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Goals

Providing an overview of the main 
research areas in the field of Cognitive 
Neuroscience.

Providing basic elements for the critical 
evaluation of a scientific article.

Providing basic elements for the design 
of scientific protocols.



Lab topics





Prof
Vincent Walsh

ATOM predicts perceptual biases while 
combining these 3 domains

Research topics



Perceiving numbers alters time perception.
Oliveri M, Vicario CM, et al. Neurosci Lett. 2008 Jun 
27;438(3):308-11

Optokinetic stimulation affects temporal estimation in 
healthy humans.
Vicario CM et al. Brain Cogn. 2007 Jun;64(1):68-73

Relativistic compression and expansion of experiential time in 
the left and right space.
Vicario CM, et al., PLoS One. 2008 Mar 5;3(3):e1716.





Neurophysiological 
mechanisms of time 
estimation and time 
keeping

Vicario CM et al. Temporal 
accuracy and variability in the left 
and right posterior parietal 
cortex. Neuroscience. 2013 Aug
15;245:121-8.

Vicario CM, et al.,
Delay Reward Discounting in
Adolescents With Tourette's
Syndrome. Mov Disord. 2020
Jul;35(7):1279-1280.





Cognition, emotion
and motor system

Competing mechanisms for mapping action-related 
categorical knowledge and observed actions. Candidi
M, Vicario CM, et al. Cereb Cortex. 2010 
Dec;20(12):2832-41.

Counterfactual thinking affects the excitability of the 
motor cortex. Vicario CM, et al. Cortex. 2015 Apr;65:139-
48

Pictures of disgusting foods and disgusted facial
expressions suppress the tongue motor cortex.
Vicario CM, et al. Soc Cogn Affect Neurosci. 2017 Feb
1;12(2):352-362.



How individual variables shape morality



Moral judgment
and individual
variables

Vicario, C.M. and Rafal, R. D. Relationship 
between body mass index and moral 
disapproval rating for ethical violations. 
Personality and Individual Differences 104 
(2017) 8–11

Vicario CM, et al. The effect of hunger and 
satiety in the judgment of ethical violations.
Brain Cogn. 2018 Aug;125:32-36.

Lucifora et al. (2021) How self-control 
predicts moral decision making: an 
exploratory study. International Journal of 
Environmental Research and Public Health. 
18(7):3840. 



Fear extinction 
memory and Anxiety 
recovery



Noninvasive brain stimulation to boost fear extinction 
learning and promote anxiety recovery

Ney LJ, Vicario CM, Nitsche MA, Felmingham KL. Timing matters: Transcranial
direct current stimulation after extinction learning impairs subsequent fear
extinction retention.Neurobiol Learn Mem. 2021 Jan;177:107356.

Vicario CM, Nitsche MA, Hoysted I, Yavari F, Avenanti A, Salehinejad
MA, Felmingham KL. Anodal transcranial direct current stimulation
over the ventromedial prefrontal cortex enhances fear extinction in 
healthy humans: A single blind sham-controlled study. Brain Stimul. 
2020 Mar-Apr;13(2):489-491.



Noninvasive brain stimulation to 
boost addiction recovery



Noninvasive brain 
stimulation to 
boost addiction 
recovery

Vicario CM, Salehinejad MA, Mosayebi-Samani M, Maezawa H, Avenanti A, 
Nitsche MA. Transcranial direct current stimulation over the tongue motor 
cortex reduces appetite in healthy humans.Brain Stimul. 2020 Jul-
Aug;13(4):1121-1123

Alizadehgoradel J, Nejati V, Sadeghi Movahed F, Imani S, Taherifard M, Mosayebi-
Samani M, Vicario CM, Nitsche MA, Salehinejad MA. Repeated stimulation of 
the dorsolateral-prefrontal cortex improves executive dysfunctions and craving in 
drug addiction: A randomized, double-blind, parallel-group study.Brain Stimul. 
2020 May-Jun;13(3):582-593.



Worldwide collaboration network



Topics for the 
master thesis

Aging BrainAging Brain

Diet and agingDiet and aging

Microplastics and agingMicroplastics and aging

Psychophysiological correlates
of Ideological estremism



The program

16 Marzo: 09:00/16:00 – Microplastics and mental health 
01 April: 09:00-12:00 – Seminario su neural correlates of Dementia
02 April: 09:00-12:00 – Intro to Cognitive Neuroscience and ATOM
07 April:09:00-12:00 –How to program a research protocol and analyze my data
08 April: 09:00-12:00 - Continuation
09 April: 10:00-13:00 – Autismo neural basis of (Prof. Pennisi)
10 April: 09:00-12:00: Research Methods in Cognitive Neuroscience (NIBS)
11 April: 09:00-12:00:– 3h EEG and applications in the Cognitive Neuroscience field (Dr 
Ferraioli).
13 April: 09:00-12:00: Ted talks + articoli (asincrona)
14 April: 09:00-12:00 : Ted Talks + articoli (asincrona) 
5 Maggio: 16:00-19:00: Prova in itinere + Neural and cognitive bases of Time perception
29 Maggio: 09:00- 19:00: SINP 8 h
30 Maggio: 09:00-13:00: SINP 4 h



Materials:

1) Pdf of lectures
2) TED talks:

Sarah Dudas: Microplastics are everywhere -- but we can do something about 
them | TED Talk

Mia Nacamulli: How the food you eat affects your brain | TED Talk
Heribert Watzke: The brain in your gut | TED Talk
The fight against Alzheimer’s and dementia | TED Talks

3) Scientific articles:
Association between microplastics exposure and depressive symptoms in 

college students – ScienceDirect
A theory of magnitude: common cortical metrics of time, space and quantity 

– ScienceDirect
(PDF) Number As a Primary Perceptual Attribute: A Review

What to study



www.sciencedirect.com

PubMed
http://www.ncbi.nlm.nih.gov.sites/entrez

Useful websites

Google Scholar

https://www.researchgate.net



End of the 
millennium: 
tangible 
changes 

The term Cognitive Neuroscience first 
appeared in the 1970s and has grown 
rapidly, thanks to technological advances 
that have made brain measurements 
cheaper and more powerful than ever, and 
to the recognition that neural and 
physiological information are critical to 
understanding how we perceive and interact 
with the world around us.



• An interdisciplinary field that combines methodologies and approaches from neuroscience 

and cognitive psychology to better understand the biological correlates that underlie 

cognitive processes

WHAT IS COGNITIVE NEUROSCIENCE?



WHAT IS COGNITION?

All mental abilities and processes related to attention, memory, 

language, problem solving, social cognition ect

COGNITIVE 
NEUROSCIENCE



Classical topics

ATTENTION MEMORY AND 
LEARNING

LANGUAGE EXECUTIVE 
FUNCTIONS

EMOTIONS DECISION 
MAKING

SOCIAL 
COGNITION 



Neuroanatomia

Neurofisiologia

Neurobiologia

neurogenetica

Neurochimica

Neurofarmacologia

Neuroscience Sociali

Vernon Mountcastle
(1918-2015)

Psicologia sperimentale

Psicofisica

Neuropsicologia

Scienze cliniche 
neurologiche

Scienze cliniche 
psichiatriche

Scienze cognitiva

Neuroscienze cognitive

Neuroscienze 
computazionali

COGNITIVE 
NEUROSCIENCE



The hub of cognitive 
neuroscience: The 
scientific Research

The main mission of cognitive 
neuroscience is to explain how 
perception and behavior rise from the 
neural activity. 

27





The relationship between two variables can 
be mediated

Personality and Individual Differences 104 (2017) 8–11

BMI Moral disapproval

DS

Mediator



The relationship between two variables 
can be moderated









• PSYCHOPHYSIOLOGY;

• ELECTROENCEPHALOGRAPHY (EEG)

• NEUROIMAGING;

• NON-INVASIVE BRAIN STIMULATION

• PATIENTS

• PHARMACOLOGICAL MANIPULATIONS

• ANIMAL MODELS 

HOW SCN IS STUDIED?



1) It measures the physiological consequences of cognition and emotion;

2) Only indirect measures;

It includes:

elettrocardiogramma (ECG),

elettromiogramma (EMG)

attività elettrodermica (EDA).

PSYCHOPHYSIOLOGY



Cognitive Neuroscience in the scientific 
community



https://www.cambridge.org/core/journals/can
adian-journal-of-neurological-
sciences/article/worldwide-trends-in-brain-
research-a-bibliometric-
analysis/749E041FC41D7C3504F7C4F753A5F8
E4





Dedicated journals



Dedicated Annual Meetings and Society



Cognitive 
Neuroscience: 

Topics and 
Approaches

• SOCIAL COGNITIVE NEUROSCIENCE


