about the human 
speech apparatus, and what is crucial is our ability to control this apparatus to reproduce 
novel sounds from our speech environment. Turning to perception, comparative data also 
show that many of the perceptual phenomena originally thought to demonstrate that "speech 
is special" are in fact shared with a wide variety of other species, from primates to birds and 
rodents (categorical perception of phonemes, formant perception, hemispheric lateralization, 
etc). These data do no support the idea that accurate perception of human speech requires a 
human-like vocal anatomy, or even a capacity for vocal learning. In general then the modern 
picture is one where human speech builds upon a pre-existing set of mechanisms that were 
present long before language evolved. This is welcome news because it means that both the 
neural bases and the evolution of these mechanisms can be studied using a rigorous 
comparative approach. 
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Stimuli and context in perception 

Osvaldo da Pos 

Department of General Psychology, University of Padua, Italy 

Keywords: stimulus, response, perception, context, information, adaptation, illusion. 

The paper discusses the concept of stimulus in the field of perception, and suggests to distinguish 

between first and second order stimuli, where the first concept relates to the physical power 

activating the receptors, and the second refers to the set of internal relationships present in the total 

stimulation. The original meaning of stimulus in psychology can be traced in the classical 

conditioning by Pavlov, and can be thought as whatever which gives rise to a chain of events 

leading to an end response, usually but not only in the physiological domain.  In all cases the word 

stimulus stands for the initial cause of the series of events [0] leading to the final response, 

independently of the kind of links between them. 

Problems of terminology are common in scientific fields like this [0]: on the one side neurologists 

are inclined to specify the stimulus according to its physical characteristic of provoking a receptor 

response in the organ sense (intensity, spectral power distribution, time and duration, and so on), 

while on the other side psychologists tend to depict the stimulus by describing its appearance, for 

instance a bloody scene in a dark room, a grey circle, a heavy bottle, and so forth. 

This proposal of distinguishing the two kinds of first and second order stimuli in the physical 

domain enables researchers to systematize the stimulus-perception relations in a simple and 

coherent way by considering the context an essential aspect of the stimulus [0], as it is a relevant 

source of information used by the brain to produce our phenomenal world.  It is also well known 

that perceived context too influences the perception of objects and events [0], hence the opportunity 

of revaluating the role of both kinds of context in the perceptive process.  

The first / second order distinction applied to stimuli would avoid to speak of illusions whenever 

the context is involved in the perceptive organization. Moreover, the concept of illusion, here only 

sketched, would need to be treated in a wider perspective, by considering the biological role of 

perception and its tight connection with adaptive behaviour [0]. Therefore one might discriminate 

three kinds of illusions, the traditional one which stresses the discrepancy between perception and 

reality and can be easily proved wrong [0], the modern one which is focused on the extraordinary 

differences that an object/event can exhibit while keeping its phenomenal identity [0,0], and lastly 

the biological one which shows how meaning of perceived world mainly depends on context, and 

can demonstrate how inappropriate a perception based behaviour can be.  

Kardos, L., (1984) The origin of neuro-psychological information, Akadémiai Kiadó, Budapest. 

Kuehni, R. G. (2007). Does the basic color terms discussion suffer from the stimulus error? Journal 

of Cognition and Culture, 7(1-2), 113-117. 

Spillmann, L., Werner J S, (1996) Long range interactions in visual perception. Trends in 

Neuorsciences 19, 428-434  
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Mother-infant lateral biases in humans and wild animals: conservatism of the 

phenomenon and its benefits for fitness. 

Yegor Malashichev 

Department of Vertebrate Zoology, Faculty of Biology, Universitetskaya nab., Saint Petersburg State 

University, Saint Petersburg, Russian Federation 

Key words: laterality, mother-infant bonding, left eye, right hemisphere, social recognition, non-human 

mammals, humans, autism 

The maternal preference to hold infants on the left rather than right side of the body is well 

known for humans and apes [1,2], and is thought to be associated with mother–infant 

bonding [3]. A number of hypotheses related cradling bias to a right-hemispheric 

specialization for processing of social information [4,5]. A paucity of naturalistic 

observations and studies on non-primate species means that the adaptive significance and 

evolutionary origin of lateralized mother-infant positioning remains unknown. Observations 

on wild beluga whales demonstrated for the first time the side bias in mother-infant position 

and suggested that left eye – right hemisphere dominance for social processing is the 

underlying mechanism for the bias [6]. This bias appeared to be consistent in different 

populations, environments, external conditions or way of data collection [7,8]. We further 

explored the pattern of lateralization in mother-infant interactions in ten other species of 

marine and terrestrial mammals [9], which was found to be consistent with those found 

earlier in humans [10]. Observations on individually identified mother-infant pairs showed 

that infants prefer to keep their mothers on the left compared with the right side in a variety 

of behaviors in the wild, whereas mothers display the preference to keep their infants on the 

left side only in potentially threatening situations [9, 11]. When keeping mothers on the left, 

i.e. predominantly in their left visual field, infants better maintained proximity and directed

more attachment behavior to mothers. In providing the first evidence of a clear advantage of

lateralized positioning for the infant our results suggest significant impact of lateralization on

individual fitness. Therefore, infants (including human children) with abnormal pattern of

left-right hemispheric asymmetry and specialization would have fewer chances for survival

(e.g., children with autism spectrum disorder). At the other hand, I propose that Tinbergen’s

holding therapy of autistic children [12] may now have a new support and might be

reconsidered in that not the holding per se is important for potential behavioral correction, but

if applied early enough the left eyes and the right hemispheres contact between the mother

and the infant, providing an opportunity for the infants’ right hemisphere activation.
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Optical illusions as a tool to understand visual perception in monkeys and fish

Christian Agrillo1, Audrey E. Parrish2, Simone Gori3, Michael J. Beran4, Angelo Bisazza1 
1Department of General Psychology - University of Padova, Italy; 2Department of Psychology - The Military College of 

South Carolina, USA; 3Department of Human and Social Sciences - University of Bergamo, Italy; 4Language Research 

Center - Georgia State University, USA 

Keywords: Comparative perception; visual illusions; Zollner illusion; Rotating snake illusion; Rhesus monkeys; Guppies 

Optical illusions are commonly used in perception studies as they can reveal how visual 

information is processed in terms of top-down and bottom-up mechanisms. Comparative 

researchers have also focused their attention on how non-human animals perceive illusory 

patterns. Indeed, like human perception, the perception of non-human species is likely to be 

subjective, in which a subject’s perception of the external world is not congruent with reality. 

The comparative study of optical illusions has become a useful tool to investigate whether 

perceptual systems are similar/dissimilar to those described in humans [1-2]. 

Here we summary our recent studies on optical illusions in rhesus monkeys (Macaca mulatta) 

and fish (Poecilia reticulata and Danio rerio). For instance, in two studies on illusory motion 

[3-4], subjects were initially trained to discriminate static versus dynamic arrays. Once reaching the 

learning criterion, they underwent probe trials in which we presented the rotating snakes illusion 

and a control stimulus identical in overall configuration with the exception that the order of the 

luminance sequence was changed so that no apparent motion could be perceived by human 

observers. Results showed that both species spontaneously classified the rotating snakes array as a 

dynamic pattern, suggesting the perception of illusory motion in rhesus monkeys and guppies. By 

using similar training procedures, we also investigated subjects’ sensitivity to other illusory 

phenomena, like Zöllner illusion [5] and brightness illusion [6]. On the whole, our results showed 

that distant-related species have a similar perception of these optical illusions, raising the 

intriguing possibility that the perceptual systems commonly described in humans are more ancient 

than previously thought. 
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Are the principles of visual perception governed by evolutionary contingency and the 

particularities of the human – or vertebrate – brain, or do they represent a general solution to 

the problem of interpreting natural images by advanced organisms? Cephalopod molluscs 

offer a remarkable opportunity to answer these questions. Their brains are of similar size to 

those of mammals, and they can change their appearance with great flexibility for 

camouflage and communication, which allows us to investigate with their vision.  The 

European cuttlefish (Sepia officinalis) regulates the expression of about 40 distinct local 

pattern features such as spots or lines known as behavioural ‘components’ [1]. The 

expression of these components is coordinated to produce a suitable body pattern for a given 

context, much as we coordinate the action of many muscles to produce a facial expression.  

Although the full capabilities of the pattern generating system remain unclear, they must be 

matched by the animals’ vision.  When the camouflage themselves on natural seafloor 

substrates the cuttlefish seem to make decision about whether the substrate is a continuous 

patterned surface – when they tend to express a so-called Mottle pattern, or made of discrete 

objects such as pebbles, when they emphasise a Disruptive pattern, which comprises 

relatively well defined visual features.  The cuttlefish use multiple low level cues to make 

this distinction including the presence of edges, visual depth, and even modal completion [2-

4]. More recently [5] we have investigated how cuttlefish use pictorial depth in 2-D images. 

We found that when they express the disruptive pattern cuttlefish are able to shade 

asymmetrically a white square component to give a subtle but effective artificial depth cue to 

the viewer.  This shading is related to the presence of shaded objects in the environment, and 

seems also to be sensitive to the direction of illumination. 
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Substrate-borne sound (vibrational) communication is used by more than 200.000 arthropod 

species [1]. Most of them communicate on plants and in a complex biotic landscape that 

contains other conspecific and heterospecific signallers, as well as rivals and exploiters [2]. In 

nature animals often communicate in situations when several individuals emit signals at the 

same time. For animals communicating acoustically, in such situations the problem of 

perceiving signals is equivalent to the human ‘cocktail party problem’ formulated as “How 

do we recognize what one person is saying when others are speaking at the same time” [3]. 

However, for animals the problem is compounded by signals of other species present in the 

same environment. 

In some species, silent partners approach continuously signalling individuals and for them 

species- and sex-specific song rhythm is the most crucial parameter for mate recognition [4]. 

While on one hand, species-specific temporal pattern enables partners to find each other, on 

the other hand relying exclusively on song rhythm often leads to identification and 

localization errors, when songs from several singing individuals combine to form an 

unattractive rhythm [5].  

In other species, communication is based on a precisely coordinated duet formed by species- 

and sex-specific vibrational signals [6,7]. The species-specific duet structure plays an 

important role in mate recognition and location [8] and despite its deceptively simple form, 

vibrational duetting entails more complex interactions that just temporal coordination [9].  
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Meditation was initially introduced by Kabat Zinn as mindfulness in a program of stress 

reduction. Since then, mindfulness has steadily become very popular, and has been also 

incorporated into the cognitive approach of Mindfulness Based Cognitive Therapy. During 

this process, a main role for meditation has been progressively lost, and mindfulness has 

become a series of short periods of meditation which are one among the other home 

assignments received by the patient. Numerous studies have been made to evaluate the 

clinical and cost effectiveness of these approaches, and their results appear encouraging, 

particularly for long lasting effects on depressed patients. However, in spite of these efforts, 

the available studies do not provide unquestionable evidence of effectiveness and superiority 

to other psychotherapies, in particular psycho-dynamically oriented humanistic and 

interpersonal approaches. In the application of mindfulness to cognitivism, the moral 

principles of Buddhism have been neglected, and the idea to apply meditation in 

psychotherapy with the aim to focus on the “self” of the patients, contrasts with the aim of 

Buddhist meditation which is the realization of the illusory nature of the self. Efforts to avoid 

the numerous limitation of the recent reductionist and mechanistic developments of the 

blending of mindfulness with cognitive psychotherapy appear to be required. Meditation, 

when wisely chosen or integrated with other form of psycho-social intervention for the 

existential difficulties of the persons which are clinically and culturally more suitable, may 

result an additional useful offer for personal growth. 
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The processing of foods by means of transforming raw ingredients for consumption is 

thought to have played a fundamental role in human evolution [1]. The ability to distinguish 

between raw and manufactured food is considered an adaptive behavior since processing 

reduces the risk of infections and poisoning. Moreover, ingestion of processed foods 

generally leads to a higher energy intake [2]. Here, we identified the spatio-temporal brain 

dynamics of this discrimination. To do this, we employed an electrical neuroimaging analysis 

[3] framework to visual evoked potentials (VEPs) recorded from volunteers (n=20) who

viewed color images of natural (unprocessed) or manufactured (processed) foods with

balanced caloric content, as well as non-food objects. Participants categorized foods vs. non-

food images, and no overt discrimination of processes vs. unprocessed foods was required.

VEPs to natural vs. manufactured foods differed as early as 130ms after image onset and due

to changes in the VEP topography (Global Dissimilarity). From ~190ms, these differences

were also reflected in the strength of the electric field (Global Field Power). Distributed

source estimations over the 130-170ms and 190-230ms post-image onset time windows

revealed that viewing manufactured foods elicited greater activity in visual association

cortices and inferior temporal cortex, likely due to the more complex nutrient composition of

the processed edibles. Unprocessed foods induced enhanced lateral premotor cortex

responses, presumably reflecting action preparation, as well as elevated inferior frontal

activity. We thus provide the first evidence of substantial differences in brain responses

between natural and manufactured foods independent of caloric content shedding light on a

so far relatively unexplored aspect of food perception.

1. Wrangham, R., & Conklin-Brittain, N. (2003). Cooking as a biological trait.
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Microsaccades are tiny fixational eye movements that we perform unconsciously. On the one 

hand, microsaccades are crucial for many processes concerning both vision and perception. 

For instance, they correct eye displacements and prevent image fading [1]. On the other hand, 

evidence is accumulating showing that these microscopic eye movements can be shaped by 

some higher-order cognitive mechanisms, such as orienting of attention or preparatory 

processes [2].  

In the present study, we conducted two experiments to assess whether microsaccadic rate can 

be shaped by working memory load. In Experiment 1, participants were asked to maintain 

fixation on a centrally-placed spot, and to memorize either two digits (low-load condition) or 

five digits (high-load condition) digits that appeared close to fixation. In Experiment 2, a new 

sample of participants were presented with a numerical sequence that were always composed 

by five digits. The colour of the numerical sequence could be red or green. Again, 

participants were asked to fixation on a centrally-placed spot, and to memorize the colour of 

the numerical sequence (low-load condition) or the five digits (high-load condition). In this 

manner, the same perceptual stimulation was employed in both conditions.  

In both experiments, fewer microsaccades were observed in the high-load condition with 

respect to the low-load condition. Overall, these results suggest the presence of a link 

between working memory load and microsaccades, and provide a further evidence that 

microsaccades can be used as an intriguingly and non-invasive tool to study cognitive 

functioning through eye movements. 
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The main purpose of the present study was to contrast the two hypotheses of female body 

attractiveness. The first is the “preference-for-average” hypothesis: the most attractive female 

body is the one that represents the average body proportions for a given population [1]. The 

second is the “preference-for-supernormal” hypothesis: according to the so-called “peak shift 

effect”, the most attractive female body is more feminine than the average [2]. We 

investigated the preference for three female body parts: waist to hip ratio (WHR), buttocks 

and breasts. There were 456 participants of both genders. Using a program for computer 

animation (DAZ 3D) three sets of stimuli were generated (WHR, buttocks and breasts). Each 

set included six stimuli ranked from the lowest to the highest femininity level. Participants 

were asked to choose the stimulus within each set which they found most attractive (task 1) 

and average (task 2). One group of participants judged the body parts that were presented in 

the global condition (whole body), while the other group judged the stimuli in the local 

condition (isolated body parts only).  

A three-way analysis of variance for three body parts was performed (factors: task, context 

and gender). WHR: The main effect of task was obtained, F1,452 = 189.50, p=.01, indicating 

that the attractive WHR is smaller (more feminine) than the average one. The main effect of 

context was significant, F1,452 =165.43, p=.001, indicating that WHR is smaller (more 

feminine) in the global than in the local context.. Buttocks: The main effect of task was 

significant, F1,452 = 99.18, p=.001, indicating that attractive buttocks are larger than the 

average ones. Breasts: The main effect of task was significant, F1,452 = 247.89, p=.001, 

indicating that most attractive breasts are larger than the average ones. The main effect of 

gender was significant, F1,452 = 16.39, p=.001, indicating that males chose significantly larger 

breasts than females. The main effect of context was significant, F1,452 = 53.89, p=.001, 

indicating that the chosen breast size was larger in the global than in the local context. 

Finally, the interaction gender × task was significant, F1,452 = 25.00, p=.001. Post hoc tests 

(Scheffé) have shown that, compared to females, males chose larger breasts as most attractive 

in both contexts. 

In short, these findings support the preference-for-supernormal hypothesis: the most 

attractive WHR, buttocks and breasts are more feminine than average ones, for both genders 

and in both presentation conditions.  

Acknowledgment: This research was supported by Ministry of Education and Science, Grant No. 179033. 

1. Singh D. (1993). Adaptive significance of female physical attractiveness: Role of

waist-to-hip ratio. Journal of Personality and Social Psychology, 65:293-307.

2. Ramachandran V C, Hirstein W. (1999). The science of art: A neurological theory of

aesthetic experience. Journal of Consciousness Studies, 6:15-51.



TSPC2016 November, 4th – T05 

Look and Imagine Yourself Giving that Same Touch: The Role of Intergroup Vicarious 

Physical Contact in Racial Prejudice Revision 

Soraya E. Shamloo*¹, Andrea Carnaghi*¹, Valentina Piccoli¹, Michele Grassi¹, Mauro 

Bianchi² 

¹Psychology Unit “Gaetano Kanizsa”, Department of Life Sciences, University of Trieste; ²COPELABS, 

University Lusófona 

*both authors equally contributed to the current research

Keywords: physical contact; touch; self-involvement; indirect contact; prejudice 

Prejudice reduction has been a core issue in social psychology for many decades. Indeed, 

research aimed at understanding and defining the ingredients which ameliorate intergroup 

relations and weaken social exclusion are still under investigation. According to the contact 

hypothesis [1] positive encounters with out-group members increase in-group favorable 

attitudes towards those members which further generalize to the out-group as a whole [2]. 

Unfortunately, direct contact is not always straightforward as different groups tend to ignore 

each other [3]. Indirect contact strategies (e.g., imagined contact, vicarious contact) have 

been suggested, to overcome this limitation and ultimately promote positive attitudes towards 

the out-group [4,5]. Given the major lack of intergroup direct contact, and the encouraging 

results obtained from indirect forms of contact, investment in new forms of indirect contact is 

strongly needed. 

The present research was guided by recent findings proving that intergroup physical contact, 

rather than intergroup contact, triggers favorable attitudes towards the out-group [66]. In 

addition, we focused on the role self-involvement in reducing out-group prejudice, as 

research has shown that being personally involved in a positive vicarious interaction by 

identifying with an in-group character positively interacting with an out-group character, 

ameliorates outgroup attitudes in general [7]. 

The aim of the current research was to test the effectiveness of a novel form of indirect 

contact, which specifically focuses on intergroup vicarious physical contact, in ameliorating 

attitudes towards immigrants. In study 1, participants were either requested to rate the quality 

of an image depicting a White hand touching a Black hand (i.e., IVPC-low self-involvement), 

identify with a White hand touching another White hand (i.e; vicarious physical contact; 

VPC-high self-involvement) or identify with a White hand touching a Black hand (i.e; IVPC-

high self-involvement). Study 1 demonstrated that participants who identified with an in-

group member touching an out-group rather than an in-group member displayed less implicit 

out-group prejudice. In addition, experimentally enhancing (vs. reducing) participants’ self-

involvement in the IVPC, moderated the beneficial effect of IVPC on out-group prejudice. In 

Study 2 we compared the IVPC to an intergroup vicarious nonphysical contact condition (i.e; 

the same two hands were shown but they were not touching each other), and found that the 

IVPC triggered lower levels of out-group prejudice, and changed acculturation attitudes 

accordingly, by enhancing the self-out-group overlap.  



TSPC2016  November, 4th – T05 

1. Allport, G. W. (1954). The nature of prejudice. Reading, MA: Addison-Wesley. 

doi:10.2307/2573151 

2. Pettigrew, T. F., Tropp, L. R., Wagner, U., & Christ, O. (2011). Recent advances in 

intergroup contact theory. International Journal of Intercultural Relations,35(3), 271-

280. doi:10.1016/j.ijintrel.2011.03.001 

3. Dixon, J., Durrheim, K., & Tredoux, C. (2005). Beyond the optimal contact strategy: 

a reality check for the contact hypothesis. American Psychologist,60(7), 697-708. 

doi:10.1037/0003-066X.60.7.697 

4. Mazziotta, A., Mummendey, A., & Wright, S. C. (2011). Vicarious intergroup contact 

effects: Applying social-cognitive theory to intergroup contact research. Group 

Processes & Intergroup Relations, 14(2), 255-274. doi:10.1177/1368430210390533 

5. Miles, E., & Crisp, R. J. (2014). A meta-analytic test of the imagined contact 

hypothesis. Group Processes & Intergroup Relations, 17(1), 3-26. 

doi:10.1177/1368430213510573 

6. Seger, C. R., Smith, E. R., Percy, E. J., & Conrey, F. R. (2014). Reach Out and 

Reduce Prejudice: The Impact of Interpersonal Touch on Intergroup Liking. Basic 

and Applied Social Psychology, 36(1), 51-58. doi:10.1080/01973533.2013.856786 

7. Ortiz, M., & Harwood, J. (2007). A social cognitive theory approach to the effects of 

mediated intergroup contact on intergroup attitudes. Journal of Broadcasting & 

Electronic Media, 51(4), 615-631. doi:10.1080/08838150701626487 

http://dx.doi.org/10.1016/j.ijintrel.2011.03.001
http://dx.doi.org/10.1080/01973533.2013.856786
http://dx.doi.org/10.1080/08838150701626487


TSPC2016 November, 4th – T06 

Object stability estimation – Effects of aspect ratio and body position 

Marija Stefanović, Oliver Tošković 

Laboratory for experimental psychology, Faculty of Philosophy, University of Belgrade, Serbia. 

Keywords: stability perception, vestibular information, intuitive physics, aspect ratio, critical angle 

The stability of an object can be defined as the degree of resistance to position change or the 

capacity of an object to return to its original position after having been displaced. In addition 

to visual, people also use non-visual information – for example vestibular information in 

assessing the stability of an object [1,2]. 

The aim of this research was to examine whether non-visual (vestibular) information have 

different contribution to estimation of object stability depending on object’s proportions. 

15 students participated in the study. Images of objects, more specifically conical frustrums – 

cones with a top sliced off, tilted close to a table edge, were used as stimuli. Estimations of 

object stability were made in three different body orientations – when sitting upright, or lying 

left and right side down. Stimuli had different: 1) aspect ratio (base diameter: height - 1:1, 

1:1.5, 1:2, 1:2.5); 2) tilt direction (left or right); 3) degree of tilt (5°, 10°, 15° more or less 

than a critical angle - a state in which the object is equally likely to fall over or to return to its 

upright position, for a certain object). Participants’ task was to judge whether the object 

would fall down from the surface, or not. Participant could make 2 types of errors: 1) critical 

angle overestimation; 2) critical angle underestimation. 

Results have shown that aspect ratio and body position have statistically significant effect on 

object stability estimation accuracy. In upright position, participants generally made less 

errors in estimating object stability than in other two body positions (lying left and right side 

down). In all body positions (two tilted and upright) critical angle underestimation was 

registered for objects with 1:1 aspect ratio. In two tilted body positions participants mostly 

made equal number of mistakes of both types for objects with 1:1.5, 1:2, 1:2.5 aspect ratio 

and in upright position participant more frequently overestimated critical angle of objects 

with 1:2.5 aspect ratio. 
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Several studies investigated whether musicians (i.e., people who underwent a long music 

training) have better performances than nonmusicians (i.e., people who received little to none 

music training) in different memory tasks. Although, results revealed an advantage of 

musicians over nonmusicians in various memory tasks [1,2], some studies did not observe 

this advantage [3]. For this reason, we ran a meta-analysis, with the aim of understanding 

whether there is any positive effect of the music training on memory, and whether this 

(possible) positive effect might be explained by type of task.  

We collected 22 studies that included 72 different tasks. Tasks were divided in three 

categories, depending on the system of memory tapped: long-term memory, short-term 

memory, and working memory. Three meta-analyses were conducted separately for each 

memory system. We also tested the effect of possible moderators (i.e., variables that can 

explain the different results obtained by the different studies) that we defined as the type of 

stimuli (i.e., verbal, visuospatial, and tonal). 

The meta-analyses revealed a medium effect-size in short-term memory, g = .66, 95%-CI [.51 

- .80], p < .001, and in working memory, g = .47, 95%-CI [.21 - .73], p < .001., meaning that

the music training has a positive effect on these two memory systems.  The moderator

analysis for short-term memory and working memory was significant, suggesting that the

type of stimuli presented influences the dimension of the effect. In long term memory, the

effect-size was small, g = .29, 95%-CI [.05 - .52], p = .020, with no effect of moderators.

Overall, results show that musicians have better memory performances than nonmusicians, 

and that these performances vary depending on the type of stimuli presented (verbal, 

visuospatial or tonal), in particular in short term and working memory tasks. In long term 

memory tasks, there are still weak evidences of a positive effect of the music training. 
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2. Talamini, F., Carretti, B., & Grassi, M. (in press). The working memory of musicians

and nonmusicians. Music Perception: An Interdisciplinary Journal

3. Boebinger, D., Evans, S., Rosen, S., Lima, C. F., Manly, T., & Scott, S. K. (2015).

Musicians and non-musicians are equally adept at perceiving masked speech. The

Journal of the Acoustical Society of America, 137(1), 378-387. doi:
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When observers approach an object in 3D space its retinal image increases, whereas when 

they retreat it decreases. If observers take into account the distance of the object while 

evaluating the size of its retinal image, its perceived size is likely to stay constant. However, 

there are a few scattered reports in the literature of cases in which the perceived size of an 

object decreases with approach and increases with retreat. Such paradoxical effects are in the 

opposite direction from the retinal image change, they violate size constancy, and are 

contrary to all previous experience. Here I report and analyze such a case, in which the object 

in question was a temple, observed along a long avenue leading to it. Viewed from the 

avenue the temple was visually flanked by two buildings which appeared to be next to it, but 

were in fact much closer to the observer than the temple. Photographs of the scene from 

different distances, an animated gif movie of the approach/retreat based on Google 

Streetview screenshots from the avenue, as well as geometrical analyses, revealed that from 

shorter distances the visual angle of the temple was smaller than the buildings, whereas from 

longer distances it was bigger. This was because with increasing / decreasing distance, the 

visual angles of the two buildings decreased / increased faster, so that relative to the visual 

angles of the buildings, the visual angle of the temple did in fact increase/decrease. This 

optical effect could be registered by cortical visual motion detectors sensitive to differential 

rates of optical flow, providing the neural basis of the paradoxical size percept. In terms of a 

more global analysis, the temple can be regarded as a figure and the two buildings visually 

adjacent to it can be regarded to form a spatial framework, with respect to which its size is 

evaluated. Based on differential optical flow, the visual system could in principle have 

correctly deduced that the figure is at different depth than the framework, and preserved size 

constancy. Instead, perhaps because of poor visual indications of the depth difference 

between the temple and the buildings, the figure was perceived to be next to the framework 

but to change size, thus violating size constancy. It can be hypothesized that similar 

paradoxical impressions of size will appear whenever there is a mismatch of actual and 

perceived depth between figures and their frameworks. 

Acknowledgement: This research was supported in part by the Serbian Ministry of Science and Education, grant 

ON179033.  
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The remarkable cognitive abilities of birds, especially crows and parrots, have recently 

attracted growing scientific interest. Mounting data demonstrate that these birds surpass 

many mammals; for instance, they are capable of tool use, episodic-like memory, complex 

social cognition and executive control. This high level of cognitive performance of the avian 

brain is achieved in the absence of cortical organization. I will argue that the comparative 

study of the avian brain offers a unique opportunity. Here we can test in how far our models 

of cortical function offer insight into general biological principles, or if birds have evolved 

different solutions. 

A core component of cognition is working memory, the ability to flexibly memorize and 

manipulate information over short periods of time. Working memory shows a tight limit 

regarding how much information can be handled simultaneously. This ‘capacity’ of working 

memory is often seen as a unit for general cognitive capacity and is a close correlate of 

individual fluid intelligence in humans. I will present a study on the capacity of working 

memory in carrion crows. Two crows were trained on a working memory paradigm that 

allowed to model capacity as a function of load on working memory. The paradigm was 

adapted for crows from an experiment in monkeys and allows for direct comparison between 

the species – at both the behavioral and the neural level. Both species show a largely 

independent capacity between the two visual hemifields, such that the most prominent factor 

in performance is the number of items memorized in one visual hemifield. Furthermore, 

crows show a capacity that is largely comparable to that of monkeys. This result implies that 

the reported cognitive abilities of birds may not reflect domain specific adaptations but that 

birds, like mammals evolved a high capacity system for general cognition. 

Acknowledgment: This research was supported by a Volkswagen Foundation Freigeist Fellowship. 
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Mounting evidence shows functional lateralization in invertebrates [1], with population-level 

asymmetries observed also in so-called solitary species [2]. Such results challenge a 

theoretical model postulating that group-level lateralization is more likely to evolve in social 

species [3].  

To test this hypothesis further, we investigated whether Procambarus clarkii, a decapod 

crustacean considered a non-social species with remarkable burrowing capabilities [4], 

displays behavioural asymmetries while performing a fine motor manipulation task. Crayfish 

were placed in a rectangular environment, with a removable wall covering one side of the 

apparatus. Once this wall was removed, animals were free to reach a pellet of food placed 

beyond a transparent barrier, and only accessible through a small hole, thus requiring the 

crayfish to use a specific pereopod in order to reach the food. To evaluate lateralization, the 

pereopod used to grasp the food (left or right) was recorded, along with the time the animals 

needed to accomplish the task. 

We observed that crayfish were not strongly lateralized at the individual-level (only 35 out of 

122 animals displayed an individual level bias), and the time necessary to solve the task was 

not different between lateralized and non-lateralized animals (p=0.626). This result shows 

that no advantage is apparent for lateralized individuals [5, 6] and it could then be concluded 

that crayfish are equally skilled with both the left and the right pereopods. By contrast, the 

analysis on the whole population revealed that there is overall a slight but systematic 

preference for the use of the right pereopods to graps and pull the food pellet (p=0.01).  

These results indicate that a further invertebrate species can display a certain degree of 

functional asymmetries within the population, although in absence of significant individual-

level lateralization. Furthermore, the systematic preference for right manipulation observed in 

P. clarkii is similar to that of other vertebrate social species performing the same task [7] and

other non-social tasks [8]. Therefore, our findings provide support to the fact that preferential

limb use has a widespread occurrence and a long evolutionary history.

Aknowledgements: Thanks to Erica Bocchetta for help in testing the animals. The research is partially supported 

by a UniTs-FRA2015 grant to CC. 
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Developmental dyslexia (DD) is a neurodevelopmental disorder defined as a persistent failure 

to acquire efficient reading skills despite normal intelligence, sensory capabilities, and 

adequate education. DD is a heritable multifactorial disorder where genetics and environment 

factors affect the neurobiological, neuropsychological, and behavioral level of a person. 

We aimed to characterize, from a genetic point of view, a cohort of Italian children with 

isolated DD or DD coupled with dysorthographia and/or dysgraphia and/or dyscalculia. We 

created a panel of the most common and best characterized genes involved in DD: CMIP, 

CNTNAP2, CYP19A1, DCDC2, DIP2A, DRD2, DYX1C1, FMR1, GCFC2, KIAA0319, 

KIAA0319L, MRPL19, ROBO1 and S100B. These genes were sequenced by a Next 

Generation Sequencing (NGS) platform of Life Technologies company (Ion Torrent Personal 

Genome Machine). Using a custom bioinformatics pipeline we prioritized the identified 

variants to validate by Sanger sequencing. 

So far, 63 families with at list one child affected by DD were involved in the study. We 

collected saliva samples from 36 children with DD and 46 children with DD accompanied by 

Specific Learning Disorders (SLDs) (plus 10 adults). A total of 92 samples were collected 

(63 children; 19 brothers and sisters; 6 parents; and 4 other relatives). In our series 

females/males ratio is 1:1.6 (31:51). A total of 71 DNA samples (2 children certificated 

without DD; 64 affected children and 5 affected brothers and sisters) were sequenced by 

NGS. 

Overall, we identified 5286 variants in 4 genes. A custom bioinformatics pipeline coupled by 

a HotSpot panel composed by all known SNPs (dbSNP v144) in the target regions was 

applied.  Prioritizing the 5286 identified variants by the pathogenicity and the literature, we 

selected 145 of them. These variants are present in 58 children and distributed in 11 

genes/regions: CMIP, CNTNAP2, DCDC2, DIP2A, DRD2, DYX1C1, DYX1C1-CCPG1, 

GCFC2, KIAA0319, KIAA0319L, ROBO1. 

Interestingly, we confirmed 4 strongly DD-associated polymorphisms identified in 50 

children: 1) rs57809907 in DYX1C1 gene (a stopgain variant in 15 children); 2) rs17819126 

in DYX1C1 gene (a nonsynonymous variant in 5 children); 3) rs3743205 in DYX1C1-CCPG1 

5’ UTR overlapping region (a ncRNA exonic variant in 9 children); and 4) rs4504469 in 

KIAA0319 gene (a nonsynonymous variant in 42 children). 

Moreover, we identified 7 novel variants (MAF ≤0.0016), with 2 stopgain, 2 splicing and 3 

frameshift variants, in 33 children and 7 novel nonsynonymous variants (MAF ≤0.0021) in 7 
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children to validate with Sanger sequencing. Finally, 2 of the nonsynonymous variants were 

also candidate as potential causative variants for alternative splicing. 

Summarizing, we performed a first mutation screening in 71 Italian children using a custom 

DD-related gene panel. The unknown variants identified, but not yet confirmed, could be or 

not to be related with DD or DD with other SLDs. A largest cohort must be screened and 

finally an accurate genotype-phenotype association must be done. 

Acknowledgment: This research was supported by the Institute for Maternal and Child Health IRCCS “Burlo 

Garofolo” and the University of Trieste. 
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Music is an ancient and pervasive human artistic product. With the aim of understanding 

whether some musical features present common biological roots, the issue of consonance 

over dissonance preference has been particularly debated [1-2]. Recently, a study 

investigating Amazonian populations showed that the less the exposure to Western music, the 

more the consonant and dissonant chords are rated as equally pleasant [3]. In this sense, our 

aesthetic response to consonance is the consequence of massive experience to cultural-

specific musical rules. However, different BOLD responses in 3-day olds new-borns to 

consonant and dissonant music seem to indicate a predisposed differential sensitivity of the 

auditory cortex for the two kinds of sounds [4]. Alongside with this finding, comparative 

studies have shown that a baby chimp [5] and newly hatched domestic chicks [6], before any 

exposure to music, prefer the consonant versions with respect to the dissonant versions of the 

same melodies. 

We further investigated chicks’ spontaneous response to consonant and dissonant sounds by 

adopting a different paradigm and by preparing an ad hoc stimulation. Broody hens keep 

clucking while walking around to stimulate chicks’ following behaviour; we simulated this 

situation in the laboratory by placing each chick in a running-wheel and an imprinting object 

50cm apart. We then manipulated an adult hen’s vocalization to have a consonant and a 

dissonant clucking (two clucks were overlapped to the original cluck: one at perfect fifth and 

one at an octave above for the consonant and one at major second and one triton for the 

dissonant) presented within the hen’s rhythmical specie-specific pattern. 

We tested 20 chicks immediately after hatching when they were exposed to any other sound 

but that of the incubator and scored their running activity in response to both the consonant 

and dissonant clucking presented in randomized order between animals. The results show that 

chicks ran significantly more while listening to consonant as compared to dissonant clucking 

(p=0.03). The results therefore show, with a novel paradigm, that chicks prefer consonance.  

With this finding we add evidence to the idea that harmonics appreciation could be a valuable 

evolutionary mechanism to detect other living organisms [7-8].  

Acknowledgment: This work was partially supported by a UniTs-FRA2015 grant to CC. We thank Giorgio 

Vallortigara for providing us with the eggs and the Stabulario di Ateneo for chicks’ maintenance. 
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he Spatial-Numerical Association of Response Codes (SNARC) effect is considered evidence 

of the association between number magnitude and space, and consists of faster left key-press 

responses to small numbers and faster right key-press responses to large numbers [1]. Recent 

studies found that this association extends to non-numerical magnitudes, such as to 

luminance [2] and to the physical size of pictorial surfaces[3]. Sarcetta, Prpic, Murgia, 

Galmonte & Agostini (2015) [4] investigated whether this effect extends to phenomenal size 

of two-dimensional figures. Authors found a SNARC-like effect associated to the physical 

size of the inducers used in the Delboeuf size-contrast configuration (i.e., closed rings) and 

the Kaniza’s triangle (i.e., pacmans). No SNARC-like effect was instead observed for the 

phenomenal size of the two-dimensional figures (i.e., filled circle and illusory triangle). The 

present study further extends this line of research aiming at investigating if a SNARC-like 

effect occurs for the phenomenal size of one-dimensional (rather than two dimensional) 

figures. The Muller-Lyer and the Ponzo illusions were considered. For the “Muller-Lyer” 

experiment, participants were required to compare two equally long, but perceptually 

different lines presented simultaneously to the left and right side of the screen. In the first 

session participants had to press the left key when the (apparently) longer line appeared on 

the left side of the screen and the right key when it appeared on the right. In the second 

session participants had to detect the line that appeared shorter rather than longer. For the 

“Ponzo” experiment, participants were required to compare two equally long lines 

simultaneously presented to the left and right side of the screen, that were displayed within 

the Ponzo’s inducers. The procedure and the response assignments were the same as in the 

Muller-Lyer experiment. Results suggest that the phenomenal size experienced in both 

geometrical size illusions did not elicit a SNARC-like effect. Similarly, no evidence was 

found that the physical dimensions of the inducers elicit a SNARC-like effect in neither the 

Muller-Lyer nor the Ponzo configuration. This result, taken together with the result of 

Sarcetta et al. (2015), suggests that a SNARC-like effect can be elicited only by the physical 

size of pictorial surfaces and not by the phenomenal size of neither two-dimensional nor one-

dimensional figures. 
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Specific fonts for people with dyslexia have been designed under the assumption that text 

readability benefits from decreased letter confusability. Such an assumption as well as 

authoritative recommendations about font usability (www.bdadyslexia.org.uk/) need stronger 

support from carefully controlled empirical research [1]. In this study – done in collaboration 

with ChiaLab, ISIA Urbino, Zanichelli Publishing House and IRCCS Burlo Garofolo– we 

asked children diagnosed with developmental dyslexia (DD children= 15; age range 11-14 

years) [T1] to rank 7 different-font texts (Times + 6 new fonts) based on first-sight perceived 

readability; [T2-3] to read or discriminate material printed in the individual best/worst fonts 

(B vs W). New fonts included candidate dyslexia-friendly features (e.g., longer 

ascenders/descenders, sans serif, stroke width variance). T2 included a comparison of 

standard (S) vs. increased (I; +11%) spacing. We compared responses and performance of 

DD children with those of DD young adults (N=14; age range 18-25 years). The most 

interesting results regard T1 and T2. 

[T1 - ranking] DD children and young adults produced weakly (but positively) correlated 

rankings of perceived readability of the 7 fonts. However, the dyslexia-friendly font was a 

clear outlier. After its removal, the correlation between the rankings of the two age groups 

became strong. The dyslexia-friendly font was positively evaluated by children with DD, 

while it was the absolute worst in young adults with DD. 

[T2 - reading] Participants read aloud 4 short texts printed in the individual best/worst fonts, 

with standard vs. increased spacing. We analyzed both p(correct) and syll/s data, as well as a 

general efficiency score [E = p(correct) × syll/s] in the Font (B, W) x Spacing (S, I) design. 

The main effect of Spacing did not reach the level of statistical significance, but its direction 

was opposite to the expectation of better performance with the increased spacing text. 

Overall, children with DD read equivalent short texts better when letter spacing was standard 

rather than increased. 

In general, in neither T2 (reading aloud) nor T3 (lexical decision and letter string matching) 

tasks performance of children with DD was improved by the preferred font. 

1. Rello, Luz & Ricardo Baeza-Yates. 2013. Good Fonts for Dyslexia. ASSETS 2013:

The 15th International ACM SIGACCESS Conference of Computers and

Accessibility, Bellevue, Washington USA, 22-24 October.
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Intimate partner violence (IPV) is a widespread problem with serious health consequences [1-

2]. Looking for help and support has a central role in the process of putting an end to partner 

violence and an important turning-point in the process of deciding to seek help is having 

children and becoming aware of the effects of the violence on them [3]. Although there are 

many studies on the help-seeking behaviour of female victims of violence, a number of 

aspects are still unclear. This study aims to investigate which sources of help women 

contacted before arriving at an Anti-violence Centre (AVC), and to analyse the links between 

using these sources and women’s characteristics and history of violence. Particular attention 

has been paid to situations in which children are involved in violence. A cross-sectional study 

was conducted among women arriving at five Italian AVCs. One hundred and fifty-one 

women filled in a self-administered questionnaire. In order to assess their previous attempts 

of seeking help, women were asked to indicate which people or services they had contacted 

before coming to the AVC. Possible categories were: relatives, friends/colleagues, 

associations, hospital emergency services, general practitioner, psychologists/psychiatrists, 

social workers, lawyers and law enforcement agents. Another question investigated whether 

the women had already contacted an AVC in previous years. For investigating the history of 

violence, several violence indicators were used. Perpetrator of violence: The perpetrator was 

categorized as partner (including: spouse or cohabitant); partner not cohabitant; ex-partner. 

Context of IPV (beginning and frequency of violence; violence suffered during pregnancy). 

Nature of IPV during the last 12 months (psychological; physical; sexual; stalking) [4]. 

Abuse of children (children have suffered violence; children have witnessed violence). 

The women report high levels of all typologies of IPV and children are deeply involved in 

violence. Only two women report no contact with sources of help before arriving at the AVC, 

and 33.1% of the sample contacted four or more sources. Health care practitioners are rarely 

contacted. When children are involved in violence more sources are activated and the 

hospital emergency services are contacted in 22% of cases. This study provides evidence for 

the active behaviour of victims of violence and stress the importance of improve the ability in 

recognizing violence and supporting the victims among health care practitioners.  

Acknowledgment: The authors thank the women who answered the questionnaire and agreed to share their 
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TSPC2016  November, 4th – P06 

1. Campbell JC. Violence against women and health 

consequences. Lancet 2002;359:1331-6. 

2. Garcia-Moreno C, Jensen HA, Ellsberg M, et al. Prevalence of intimate partner 

violence: findings from the WHO multi-country study on women's health and 

domestic violence. Lancet 2006;368:1260-9. 

3. World Health Organization, & Krug, E. G. (2002). World report on violence and 

health. 2002. 

4. FRA - European Union agency for Fundamental Rights (2014). Violence against 

women: an EU-wide survey. Main Results. Publication Office of European Union. 



TSPC2016 November, 4th – P07 

The color of multi-lit objects 

Erica Bencich1, Nadia Gamboz2, Lisa Di Blas1, Maria Antonella Brandimonte2 

1Department of Life Sciences, University of Trieste, Italy. 2Laboratory of Experimental Psychology, Suor 

Orsola Benincasa University, Naples, Italy 

Keywords: Mind-wandering, Distraction, Driving, Questionnaire, Daily activity 

Mind wandering (MW) represents a shift of attention away from the task at hand toward 

inner thoughts. Several lines of research showed that MW has a costly influence on many 

cognitive processes such as attention, reading comprehension and memory; it also affects 

simulated driving performance by increasing speed and slowing reaction times to sudden 

events, and by narrowing visual attention. Moreover, an epidemiological study revealed that 

MW states increase the risk of car crash. The aim of the present study was to better explore 

the core features of MW during everyday driving. For instance, we intended to assess 

whether demographical variables and specific external/environmental and internal/emotional 

states affect the frequency of occurrence of MW, and whether MW relates to other forms of 

distractions. To this purpose, a new questionnaire was developed and was administered to 

161 (76 male, 85 female) Italian drivers (age: M = 33.48 years, SD = 13.02, range 19 - 76). 

Three components were extracted from a principal component analysis, indicating three 

major sources of distraction, namely, MW states, use of technology, and environmental 

distractions; these components were partially independent. As MW states was highly 

correlated with MW frequency, a MW Scale was developed (Cronbach’s alpha = .913). 

Females and younger drivers were found to report higher score on this scale. This pattern of 

results suggests that frequency of MW does not rely on contextual or emotional conditions; it 

might be rather considered as a general tendency to let the mind wander, more frequent in 

females and in younger drivers. 
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Habituation consists of a decreased response to repeated stimulation and not involving 

fatigue or sensory adaptation [1], and is common to many living entities, from single cells to 

the most complex organisms [2-3]. It has a considerable evolutionary value, since it allows an 

organism to disregard irrelevant repetitive stimuli.  

Here, we tested whether two different stimuli, with possible different social values, may have 

a different impact on habituation in individuals of crayfish Procambarus clarkii, a highly 

aggressive crustacean often fighting with conspecifics for the control of shelter and resources 

[4].  

The stimuli consisted in a red upright Y-shaped figure, resembling a crayfish displaying its 

aggressive posture (high intensity stimulus condition), and a red downright Y-shaped figure, 

identical to the other but rotated of 180° and resembling the animals’ relaxed posture (low 

intensity stimulus condition). A habituation paradigm was used, in which two groups of 24 

animals were presented with nine consecutive looming stimulations, thus creating the illusion 

of an approaching stimulus. Furthermore, a tenth looming presentation of a completely 

different stimulus (a circular blue moebius) was used to test for a spontaneous recovery of the 

response. As dependent measure, we recorded the duration of the alert reaction to the 

approaching shape (measured in video frames, recorded at 29 fps). 

Crayfish showed habituation in both conditions (p=0.002). The animals tested in the low 

intensity condition abruptly habituated to the repeating stimulus, and then showed a strong 

response recovery to the new stimulus (p=0.001). By contrast, crayfish in the high intensity 

condition maintained a consistently higher alertness during the administration of the 

repeating upright Y-shaped figure (M=11.61 ± 1.10) as compared to those in the low 

intensity condition (M=8.72 ± 1.21). Moreover, crayfish in the high intensity condition 

showed no spontaneous recovery to the approaching stimulus when it was changed in shape 

and colour (p=0.120). 

Our data confirm previous findings on looming in crayfish [5-6] and indicate that they 

responded as if they faced real opponents [7]. Indeed, the more sustained pattern of response 

evoked by the upright stimulus seems to be due to a different social valence between the two 

schematic stimuli, with one stimulus being perceived as more threatening than the other. Our 

results show that P. clarkii is sensitive to the abstract visual representation of conspecifics.  
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As robots are made to appear more human, their likeability trends upward [1]. However, this 

trend is broken when they became almost-but-not-fully humanlike. Such robots are perceived 

as creepy or scary, similar to zombies or prosthetic limbs. This sudden dip in likability is 

labeled Uncanny Valley (UV). The non-linear relationship between the human-likeness of an 

object and the observers’ sense of affinity was first described in the context of human-robot 

interaction but it is also important for neuroimaging, developmental psychology, animal 

studies, etc [2]. Currently, there is a disagreement about likeability as a measure for UV [3]. 

Therefore, in this study we will introduce social distance as a new measure. Our second aim 

was to investigate the scope of the phenomenon itself so we tested whether people with 

prosopagnosia and social anxiety also experience UV. We were hoping to distinguish 

between perceptual and sociological nature of the effect. 

The same four groups of Psychology students (18 - 24 years) took part in two experiments. 

Participants in the first group (6, out of which 4 males) had prosopagnosia. The second group 

(13 participants, 4 males) had low score on social anxiety and the third group (13, 2 males) 

had high score [4]. The last, control group (18 participants, 5 males) had normal face 

recognition and a medium score on social anxiety. 

In both experiments, the stimuli were 4 families of faces (2 male/2 female). Each family 

consisted of a couple of human and robot faces morphed on 8 levels. In the first experiment 

we measured standard likeability on a 7-point scale. Interaction of morphing and participant’s 

group was significant (F(27,81)=6.087, p<.000). Main effects, morphing (F(9,351)=21.687, 

p<.000) and difference between the four groups (F(3,39)=6.610, p<.001) were also significant. 

Participants with high level of social anxiety express the lowest likeability. Also, the most 

significant difference was among them and the control group (p<.000). Finally, we observed 

UV for each participant’s group except the one with high level of social anxiety.  

In the second experiment we introduced social distance on 7 point (Bogardus inspired) scale 

and repeated the procedure from the first experiment. Again, both interaction (F(27,81)=5.047, 

p<.000) and the main effects were significant (morphing: F(9,387)=14.868, p<.000; groups: 

F(3,43)=12.392 p<.000). The highest social distance was measured for the participants with 

high social anxiety. UV was demonstrated for controls and the group with low social anxiety, 

but not for people with prosopagnosia and high social anxiety. 

Our results extend the insights on UV by adding another measure and specifying population 

susceptible to this effect.  
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Dyslexia (RD) and dyscalculia (MD) are learning disabilities that often co-occur. In Italy the 

comorbidity of dyslexia and dyscalculia (MD/RD) is between 45% [1] and 70% [2]. Despite 

this high comorbidity only few researches investigated its etiology bringing contrasting 

results. So far three main hypotheses can be found in the literature. Due to the overlap in 

brain networks (Angular Gyrus) of reading and mathematics abilities, a deficit in 

phonological processing has been hypothesized at the basis of this comorbidity [3]. Another 

hypothesis claims that a domain general process could have a role in the comorbidity 

between RD and MD. Several studies found working memory impairment in individuals with 

MD/RD [4], whereas other studies found processing speed and executive function 

impairments [5]. Finally, a last hypothesis states that children with MD/RD have an additive 

profile of the domain specific impairments of the two single deficits, that is an impairment in 

phonological processing and in the approximate number system (ANS) [6]. 

The aim of our study was to explore these hypotheses testing dyslexic children with and 

without MD in a large battery of tests including number and phonological processing and 

executive functions. After a screening procedure that involved a large number of children 

attending the 4th grade of 17 primary schools of two North-East towns in Italy, we selected 9 

children (7 males) with RD-only, 8 children with MD/RD (2 males) and 10 children without 

learning disabilities, as control group. The three groups were matched for IQ level.  

An Analysis of variance (ANOVA) revealed that groups presented significant differences in 

phonological processing (F2,24 = 3.87, p = 0.035), number processing (F2,24 = 12.75, p < 

0.001) and inhibition (F2,24 = 5.72, p = 0.010) evaluated in a stroop task. Post-hoc analysis 

revealed that phonological processing (Spoonerism test) was impaired only in the RD group 

compared to Control group (p = 0.035) while the MD/RD group had a significantly worse 

performance on the symbolic number comparison test compared to Control group (p = 0.007) 

and RD group (p = 0.010), on number reading with respect to both Control group (p < 0.001) 

and RD group (p= 0.003) and on inhibition test compared to Control group (p= 0.007).  

Our results support the hypothesis that comorbidity presents important differences with 

respect to pure dyslexia: at phonological level the group with RD presented more impairment 

than the group with MD/RD not supporting the phonological processing hypothesis in the 

etiology of the comorbidity. In addition, the group with MD/RD presented more impairment 

in inhibition, an executive function recognized as important in both reading and math, 

suggesting that this lack could be a key factor of the comorbidity of dyslexia and dyscalculia. 
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Need for eating food irregularly across the day or food craving depends on several variables 

[1]. When individual differences are examined, food craving is typically associated with 

negative mood, body image, body dissatisfaction, and self-esteem, in both clinical and non-

clinical samples [2]. Less is known however on how mood, body dissatisfaction, and food 

craving covariate daily, when within-person fluctuations are inspected.  

Aim of the present study was to explore how variation in food craving across the day is 

associated with fluctuations in positive mood, negative mood, and body dissatisfaction, in a 

non-clinical sample of adults. The participants (N = 24, 12 males, 6 of them on a diet, 12 

females, 5 of them on a diet) reported 3 times per day (11 am, 4 pm, 9 pm), for 7 days, on 

their present positive (7 adjectives)  and negative mood (13 adjectives, selected from “Profile 

of Mood States”- POMS,  and “Positive and Negative Affect Schedule”- PANAS), body 

dissatisfaction (9 items, selected from EDI-2 and EDAM, for both males and female), and 

food craving (7 items, selected from FCQ-T [3]). Data were analyzed via multi-level 

modeling; repeated measures were centered within-person, that is, they were centered on 

individual means.  

Results showed a covariation between food craving and body dissatisfaction, with higher 

levels of food craving being reported  when participants referred higher dissatisfaction  with 

their body shape (fixed effects: intercept = 1.87, p < 0.001; slope = 0.35, p < 0.001), and vice 

versa, with poorer control over food craving favoring momentary increases in body 

dissatisfaction (fixed effects: intercept = 2.28, p < 0.001; slope = 0.17, p < 0.001). 

Fluctuations in food craving were also negatively associated with positive mood, but in 

participants on a diet only, with a significant second-level interaction effect between Positive 

Mood and Being on a diet (p < 0.05). No association emerged when fluctuations in negative 

mood and food craving were inspected.  

The present study shows that food craving and body dissatisfaction covary also when 

momentary fluctuations are observed [2]. Contrary to results observed in between-people 

studies, the present within-person study suggests that food craving and negative mood are not 

associated [1]. Rather, control over food craving increases positive mood, and vice versa, 

thus suggesting that positive mood might effectively work as a protective factor over food 

craving in people on a diet. A larger sample is needed to confirm the present findings. 
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The attention deficit and hyperactivity disorder (ADHD) concerns attention and 

concentration difficulties and the ability to control the impulses. The sleep disturbance in 

ADHD children include difficulties in falling asleep, in awakening and in maintaining 

adequate alertness for daily activities. Sleep spindles that arose during NREM Stage 2, are 

oscillatory EEG activities of fusiform morphology in the range of 11-16 Hz and their 

duration is between 0.5-3 seconds. The sleep spindles have been associated with cognitive 

faculties and intelligence, with various disease states (e.g., schizophrenia, mental retardation, 

abnormal maturation) and post stroke recovery processes, but now they are also considered to 

be significantly involved in sleep-dependent memory consolidation [1]. The aim of this paper 

was to study the EEG connectivity pattern during sleep in ADHD children compared with a 

control group. In particular, we examined possible changes in brain connectivity before, 

during and after sleep spindles. The study group encompassed 8 ADHD and 11 control 

children (matched for age: mean age=8.9 years, SD = ± 1.34) deprived of sleep on the day of 

the acquisition to enhance the deep sleep during the recording. The EEG data were acquired 

using 19 electrodes at a sampling rate of 512 Hz. For each subject we analyzed three different 

epochs lasting 1 second centered on the spindle and on epochs before and after the spindle, 

named Pre-spindle and Post-spindle, respectively. The Generalized Partial Directed 

Coherence (gPDC), calculated by means of the SIFT MATLAB toolbox [2, 3], was used to 

extract the connectivity matrices of each epoch. Moreover, based on graph theory, the 

cortical network properties were investigated by assessing the degree and the clustering 

coefficient of nodes and the characteristic path length of the entire network. The preliminary 

results of this study showed slight differences between case and control groups in all the three 

considered epochs. However, deeper statistical analysis had to be performed to better 

understand their significance. 
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The existence of differences in lexical processing for regular and irregular verbs is broadly 

documented [1-3]. Two main theoretical positions have been taken on this issue: dual vs. 

single mechanism accounts. The former approach [4] invokes different mechanisms for 

regular (rule-based procedures) and irregular forms (recovery of whole forms stored in an 

associative network). The latter account postulates a single procedure for regular and 

irregular forms [5]. Patterns of brain activity supporting both the theories have been also 

described [6, 7]. An alternative view states that the lexical access needs processes of 

morphological analysis going beyond the regularity/irregularity dichotomy and ascribes the 

observed differences to the existence of inflectional classes,  groups of verbs exhibiting 

specific sets of inflectional realizations (paradigms). In a study on the acquisition of the past 

participle of Italian verbs it was demonstrated that school-age children use the thematic 

vowel of the infinitive form as a cue to the different conjugations to inflect verbs [8]. It has 

also been proposed that irregular inflection is not fully rule-free but it follows some kind of 

morphological principles [9].  

In this study, we addressed the question by investigating the neural substrate of lexical 

processing of Italian verbs from 1st, 2nd and 3rd conjugation. Twelve undergraduate students 

took part in an event-related fMRI study. They performed an on-line inflection task: regular 

and irregular verbs from the three conjugations were visually presented in the infinitive form 

(e.g., MANGIARE, to eat) and participants were asked to generate aloud as fast as possible 

the past-participle form (e.g., MANGIATO, eaten). Irregular verbs showed increased 

activation when compared to regular verbs in the Left Inferior Frontal Gyrus and in 

Broadmann Areas (BA) 45. The reverse pattern was observed in Putamen. Mostly irregular 

and unproductive inflectional classes showed significantly increased activation in the Left 

Inferior Frontal Gyrus. A significant interaction between regularity and inflectional class was 

also observed in BA 06. The results are challenging for models of morphological processing, 

since they suggest that inflectional processing of verbs is not simply influenced by the 

regularity or irregularity of each single verbal form but it is also affected by morphological 

properties of the inflectional class they belong to: namely, the specific consistency, 

robustness, productivity and regularity distributions. 
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Recent research has turned increasing attention to the cognitive underpinnings of early 

mathematical competence. The Approximate Number System (ANS) is a non-verbal 

primitive cognitive system that allows to represent and estimate numerical quantity in an 

imprecise and intuitive way [1]. It is present at birth, is amodal and it supports basic 

numerical computations like adding, subtracting and comparing quantities without using 

counting or numerical symbols [2]. ANS acuity is the degree of precision of the internal 

quantity representation and there are considerable individual differences in ANS precision 

[3]. Recent findings demonstrating a relationship between ANS acuity and mathematical 

ability have suggested that the ANS plays a foundational role on later-learned math skills [3]. 

However, not all studies have found links between the ANS and mathematical ability in 

children and the evidence for a relationship in adults is mixed [2]. It is still unclear if the 

relationship between the ANS and mathematical ability found in some studies could be 

mediated by other general cognitive abilities [1]. Indeed, recent research findings suggest that 

this relationship may be the result of inhibition skills, rather than the precision of 

nonsymbolic representations [4].  

The primary purpose of this 2-year longitudinal study was to investigate the relationship 

between the ANS and mathematical ability, analysing the data separately for congruent and 

incongruent dot comparison task trials. We measured ANS acuity, verbal intelligence and 

different aspects of numerical and mathematical competence in 110 children twice, in first 

and second grade (Time 1 and Time 2), a year apart. ANS acuity was assessed with a 

computerized non-simbolic numerical comparison task.  

At Time 1, correlational analyses indicated that ANS acuity was associated with 

mathematical ability. This association was significant for both congruent and incongruent 

trials of the dot comparison task. In particular, it was found that the subgroup of children with 

higher ANS performance showed better mathematical ability than the subgroup of children 

with lower ANS performance. Also at Time 2, correlational analyses suggested an 

association between ANS acuity and mathematical ability and this positive correlation was 

significant for both congruent and incongruent trials again. These results are in contrast with 

the hypothesis that the relationship between the ANS and mathematical ability may be an 

artefact of the inhibitory control demands of incongruent trials in the dot comparison task [4]. 

This study thereby suggests a tight link between the ANS and mathematical ability. 
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Habituation, a response decrement to an irrelevant stimulus across repeated presentations, is 

often described as the simplest form of non-associative learning, and it is often considered to 

be stimulus-specific [1]. However, associative models of habituation have been proposed, 

according to which a stimulus-context association is established in long-term memory when a 

stimulus is presented repeatedly [2]. If habituation is context-specific, the habituated response 

to the same stimulus should not transfer from one context to another [3-5]. 

We reared 51 chicks (Gallus gallus) in cages with an imprinting object as social companion 

for 2 days. On the next 2 days, all chicks underwent 2 daily sequences, 1 hour apart, of 5 

sudden burst of white noise (250 ms), one every 30-60 seconds. Chicks could be 

administered the stimulation in the following conditions: a) always within a running wheel; 

b) one day in the home-cage and the next in the wheel; c) in a cage-replica placed in the same

experimental room of the wheel and the next day in the wheel. Number and duration of stops

of running in the wheel were the measures of chicks’ freezing response.

When tested in the wheel, chicks stimulated in their home-cage froze significantly more than 

those stimulated always in the wheel, and those stimulated in the cage-replica before being 

moved in the wheel. Chicks stimulated in the same environment (the experimental room) but 

in different contexts (wheel vs. cage-replica), showed a comparable level of habituation 

overall. However, a higher proportion of stops revealed a modulation of context when chicks 

were moved from the cage-replica to the wheel as compared to those stimulated only in the 

wheel. 

We documented in newborn chickens the presence of a sophisticated mechanism of 

associative learning that cannot be accounted for by classic non-associative models of 

habituation. Our data show that habituation relies both on local contextual and broader 

environmental information, which are not necessarily based on visual cues, and that probably 

involve other sensory information.  
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The idea that people use space representations to think about time and number received 

support from several lines of research. However, how these representations develop in 

children and then shape space-time and space-number mappings is still a debated issue. In the 

present study, 40 children (20 preschoolers and 20 elementary-school children) performed 4 

main tasks, which required the use of more abstract or more concrete space-time and space-

number associations. In the concrete conditions, children were required to order pictures of 

everyday-life events occurring in a specific temporal order (Temporal sequences) and of 

quantities varying in numerosity (Numerical sequences). In the abstract conditions, they were 

asked to perform the typical time-to-position and number-to-position tasks by mapping time-

related words and numbers onto a Mental Time Line or a Mental Number Line, respectively. 

Results showed that children performed reliably better in the Concrete Time conditions than 

the Abstract Time conditions, independently of age, whereas preschoolers, but not 

elementary-school children, performed worse in the Number-to-position task (abstract) as 

compared to the Numerical sequence (concrete) task. In addition, only older children mapped 

time-related words onto space in the Mental Time Line following the typical left-right 

orientation, preschoolers’ performance being somewhat mixed. In contrast, mapping numbers 

onto space in the Mental Number Line showed a clear left-right orientation, independently of 

age. Overall, these results indicate a cross-domain difference in the way younger and older 

children process time and number, with time-related tasks being more difficult than number-

related tasks only when space-time tasks require abstract representations. 
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Perceptual learning (PL) can occur for task-irrelevant, unattended and subthreshold stimuli 

presented at behaviorally relevant points in time (task-irrelevant PL) [1,2]. Recently a fast 

form of task-irrelevant PL (fast-TIPL) has been studied in the context of perceptual memories 

[3-5]. In fast-TIPL paradigms, participants perform a primary task, while they are also 

required to memorize task-irrelevant stimuli consistently paired with the primary task targets 

and distractors. Typically, participants show an improvement in memory only for task-

irrelevant stimuli that are presented in temporal coincidence with the primary task targets [6]. 

It has been hypothesized that the successful recognition of a primary task target may induce a 

concomitant “attentional boost”, which in turn promote the processing and encoding of 

information into memory [7]. 

We investigated how the modulation of the primary task difficulty level can modify the 

succeeding recognition of task-irrelevant stimuli associated with the presentation of the 

primary task targets and distractors. In a 2-day experiment participants performed a letter 

matching (primary) task and an image recognition (secondary) task. In each trial of the 

primary task, a sequence of two triplets of letters (either black or white on a grey stripe) was 

presented. Each array of letters on grey stripe was surrounded by a different full-colour 

photograph of a natural scene. Six out of seven letter arrays were black (distractors), while 

the fourth array was white (target). Participants had to report whether the central letter of the 

two triplets of the target was the same or not. The primary task difficulty was manipulated by 

varying the distance between extreme letter of the triplets while keeping the eccentricity of 

central letters constant, obtaining an “easy” and a “difficult” (crowded) condition. After nine 

trials, participants underwent the image recognition task (old/new decision). This procedure 

was repeated each day for eight times, using different images of natural scene in all relevant 

presentations. We expected to find: (1) a difference in performance for the task-relevant 

feature between the two difficulty levels of the primary task, and between days; (2) a better 

performance in the image recognition task for images associated with the targets than with 

the distractors of the primary task, varying accordingly to the two task difficulty levels. 

The results showed: (1) a significant crowding effect in the primary task, in both days (better 

performance in the “easy” than “difficult” condition); (2) a significant learning effect in the 

“easy” condition of the primary task (but not in the “difficult” condition); (3) a significant 

difference in the recognition of images displayed in the “difficult” condition, with an 

advantage for images paired with the (black) distractor letters of the primary task relative to 

images paired with (white) target letters. 

We did not find the expected fast-TIPL effect (i.e., an advantage in the recognition of images 

paired with primary task targets). We suggest that focusing on the primary task may cause a 

depletion of attentional resources, which in turn prevents the “attentional boost” effect to 
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occur. Moreover, when the difficulty of the primary task is increased (“difficult” condition), 

an attentional inhibition of images paired with primary task targets occurs. 

1. Watanabe T, Nanez JE, Sasaki Y. (2001). Perceptual learning without perception. 

Nature, 413: 844-848. 

2. Seitz AR, Watanabe T. (2003). Is subliminal learning really passive? Nature, 422: 36. 

3. Leclercq V, Seitz AR. (2012). Fast task-irrelevant perceptual learning is disrupted by 

sudden onset of a central task elements. Vision Research, 15(61): 70-76. 

4. Leclercq V, Seitz AR. (2012). Enhancement from targets and suppression from cues 

in fast task-irrelevant perceptual learning. Acta Psychologica, 141(1): 31-38. 

5. Leclercq V, Seitz AR. (2012). The impact of orienting attention in fast task-irrelevant 

perceptual learning. Attention, Perception, & Psychophysics, 74(4): 648-660. 

6. Lin JY, Pype AD, Murray SO, Boynton GM. (2010). Enhanced memory for scenes 

presented at behaviorally relevant points in time. PLoS Biology, 8(3): e1000337. 

7. Swallow KM, Jiang YV. (2010). The attentional boost effect: transient increases in 

attention to one task enhance performance in a second task. Cognition, 115(1), 118-

132. 



TSPC2016 November, 4th – P18 

Approaching Behavior and State Anxiety Influence Vigilance Performance in the High 

Cognitive Load Task 

Rado Gorjup1, Paolo Bernardis2, Michele Grassi2, Walter Gerbino2 

1Faculty of Educational Sciences, University of Primorska, Slovenia; 2 Psychology Unit “Gaetano Kanizsa”, 

Department of Life Sciences, University of Trieste, Italy 

Keywords: Approaching Behavior, State Anxiety, Attention Networks, Vigilance Performance. 

A recent and well-known theory [1], the Attentional control theory (ACT), assumes that high 

levels of anxiety decrease the efficiency and performance of the attentional system, in 

particular the central executive (inhibition and shifting). Dual competition framework (DCF) 

predicts that low-level threat may improve performance effectiveness by enhancing executive 

control functioning and that experimentally or naturally induced states of anxiety can add to 

this effect even more through amplified threat’s affective significance [2]. Both theories are 

closely related to conflict-monitoring hypothesis [3,4] of anterior cingulate cortex (ACC). 

Although ACT like DCF as well takes into account specific situations where anxiety might 

facilitate executive control efficiency, both theories fail to explain why state anxiety produce 

threat-related facilitation of executive control efficiency but trait anxiety does not. In order to 

fill the explanatory gap of ACT and DCF we decided to perform an experiment using the 

sustained attention dual task [5], where we tested the influence of cognitive and somatic state 

anxiety (ARS-2) and motivational system (BIS/BAS) on all attentional networks (alerting, 

orienting, and executive control). Partial correlations showed that naturally occurring state 

anxiety significantly enhanced executive control functioning in conjunction with some direct 

vigilance measures, while no significant effects on any of attentional components were 

observed for trait anxiety. In addition, step-wise multiple regression analysis revealed similar 

pattern of predicted results. It seems, that higher levels of cognitive and somatic state anxiety 

might enhance vigilance performance because of the allocation of resources in processing of 

visual stimuli which facilitates problem solving and executive control functioning 
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Embodied and grounded cognition theories have assumed that the sensorimotor system is 

causally involved in processing motor-related language content [1]. Canonical neurons, 

which likely code object-related affordances, and mirror neurons, which are activated when 

observing an action and executing the same or similar action, are thought to build the neural 

basis for these processes of embodiment. Though many studies using transcranial magnetic 

stimulation (TMS), electro encephalography (EEG) or reaction times (RT) could show an 

interaction of sensorimotor systems and language processing [2], the level of integration was 

not clear until now. The present study provides formal confirmation of this longstanding 

speculation. 

Twenty-four healthy, right-handed participants volunteered in the fMRI study. They were 

presented written verbs and nouns and corresponding 3-dimensional static pictures of implied 

actions and objects in a randomized fashion, only reacting by button-press to odd-ball events 

(red stimuli), to make sure they pay attention. Using multivariate pattern analysis (MVPA), a 

linear classifier successfully generalized from trained to unseen experimental scenarios with 

different stimuli (54% out-of-sample performance, p < 0.01). More precisely, a support 

vector machine (SVM) trained only on distinguishing verbs from nouns could be applied to 

pictorial stimuli and successfully differentiated between the corresponding pictures. 

Embodied language theory is thus merged with actual neurobiological implementation. 

The resulting action-related pattern responses were detailed by recently introduced predictive 

pattern decomposition into the constituent activity atoms and their relative contributions [3], 

which give us further information on the common contribution of different brain regions in 

the processing of language. 
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Brainstorming is the most popular and widely used group creativity technique. This technique 

consists in gathering a group of people together to solve a problem, following some simple 

rules: aim for quantity instead of quality, no criticism is allowed, crazy ideas are welcome, 

and users are encouraged to combine other ideas and to take another person’s ideas a step 

further. Numerous studies, however, have unequivocally demonstrated that individuals 

produce less ideas when they work in a group than when they work alone, and this seems to 

be due to production blocking and evaluation apprehension [1-2].  

While many studies have investigated the productivity of brainstorming groups in terms of 

the quantity of idea produced, less is known about idea quality. Brainstorming advocates, 

indeed, argue that group stimulation leads to the production of better ideas, something that 

cannot happen in individual idea generation, and so idea generation research should focus on 

ideas quality instead of quantity [3]. Therefore, in this study we compared the productivity of 

group brainstorming and individuals working alone, considering both the quantity and the 

quality of the ideas produced. 

Participants taking part in a conference about creativity (N = 38) were randomly divided in 

two groups, brainstorming (BS) and individual idea generation (IIG), and were asked to 

generate in 40 minutes the maximum number of possible solutions to the problem: ‘How to 

promote the diffusion of canoeing in Italy’. Participants in the BS condition were supported 

by a facilitator that explained them the rules of brainstorming and recorded the group’s ideas, 

while IIG condition’s participants had to write their ideas on a booklet. 

Two independent raters evaluated each idea along three dimensions, originality, impact, and 

feasibility, using 5-points scales ranging from 1 (very low) to 5 (very high). Raters were 

unaware of the experimental condition. The correlations between raters ranged from .52 to 

.69, and agreement rates within 1 point on the scale [4] ranged from 79% to 95%. An overall 

quality score was calculated by the product of the impact and feasibility ratings, so that ideas 

that fulfilled both criteria received higher scores than ideas that maximised one criterion at 

the expense of the other [5].  

As expected, the IIG group produced a higher number of non-redundant ideas than the BS 

group (105 vs. 41). Mean originality scores were very similar between the two groups (IIG, 

M = 2.84, SD = 1.49; BS, M = 3.07, SD = 1.42; p = ns), and the mean overall quality score 

resulted to be significantly higher in the IIG group than in the BS group (IIG, M = 6.98, SD = 

3.55; BS, M = 5.78, SD = 2.82; p < .05). Since the actual aim of idea generation is to produce 

high quality solutions, a second evaluation approach was also used: in each group, ideas were 
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ordered according to their overall quality score and the high-quality ideas (scores > 9) were 

counted [5]. Using this approach, the difference between the two groups resulted to be even 

stronger, with the IIG group having generated 42 ideas (quality scores from 10 to 15) and the 

BS group only 4 (quality scores from 10 to 15). 

In conclusion, individual idea generation outperformed traditional group brainstorming not 

only in terms of the quantity of ideas, but also in terms of their quality, which is the most 

relevant attribute of creativity and problem solving sessions’ output. Working individually 

seems to be the most useful method to produce many and possibly also high quality ideas, 

therefore we suggest to share and discuss ideas in group only after a first phase of individual 

idea generation.  
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People with mental disorders often suffer from physical and social disabilities and need help 

in their daily life activities [1]. Development of their autonomy in these activities (e.g., 

personal and home cleanliness, meal preparation) is positively associated with their 

rehabilitation process. Research has shown that community-based rehabilitation is effective 

in supporting the development of different forms of autonomy and improving life quality for 

this kind of patients [2].   

The present study was aimed at inspecting how autonomy in everyday activities develops 

across 12 months, and how different activities covariate across time, in a sample of people 

with mental disorders. The patients followed a rehabilitation program including a Mental 

Health Budget (MHB), under the supervision of Cooperativa Franco Basaglia (CLU). The 

present study examined data stored in Televita database, between 2013-2016. CLU staff rated 

76 patients monthly along different forms of autonomy in everyday activities (hygiene, clean 

clothes, personal environment cleanness, home cleanness, meal preparation, taking a walk 

autonomously) by using a 0-100 scale. For the present study, participants were selected when 

repeated data were available across 12 months and when variability across time was reported. 

The majority of patients were fully autonomous or, on the contrary, fully dependent. Only 

eight patients (4 males) met the criteria; they were aged between 32 and 64 years. Within-

person covariations between variables were analyzed. 

Results from multi-level modeling analyses showed that patients did not show any significant 

increase in their capability to take care of themselves or of their environment, across 12 

months. Results, however, also revealed that the inspected variables were significantly 

associated across time (p ≤ 0.05). Indeed, within-person increases in personal hygiene were 

positively associated with increases in taking care of clothes (Fixed effect: b = 0.27), and 

taking a walk (b = 0.39, p < 0.01).  In addition, increases in home cleanness favored increases 

in personal environment cleanness (b = 0.52), taking a walk (b = 0.39), and using clean 

clothes (b = 0.26). 

These preliminary findings are encouraging: They show that the development of different 

forms of autonomy are interrelated. Rehabilitation programs should thus invest on such 

everyday activities in order to promote higher level autonomy. Further data are needed to 

corroborate the present findings and to explore how the development of patients' autonomy 

might help patients to increase their psychological well-being.  
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Because of its sudden and transient nature, Freezing of Gait (FoG) is one of the most 

disabling symptom, causing falls that negatively impacts on well-being and quality of life 

even if not all Parkinson patients experience it. Contrasting or no pharmacological 

responsiveness of FoG has led to an increasing interest in rehabilitation interventions, aimed 

at functional gait recovery. 

Currently, the “best practice” employed for rehabilitation is based on attentional strategies, 

and on the use of temporal or spatial external stimuli (cues) to facilitate the initiation and 

ongoing motor activity. However, these strategies may generate an important dependence that 

implies to rely critically on cues in the environment. Moreover, in certain circumstances, 

cueing may trigger freezing episodes as dual task conditions. Re-Learning motor strategies 

without cues (i.e. using action observation [1]) can be an alternative/innovative approach to 

rehabilitation that relies more on appropriate allocation of attention and lightening cognitive 

load. 

The aim of the study is to evaluate motor learning effects of a novel experimental 

rehabilitation protocol based on action observation, compared to a traditional protocol based 

on cues. The experimental protocol was intended to reduce freezing of gait symptoms in 

Patients with Parkinson disease (PwP). 

The experimental protocol was based on action observation [2] plus sonification. Height 

motor gestures were re-learned using video-clips showing an actor performing the same 

gestures; patients watched the video-clips and then tried to repeat the gesture. Each video-clip 

was composed by images and sounds of the gestures. The sounds of gestures were obtained 

with the sonification technique, by transforming kinematic data (velocity) recorded during 

the execution of gesture, into pitch variations (for an example see: bit.ly/sonif_example). In 

the cue-based protocol, the same 8 motor gestures were re-learned using auditory, visual, and 

tactile stimulations. Functional and clinical scales were used to evaluated patients’ motor 

performance and gait abilities before, immediately after, at 1 month, and 3 months after the 

treatment. With the same schedule, patients’ kinematic and kinetic indices were assessed on 

three gait movements: walk, step initiation, and sit-to-step. These indices were compared 

with those of a normative sample of PwP and FoG [1]. 

Preliminary data on two patients showed that both protocols have positive effects on 

functional and clinical tests. Overall, in a comparison with a normative population, the 
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percent of kinetic and kinematic indices that changed in the 3 periods was larger in the 

experimental than in the cue-based protocol. 
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Task switching paradigms have often been employed over the last 20 years to investigate 

how flexibility in goal-directed behavior is achieved. This ability has been found to be 

disrupted to some extent in older individuals. At the same time, the debate on the factors 

contributing to age-related cognitive decline has led to the formulation of theories linking the 

phenomenon either to specific domain impairments or to a common disrupted function. 

Among the latter explanations, Salthouse [1], has proposed speed of processing to be at the 

core of age-related differences in tasks tapping executive functions.  

The aim of the present study was to assess the role of processing speed in a task switching 

paradigm, and whether life experiences can mediate cognitive decline as proposed by Stern 

[2]. Individuals (n = 97) ranging from 21 to 79 years took part to the study: along with a task 

switching paradigm with transparent cues for spatial/non –spatial rules, measures of cognitive 

integrity (MoCa), depression (BDI), speed of processing (Symbol-digit substitution test), and 

cognitive reserve (CRIq) were administered. Data were then used to build linear models 

distinguishing the role for each variable in predicting two indices of task switching 

performance, namely switching and mixing costs. Further, cue-to-target interval 

manipulations (100-1200 ms) allowed us to test possible differences due to temporal 

constrains. 

The results indicate that speed of processing is indeed a highly significant predictor for both 

switching (r = -.52, p<.001) and mixing costs (r = -.41, p < .001): as predicted, its importance 

was higher when participants were provided with little time to prepare. Among the factors 

that were supposed to protect older individuals from cognitive decline, education was the 

only one to reach significance in predicting switching costs (r = -.25, p = .01). Finally, a 

pattern of increased switching costs and preserved comparable costs emerged when 

comparing older adults’ performance with the rest of the sample. Even though previous 

literature usually reveals the opposite pattern (i.e. preserved switch cost, increased mixing 

costs), we believe that the current use of a transparent cue may be the key feature in 

explaining the differences, opening further questions about task switching methodology. 
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In everyday situations objects are found covered simultaneously by more than one 

illumination level as well as moving from one illumination to another. What is the lightness 

of such objects? Our previous findings showed that the lightness of an object moving through 

two areas of illumination identical in size would be determined by its appearance in the 

higher of the two illuminations.  

However, what if one illumination covers larger area? We expect that both largest 

illumination in the whole visual scene (i.e. global illumination) and largest illumination on 

the object itself (i.e. local illumination) should influence its lightness. This should be the case 

even when the object spends equal time in both illuminations. Our present study tested these 

predictions. 

Ten participants took part in four experiments, always providing lightness matches for the 

same five gray targets (spanning the range from black to white). There were two illumination 

levels in the scene and their position and area size were varied across experiments.  

In Experiment 1 both areas of illumination covered equal size and each target was placed in 

each illumination separately. Participants provided two lightness matches for the targets – 

one for each illumination level. Constancy failure was observed: targets placed in the higher 

illumination were judged as lighter than the same targets placed in the lower illumination 

(F(1,9)=15.703, p=0.003). 

In the next three experiments, the target moved between the two illumination levels and the 

participants provided matches only after the target was hidden from their view. In 

Experiment 2 the lower illumination covered largest global area. Matches from this 

experiment were consistent only with the matches obtained in the lower illumination, in the 

first experiment (F(1,9)=18.996, p=0.002). This result confirms that largest global area of 

illumination determines object lightness. Surprisingly, results from Experiment 3, where 

higher illumination covered largest global area, again showed that the object lightness was 

consistent only with low-illumination-matches (F(2,14)=8.415, p=0.004) from Experiment 1.  

In the fourth experiment the lower illumination covered largest global area, while higher 

illumination covered largest local area. When compared with the second experiment, results 

showed only a marginally significant difference (p=0.059). However, the direction of this 

difference (lighter matches in Experiment 4) suggests that the largest local area also influence 

object color appearance. 
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Obtained results are consistent with our previous work [1-3] from spatial and temporal 

domains and confirmed that both global and local areas of illumination influence lightness of 

an object. 

Acknowledgment: This research was supported by Ministry of Education and Science, Grants No. 179033 and 
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Many scientific studies have shown that anxiety affects performance in mathematics [1]. It is 

still unclear, anyway, whether and how these two factors influence each other in the early 

years of schooling [2]. 

The present study aims at evaluate, in a group of children attending the 3rd year of primary 

school, if anxiety (both in its general and specific components) can predict mathematic 

performance between the beginning and the end of the school year. We expect that the 

children could provided an evaluation of their math and general anxiety very similar to the 

one proposed by the teacher and that the combination of specific and that general anxiety 

could negatively correlate with proficiency in mathematics. 

98 primary school children (63 females) aged between 8 and 9 years (M 8 years and 7 

months) were assessed with a battery of tests at the beginning and at the end of the same 

school year. The assessment included tools to evaluate: general anxiety, math anxiety, 

intelligence, math fluency, short-term and working memory and mathematical learning at the 

beginning and end of the third year of primary school. In addition, the general anxiety was 

assessed by the teacher. 

To analyze how cognitive and emotional factors predict math performance a hierarchical 

linear regression was used. MAT-III was the dependent variable and we run the analysis 

using the following hierarchy of regressors: the first block (intelligence) explains the 13% of 

mathematical learning variance R2 = 13, F (1,97) = 7.058, p = .001; the second block 

(memory) adds another 16%, R2 = .16, F change = 2.8, p = .011. The third block 

(processing speed) (p> .05) do not It increases a significant proportion of explained variance. 

Block four (assessed anxiety by children) is significant and explains a quote of variance 

greater than 7% R2 = .07, F change = 4.3, p = .016. Adding the TAD in block 5 (anxiety 

evaluated teacher's) increase the explained variance of 4%, R2 = .04, F change = 5.5, p = 

.022. 

The children in the third year of primary school are capable to assess their own level of 

anxiety. This study confirms how emotional factors could have detrimental effects on 

learning in mathematics. In light of these data, we want to underline that not only cognitive 

aspects, bat also emotional ones, could be monitored during the school years as a possible 

source of math low performance. 

1. Hambree R. (1990). The nature, effects, and relief on mathematics anxiety. Journal of

Research in Mathematics Education, 21: 33-46.
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Parkinson’s disease (PD) patients with deep brain stimulation (DBS) implants require a 

highly fragile stabilization period, to optimize their therapy immediately after DBS implant, 

and then would benefit from constant monitoring and support at home aimed to anticipate 

significant worsening in their clinical condition. However, the assessment of the patient in a 

homecare environment is usually followed by untrained personnel (caregivers or family) and 

without specific commercially available supporting systems. The objective is to study the 

feasibility of a commercially available bracelet with a three-axis accelerometer sensor paired 

with a mobile phone or tablet for 1) providing a correct time-based estimate of the status of 

the patient (ON and OFF states) in a homecare environment, and for 2) automatically 

detecting the motor symptoms of the PD patient during daily living activities. The device 

used is a Pebble Time Smartwatch that is a wearable bracelet platform with the capability to 

have custom apps developed on the device. The bracelet includes a three-axis accelerometer 

and a Bluetooth connection with a mobile device (Android Phone). A dedicated App was 

developed to acquire data and to provide a clinical diary to be filled in by the patient at 

predefined times. An offline Matlab algorithm was implemented adapting a patented and 

proven algorithm [1] to assess the clinical state of the patient (bradykinesia and dyskinesia). 

The system will be tested on 5 patients undergoing surgery for DBS electrode placement 

during a long-term monitoring with an external DBS device in an ecologic environment.  

The bracelet acquires the data with sample frequency of maximum 100Hz, one session of 

data collecting lasts at least 8 hours. Every hour the app on the mobile phone asks the patient 

a simple questionnaire regarding the perceived motor status. At the end of the session the 

data is anonymized and uploaded to a cloud service (e.g. Google Drive for the prototype 

system). A Matlab algorithm elaborates the data remotely to find the Bradykinesia and 

Dyskinesia indexes in data bins of 4-10 minutes and compares them with the hourly 

questionnaires results. Our results provide a time-based assessment of the bradykinesia or 

dyskinesia indexes (denoting ON-OFF states) during daily living activities of the PD patients 

usable in a homecare environment paired with a diary that assesses the perceived status of the 

patient. This assessment can be used to optimize drug treatment (i.e. L-DOPA) and DBS 

therapy over time.  

Acknowledgments: This work was supported by Newronika Srl and by the grant GR-2011-02352807 by the 

Italian Ministry of Health 
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Duration of visual search for emotionally neutral faces increases gradually, while happy faces 

pop-out in visual search task [1]. One explanation of these results is perceptual difference 

between emotional target and distractors. If differences in processing are result of perceptual 

differences, then inverting the stimuli would not make difference in the result pattern [2], 

which was confirmed in some studies [3].  

In order to examine imporance of perceputal and emotional factors in visual search task two 

experiments were conducted. In both experiments, stimuli were happy and sad schematic 

(smiley-like) face in upward or inverted position presented in sets of 4, 8, or 12. In the first 

experiment, target was happy upward face and distractors were stimuli that shared either 

emotional (inverted happy), or perceptual features (inverted sad), or none (upward sad). 

Repeated measures ANOVA revealed interaction of two factors (set size x distractor type), in 

reaction time (RT), F(432, 4) = 14, 08, p<.01; and proportion of errors (pE), F (432, 4) = 10, 

57, p<.01. When emotional features were shared, combined pattern of results was found, 

meaning that RT decreased with bigger set size. When target shared perceptual features with 

distractors, serial search pattern was found. When there were no shared features, pop-out 

effect was found. Same pattern of results was shown for RT and pE in all situations.  

In second experiment, inverted, happy face was used as a target among other stimuli as 

distractors. Repeated measures ANOVA revealed interaction of two factors in RT, F(432, 4) 

= 11,54, p<.01; and pE, F (432, 4) = 9,67, p<.05. When emotional features were shared (now: 

happy upward), pop-out effect was found in RT, while pattern for pE was somewhat 

different. In the case of shared perceptual features (sad, upward), serial search pattern was 

found in RT and pE. When there were no shared features with the target (sad, inverted), pop-

out effect was found for RT and pE.  

In bigger set sizes, perceptual similarities between target and distractors impaired the search, 

while emotional similarities enhanced the search. Results of both experiments suggest that 

shared perceptual and emotional features provoke two different search patterns and that their 

relative importance may depend on attentional load. Different results of previous studies may 

be explained by moderation effect of set size  

1. Becker, D. V., Anderson, U. S., Mortensen, C. R., Neufeld, S. L., & Neel, R. (2011).

The face in the crowd effect unconfounded: happy faces, not angry faces, are more

efficiently detected in single-and multiple-target visual search tasks. Journal of

Experimental Psychology: General, 140(4), 637.
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Prognostication after cardiac arrest and target temperature management (TTM) is 

challenging. A multimodal approach including somatosensory evoked potentials (SSEPs) has 

been proposed. Early positive predictors of neurological recovery are lacking. The aim of the 

study was to determine the association between N20 waveform amplitude of SSEPs and good 

neurological outcome in comatose cardiac arrest survivors.  

We retrospectively investigated patients admitted to the intensive care after in-hospital or 

out-of-hospital cardiac arrest between January 2007 and January 2015 and treated with 

therapeutic hypothermia (TH). SSEPs were recorded at restoration of normothermia after TH 

treatment. SSEP N20 amplitude was defined pragmatically as the highest short-latency 

amplitude of 6 cortical recordings (3 per side, CP3/CP4 vs Fz) at least 4.5 ms after the spinal 

SSEP. Neurological outcome, assessed by the Cerebral Performance Category (CPC), was 

evaluated at 6 months. CPC 1–2 was defined as good, CPC 3–5 as poor outcome.  

A total of 108 consecutive cardiac arrest patients were included. Recordings were incomplete 

in 16 patients (14.8%). Cervical SSEPs were not reproducible in 2 patients (1.85%). Noise 

level of 0.25 mV impeded reliable amplitude determination in 3 patients (2.7%). Thus, SSEPs 

were determined in 92 patients. Of these, 56patients (52%) had a good and 52 (48%) a poor 

outcome. N20 waveform was bilaterally present in 43 (100%) and monolaterally in 31 (65%) 

patients with respectively good and poor neurological outcomes. Median amplitude was 1.12 

μV (IQR 0.7-2.1) in patients with good recovery versus 0.28 μV (IQR 0.0-0.7) in those with 

poor neurological outcome (p<0.01). The N20 amplitude was significantly associated with 

neurological outcome after univariate logistic regression analysis (OR 2.73 (95% CI 1.54-

4.83), p<0.01) and multivariate analysis (OR 2.05 (1.08-3.86), p<0.05).  

The N20 waveform amplitude may hold potential in predicting the neurological outcome in 

comatose patients resuscitated from cardiac arrest and treated with TTM 
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We live almost literally immersed in an artificial visual world, especially motion pictures. 

Yet, there are several perceptual, motor and cognitive reasons to suspect that the best speed 

for reproducing a video may not be the original, shooting speed. By using adjustment, 

staircase, constant-stimuli and free viewing methods, in four experiments we examined 

kinematic biases and speed change (un)awareness during real-life videoclip viewing, and 

tested the robustness of natural speed tuning by manipulating visual and acoustic factors. In 

no single case the subjectively estimated video speed corresponded to the original video 

speed, thus revealing the importance of internal models for complex dynamic visual 

perception. With the tested stimuli (short, self-made clips of human motion, physical motion, 

mixed human-physical motion, ego-motion, and a recorded soccer match) there was a general 

tendency to speed underestimation (grand-average, 9%), possibly resulting from the so-called 

slow-motion bias which in turn would reflect the statistics of natural vision. Speed constant 

errors largely depended on the clip content, and ranged from 1% (ego-motion) to 23% 

(physical motion), which suggests a tighter visual tuning for human actions. Neither display 

size nor soundtrack manipulations modified the speed bias. Speed estimation errors were not 

correlated with duration estimation errors, thus pointing to a specific rate control mechanism 

for events that unfold in time. Remarkably, observers did not spontaneously notice speed 

modifications as high as ±1.12x applied to a 10-min soccer match videoclip. Even when 

tested with a constant-stimuli 2afc discrimination task they still made large errors, though in 

this condition of focused attention sensitivity to the original video speed rose considerably. 

These findings thus document a flexible and biased sense of visual tempo when viewing real-

life scenes, even familiar ones. This approach may integrate retrospective time estimation 

methods, also in clinical and developmental contexts. From a technological perspective, 

proper psychophysical quantification of kinematic tolerance may validate “natural” video 

compression techniques based on sub-threshold temporal squeezing. Furthermore, a user-

friendly device for continuous speed control would favor individually-tailored optimal 

viewing experience. 
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Previous research highlighted that early visual information has a key role in ball sports, as its 

correct interpretation fosters accurate predictions concerning the ball motion [1,2]. Other 

studies revealed that auditory information can provide important cues in various sport 

situations [3,4]. The present study combines these two lines of research with the aim to 

investigate the role of early auditory and visual information in anticipating volleyball serves. 

To this purpose, several overhand serves were audio- and video-recorded from the 

perspective of a defence player. The recordings were edited to create two kinds of stimuli – 

auditory and visual –lasting 1250 ms (1000 ms before the hand-ball impact and 250 ms after 

it). 36 participants were recruited for the experiment: 22 were novices to volleyball, while 14 

were amateur volleyball players. Their task was to predict the landing zone of the serves – i.e. 

near the net, in the middle of the court, or near its end – relying either on the auditory 

information (Audio condition) or on the visual information (Video condition). A within 

subjects design was used, with the two conditions carried out in a counterbalanced order 

among participants. 

As concerns response accuracy, an independent samples t-test revealed no significant 

difference between the two groups of participants. As a consequence, the comparison 

between the two experimental conditions was conducted without making a distinction 

between novices and experts; in this regard, a one sample t-test highlighted that participants 

were significantly more accurate in the Audio condition than in the Video condition. As 

concerns response times, no significant difference was observed neither between groups, nor 

between conditions. 

These outcomes suggest that the early auditory information associated with volleyball serves 

would provide more salient cues than the respective visual information for predicting the 

landing zone of the serves themselves. Future studies should further investigate in this 

direction, considering also other sport situations, to better understand the contribution of 

auditory and visual information in anticipating the ball motion; future developments in this 

field would be useful from both a research perspective and an applied one.  

In conclusion, the anatomical findings support the hypothesis of a shared neural subsystem 

for natural food and living things, and transformed food and non-living things. In turn, these 

results provide evidence that food concepts may be organized according to sensory/functional 

properties.  

1. Davids, K., Savelsbergh, G. J., Bennett, S., & van der Kamp, J. (Eds.). (2002).

Interceptive Actions in Sport: Information and Movement. London and New York:

Routledge.
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Research about children’s lie-telling mainly include the so-called “temptation resistance 

paradigm”. However, this procedure implicits only short, simple answers that do not require 

in-depth elaboration of lies. Aim of this study was to enforce a new procedure for measuring 

children’s ability to lie and investigate gender and school achivement differences in 

children’s lie telling. New procedure is designed to measure the degree of ability to lie, based 

on a person’s persuasiveness while telling a story of false autobiographical events. The 

fulfillment of this task requires the ability to construct detailed, coherent and plausible 

content of the story in a short period of time and the ability to present this content as 

convincing in order to persuade others that the event really took place.  

According to the reports of parents and teachers, boys tell lies more often than girls [1], so we 

expected that due to the greater experience they would be better at lie-telling than girls. In 

contrast, some studies showed that there are differences in performance of lies in favour of 

girls [2,3]. Also, we expected the correlation between ability to lie and school success, 

considering that learning as well as lying, requires high cognitive capacity. 

First, children (N = 48, Mage = 10.66) balanced by gender, were given three loosely structured 

events for which was previously determined that they had not happened to them. Their task 

was to construct an event that did not happen and describe it as convincing as possible, to 

make someone believe that the event actually happened. Time for lie-telling was limited to 2 

minutes and children were recorded with a camera. After collecting the video material, 15 

independent psychology students watched the videos and assessed ability to lie of each child 

on a seven-point Likert scale. The assesing questionnaire was specially designed and it 

included three indicators of ability to lie: persuasiveness, richness of detail and uneasiness.  

Interclass correlation coefficients were high: for persuasiveness 0.89, for richness of detail 

0.98 and for uneasiness 0.90.  Results showed no differences between boys and girls in 

persuasiveness (t (46) = - 0.818, p = 0.418), nor in richness of detail (t (46) = - 0.558, p = 

0.579) or uneasiness (t (46) = 0.316, p = 0.753). However, children who have higher school 

achievement are estimated as more persuasive (r = 0.41, p = 0.004) in constructing and 

reporting false, pre-determined autobiographic stories and their stories were richer in detail (r 

= 0.40, p = 0.004).  
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Although in recent years alcohol consumption significantly reduced in Italy (63,9% of 

italians drank at least one glass of wine in 2013 versus 68,7% in 2003) [1], alcohol 

dependence still causes marked mortality, with high disease burden, and the treatment rate is 

low. Primary care could play a key role in reducing such alcohol-attributable harm by 

screening, providing brief interventions and initiating or referring dependent people to 

treatment. A recent study in six European countries [2], including Italy, investigated primary 

care identification of alcohol dependent patients through a clinical evaluation and a structured 

interview according to an international validated questionnaire: the CIDI (Composite 

International Diagnostic Interview) [3]. This study reports the performance of a sample of 55 

Italian general practitioners distributed in region Friuli-Venezia Giulia and Tuscany.  

Aims of the study were to identify the criteria used by general practitioners (GPs) for the 

diagnosis of alcohol dependence (AD) and to compare them with the criteria of the CIDI.The 

55 GPs conducted a clinical evaluation of the first 40 patients who came for a medical 

examination. The prevalence of AD diagnosed by GPs and CIDI and their association with 

socio-demographic variables, other diseases, and alcohol consumption were assessed. 

AD prevalence, as assessed by the GPs with a clinical evaluation, was 5.4%, while AD 

prevalence assessed by the CIDI was 4.4%, with an overlap of about 26%. Patients identified as 

AD by the GPs were older and more frequently suffering from liver disease and hypertension 

than patients identified by the CIDI. 

The limited overlap between diagnoses of AD made by GPs and the one made by the CIDI is 

problematic. GPs appear to identify mainly more severe forms of AD, in which excessive 

consumption of alcohol is associated with the presence of liver disease, while the CIDI could 

identify younger patients who have not yet developed diseases. GPs’ recognition of AD could 

be increased by using their expertise along with standardised questionnaires which measure 

alcohol consumption. 
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While there is a rich literature concerning how infants represent the presence of objects, we 

know very little about whether and how they encode the absence of objects. The purpose of 

the current studies is to investigate the development of forming such representations based on 

verbal information. We tested the comprehension of a specific form of negation expressing 

non-existence (Hungarian ‘nincsen’). This special form of negation can express absence of 

entities – entities not being at a specific location, entities ceased to exist or entities that never 

existed. In Experiment 1, we tested 18-month-olds’ understanding of nonexistential negation 

in a choice task. An object was invisibly hidden into one of two cups and the experimenter 

indicated verbally where the object was not. Even at this young age, infants were able to find 

the object based on the information about the absence of the object. In Experiment 2, we 

tested 18 and 24-month-olds’ understanding of the same negative existential in a single-box 

searching task. Objects were hidden in a box and then they were retrieved from there. The 

experimenter told to the participants that the object was not there and then they could search 

in it. If they represented the absence of objects we expected them to search less compared to 

a control condition where different information was provided. Only 24-month-olds behaved 

as we predicted, 18-month-olds’ behavior was not modulated by the provided information. 

These results suggest that even 18-month-old infants understand negative existential and they 

are able to use information about the absence of an object to find it. Also, 18-month-olds’ 

diverging performance in the choice and in the searching task might suggest that forming and 

maintaining a representation of absence in a contrastive case (not here but somewhere else) 

emerges earlier than in a non-contrastive one (there is none). 
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In industrialized countries and in countries in the developing world, motor vehicle accidents 

are the leading cause of injury and the most important cause of death and disability in the first 

half of life [1,2] In Italy traffic accidents are the leading cause of death among young people 

aged between 15 and 20 years. Per mile driven, teen drivers aged 16-19 years are four times 

more likely than older drivers to crash. 

A previous study of ours [3] provided strong support for the occurrence of a question-

behavior effect [4,5] within the context of a safe driving program. We demonstrated that a 

specific action of a prevention program involving reflective thinking [6] (i.e. answering a 

questionnaire on driving and traffic safety between two simulated driving tests) alerted a 

sample of 55 high school students (including 24 with car driving license) and induced a 

concern capable of modifying driving performance. Simulated driving behavior of young 

adults (with/without driving license) proved to be malleable. Obtained effects emerged from 

an experimental design including a control group of 61 participants (including 22 with 

driving license) involved in reflective thinking on a distracting topic only partially related to 

road safety. 

In this study, we analyzed correlations between simulated driving performance 

improvements, measured by reductions of traveling speed, emergency braking reaction time, 

and number of offences during motorway driving (excess speeding, unsignaled lane changes, 

collisions, traveling in the emergency lane) and students’ answers to specific questions about 

risk perception and self-confidence, included in the driving safety questionnaire. 

In the second session participants who answered the driving safety questionnaire changed 

their performance according to greater carefulness, compared to participants in the control 

group. This behavioral change was positively correlated with students’ answers to items 

related to the perception of risk on the road. Furthermore, simulated driving performance was 

more reckless (less reduction of driving speed) in participants who expressed greater self-

confidence in their driving skills. 

In general, our study demonstrated that objective changes in simulated driving performance 

can be reliably induced by answering specific questions during participation in a safe driving 

program. 

Acknowledgments: We thank Automobile Club of Trieste for providing the driving simulator designed by ACI 

safe driving center at Vallelunga. 
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Parkinson’s disease patients who are treated with dopamine replacement therapy may 

develop behavioral addictions. These abnormalities, defined as impulse control disorders 

(ICDs), include pathological gambling, binge eating, excessive hobbyism, hypersexuality, 

and the excessive use of dopaminergic medication. According to the incentive sensitization 

theory, compulsive reward seeking in ICDs seems to arise from excessive attribution of 

incentive salience (or ‘wanting’) for rewards [1]. However, only a few studies have 

systematically investigated this hypothesis. 

In this study, we investigated food liking and food wanting in PD patients with ICDs (binge 

eating, in particular), PD patients without ICDs and healthy matched controls (C). The 

presence of ICDs was evaluated with the Questionnaire for Impulsive–Compulsive Disorders 

in Parkinson Disease Rating Scale (QUIP-RS). First, we asked participants to rate the 

degree of l i k i n g  and wanting of sweet and non-sweet foods. Secondly, we asked them 

to perform two experimental tasks: a) a grip-force task, in which the motivation towards 

foods is operationalized as the exerted effort, and b) an affective priming task, to measure the 

implicit attitude towards foods. Finally, participants also performed a series of 

neuropsychological tests and completed the Barratt Impulsiveness Scale (BIS-11), the 

Behavioral Inhibition & Activation Scales (BIS/BAS), and the Hospital Anxiety and 

Depression Scale (HADS). 

Results showed that the three groups did not differ when their subjective liking and wanting 

scores were considered. However, PD with ICDs showed an increased wanting for sweet 

foods compared to PD without ICDs and C in the grip-force task, and a negative 

attitude towards sweet foods in the priming task. Significant positive correlations were 

observed between “binge-eating” scores on the QUIP-RS and attentional impulsivity, total 

impulsivity in the BIS and depression in the HADS. 

This study confirms that ICDs are characterized by an alteration of ‘wanting’ of rewards. 

Interestingly, this evidence emerges only when a more objective measure is used. Moreover, 

it also shows the presence of an implicit negative attitude toward palatable foods, in line with 

studies on obese and restrained eaters [2,3]. Finally, the study reveals an association between 

“binge-eating” and attentional impulsivity. Accordingly, with this last result, high levels of 

attentional impulsivity have been found in binge eaters [4] and attentional impulsivity 

has been proposed as a risk factor for weight gain after subthalamic deep brain stimulation in 

PD patients [5].  
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The nervous system can extract multiple perceptual features from a single sensory stream. 

Presented with a tactile vibration, for instance, we perceive both its intensity and its duration. 

How are different dimensions of a single stimulus read out from the brain to generate 

separate perceptual properties? Are the dimensions independent or else interacting? 

Here we present behavioral experiments, in both human and rats, to determine whether, and 

how, stimulus intensity and duration interact in the perception of both features. In the first 

experiment, subjects receive two vibrations (Stim1 and Stim2) delivered either to their 

fingertip (humans), or whiskers (rats). Vibrations are normally distributed velocity noise, 

defined by mean speed and by stimulus duration. Subjects can be rewarded either for 

detecting the relative mean speeds of Stim1 and Stim2 or the relative durations of Stim1 and 

Stim2. In the speed discrimination task, unequal duration of Stim1 and Stim2 leads to a 

perceptual bias corresponding to an overestimation of the intensity of the longer stimulus 

both in humans and rats. In the duration comparison task humans and rats over-estimate the 

duration of the higher-intensity stimulus. Thus, longer feels stronger and stronger feels 

longer. 

In Experiment 2, in order to quantify the interaction of perceived duration and intensity, we 

designed a task in which human subjects have to estimate either the duration or the intensity 

of single vibrations by scaling their judgment through a slider. This experiment reveals that 

both the percepts – duration and intensity – are generated using “universal” variables 

simultaneously. We thus propose a unified model that supports the idea that a common 

network can dynamically extract duration or intensity from the same vibration in a task- 

dependent manner. 

Our model is able to replicate, (i) the bias by which subjects judge longer stimuli as being 

more intense, (ii) the bias by which subjects judge stronger stimuli as being of greater 

duration. 

Neural recordings in behaving rats from our Lab, revealed that neurons in the barrel (primary 

somatosensory) cortex do not show the temporal integratory properties that could explain the 

duration-intensity perceptual confound. In contrast, premotor cortex neurons do express the 

computations inherent to the model and confirm that both intensity and duration of the 

stimuli are encoded by the same neural population. 
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Cerebral lateralization is a ubiquitous trait documented throughout all the branches of the 

phyletic tree, including that of invertebrate species [1,2]. Brain asymmetries that occur at the 

individual-level (i.e., individuals show either a left or right bias) are associated with several 

computational advantages [3,4]; however, mounting evidence is collected in favour of 

population-level lateralization (i.e., most individuals show the bias toward the same 

direction) [5] that has apparent disadvantages (e.g., the predictability of the individuals’ 

responses). The adaptive benefit in the alignment of asymmetries within a population could 

lie in the facilitation of cooperation and defence behaviours and hence, should be especially 

evident in gregarious species [6,7].  

We tested this hypothesis by investigating the detour responses of two sister families of 

invertebrate species: the cockroach (Gromphadorhina portentosa), a wingless hexapod, and 

the crayfish (Procambarus clarkii) a crustacean that can colonize new niches walking outside 

the aquatic environment. Both species navigate using the antennae, display aggressive 

interactions with conspecifics and multisensory social signalling [8,9], but cockroaches are 

considered gregarious while crayfish solitary. 

In a formally identical labyrinth, animals could explore subsequent compartments. After the 

alignment of the body through a narrow corridor, a central physical obstacle forced a left-

right detour choice in order to enter the next compartment. Few animals of both species 

displayed an individual-level lateralization (3 of the 102 cockroaches; 55 of the 202 crayfish). 

However, no population-level bias was evident in cockroaches, whereas crayfish showed a 

slight but consistent rightward bias in line with what observed in other vertebrate species 

[10]. 

Motivational rather than social aspects can account for the observed species’ differences. 

Whilst cockroaches were extremely fast and their navigational goal was to find a sheltered 

place where to hide, crayfish explored systematically and slowly the environment in order to 

find a physical discontinuity where to engage in burrowing activity.  

Acknowledgments: We thank Ilaria Santostefano for help with the testing. This work was partially supported by 

a UniTs-FRA2015 grant to CC.  
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Semantic memory is a store of conceptual knowledge about different types of objects such as 

vehicles, places, plants, conspecifics among the others. Several theories have been put 

forward to explain how semantic memory is organized. The sensory-functional theory [1] 

suggests that semantic memory is organized in two putative modality-specific subsystems, 

one storing sensory information about an object, and the other its functional information. 

Damage to the sensory subsystem, should primarily impair recognition of living things since 

it relies more on sensory properties, while damage to the functional subsystem is expected to 

reduce recognition of non-living things that relies more on functional information. One 

question that requires further exploration is whether the recognition of food items can follow 

this sensory/functional distinction: natural food may be better recognized according to its 

sensory features (e.g., a tomato is red), while transformed food, that underwent to an 

organoleptic transformation, may be better recognized according to its functional attributes 

(e.g., pasta is eaten at lunchtime).  

In this study, we investigated whether recognition of natural food relies on shared featured 

with living things, and recognition of manufactured food on shared features with non-living 

things. To reach this aim we recruited patients with frontotemporal dementia (FTD), 

Alzheimer’s disease (AD) and healthy controls (HC) and asked them to perform a Naming, a 

Categorization and a Word-to-picture matching task with food (natural and transformed) and 

non-food (living and nonliving things). Finally, we used voxel-based morphometry (VBM) to 

correlate accuracy on these tasks with gray matter volumes.   

As to the behavioral performance, patients with a selective deficit for living things (or 

nonliving things) were not also impaired with natural (or transformed) foods. However, the 

VBM showed that i) performance on natural foods and living things was associated with the 

anterior temporal lobes and the right occipital cortex, e.g. [2,3], and that ii), performance on 

transformed food and non-living things was associated with the superior parietal lobule, the 

posterior middle-temporal gyrus and the inferior frontal gyrus, consistently with the literature 

on anatomical localization of tools [4].  

In conclusion, the anatomical findings support the hypothesis of a shared neural subsystem 

for natural food and living things, and transformed food and non-living things. In turn, these 

results provide evidence that food concepts may be organized according to sensory/functional 

properties.  
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Ontologies in computer science are conceptual models that are augmented by formal axioms 

[1]. Schema.org is an example of a web ontology that aims to represent goods online, by 

defining a shared specification of conceptual elements for data interoperability [2]. 

Historically, the design of such ontologies has been predominantly governed by membership-

based rules. Recently, the consideration of the human cognitive functioning is becoming 

increasingly significant in ontologies concepts representation [3]. As emerged from the 

literature analysis, typicality [4-7] and format [8,9] should be considered in ontology 

concepts representation. 

Based on that, the aim of this study is to evaluate participants’ responses regarding the 

concepts representation in schema.org, considering the membership kind (central vs 

borderline) and format modality (text vs image). 

We ran a computer-based experiment in which participants had to categorize random 

instances (represented using either text or image formats), by answering Yes or No to an ISA 

question of the form “IS exemplar x An instance of category c?”. After the Y/N answer the 

participant evaluated his/her confidence on a 1-4 scale (with 1= absolutely certain and 4= 

absolutely uncertain). 

Eleven categories were randomly selected from schema.org. For each category, a balanced 

set of questions was generated according to a Membership (2) × Format (2) within-subject 

design. Exemplars might be either central or borderline (the two levels of Membership), and 

either an image or text (the two levels of Format). The aim was to measure the influence of 

these variables on categorization. 

First, we ran separate oneway analyses of responses to ISA questions using  Membership and 

Format as independent variables. Y/N and 1-4 confidence rating data were analyzed according 

to the unequal variance SDT model. A significant effect of Membership emerged, confirming 

that ISA judgments were more accurate for central than borderline instances; whereas there 

was no effect of Format. The response bias was statistically significant, though small, in both 

analyses: participants showed a liberal bias in the Membership analysis (higher yes rate for 

borderline than central exemplars) and a smaller bias in the Format analysis (higher yes rate 

for image than text). 

Since the response bias was small, a Membership (2) × Format (2) repeated-measures 

ANOVA was carried out on percent correct. We obtained a significant interaction: answering 

ISA questions involving borderline instances were equally difficult for image and text 

instances (no effect of Format). On the other hand, questions involving central instances was 

easier for images than text. 
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Bullying and homophobic bullying are a widespread problem in the European and North-

American school context [1,2]. Despite the relevant role played by teachers regarding 

bullying within the school context as well as in influencing student reactions to the bully, the 

majority of research on this theme has mainly addressed student attitudes and behaviors from 

the perspective of the victim, actor and bystanders, for a review see [3], leaving the teachers’ 

attitudes towards and reactions to bullying episodes partially unexplored [4, 5]. Importantly, 

the underrepresentation of research addressing the way teachers appraise and react to 

bullying is even more pronounced when homophobic bullying is taken into account. 

The present research intends to fulfill this lacuna. We assess the frequency and types of staff 

reactions towards homophobic bullying within the secondary school context, thus 

understanding how the staff appraises and deals with homophobic bullying events [6]. 

Furthermore, and for the first time, the present work aims to assess the contribution of 

attitudinal factors, such as the staff’s sexual prejudice and contact with homosexuals, in 

shaping both the type and the frequency of staff reactions to homophobic bullying. Moreover, 

the role of contextual factors, namely the perceived staff responses to, as well as the 

occurrence of homophobic bullying in the school context will be analyzed as potential 

predictors of the staff’s own reactions towards these bullying episodes. 

Results have indicated that the higher the sexual prejudice and the lower the contact with 

homosexuals, the higher the frequency of reactions compatible with not-contrasting 

interventions. Moreover, the staff reactions to homophobic bullying are strongly shaped by 

the perceived reactions of colleagues to the same episodes. Finally, the higher the frequency 

of observed bullying episodes, the higher the staff tendency to defend the bullying actors. 

Results are discussed with respect to the current literature regarding this phenomenon, and 

applied interventions to face homophobic bullying at school are put forward. 
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