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General strategy 

building the life-skills and inner-strength: 

• Strengthening the executive functions 
(particularly he ability to regulate emotions) 

• Teaching self-control 

• to promote emotional well-being and teach 
adaptive coping skills among teens. 



General strategy: the means 

• Brain-based teachings 

• Neuroplasticity-based activities 

• To increase the knowledge of the mechanisms 
of the brain and mind 

• Teaching of mindfulness tecniques 

• Sports and physical exercise 

 



THE VOLUNTARY CONTROL OF 
BEHAVIOUR 

SELF-CONTROL 



impulsività 

Problemi 
comportamen

tali 

disattenzione Disturbi emotivi 

bullismo 



Emotional, impulsive, automatic, unconscious 



Neuroplasticity 

The brain is 
constantly 
building itself 



We become what we repeatedly do 

Neuroplasticity 

Sculpting our own brain 



 

Eleanor A. Maguire, Katherine Woollett, Hugo J. Spiers, 
London taxi drivers and bus drivers: A structural MRI and 
neuropsychological analysis. Hippocampus, 16, 12, pp. 1091–1101, 
December 2006 
 



Neuroplasticity in purely mental 
functions 

 



 

Allen M, Dietz M, Blair KS, van Beek M, Rees G, Vestergaard-Poulsen P, Lutz A, 
Roepstorff A. 
Cognitive-affective neural plasticity following active-controlled mindfulness 
intervention. J Neurosci. 2012 Oct 31;32(44):15601-10. 



Neuroplasticity and physical exercise 

• Neuroplasticity can be expanded 
through physical exercise 

• Physical activity promotes the 
production and release of nerve 
growth factors in the brain 

• This happens particularly in the 
regions of the brain that mediates 
executive functions 





Using neuroplasticity for changing 



Because of neuroplasticity, biological 
determinants for impulsiveness, risk-
taking and aggressive behaviour can 
be modulated by specific trainings 



Miopia per il futuro 

Ipersensibilità verso le 
ricompense presenti 



Le decisioni intertemporali 

• Lo sconto del futuro 

• L’ipersensibilità verso le 
ricompense prossime 



Decidere oggi per il nostro io di 
domani 

le decisioni intertemporali  





SELF CONTROL IS A LIMITED 
RESOURCE 



Baumeister, R. F. et al. (1998). "Ego depletion: 
Is the active self to limited resource. Journal of 
Personality and Social Psychology 74 (5): 1252-
1265. 
 

Baumeister, RF. (2002). "Ego Depletion and 
Self-Control Failure: An Energy Model of the 
Self's Executive Function". Self and Identity 1 
(2): 129–136. 



Self-control and Ego depletion 

It is drained by 

• Processing perceptions 

• Cognitive procesess 

• Decision making 

• Stress 

• Regulation of emotions 

• Tiredness and lack of sleep 

• hunger 



Ego depletion and aggressiveness 

 



Training, strengthening Self-control 
and aggressiveness 

 



Training Self-control and 
aggressiveness 

 





The Amygdala 

• The main centre of 
emotional brain 

• Highly activated during 
fear and anger 

• Age differences, more 
active in youngsters 

• Gender differences, more 
active in male 



Putting feelings into words 

“What, man! Ne'er pull your hat upon your brows. 
Give sorrow words. The grief that does not speak 
Whispers the o'erfraught heart and bids it break” 
 
Shakespeare, Macbeth, Act 4 Scene 3 



Putting feelings into words 

• naming the emotion perceived while 
observing various emotional expressions, the 
activation of the amygdala decreased 
compared to when the same photos were 
simply observed. 

• This is particularly evident for anger 







Working with the Emotional lexicon 

• A self-assessment of mood states improves 
mood 

• Lexicon of affective states 

https://d.docs.live.net/596f96fe8c04f68c/Civiform/Affective states.docx
https://d.docs.live.net/596f96fe8c04f68c/Civiform/Affective states.docx
https://d.docs.live.net/596f96fe8c04f68c/Civiform/Affective states.docx
https://d.docs.live.net/596f96fe8c04f68c/Civiform/Affective states.docx
https://d.docs.live.net/596f96fe8c04f68c/Civiform/Affective states.docx
https://d.docs.live.net/596f96fe8c04f68c/Civiform/Affective states.docx


Tense 

Angry 

Worn Out 

Unhappy 

Confident 

Lively 

Confused 

Amazed 

Disillusioned 

Sorry for things done 

Listless 

Peeved  

Disappointed 

Sad 

Active  

Humiliated 

Compassionate 

On edge 

Grouchy  

Blue 

Energetic 

Isolated 

Panicky 

Hopeless 

Jealous 

Relaxed 

Resentful 

Grateful 

Unworthy 

Perplexed 

Spiteful 

Rejected 

Sympathetic 

Uneasy 

Restless 

Remorseful 

Proud 

Fatigued 

Accepted 

Skeptical 

Helpful 

Annoyed 

Suspicious 

Amused 

Discouraged 

Resentful  

Empathetic 

Vulnerable 

Nervous 

Ashamed 

Lonely  

Kind 

Miserable 

Coragueous 

Muddled  

Cheerful  

Inadequate 

Bitter  

Loving 

Exhausted  

Anxious  

Gloomy  

Desperate  

Sluggish  

Rebellious  

Helpless  

Weary  

Alert  

Deceived  

Furious  

Disgusted 

Trusting  

Hesitant 

Bad-tempered  

Worthless 

Forgetful 

Carefree 

Embarrassed 

Terrified 

Guilty 

Vigorous    

Threatened 

Bushed 

Exuberant  

Recalcitrant 

Selfish 

Determinate 

Exalted 

Purposeless 

Enthusiastic 
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Lo strumento: la app 



La app: stato emotivo prevalente 



La app: Profile Of Mood State (POMS) 



La app: contestualizzazione 
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The intervention programme 

• 10 different sessions of activities 

• Each session includes, some brain-based 
teachings, contemplative practice 
(mindfulness) 



MEDITATION AND MINDFULNESS 



The root of Self-control is Self-awareness 



Science 330, 932 (2010) 



 

A wandering 
mind is an 

unhappy mind 



Infelicità media 
riportata per 
ogni attività 



Mind wandering 
occurred in 46.9% 

people were less happy 
when their minds were 
wandering than when they 
were not [slope (b)=–8.79 

people were no happier when thinking about pleasant topics than about their 
current activity (b=–0.52, not significant) and were considerably unhappier 
when thinking about neutral topics (b=–7.2,P< 0.001) or unpleasant topics (b=–
23.9, P< 0.001) than about their current activity 



Many types of meditation 

• Mindfulness 

• Metta – loving kindness 

• Analytic meditation 

• Compassion meditation 

• Standing and walking meditation 

• Purifying meditation 

A common trait: training attention and 
awareness, non judgemental observation of 
mental contents and processes 



Promoting the ability to control 
behaviour, emotions and 

impulsiveness 



Mindfulness 

• From the Pali term (the Indian language of the 
first Buddhist writings) “sati”: awareness, 
attention, memory.  

1) “self-regulation of attention” (maintained on 
the immediate experience); 

2)“attitudinal orientation” (curiosity, openness, 
acceptance); 

3)“Intention: constantly "remembered" 
voluntary control" 



Mindfulness 

• Mental training that develops metacognition and 
awareness, 

• Metacognition is the observation of mental 
dynamics and contents from a detached 
perspective.  

• This is the precondition for controlling mental 
processes and particularly the emotions and 
impulsiveness. 

• Mindfulness is a training exercise in the ability 
to respond to stimuli in a reflective way rather 
than by reflex. 





Mindfulness and the presence in the 
moment 

• We are generally absent, transported by an 
inner monologue separate from the present, 
many other time our behaviour is controlled 
by environmental stimuli 

• We are driven by impulses and unable to 
control our behaviour 



Living the present unconsciously and 
its consequences 

• Unawareness of the appetites and of the 
signals from the brain centres that codify 
emotional and impulsive reactions and habits 

• Inability of recognizing our mood 

• Imability to properly recognize other’s 
emotions 

• Unawareness of the “natural” pleasure 





Mindfulness, meditation and 
neuroplasticity 

 



Thickening of 
prefrontal cortex 



Regional maps showing the statistical differences (A) in cortical thickness and (B) in FA 

between meditation practitioners and control subjects. 

Do-Hyung Kang et al. Soc Cogn Affect Neurosci 2013;8:27-

33 

© The Author (2012). Published by Oxford University Press. For Permissions, please email: 

journals.permissions@oup.com 



Larger gray matter volume in PFC and 
hippocampus 

 



 



Ego depletion and meditation 

 



Ego depletion and 
meditation 



MISURE 



SDQ - Strenghts and Difficulties Questionnaire 
(Goodman & Goodman, 2009) 

 
punti di forza e le debolezze dell’adolescente in 
cinque dimensioni: 

• emozioni, 

• comportamento, 

• rapporti sociali, 

• disattenzione/iperattività, 

• Prosocialità 
punteggi maggiori corrispondono a maggiori difficoltà 
nella dimensione in oggetto 



Balloon Analogue Risk Task (BART-Y) Balloon Analogue Risk Task (BART-Y) 

misura di impulsività, 
maggiore è il punteggio, 
maggiore è l’impulsività. 



Temporal Discounting Task 

misura di impulsività, 
maggiore è il punteggio, 
maggiore è l’impulsività. 



Go-No Go Task 

valuta la capacità di 
inibire gli impulsi. 
Un task centrale per 
la misurazione 
dell’autocontrollo  



Questionario di soddisfazione 
scolastica 

 • somministrato solo a T2 
• Misurazione della soddisfazione percepita nei 

confronti dell’anno scolastico passato. 
Quattro item valutavano: 

1. La soddisfazione in generale; 
2. L’impegno richiesto dalla scuola; 
3. Quanto si erano trovati bene con i compagni 

di classe; 
4. Quanto si erano trovati bene con gli 

insegnanti. 
 



Campione 

  

condizione 

Totale controllo sperimentale 

scuola Ampezzo 0 17 17 

TS Campi Elisi 0 23 23 

Codroipo 20 20 40 

Forni di Sopra 0 11 11 

TS Istituto Dante 58 0 58 

Muggia 0 23 23 

San Daniele 18 24 42 

Villa Santina 34 0 34 

Totale 130 118 248 

 



SDQ - Strenghts and Difficulties 
Questionnaire (Emozioni) 

Condizione N Media DS 

Controllo 125 11.83 3.18 

Sperimentale 110 11.57 3.14 

Totale 235 11.71 3.16 

 

Condizione N Media DS 

Controllo 116 12.24 3.18 

Sperimentale 108 11.79 3.25 

Totale 224 12.02 3.22 

 



SDQ - Strenghts and Difficulties 
Questionnaire (comportamento) 

Condizione N Media DS 

Controllo 115 8.37 2.37 

Sperimentale 107 8.12 2.37 

Totale 222 8.25 2.37 

 
Condizione N Media DS 

Controllo 122 8.16 2.46 

Sperimentale 106 7.76 2.01 

Totale 228 7.97 2.27 

 



SDQ - Strenghts and Difficulties 
Questionnaire (disattenzione) 

Condizione N Media DS 

Controllo 122 11.50 3.35 

Sperimentale 111 11.12 3.34 

Totale 233 11.32 3.34 

 

Condizione N Media DS 

Controllo 114 12.05 3.32 

Sperimentale 105 11.30 3.47 

Totale 219 11.69 3.40 

 



SDQ - Strenghts and Difficulties 
Questionnaire (rapporti) 

Condizione N Media DS 

Controllo 114 8.40 3.02 

Sperimentale 105 8.39 2.60 

Totale 219 8.40 2.82 

 

Condizione N Media DS 

Controllo 124 8.29 2.57 

Sperimentale 109 8.08 2.52 

Totale 233 8.19 2.54 

 



Balloon Analogue Risk Task (BART-Y) 

Condizione N Media DS 

Controllo 117 442.73 129.40 

Sperimentale 112 467.31 112.83 

Totale 229 454.75 121.94 

 

Condizione N Media DS 

Controllo 113 386.88 138.51 

Sperimentale 107 423.88 127.66 

Totale 220 404.88 134.32 

 

+ 15% 

+ 10% 



Temporal discount task 
Condizione N Ric immediata Ric differita 

Controllo 113 15 (13.3%) 98 (86.7%) 

Sperimentale 109 16 (14.7%) 93 (85.3%) 

Totale 222 31 (14.0%) 191 (86.0%) 

 
Condizione N Ric immediata Ric differita 

Controllo 121 24 (19.8%) 97 (80.2%) 

Sperimentale 110 21 (19.1%) 89 (80.9%) 

Totale 231 45 (19.5%) 186 (80.5%) 

 

T1 

T2 



Frequenze e proporzioni cambiamento 
scelte  

 Condizione Da ric. differita a 

ric. immediata 

Stessa scelta Da ric. immediata 

a ric. differita 

Controllo 13 (12.5%) 87 (83.7%) 4 (3.8%) 

Sperimentale 15 (14.9%) 78 (77.2%) 8 (7.9%) 

 
nella condizione sperimentale c’è una maggior proporzione di 
cambiamenti nella direzione della scelta più matura 
35% da ricompensa immediata a ricompensa differita, contro il 23% 
nella condizione di controllo  



Proporzione Accuratezza Go-NoGo 
Round 1 NoGo (medie) 

Condizione Media DS 

Controllo T1 .54 .24 

Sperimentale T1 . 54 .22 

Controllo T2 .57 .23 

Sperimentale T2 .62 .24 

 

+ 0.8 

+ 0.3 





Soddisfazione anno scolastico 

 Controllo 

M (ds) 

Sperimentale 

M (ds) 

p (df) p 

Soddisfazione 2.86 (.82) 3.01 (.81) 1.441 (235) .15 

Impegno 

richiesto 

2.97 (.75) 3.07 (.73) 1.070 (236) .29 

Compagni 3.26 (.90) 3.28 (.80) .647 (236) .52 

Insegnanti 2.86 (.86) 3.11 (.76) 2.283 (235) .02 
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Alcuni risultati 
con Test Multidimensionale dell'Autostima (Bracken, 

1992 e 2005) adattato  
 
 1) Relazioni interpersonali: come il soggetto valuta i suoi rapporti 

sociali, con i pari e con gli adulti; 

2) Competenza nel controllo sull’ambiente: la sensazione di essere in 
grado di dominare gli eventi della propria vita; 

3) L’emotività: la vita emotiva, la capacità di controllare le emozioni 
negative; 

4) Il successo scolastico: i successi o i fallimenti sperimentati nella 
classe; 

5) La vita familiare: le relazioni nella famiglia, il grado in cui si sente 
amato e valorizzato; 

6) Il vissuto corporeo: la percezione del suo aspetto, delle capacità 
fisiche e sportive, ecc.  















SPORT, BRAIN, EMOTIONS AND 
EXECUTIVE FUNCTIONS 



Sports, cognitive functions, executive 
functions and well-being 

• Verburgh L et al. Physical exercise and executive functions in 
preadolescent children, adolescents and young adults: a 
meta-analysis. Br J Sports Med. 2014 Jun;48(12):973-9; Smith 
PJ, et al. Aerobic exercise and neurocognitive performance: a 
meta-analytic review of randomized controlled trials. 
Psychosom Med. 2010 Apr;72(3):239-52; Guiney H, Machado 
L. Benefits of regular aerobic exercise for executive 
functioning in healthy populations. Psychon Bull Rev. 2013 
Feb;20(1):73-86; Norris R, Carroll D, Cochrane R The effects of 
physical activity and exercise training on psychological stress 
and well-being in an adolescent population. J Psychosom Res. 
1992 Jan; 36(1):55-65 



• Physical exercise increases neuroplasticity 

• Physical exercise activates the brain reward 

system and the system of 

endogenous opioids and 

cannabinoids 



Sport and neuroplasticity 

• Physical acticity stimulates the production of 
growth factors, the first promoters of 
neuroplastic phenomena 



Running and BDNF in hippocampus 

 



 



 



 



Correlation of 
opioidergic binding 
in runners with VAS 
ratings of euphoria.  

Henning Boecker et al. Cereb. 
Cortex 2008;18:2523-2531 

© The Author 2008. Published by Oxford University Press. All rights reserved. For permissions, 
please e-mail: journals.permissions@oxfordjournals.org 



 

 

 

 

• + DA & 5-HT 

• - glu 

• - amygdala 

• + opioids 

Physical exercise and 
endocannabinoids 



Il progetto regionale «imparare a 
gestire le emozioni» 

• Attività di formazione agli studenti su 
meccanismi dei processi mentali e strategie di 
regolazione delle emozioni e per l’autocontro 
con peer education 

• Attività di aggiornamento del personale 
docente e di informazione per genitori 

• Messa a punto e utilizzo di una App per una 
ricerca/intervento sulle variabili momentanee 
ed ecologiche delle emozioni nei ragazzi 



Grazie per 
l’attenzione!! Stefano Canali 
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Dual N-back 

 

http://brainscale.net/dual-n-back/training 

http://brainworkshop.sourceforge.net 


