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1) Purpose of the visit 

 
The main purpose of my visit to the Institute for Computational 

Linguistics and Communication Physiology Lab of CNR (Pisa) was to 
identify alternative ways and research tools to investigate the 
intriguing parallel, emerging from the literature, between the effects of 
bilingualism and those produced by a specific reading disorder 
(dyslexia), at the linguistic and cognitive level. According to the 
findings of the last 20 years, there are several cognitive processes and 
sub-processes whose functioning seems to be enhanced in bilingual 
people but are compromised in dyslexic subjects. Metalinguistic 
abilities (like semantic, morpho-syntactic and phonological 
awareness), for example, tend to be stronger in bilinguals [5], but 
weaker in people with dyslexia [7, 15, 11, 10, 16]; similarly, working 
memory is generally more efficient in bilinguals [12] but compromised 
in dislexics [9, 1]. The same is true for other executive functions, like 
selective attention or other executive processes, which are very 
efficient in bilinguals [3, 6], but poor in dyslexic subjects [4]. 

In order to dig deeper into this issue, researchers from ILC-CNR 
and CPL-CNR, dr. Vito Pirrelli, dr. Marcello Ferro and Dr. Claudia Marzi 
helped me explore and obtain a better understanding of Temporal Self 



Organizing Maps (TSOMs) as a research tool that, while simulating  
multilingual lexical acquisition, could be used for the assessment of a 
number of factors underlying lexical development, like metalinguistic 
awareness, working memory and executive control capacity, and for 
establishing a relation between these cognitive processes and those 
involved in reading. 

 
 

2) Description of the work carried out during the visit 
 

The work carried out during my visit consisted of workshop 
sessions in which researchers from ILC and CPL helped me familiarise 
with the functioning of TSOMs, and with some other crucial concepts 
and principles relating to them and to lexical modelling. In particular, 
presentations, discussions and reflections revolved mostly around the 
following: 

i. TSOMs, as grids of organised and interconnected memory 
nodes representing a neuron layer with sensitivity to time-bound 
stimuli (strings of symbols, words), that can be stored and classified. 
The maps respond to input stimuli through patterns of overlapping 
node activation. Each node of the map is connected with all elements 
of the input layer through communication channel that have different 
levels of strength, the latter being modified through “ training”. When 
an input stimulus is presented, all map nodes are activated 
synchronously, but only the node that is most highly activated (the so-
called Best-Matching Unit) prevails over the others [14, 8, 13]. 

 
ii. Principles of word self-organization  
- Frequency: every time a lexical item is presented to a 

map, that item’s representation is modified and the probability that the 
item will be accessed in the future is increased. 

- Symbol identity: memory traces are activated by similar 
symbols. 

- Time: symbol representation is time-bound and context 
sensitive. 

 
iii. Dimensions of memory self organization 
- A short-term dynamic, horizontal, syntagmatic dimension: 

words take time to be produced and recognised, and their recognition 
implies the serial activation of the relevant nodes. 

- A long term dynamic, vertical, paradigmatic dimension: 
the nodes activated in  the recognition of an input word are the same 
units responsible for its remembered representation. The latter 
establish long term relations with words they never appear with, since 
all words are memorised concurrently. 

 



iv. The notion of wordlikeness, namely the extent to which a 
sequence of symbols can be a typical word of a language. 

 
v. The quantitative correlates of wordlikeness in TSOMs [2]:  
- Phonotactic likelihood: the probability that a particular 

string of symbols results from the concatenation of smaller word-
internal chunks (bigrams or trigrams), given their distribution in the 
entire lexicon. 

- Neighbourhood density: strongly correlated with 
phonotactic likelyhood, it is the number of words that can be obtained 
from a target word, through deletion, insertion or substitution of one 
or more symbols. 

 
vi. Examples of neighbourhood effects, like those relating to 

co-activation and connection strength and to levels of activation 
filtering. 

 
vii. Examples of simulations of bilingual acquisition of the 

lexicon. 
    

 
3) Description of the main results obtained 

 
 The visit was not meant to lead to scientific results, but to allow 

exchange of competences necessary to investigate the research 
topic described in the proposal. Under this point of view, the visit 
turned out to be highly interesting and useful. 

 
4) Future collaboration with host institution (if applicable) 

 
 The ideas outlined in the proposal concerning the relation 

between dyslexia and language learning stem from the collaboration 
with dr. Claudia Cappa (from CPL-CNR and ILC-CNR), who was present 
during the entire length of my visit. The collaboration with her and 
with the other researchers of the host Institution on this research and 
on other research projects is currently active and will continue in the 
future. 

 
5) Projected publications / articles resulting or to result from the grant (ESF 

must be acknowledged in publications resulting from the grantee’s work in 
relation with the grant) 

 
The visit to ILC-CNR  and CPL-CNR was productive in the sense 

that the competence exchange it entailed was crucial to start new 
research work on the relation between bilingualism  and reading 
disorders, as described in the proposal. 

 
6) Other comments (if any) 



 
The NetWords short grant was a great opportunity to broaden 
my background and explore alternative research tools for future 
research. It was also a great occasion for networking and for an 
interesting exchange of ideas that will be the basis for future 
research projects. 
 
 
References 
1.
 Alloway, T.P., Gathercole, S.E., Willis, C. & Adams, AM. (2
004). A structural analysis of working  
memory and related cognitive skills in young children.  Journal of
 Experimental Child Psychology, 87, 85-­‐‑106. 
2. Bailey, T. M., & U. Hahn (2001). Determinants of 
wordlikeness: Phonotactics or lexical neighbor-hoods? Journal of 
Memory and Language, 44(4), 568-591.  
3.
 Barac, R. and Bialystok, E. (2012), Bilingual Effects on Cog
nitive and Linguistic Development: Role of  
Language, Cultural Background, and Education. Child 
Development, 83, 413–422. 
4.
 Benso F., Usai M.C., Alcetti A. e Berriolo S. (2005). Il Siste
ma Attentivo Supervisore e il suo  
intervento nei  disturbi di apprendimento. Dislessia, 2, 171-­‐‑178. 
5. Bialystok, E.& 
Barac, R. (2011). Emerging bilingualism: Dissociating advantage
s for metalinguistic  
awareness  and executive control. Cognition, 122, 67-­‐‑73. 
6.
 Bialystok, E. & Majumder, S. (1998). The relationship betw
een bilingualism and the development of  
cognitive processes in problem solving. Applied Psycholinguistics, 
19, 69-­‐‑85 
7.
 Catts H.W., Adlof S.M., Hogan T.P., Weismer S.E. (2005), 
Are specific language impairment and  
dyslexia  
distinct disorders? J Speech Lang Hear Res, 48(6) 1378-­‐‑1396. 
8. Ferro, M., C. Marzi & V. Pirrelli (2011). A Self–Organizing 
Model of Word Storage and Processing: Implications for 
Morphology Learning. Lingue e Linguaggio X.2: 209–226. 
Bologna: Il Mulino.  



9.
 Gathercole, S. E. & Alloway, T.P. (2006). Practitioner Revie
w: Short-term and working memory  
impairments in neurodevelopmental disorders: diagnosis and re
medial support.  Journal of Child Psychology and  
Psychiatry 47(1), 4-­‐‑15. 
10.
 Goswami, U. (2000). Phonological representations, reading
 development and dyslexia: Towards a cross-­‐‑ 
linguistic theoretical framework. Dyslexia, 6, 133-­‐‑151. 
11.
 Kirby, J. R., Parrila, R. K., & Pfeiffer, S. L. (2003). Naming 
speed and phonological awareness as  
predictors of reading development. Journal of Educational Psycho
logy, 95, 453–464. 
12. Krizman J, Viorica M., Shook A, Skoe E., Kraus, N., (2012). 
Subcortical encoding of sound is enhanced in bilinguals and relat
es to executive function advantages. Proceeding of  
the National Academy of 
Science of the United States of America. Edited by Michael Merze
nich, W. M. Keck Center  
for Integrative Neuroscience, San Francisco, CA. 
13. Marzi, C., Ferro, M., & Keuleers, E. (2014). Perception of 
typicality in the lexicon: wordlikeness, lexical density and 
morphonotactic constraints.Suvremena lingvistika, 40(78), 171-
191. 
14. Pirrelli, V., M. Ferro & B. Calderone (2011). Learning 
paradigms in time and space. Computational evidence from 
Romance languages. In Maiden, M., J. C. Smith, M. Goldbach & 
M. O. Hinzelin (eds.), Morphological Autonomy: Perspectives 
from Romance Inflectional Morphology. Oxford, Oxford 
University Press. 135–157.  
15.
 Ramus F., Rosen S., Dakin S.C., Day B.L., Castellote J.M., 
White S., Frith U. (2003). Theories of  
developmental dyslexia: insights from a multiple case study of d
yslexic adults, Brain, 126(4),841-­‐‑865. 
16.
 Snowling, M.J., (2000). Language and literacy skills: who i
s at risk and why? In D.V.M. Bishop and Leonard  (eds.)  
Speech  and  language  impairments  in  children:  Causes,  
characteristics,  intervention  and  outcome.  
(pp.245-­‐‑259) Hove: Psychology Press. 
 


