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(i) IMPROVING reading in children with dyslexia by
REDUCING their visuo-attentional deficits

Current Biology 23, 462466, March 18, 2013 ©2013 Elsevier Ltd All rights reserved  http:// dx. doi.org/10.101 6fj.cub. 201 3.01.044

Action Video Games Make
Dyslexic Children Read Better
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| 3 Circuiti Parietali dell’Elaborazione dei Numeri

(citato circa 1628 volte!!! 1 Dic 2015)
Dall’alto

Emisfero
Sinistro

Emisfero
Destro

EEEN Solco IntraParietale (SIP) Bilaterale: Codice Analogico di Grandezza (LNM)

mmmmmm Giro Angolare Sinistro (GAS): Transcodifica verbale dei numeri

— Corteccia Parietale Posteriore (CPP) bilaterale: Orientamento dell’Attenzione Visiva

Tratto da Dehaene et al. (2003) Cognitive Neuropsychology


http://scholar.google.it/citations?user=by8C-jMAAAAJ&hl=it

Aims of studies (i) Children with Developmental Dyscalculia
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Aims of studies

Methods
- Participants

- Procedure and stimuli

Results and discussion

Conclusion

(ii) Small numerosity estimation
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(ii) Pre-arithmetic children

The efficiency of visuo-spatial attention of 63 pre-arithmetic
(5-6 years old) children was measured in T1. The efficiency of
numerosity estimation was measured one year after in T2.
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Aims of studies

Methods
* Participants
* Procedure and stimuli

Results and discussion

Conclusion

(ii) Pre-arithmetic children
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Dyscalculia Remediation by Action Video Games

Hubars reading
Numerical cognition is impaired in about

5% of children; they are affected by a
neurodevelompmental disorder called
dyscalculia. The neurocognitive causes of
dyscalculia are debated, and dyscalculia
remediation is far from being achieved.
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Children with Dyscaleulia = “Action”
training (n=14]).
Children with Dyscalcalia = “Non Action”
training (n=14).
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It has been demonstrated that action video games efficiently improve attention (Green & Bavelier, 2003, 2012) and reading abilities in children with dyslexia
(Franceschini et al. 2013). We found that playing action video games improved children's number sense and arithmetic skills. Visuo-spatial and cross-modal
temporal attentional skills also improved after action video game training, without however translating inte any evident modification of oculo-motor
exploratory activity. Our results suggest that attention improvements can impact positively on mathematical skills, and that action videogames could

provide a fun remediation of dyscalculia and help unveiling the causal role of visuo-spatial attention in numerical cognition.




Attenzione visuospaziale

Rappresentazione dei due compiti Focused spatial attention
(Pannello a)
e del Distributed spatial attention (Pannello b)

d b
1000 ms 1000 ms
34ms 150ms
Ale-90d
150ms 34ms
AlMe-S0c
100ms 100ms
50ms \ 50ms
B868-8818 B88-6888
1000 ms ‘\ 1000 ms

yiis
b W B I '
ju i R ol o
=
o Bt B Y '
bl B ol o O




09

08

07
806
N
=05
304

02
01

VAST: Attenzione Focalizzata (cue)

- -
- - *
j . *I I

N N ) ", » ”
& & & & & &
» o o » » &
v o » & o o

Q7 7 Q7 R Q7 Q7

VAST: Attenzione Distribuita (probe)

08

07
0,6

~n05

x
po4
303 -
02 -
01+
0 T T

o o & O o &
ch &c &c Jg, &c &c
7/ / / / /
o o o o ¢ o
Q7 N\ 7 7 Q7 N

tezza

A

Test T per campioni appaiati — Cue condition

Test T per campioni appaiati — Probe condition

Differenze a coppie { of Sign. (1-coda)
M ds
eccl (t0) - eccl (t1) -275 156 -4,983 7 ,001*
ecc? (t0) - ecc? (t1) -141 140 -2,851 7 012*
ecc3 (t0) - ecc3 (t1) -148 138 -3,033 7 009

Differenze a coppie t o Sign. (1-coda)
M Ds
eccl (t0) - eccl (t1) -226 172 -3,711 7 004+
ecc2 (t0) - ecc2 (t1) -022 180 -,345 7 370
ecc3 (t0) - ecc3 (t1) -,0475 177 -,760 7 236

00,01, *p0,05

00,01




Prova numero e calcolo:
Lettura di numeri

Ricerca "Disc e videogames”
17 Giugno 2013

b

 Lettura di numeri
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Lettura di numeri

Lettura numeri - velocita
150,0
140,0
130,0
_ 1200
- 110,0 [
100,0
90,0
80,0
Ht0 mtl mt2

Lettura numeri - errori

80
70
60
=50
-]
540
30
20
10
00

N0 mtl mt2

Test T per campioni appaiati — Lettura di numeri (velocita)

Test T per campioni appaiati — Lettura di numeri (errori)

Differenze a coppie ; f Sign. (1-coda)
M Ds
t0-t1 15 1,506 3,726 13 003
t1-12 il 5123 758 13 463

[“p«0,01

Differenze a coppie t o Sign. (1-coda)
M Ds
t0-t1 26,4333 43,7328 2,094 11 030%
t1-t2 -1,46357 44,72594 -122 13 1452

00,05




Triplette

SEGNA CON L
?'.\} . g
Triplette - velocita
140,0
130,0
1200
Z 1100
100,0
90,0
80,0
N0 mtl W2
Test T per campioni appaiati — Triplette (velocita)
Differenze a coppie i of Sign. (1-coda)
Punteqqio/12 M Ds
1041 17 21,736 2,926 13 006"
{142 10,12 39,97887 -913 12 319
p0,05




Conteggio regressivo

Ricerca “Disc ¢ videogames”
~ 17Giugno 2013

Ti

PROVA di ABILITA NUMERO-CALCOLO
DIVIDUALE ORALE
FOGLIO ESAMINATORE

DATA g [6[43

)

Errori

Conteggio regressivo - errori
16,0
14,0
12,0
10,0
8,0
6,0
4,0

20

0,0

Hi0 mtl mt2

Test T per campioni appaiati —Conteggio regressivo (errori)

Differenze a coppie i of Sign. (1-code)
M Ds
10-t1 4,0721 8,004 947 13 039%
1112 1,769 6,735 1,274 12 362

00,05




Calcolo mentale oltre il 10

M)L Calcolo mentale oltre il 10 - accuratezza

75

6,5

327 3L (39) 6
18+23_Lio (41) 55
267 X (33) 5
15

4

Addizioni

Test T per campioni appaiati — Calcolo mentale complesso oltre la decina

Differenze a coppie ¢ of Sign. (1-coda)
M Ds
ADDIZIONI [ o3 | -1286 2,164 2,223 13 Az
OLTRE LA
DECINA t1-2 -143 3,110 -172 13 433

*pe0,05




abelline saltate

- “Disc e videogames”
1 Glugno 2013

Tabelline saltate - accuratezza
4,0
| TABELLINA (?ue) » 3 §
) 3,0

25

20

items corretti

15
10

i

05

i/ \
36 L 00

+ (14)

Tl

B0 mtl mt2

Test T per campioni appaiati — Tabelline saltate (accuratezza)

Differenze a coppie i of Sign. (1-coda)
M Ds
10-t1 1,714 1,204 -5,326 13 000
1142 830 2,438 1,274 13 113

[“p«0,001




Discalculia test
Confronto dots-numeri

items corretti

14,5
14,0
135
13,0
12,5
12,0
11,5
11,0
10,5

10,0

Confronto dots-numeri - accuratezza

Ht0 mtl mt2

Test T per campioni appaiati — Confronto tra grandezze dots - numeri (accuratezza)

! Differenze a coppie i of Sign. (1-coda)
M Ds
10-11 -1,214 2,190 -2,075 13 029
1112 -143 1,791 -,298 13 385

[“p<0,05




a) Dots-to-dots match-to-sample

Target
B000 ms Chance level

Matzh Man-match -1 Mon-match +1
Tima

Elank
1200 ms




Nessun conflitto d'interesse:
Finanziamento dalle compagnie degli
“action video games " = 0 (ZERO)
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Ecco una delle prime “simpatiche” reazioni al nostro
paper sugli action!!!

It’s OK, mum. I'm
doing my reading
homework!

E’ chiaro... giocare con gli action non e come leggere ;-)
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Current Biology 20, 1573-1579, September 14, 2010 ©2010 Elsevier Ltd All rights reserved DOl 10.1016/j.cub.2010.07.040

Report

Improved Probabilistic Inference
as a General Learning Mechanism

with Action Video Games

C. Shawn Green,'2 Alexandre Pouget,’
and Daphne Bavelier'*

1Department of Brain and Cognitive Sciences, University

of Rochester, Rochester, NY 14627, USA

meet our standards for improved probabilistic inference.
These can be defined rigorously in the task we chose by
considering decision making from a probabilistic perspective.
Before committing to a choice, the best a subject can dois to
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4. Prevenzione della dislessia
Innovativa anotomia funzionale della lettura

[l modello modificato di Stanislas Dehaene

Attentional System
for Serial Reading

e

Visual Processing

I Semantic I
System Vlsual Word Form
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(a) Location information
via magnocellular

Action video games: o |

Allenano il circuito dorsale o L
quello ventrale??? 2L =Nl
chation information ; l\\‘ :

Ventral “what”
or

Dyslexia: a deficit in visuo-spatial
attention, not in phonological l |
processing e

Object location ® Q PPC
- . 1 - 2 facilitated by %
Trichur R. Vidyasagar and Kristen Pammer o0-dow : ~ —
f pdb K L TNe—y
eedbac s N
1 Department of Optometry & Vision Sciences, University of Melbourne, Parkville, Vic 3010, Australia 5
2 Department of Psychology, The Australian National University, Canberra A.C.T., Australia . MT \
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\L \
Contents lists available at ScienceDiract ,ﬂSI?rN Pattern information \ [ (‘} ) ar A
via parvocellular LH] \ ¥ \ ( ﬁ
pathway by : )
HP 50-60 msec
Vision Research

Processing of

pattern at
selected location
journal homepage: www.elsevier.com/locate/visres @-000-8

(c)

Top-down feedback
selecting another

Perceptual learning as a possible new approach for remediation object location
and prevention of developmental dyslexia

Simone Gori *, Andrea Facoetti™

Developmental and Cognidve Newroscience Lab, Department of General Paychalogy, Universiry of Paduo, Padia 35137, Inaly
Developmental Neuro g ychology Undr, Scientific nsriture “E Medea”, Bostiio Parind, Leaco 23842, Italy

TRENDS in Cognitive Sciences



(a)

Action video games: iy /|
Allenano il circuito dorsale o '
quello ventrale???

Location information
via magnocellular

thway by
E %

30-40 msec
or
PERCEPTION pathway
+ 500 ms (b) i Frontoparietal network
102 ms selecting location
for further processing
Object location PPC
facilitated by . . »
@ 1 . top-down o | @ i, iy
% > feedback s i
® _Nin \
Vi A N\
500 ms /7 N\
Pattern information [ (‘} b T A
via parvocellular 4k \ 7 \ ( ﬁ
pathway by P
50-60 msec
Present until Processing of
pattern at
response selected location

(c) Top-down feedback
selecting another

object location

Risultati:

Nessuna variazione nel Grating Orienting
task (NAVG = t1 vs. t2 0 AVG = t2 vs. t3).

TRENDS in Cognitive Sciences



Un semplice esempio di
disfunzione della percezione
del mov1mento

Pre-trauma cranico!



Un esempio di lento
orientamento
dell’attenzione




Location information
via magnocellular
pathway by 40 msec

5. Perché funzionano?

3. Action video gdames:
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n _~ / P\ S/
\\: { \( %(Aﬁ

MT
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via magnocellular
pathway by \ W/
30-40 msec —~ \

Coherent dot motion
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PERCEPTION pathway

() i Frontoparietal network

selecting location
for further processing
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TRENDS in Cognitive Sciences



(ii) IMPROVING reading in children with dyslexia by
RESTORING the dorsal-attentional network

T /M (a) — =
< k X W w . Location information
Ll Cerebral Cortex, 2015, 1-14 Dorsal ‘where psapuondeliobiog v
< ] ¥ E
=== \ ACTIOh? pailway pathway by 40 msec

doi: 10.1093/cercor/bhv206
Original Article

OXFORD
ORIGINAL ARTICLE

Location information

Multiple Causal Links Between Magnocellular-Dorsal | =

30-40 msec
Pathway Deficit and Developmental Dyslexia pescErTION paay
Simone Goril2T Aaron R. Seitz3, Luca Ronconi%#4, Sandro Franceschini?# o i
and Andrea Facoetti24t F':'fggigf;zf:
Objggt location . ‘PPC
0.01 ~ — 0.805 ety P
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La lettura e cruciale
per vivere nella
societa moderna
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MA

la dislessia e causata da una combinazione di cause.




I tradizionali trattamenti della dislessia sono spesso lenti, lunghi,
costosi e frustranti per i bambini (e i loro genitori) e spesso
neppure troppo efficienti.

~

Il nostro approccio mira alla prevenzione, piuttosto che al
trattamento della dislessia mediante un trattamento
preventivo prescolare mediante video giochi




PRE-LETTURA

ACQUISIZIONE DELLA LETTURA
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(1) PREVEDERE la dislessia nei prescolari MISURANDO il
funzionamento visuo-attenzionale

Current Biology 22, 814-819, May 8, 2012 Report
A Causal Link between Visual Spatial

Attention and Reading Acquisition
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(2) PREVEDERE la dislessia nei prescolari MISURANDO il
funzionamento del circuito dorsale

Cerebral Cortex Advance Access published October 6, 2015 077 o= PR (=12
== TR (n=60)
Cerebral Cortex, 2015, 1-14 g 06-
L
) > 0.5+
doi: 10.1093/cercor/bhv206 o
Original Article g 04
ORIGINAL ARTICLE ; 03
Multiple Causal Links Between Magnocellular-Dorsal §
Pathway Deficit and Developmental Dyslexia 0.2
1 1 1 1
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selecting location
for further processing
e oS o Coherence level [%]
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(3) Migliorare la lettura nei bambini con dislessia
RIDUCENDO i loro disturbi visuo-attenzionali

Current Biology 23, 1-5, March 18, 2013
Report

Action Video Games Make
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(4) Migliorare la lettura nei bambini con dislessia
“AGGIUSTANDO” i loro disturbi del circuito dorsale

Cerebral Cortex Advance Access published October 6, 2015

Cerebral Cortex, 2015, 1-14
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Original Article

ORIGINAL ARTICLE

Multiple Causal Links Between Magnocellular-Dorsal
Pathway Deficit and Developmental Dyslexia
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(4) Migliorare la lettura negli adulti con dislessia
“AGGIUSTANDO” i loro disturbi del circuito dorsale
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(iv) PREDICTING dyslexia in pre-readers by MEASURING
the visuo-attentional functioning

Current Biology 22, 814-818, May 8, 2012 ©2012 Elsevier Ltd All rights reserved DOI 10.1016/j.cub.2012.03.013

Report
A Causal Link between Visual Spatial
Attention and Reading Acquisition

18
B 2007
16
QPOP A SH&YTISPEHO NP Y D2 k< JORI@Y¥P 0
—oBzO®opadH&TI® O VHLI 2 p< (T @YpPk
Y oo® aPet& HTT@EP-D 3 LR/~ kPOI@B< TP 1a ‘
oo $HP&TIPBED Yo CIVE2 < JOXRBI@YPD
2 P Rg g A e S 2 - . )
2 1007 o
B g 12 % P ) ’
Pyt ) o Ao H & YTPI @ O PR Y WP \2 ¥k K FO3I@¥Pp ;’ B . . 0 [ ] 0
y 2 ¢
P2pPocadf&pNOedpOp W M@XK X K POIOPIE@Y EIO $ LI -
) ~ g N o0 [
00 Hxwpad¢r&EPYN®FO XY @A PRIPYIOI@PY¥P e} ; L) ........ ¢
0:@xa BOHE&CYPN SPO p XY@ AXINTPO+@¥P 8 gom- ...."0_ e P .
9w addBLYNPOdOBHRYM@MEKXPRITNoiB@YP o . .. d
\ 3 L) (1] .
(4 s )
6 0, % %
) L] o
g % .. e
[ *
4 '1m‘
Normal Readers Poor Readers ¢
500 ms 50
_ A . o
= = 45 ¢
50 ms E -2001
=)
— - _ —_ ~ T T T T T T
> 40 040 420 00 020 040 080
50 ms S Vil
© alid Cue (rate)
— — _ _ 3 35
180 ms £
—
] _ < [o 1ol @ 30
I 600 2 M Normal
i ms ]
] Readers
= 25
— — — — @ Poor Readers
i © <
H o o 20
% Q No Cue Valid Invalid
v
o Cue




(v) PREDICTING dyslexia in pre-readers by MEASURING
the dorsal-attentional network
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5. Dyslexia prevention

EDUCATION FOR ‘

THE EARLY YEARS

Preschool Programs Can Boost
School Readiness

William T. Gormley Jr.,* Deborah Phillips, Ted Gayer

Preschool programs in Oklahoma help children
to succeed in school.

TPS pre-K
I Head Start

Lol

Letter-Word ID Spelling Applied problems

Program impacts in monthly equivalents

o - ~ w &~ w o ~ - o
1 1 I 1 Il 1 1 1 1

Woodcock-Johnson achievement subtest

h

Preschool programs strengthen reading, writing, and math skills




5. Dyslexia prevention

Dyslexia: A New Synergy Between
Education and Cognitive Neuroscience

John D. E. Gabrieli

Reading is essential in modern societies, but many children have dyslexia, a difficulty in learning
to read. Dyslexia often arises from impaired phonological awareness, the auditory analysis of
spoken language that relates the sounds of language to print. Behavioral remediation, especially
at a young age, is effective for many, but not all, children. Neuroimaging in children with
dyslexia has revealed reduced engagement of the left temporo-parietal cortex for phonological
processing of print, altered white-matter connectivity, and functional plasticty associated with
effective intervention. Behavioral and brain measures identify infants and young children at risk
for dyslexia, and preventive intervention is often effective. A combination of evidence-based
teaching practices and cognitive neuroscience measures could prevent dyslexia from occurring in
the majority of children who would otherwise develop dyslexia.




overeto
ttention
okshop

5. Dyslexia prevention

To date, dyslexia
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It has been demonstrated that action video games efficiently improve attention (Green
H &Bavelier, 2003, 2012) and reading abilities in children with dyslexia (Franceschini et al. 2013); our

TO Wa rd S t h e P re Ve n t I O n O f results showed, for the first time, that these attentional improvements can directly
translate into better language and reading-related abilities, providing a new, fast and
D y S I e X i a fun potential prevention training for dyslexia that has theoretical relevance in

unveiling the causal role of attention in reading acquisition.

Gadi Geiger & Domenic G. Amara

Al Memo 2005-029 October 2005
CBCL Memo 256




5. Dyslexia prevention

Experimental design

71 pre-reading (5-6 years old) children at
familial risk for dyslexia:

- 41 Low risk = none deficits in the neurocognitive
predictors of reading acquisition;

-30 High risk = one or more deficits in the
neurocognitive predictors of reading

acquisition.




5. Dyslexia prevention

30 pre-readers at High risK oneor

more deficits in: (i) letter recognition, (ii) RAN of colors,
(iii) phomeme discrimination and/or (iv) serial visual

search:

-16 “Action” video games
(20 hours);

- 14 “Serious” video games
(20 hours).

Attentio

Dyslexie




(vi) PREVENTING dyslexia in pre-readers by TRAINING

- =—— the dorsal-attentional network
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5. Dyslexia prevention

“Serious” video games (by tablet) = training of
visual attention (i.e, visual search and orienting), rapid
auditory processing (i.e, speech sounds) and letter-
to-speech sound mapping.

¢ 3/

-~ @@@@@ ) SARA %
111 Show video !



serious video games.avi

5. Dyslexia prevention

“Action” video games training
(by Nintendo DS)
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action video games.avi

Space Invaders Extreme II

Imprevedibilita
spazialee
temporale

Alto grado di 06770%
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percettivo, VIDw
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chermo

motorio G mns 8

Alta velocita di
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rivalutare i predittori



5. Dyslexia prevention

Visuo-spatial improvement:
Block design
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5. Dyslexia prevention

Visuo-spatial attention
improvement
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5. Dyslexia prevention

Global "phOnOlogical" (letter recognition, RAN of colors
and phoneme discrimination) skills impl‘ovement
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5. Dyslexia prevention

Phoneme discrimination improvement???
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4. Prevenzione della dislessia

Partecipanti

Gruppo
sperimentale [l DS Padova -18
eDS Lecco - I6

Controllo . .
PASSIVO e NO Rischio - 41

e Cognitivo - I5

Controllo

Attivo oiPad - 14




4. Prevenzione della dislessia

Dmg&mconeuﬁb

ABILITA ABILITA
VISUO-PERCETTIVE VISUO-COSTRUTTIVE

RICOHOSC'meC?tO Assemblaggio dei
figura-sfondo cubetti in una

Ricerca visiva configurazione

Orientamento dlobale e coerente
spaziale




4. Prevenzione della dislessia

M igllo ramenti visuo-spaziali

Migliore %
distribuzione %IO
delle risorse E 8
attentive ENX¢
nello spazio !
2

0

No Rischio Cognitivo DS Lecco iPad DS Padova



4. Prevenzione della dislessia

Verswne ripetuta @ Versione nuova

L PACA BACA .\ nevorpzza | CAPA CABA
2 BATA PATA FONOLOGICA 2 TABA TAPA
3 PASE PASE 3 SEPA SEPA
4 FAMI VAMI MEMORIA 4 MIFA MIVA
5 VALA VALA . FONOLOGICA 5 TAVA TAVA

A BREVE TERMINE
6 LETA LEDA 6 LATE LADE



4. Prevenzione della dislessia

M i.glio ramenti uditivo-fonologici

NITINITY

No Rischio Cogmtwo DS Lecco iPad DS Padova No Rischio Cogmtwo DS Lecco iPAD DS Padova
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In entrambe le versioni vi é una riduzione

del numero di errori nella discriminazione di non-parole



4. Prevenzione della dislessia

17
bambini
su I8
migliorano
di almeno
I DS rispetto
al gruppo a
rischio
cognitivo

bambini
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Current Biology 20, 1573-1579, September 14, 2010 ©2010 Elsevier Ltd All rights reserved DOl 10.1016/].cub.2010.07.040

Improved Probabilistic Inference
as a General Learning Mechanism
with Action Video Games

C. Shawn Green,'2 Alexandre Pouget,’

and Daphne Bavelier’*

1Department of Brain and Cognitive Sciences,
of Rochester, Rochester, NY 14627, USA

Report

meet our standards for improved probabilistic inference.
These can be defined rigorously in the task we chose by

University

considering decision making from a probabilistic perspective.

Before committing to a choice, the best a subject can do is to

A B
100 >
B NVGP(N=12) g ! y !
High Tone Amplitude ® VGP (N=11) .;;" ? 20
9] wmmsems NVGP Model Fit 3
i = = = VGP Model Fit 15
- 3
F o 80 F 10
L &
- i
S Jr 5
o 70 S
= el U
N 4
"? 0.8
Medium Tone Amplitude 60 .a“ '
s
r i 0.6
50
0.4
0.2

9 ..¥ 0
fz\ 2 ', c«.." 04
Low Tone Amplitude § g F ""-.,_ I
S ESTRRAN
= - T~ - i ,
=4 - ey
@ 5 P - - i"’n,,. ‘i i 02
-, L, A
4 B 0.1
i' - _i- - i.
3 N 0
=39 -33 =27 21 -15 -9 -3 3

SNR (dB tone - dB noise)

Integration Rate

NVGP

Decision Bound

NVGP

Non-decision time

NVGP




(vi) PREVENTING dyslexia in pre-readers by TRAINING
the dorsal-attentional network (Study 1)
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(vi) PREVENTING dyslexia in pre-readers by TRAINING
the dorsal-attentional network (Study 2)

Phoneme discrimination task:
"paca” "baca” same or different?
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(vi) PREVENTING dyslexia in pre-readers by TRAINING
the dorsal-attentional network (Study 3)

Serial Visual Search

15 -

B At Risk Action
10 -

At Risk No Action
5 il

Time [sec]
[}

dn
1

[A2quwnu] saoaa]

-25 -

ART [sec] AErrors

Phoneme discrimination
20

Pseudo-word repetition

EmTl mT2 ]

%]
o

)
[}

Accuracy
= =
] [¥y]

w
|

mTl mT2
I

T 0
At Risk Action At Risk No Action

At Risk Action

At Risk No Action

Neural basis of AVG training in at DD risk children:
A resting-state EEG study
A reduction of alpha band (10-14 Hz) oscillatory activity in

posterior areas

-

After_ ction
S

A

AN

>
ction E fe



../Downloads/action video games.avi
../Downloads/action video games.avi
../Downloads/action video games.avi
../Downloads/action video games.avi

Messaggi da portare a casa (i)

 [Jattenzione visiva e disturbata

nei individui con dislessia:
MA... CAUSA O SEMPLICE
EFFETTQO???

* Semplici manipolazioni visive
del testo migliorano l'etficacia
di lettura nei dislessici;

* Undisturbo |
dorsale-attenzionale predice le
future difficolta di lettura;



Messaggi da portare a casa (ii

* [video giochi d’azione migliorano
la lettura nei dislessici riducendo le
loro difficolta visuo-attenzionali
causate da un disturbo dorsale:

* [video giochi d’azione migliorano i
disturbi fonologici nei bambini
prescolari a rischio di dislessia;

 La dislessia e un disturbo multi-

fattoriale probabilistico dove
diversi disturbi (attenzionali visivi, uditivi e
difficolta nell’apprendimento
multisensoriale) sono le possibili cause.
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