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This document covers the activity report
of the Basque Center on Cognition,
Brain and Language (BCBL) during the
period 2013-2016.

The BCBL was promoted by the Basque
Government through lkerbasque (the
Basque Foundation for Science). Its
legal structure was set up in December
2008 with four partners: |kerbasque
(Basque Science Foundation),
Innobasque (Basque Innovation
Agency), the Provincial Government

of Gipuzkoa and the University of the
Basque Country (UPV/EHU). The
BCBL was initially funded by a grant
from the Basque Government, that
was immediately accompanied by
other competitive grants from other
funding bodies such as the Ministry for
Science and Innovation, the Ministry of
Economy and competitiveness, the 7th
Framework of the European Union, the
orizon2020, the European Research
uncil, the Provincial Government of
uzkoa, several private foundations,
. Importantly, the BCBL has been
2ntly awarded the label of excellence
ero Ochoa” that brought important
onal funding and situated the

, @ very new research center, in
ague of excellence of research

S in Spain. Only a few research
es of all sciences had received
estigious award.

CBL was created with the mission
orming world-class research on
ognitive processes and the brain
anisms that underlie language
essing, with special emphasis on
ngualism and multilingualism. We

a multidisciplinary research center



within the Basque Country Science
Network, dedicated to the pursuit of
excellence in research, training and
knowledge transfer within the field of
Cognitive Neuroscience of Language.
To that end, we set up a well-equipped
laboratory with exceptional facilities
and recruited an outstanding group

of human resources to investigate
three main research lines: (1)
Language, reading and developmental
disorders; (2) Multilingualism and
second language learning; and (3)
Neurodegeneration, brain damage and
healthy aging: Language and Cognition.

The laboratories of the BCBL

are equipped with cutting-edge
technological platforms such as MR,
MEG, EEG, NIRS, eye tracking, and
other behavioral techniques. The
researchers are organized in nine
research groups, each one directed by a
group leader (4 Ikerbasque professors,
2 |Ikerbasque fellows, 2 Ramon'y

Cajal fellows and 1 staff scientist). The
management team (scientific director,
general manager and group leaders),
with the help of support personnel, is
looking for continuous improvement in
the management of human resources
strategies for researchers. Our action
plan deserved the “HR Excellence

in research” award for creating a
stimulating and favorable working
environment for attraction and retention
of human research capacities.

Finally, the BCBL is also committed to
education and knowledge transfer; thus,
in collaboration with the University of the
Basque Country (UPV/EHU) we have
created a Master’s Program entitled
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“Cognitive Neuroscience of Language”
that has been recently approved by the
Spanish Government and has been
running since September 2011, and we
are in the process of creating the PhD
program “Cognitive Neuroscience”.
Finally, related to knowledge and
technological transference, we created
Neure, a clinic for diagnosis of some
developmental disorders, where
different and new diagnosis software
systems are being developed.

These are exciting times for research
in Cognitive Neuroscience of Language
in the Basque Country. To learn more,
read what is in the pages to come.

Manuel Carreiras
Director of the BCBL
January, 2017
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A. PRESENTATION

The Basque Center on Cognition,

Brain and Language is a world-class
interdisciplinary research center for the
study of cognition, brain and language
jointly promoted and funded by the
Basque Government, and founded by
Innobasque, lkerbasque, UPV-EHU
(The University of the Basque Country)
and the Government of Gipuzkoa.

The center is situated in Donostia-

San Sebastian in the Basque Country
(Spain) and was set up in December
2008, when operations began to create
the necessary research environment,
including administrative and technical
support and to recruit personnel, with
a view to beginning on-site research in
September 2009.

In 2015 the center was granted with
the “Center of Excellence Severo
Ochoa” Award, within the subprogram
of Institutional Strengthening of the
Spanish Economy and Competitiveness
Ministry, initially for the 2016-2019
period.

Language is the most unigque human
ability and involves complex cognitive
processes. Reading and writing are the
most impressive cultural developments
of our civilization and are at the

same time a major developmental
milestone in each person’s life. They
fundamentally change the way in
which a person interacts with their
environment. However, despite the
impressive technological and scientific
advances of recent decades, we have
yet to unravel the complexities of

the cognitive processes involved in
language and reading and we still do
not know the causes of some speech
disorders and reading disabilities or how
to remedy them.

The BCBL carries out research using
the most advanced techniques in these
fascinating areas, with a special focus
on bilingualism.

Manuel Carreiras
Director of the BCBL




B. MISSION, VISION

Our center aims to provide a platform
for researchers and professionals from
related areas to carry out frontline
research, development and innovation
in this area.

We are a multidisciplinary research
center, within the Basque Country
Science Network, dedicated to pursuing
excellence in research, training and
knowledge transfer within the field of
Cognitive Neuroscience of Language.

Aim of our research

The specific aim of our research

activity is to unravel the neurocognitive
mechanisms involved in the acquisition,
comprehension and production of
language, with particular emphasis on
bilingualism and multilingualism.

Some of the areas we study include
the processes involved in normal child
language acquisition and second
language learning in adults, as well as
learning disorders, language disorders,
the language-related effects of aging
and neurodegeneration and language
use in different social contexts.

BCBL
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Our commitment

Our commitment to education and
knowledge transfer in the area of
Cognitive Neuroscience extends

across different contexts, including
university, healthcare, social and
business environments, with the aim

of contributing to social welfare by
applying the knowledge and technology
derived from our research.

To this end, we have forged links with
institutions and organizations in both
the local and wider communities, to
provide expertise, consultancy and
technology development services, all to
the highest international standards.

Research Agenda

Our research agenda also takes
advantage of our center’s location in
the bilingual Basque Country to study
language processing in Basque and
Spanish. As an isolated language,
Basque has unique characteristics and
so provides an unrivalled opportunity
to unveil both the specific and the
universal characteristics of language.

To pursue our aims, we use a variety
of methods, including cutting-edge
neuroimaging techniques, behavioral
methods and computational modeling,
developing our own projects and also
collaborating with other public and
private institutions.



C. AIMS

To unravel the neurocognitive
mechanisms involved in the acquisition,
comprehension and production of
language.

1) To develop research and innovation
in Cognitive Neuroscience with special
emphasis on language processing and
bilingualism.

2) To promote scientific research and
national and international scientific
relations within the area of Cognitive
Neuroscience and to transfer the
results of this research to the wider
socioeconomic community.

3) To promote the transfer and
dissemination of knowledge about
Cognitive Neuroscience, Language and
Bilingualism both within and beyond
the Basque Country, by means of
organizing courses, seminars, national
and international conferences and by
other appropriate means of general
communication.

4) To participate in undergraduate
and postgraduate education and
training programs and encourage the
incorporation of young researchers to
this area.

5) To facilitate the training and ongoing
development of the BCBL personnel
and to promote their collaboration
across different lines of research.

6) To forge collaborative links and
common interest areas with public
and private institutions, centers and
industries, with the aim of providing
research, training, technological and
consultancy services to use the work
developed in the BCBL to the fullest
economic and social advantage.

.
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A. PARTNERS

The BCBL was established as a
nonprofit association on November
19, 2008. The Association currently
comprises the following founding
partners:

Ikerbasque
Basque Foundation for Science
www.ikerbasque.net

Innobasque
Basque Innovation Agency
www.innobasque.eus

Provincial Government of Gipuzkoa
www.gipuzkoa.eus

University of the Basque Country
www.ehu.eus

PROMOTED BY:

Basque Government
www.euskadi.eus
ACCREDITED AS:

Severo Ochoa Center of Excellence

ikerbasque

inne qu,uc

Universidad Euskal Herriko
del Pais Vasco  Unibertsitatea

EUSKO JAURLARITZA
. GOBIERNO VASCO

@ EXCELENCIA
¢ SEVERO
, OCHOA
2016-2019



GOVERNING BODIES:

[ The General Assembly is the
Association’s supreme governing body;
it includes all members.

[ The Steering Committee is the body
responsible for administering the
Association; it ensures that the articles
of the Association are complied with
and that the agreements reached at
the General Assembly are fulfilled.

The Chairmen of the BCBL's General
Assembly and Steering Committee for
the 2013-2016 period have been:

“Ikerbasque” foundation, represented by:

[ 2013-2014

Itziar Alcorta ldiaquez
Viceconsejera de Universidades e
Investigacion del Gobierno Vasco
(Basque Government Deputy
Councilor for Universities and
Research).

[ 2015-2016

Aldofo Morais Ezquerro
Viceconsejero de Universidades e
Investigacion del Gobierno Vasco
(Basque Government Deputy
Councilor for Universities and
Research).

BCBL
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B. INTERNATIONAL
ADVISORY BOARD

The main role of the International
Advisory Board is to advise on the
center’s orientation and overall strategy.
The International Advisory Board
comprises internationally renowned
researchers and professionals.

The members of the International
Advisory Board for the 2013-2016
period were:

[ Anne Cutler

Max Planck Institute for
Psycholinguistics

THE NETHERLANDS

[ Ron Mangun

Center for Mind and Brain
University of California at Davis
USA

[ William Marslen-Wilson
University of Cambridge
UK

[ Jay McClelland

Center for Mind, Brain and Computation
Stanford University

USA

[ Mike Posner

University of Oregon and Sackler
Institute

USA

[ Tim Shallice

SISSA (Scuola Internazionale Superiore
di Studi Avanzati — International School
for Advanced Studies)

ITALY

and Institute of Cognitive
Neuroscience, UCL

UK
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HR EXCELLENCE IN RESEARCH

D. PEOPLE

Given that one of the BCBL's objectives
is to become and international
benchmark in its field of research,

the quality of its staff has been a
fundamental part of its strategy from
the outset.

Our core research team was created
based on three fundamental principles:
quality staff, international dimension
and the recuperation of talented
researchers.

This philosophy was used to develop
the selection and incorporation
processes for staff at the various R&D
units, as well as the technological
infrastructure, as the high levels

of investment in infrastructure,
equipment and apparatus involved in
starting up the BCBL make no sense
if they are not accompanied by quality
human resources.

In 2016 the BCBL was awarded with
the HR EXCELLENCE IN RESEARCH
after a thorough analysis of the
institution human resources policies.
The “HR Strategy for Researchers”
supports research institutions

and funding organizations in the
implementation of the Charter &

Code in their policies and practices.
The concrete implementation of the
Charter & Code made by the BCBL in
2016 renders us more appealing to
researchers looking for a new employer
or for a host for their research project.
Moreover, the implementation of

the Charter & Code principles has
contributed to the attractiveness of our
National Research System and, more
generally, the European Research Area.

BCBL PERSONNEL
ON THE PERIOD 2013-2016

DIRECTOR
Manuel Carreiras

2008-today
lkerbasque Research Professor

GROUP LEADERS

Arthur Samuel
2010-today
lkerbasque Research Professor

David Soto
2016-today
lkerbasque Research Professor

M? Cruz Rodriguez-Oroz
2014-today
lkerbasque Research Professor

Clara Martin
2012-today
lkerbasque Research Fellow

Jon Andoni Dufiabeitia
2009-today

Marie Lallier

2010-today

Ramon y Cajal MINECO Fellow
Nicola Molinaro

2009-today

Ikerbasque Research Fellow
P.M. (Kepa) Paz-Alonso
2011-today

Ramon y Cajal MINECO Fellow

STAFF SCIENTISTS

Doug Davidson

2010-2018

Eiling Yee

2011-2014

Ramon y Cajal MINECO Fellow

Elena Salillas
2010-2017

Monika Molnar
2010-2017



POSTDOCTORAL RESEARCHERS

Adriana Hanulikova
2010-2013
Marie Sktodowska-Curie Fellow

Alejandro Pérez
2010-2017
ITN Marie Sktodowska-Curie Fellow

Angela de Bruin
2016-2018
Marie Sktodowska-Curie Fellow

Brendan Costello
2010-2020

Nicolas Dumay
2010-2013

Blair Armstrong
2012-2016
Marie Sktodowska-Curie Fellow

Efthymia Kapnoula
2016-2021

Eugenia Marin-Garcia
2015-2017
Marie Sktodowska-Curie Fellow

Francesca Branzi
2015-2016

Frédéric Roux
2012-2016
Marie Sktodowska-Curie Fellow

lleana Quifiones

2011-2021

José Aleman-Bafidn

2015-2016

Juan de la Cierva MINECO Fellow
Juan Eugenio Iglesias
2014-2016

Marie Sktodowska-Curie Fellow
Leona Polyanskaya

2016-2018

Juan de la Cierva MINECO Fellow
Lisa B. Wilson

2016-2018

Marie Sktodowska-Curie Fellow
Loretxu Bergouignan
2014-2019

Marie Sktodowska-Curie Fellow

BCBL
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Marcel Giezen
2015-2017
Marie Sktodowska-Curie Fellow

Marie Pourquié
2014-2017
Marie Sktodowska-Curie Fellow

Martijn Baart

2012-2016

Juan de la Cierva MINECO Fellow
Mathieu Bourguignon
2015-2018

Fellows Gipuzkoa

Mikhail Ordin

2015-2020

lkerbasque Research Fellow
Mireia Hernandez

2016-2021

Natalia Kartushina
2016-2017

Swiss National Science
Foundation Fellow

Phil Monahan

2010-2013

Marie Sktodowska-Curie Fellow
Reem Abu Mallouh
2012-2017

Rocio A. Lépez-Zunini
2016-2018

Marie Sktodowska-Curie Fellow
Saioa Larraza

2010-2014

Sara Aurtenetxe

2014-2015

Sara Guediche

2016-2020

Sendy Caffarra

2013-2018

Simona Mancini

2010-2018

Fellows Gipuzkoa

Stephanie Massol

2011-2015

Marie Sktodowska-Curie Fellow

PEOPLE
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Wing Yee Chow
2013-2014

Wouter de Baene
2012-2013

PREDOCTORAL RESEARCHERS
Ahmed Mohammed
2016-2020

Qatar Foundation Fellow

Aina Casaponsa

2010-2014

FPI MINECO Fellow

Ainhara Marti

2011-2013

BFI Basque Government Fellow
Ainhoa Bastarrika

2012-2017

BFI Basque Government Fellow
Alejandro Martinez
2012-2018

BFI Basque Government Fellow
Alexia Antzaka

2012-2018

BFI Basque Government Fellow
Asier Zarraga

2013-2018

Bojana Ristic

2014-2018

BFI Basque Government Fellow
Borja Blanco

2014-2018

BFI Basque Government Fellow
Camila Zugarramurdi
2015-2018

Fundacion Carolina Fellow
Cristina Gil

2010-2014

Dana Scarinci

2016-2019

La Caixa Foundation Fellow
Eneko Anton

2011-2017

BFI Basque Government Fellow

Garikoitz Lerma
2012-2017

I[rene F. Monsalve
2012-2018

Jaione Arnaez
2015-2020
BFI Basque Government Fellow

Jovana Pejovic
2012-2018
BFI Basque Government Fellow

Joyse Medeiros
2013-2017
CAPES-Brasilian Ministry Fellow

Jui-Ju Su
2010-2013
[TN Marie Curie Fellow

Karla Orihuela
2011-2013

Lela lvaz
2014-2017
FPI MINECO Fellow

Lorna Garcia-Pentén
2010-2017

Maria Borragan
2016-2019

La Caixa Foundation Fellow
Mikel Lizarazu

2011-2017

Mikel Ostiz

2015-2018

La Caixa Foundation Fellow
Myriam Oliver

2012-2016

BFI Basque Government Fellow
Noemi Farifia

2014-2018

FPI MINECO Fellow
Patricia Dias

2014-2018
CNPqg-Brasilian Ministry Fellow
Paula Rios-Lopez
2014-2018

Pavlina Heinzova
2016-2020



Peter Boddy
2013-2017

Saul Villameriel
2014-2018

Sophie Schloffel
2012-2017
BFI Basque Government Fellow

Yuriem Fernandez
2013-2017

AFFILIATED RESEARCHERS

Blair Armstrong
2016-today

George Zouridakis
2013-today

Horacio A. Barber
2012-today

Juan A. Hernandez-Cabrera
2010-today

Manuel Perea
2010-today

Nicolas Dumay
2013-today

Ram Frost
2010-today

MANAGEMENT & ADMINISTRATION

GENERAL MANAGER

Miguel Angel Arocena
2009-today

ADMINISTRATION STAFF

Ana Fernandez
2009-today
Eider Juaristi
2009-today
Ifiigo Romero
2015-2017

Joana lzurieta
2010-today

Larraitz Alcorta
2012-2013
Laura Outeiral
2015-2017

Leire Arietaleanizbeascoa
2009-today
Maider Gofi
2011-today

Milena Grosshans
2013-2014

Pawel Kuszelewski
2009-2013

Vanessa Gallardo
2009-today

BCBL
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INFORMATION TECHNOLOGIES

& TECHNICAL STAFF

Jose Corral
2009-today

Borja Chantre
2011-today

Iker Blanco
2013-today

Javier Gutiérrez
2013-today

Jose Corral
2009-today

Leon Felipe Garcia
2010-2014

Margaret Gillon-Dowens
2010-today

Xabier Rojo
2011-2017

LAB MANAGERS

Larraitz Lopez
2010-today
PTA MINECO Fellow

Oihana Vadillo
2010-today
PTA MINECO Fellow



LABORATORIES STAFF

Adalberto Varela
2013-2014
Agara Agirre
2016-2017

Ainhoa Eguiguren
2016-today
Alazne Alegre
2010-2016
Alexander Lopez
2014-2016
Amaia Rodriguez
2014-2015
Amets Esnal
2015-today

Ander Lertxundi
2012-2014

Andrea Ganchegui
2014-2016
Andrew Duchon
2011-2013
Beatriz Fernandez
2016-2016

César Caballero
2012-today

Juan de la Cierva MINECO
Fellow MRI Engineer

Clara Furio
2010-2013

David Carcedo
2011-today

Edurne Rodriguez
2011-2013

Elena Aguirrebengoa

2011-today

PTA MINECO Fellow

Eneritz Alkorta
2012-2013

Eri Takahashi
2010-2013

PTA MINECO Fellow

Eztizen Elorza
2015-2017

Fernando Rodriguez

2013-2016

Idoia Lauzurika
2011-2013
Idoia Lizarralde
2014-2015
Inge lturralde
2012-2014

Irati Aldasoro
2015-2015

Itzal Uranga
2012-2016

Itziar Basterra
2012-today
PTA MINECO Fellow

Itziar Rodriguez
2012-2013
Jaione Ajuria
2016-2016

Jon Imanol Etxabe
2016-2018
Maider Lucas
2011-2013

Mamen Gonzalez
2011-today
PTA MINECO Fellow

Manex Lete
2015-today

Nahikari Etxeberria
2016-2018

Olatz Unceta
2016-2017

Saima Malik
2016-2018

Sara Martinez
2015-today

Xabi Etcheverry
2013-2013

Xabier Urizar
2011-2013

TECH-TRANSFER

Nekane Galparsoro
2012-today

Uxue Dofate
2012-today



BCBL RESEARCH GROUPS

ON DECEMBER 31, 2016

MANUEL CARREIRAS

Monika Molnar
Staff Scientist

Reem Abu Mallouh
Postdoctoral Researcher

Brendan Costello
Postdoctoral Researcher

Marcel Giezen
Postdoctoral Researcher

Mireia Hernandez
Postdoctoral Researcher

Marie Pourquié
Postdoctoral Researcher

lleana Quiiones
Postdoctoral Researcher

Patricia Dias
Predoctoral Researcher

Noemi Farifia
Predoctoral Researcher

Lorna Garcia
Predoctoral Researcher

Jovana Pejovic
Predoctoral Researcher

Saul Villameriel
Predoctoral Researcher

Ahmed Mohammed
Predoctoral Researcher

ARTHUR SAMUEL

Martijn Baart
Postdoctoral Researcher

Sara Guediche
Postdoctoral Researcher

Effie Kapnoula
Postdoctoral Researcher

Rocio A. Lépez Zunini
Postdoctoral Researcher

Eugenia Marin-Garcia
Postdoctoral Researcher

Lisa B.Wilson
Postdoctoral Researcher

Joyse Medeiros
Predoctoral Researcher

Leona Polyanskaya
Predoctoral Researcher
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DAVID SOTO

Mikhail Ordin
Postdoctoral Researcher

Usman Ayub Sheikh
Predoctoral Researcher

M? CRUZ RODRIGUEZ OROZ

Doug Davidson
Staff Scientist

Elena Salillas
Staff Scientist

César Caballero
MRI Engineer

Ainhoa Bastarrika
Predoctoral Researcher

Borja Blanco
Predoctoral Researcher

Alejandro Martinez
Predoctoral Researcher

JON ANDONI DUNABEITIA

Angela De Bruin
Postdoctoral Researcher

Alejandro Pérez
Postdoctoral Researcher

Eneko Anton
Predoctoral Researcher

Maria Borrogan
Predoctoral Researcher

Yuriem Fernandez
Predoctoral Researcher

Lela lvaz
Predoctoral Researcher

MARIE LALLIER

Alexia Antzaka
Predoctoral Researcher

Mikel Ostiz
Predoctoral Researcher

Paula Rios
Predoctoral Researcher

Camila Zugarramurdi
Predoctoral Researcher




CLARA MARTIN

Sendy Caffarra
Postdoctoral Researcher

Natalia Kartushina
Postdoctoral Researcher

Sophie Schloffel
Predoctoral Researcher

NICOLA MOLINARO

Simona Mancini
Postdoctoral Researcher

Mathieu Bourguignon
Postdoctoral Researcher

Pavlina Heinzova
Predoctoral Researcher

Mikel Lizarazu
Predoctoral Researcher

Irene F. Monsalve
Predoctoral Researcher

Bojana Ristic
Predoctoral Researcher

Dana Scarinci
Predoctoral Researcher

Asier Zarraga
Predoctoral Researcher

P.M. (KEPA) PAZ-ALONSO

Loretxu Bergouignan
Postdoctoral Researcher

Jaione Arnaez
Predoctoral Researcher

Peter Boddy
Predoctoral Researcher

Garikoitz Lerma
Predoctoral Researcher

BCBL
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E. FELLOWSHIPS 2013-2016

MICINN - Spanish Ministry
of Science and Innovation 18

[ Ramén y Cajal Senior Grants 4

[ Juan de la Cierva Junior Grants 5
[ FPI Predoctoral Grants 3

[ PTA - Grants for Technicians 6

7PM - H2020 Framework Programme 16

[ Marie Curie Individual Fellowship 16

Fyssen Foundation 1

[ Postdoctoral Grants 1

Basque Government 17

[ Ikerbasque Research Professor Grants 6
[ BFI Predoctoral Grants 11

. _EUSKO JAURLARITZA
. GOBIERNO VASCO

BASQUE GOVERNMENT
Department of Education,
Universiti Re ch

niversities and Researc

Provincial Government of Gipuzkoa 3

[ Gipuzkoa fellow Postdoctoral Grants 3

Gipuzkoako
Foru Aldundia
Barsuntrako. Landa Garnpenshc

Caixa Foundation 3

[ Predoctoral Grants 3

Obra Social

] Fundacién "la Caixa”

Other International Organizations 7

[ Predoctoral Grants 5
[ Postdoctoral Grants 2
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PI Grant Funding Agency Amount Period

P.M. (Kepa) Paz-Alonso Ramoén y Cajal Spanish Ministry 208.600 € g%//?éggég
Marie Lallier Ramén y Cajal Spanish Ministry 208.600 € gi;ggggé;
Joana Cholin Ramén y Cajal Spanish Ministry 208.600 € gg//ﬁ/ég(l)z
Eiling Yee Ramoén y Cajal Spanish Ministry 208.600 € giﬁggg}é
Cesar Caballero Juan de la Cierva Spanish Ministry 58.000 € g%ﬁéjgg%g
Leona Polyanskaya Juan de la Cierva Spanish Ministry 50.000 € géﬁ%gg}g
José Aleman Juan de la Cierva Spanish Ministry 58.000 € ggﬁggggig
Martijn Baart Juan de la Cierva Spanish Ministry 58.000 € igﬂgg%g
Lela Ivaz FPI Spanish Ministry 82.400 € 83;83@81;
Aina Casaponsa FPI Spanish Ministry 82.400 € 855%528%2
Noemi Farifia FPI Spanish Ministry 82.400 € gﬁiggig
Eri Takahashi PTA Spanish Ministry 36.000 € }Zgggii
Larraitz Lopez PTA Spanish Ministry 36.000 € ﬁﬁgggﬁ
Oihana Vadillo PTA Spanish Ministry 36.000 € %Zgggﬁ
Mamen Gonzélez PTA Spanish Ministry 36.000 € g%ﬁéﬁgg
Elena Aguirrebengoa PTA Spanish Ministry 36.000 € g}ﬂéﬁgg%
Itziar Basterra PTA Spanish Ministry 36.000 € oL/11/2014

31/10/2017



PI Grant Funding Agency Amount Period

Stephanie Massol Marie Sktodowska-Curie European Comission 168.896 € giﬁgiggig
Cesar Caballero Marie Sktodowska-Curie European Comission 173.370 € g};gggg%g
Eugenia Marin Marie Sktodowska-Curie European Comission 158.121 € g%ggggi?
Adriana Hanulikova Marie Sktodowska-Curie European Comission 167.065 € g}jggggg
Rocio Adriana Lépez Zunini Marie Sktodowska-Curie European Comission 170.121 € g};ggggig
Fred Roux Marie Sktodowska-Curie European Comission 166.336 € gé;ggggié
Juan Eugenio Iglesias Marie Sktodowska-Curie European Comission 170.121 € g%gggg%?
Elena Salillas Marie Sktodowska-Curie European Comission 224.164 € gé;gégg%
Phil Monahan Marie Sktodowska-Curie European Comission 174.380 € g};ggggg
Blair Armstrong Marie Sktodowska-Curie European Comission 166.336 € gé;giggié
Marie Lallier Marie Sktodowska-Curie European Comission 159.365 € gé//gg/ég%
Marcel Giezen Marie Sktodowska-Curie European Comission 170.121 € ;(9,)(1);82//2(())13
Lisa Wilson Marie Sktodowska-Curie European Comission 170.121 € }gggggig
Loretxu Bergouignan Marie Sktodowska-Curie European Comission 166.366 € gé;gggg%é
Marie Pourquie Marie Sktodowska-Curie European Comission 222917 € g}ﬁéﬁggig
David Soto Research Professor Ikerbasque 200.000 € Ogé?nf;ﬁgif
Nicola Molinaro Research Fellow Ikerbasque 162.500 € g%ﬁggg%g
Mikhail Ordin Research Fellow Ikerbasque 162.500 € }Zﬂggig
Clara Martin Research Fellow Ikerbasque 171.944 € Opg?n?;ﬁgif
Arthur Samuel Research Professor Ikerbasque 200.000 € Oplg?ri;igif
Manuel Carreiras Research Professor Ikerbasque 800.000¢ 01012009

permanent
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PI Grant Funding Agency Amount Period

Ainhoa Bastarrika Predoctoral grant Basque Government 72.740 € g}ﬁggg%g
Myriam Oliver Predoctoral grant Basque Government 72.740 € g%?;gg%g
Eneko Antén Predoctoral grant Basque Government 72.740 € g}ﬁggg%g
Alejandro Martinez Predoctoral grant Basque Government 72.740 € 12;85381‘;
Sophie Schldffel Predoctoral grant Basque Government 72.740 € gi;?;ggig
Jovana Pejovic Predoctoral grant Basque Government 72.740 € g%j?;gg%g
Alexia Antzaka Predoctoral grant Basque Government 72.740 € gi;?éggig
Jaione Arnaez Predoctoral grant Basque Government 72.740 € Sijg%gg%g
Bojana Ristic Predoctoral grant Basque Government 72.740 € gi;g%gg}g
Borja Blanco Predoctoral grant Basque Government 72.740 € Sijg%gg%g
Simona Mancini Postdoctoral grant Gipuzkoa Government 117.810 € giﬁggg%g
Mathieu Bourguignon Postdoctoral grant Gipuzkoa Government 44.506 € g};?égg%g
Juan Eugenio Iglesias Postdoctoral grant Gipuzkoa Government 39.270 € g%gggg%g
Maria Borragan Predoc La Caixa Caixa Foundation 108.000 € giﬁéggig
Dana Scarinci Predoc La Caixa Caixa Foundation 108.000 € géﬁégﬁgg%g
Mikel Ostiz Predoc La Caixa Caixa Foundation 108.000 € 8582;;8%2
Joyse Medeyros Predoctoral grant Ministéréoralsii?ucagao 72.000 € g%jggggi:;
Patricia Diaz Alves Predoctoral grant CNPq Brasil 124.800 € g};ggggig
Camila Zugarramurdi Predoctoral grant Fundacién Carolina 50.400 € g%;ggggi;
Natalia Kartushina Postdoctoral grant Swiss poaJL%nai!Oicience 77.000 € g%ggggi?
Martijn Baart Postdoctoral grant Rubicon 120.125 € 01/04/2012

30/03/2014
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A. BUILDING

Throughout 2009 the BCBL's Director
and General Manager visited and
analyzed some of the key European
research centers in this sector, to

be able to design and build the
exceptional facilities that support
cutting-edge research on language and
cognition in adults and children, using
both behavioral and neuroscientific
approaches.

Today the BCBL has three sites.

The headquarters (main laboratories
and offices) are located in the San
Sebastian Technology Park with a total
surface area of 1,823 m2 (1,170 m2
for offices, meeting rooms, auditorium,
library and lounge and 653 m2 for
labs). The second location is a 100
m2 space located in the Jose M?
Korta building in the University of the
Basque Country Campus. Finally, the
BCBL extended its facilities with the
Junior Lab in Vitoria (120 m?).
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B. LABORATORIES

Miramon, Korta & Murcia

The full complement of neuroscience
methodologies is available, including EEG/
ERP, MEG, and MRI. All facilities are
connected to a high-speed local network
that also supports communication between
user workstations.

As far as possible, the same stimulus
presentation and data recording hardware
and software are employed throughout
the lab facilities, to ensure comparable
experimental setups across different
experimental methods/platforms
(Behavioral, MEG, MRI, EEG, Eye Tracking,
babyLAB and NIRS).

For special-purpose applications, a skilled
technical group supports the installation
and use of different hardware and
software.

Murcia Lab is a lab located in the campus
of the University of Murcia, for spanish
monolingual participants.

Korta is a lab located in the university
campus (UPV/EHU) in San Sebastian.

Junior Lab

As a consequence of the numerous
projects that imply child participation, the
idea of creating a lab inside a school was
explored. Today, the Junior Lab is located
in Carmelitas School in VITORIA (1 hour
driving distance from the BCBL). It is an
external laboratory of the main BCBL Lab
with significant potential and possibilities
for exploring language development in
children.

It is equipped with 2 behavioral cabins,

1 eye tracker and 1 EEG. The behavioral
cabins have a touch screen in order to
ease participant performance and the EEG
facilities comply with the standards of the
main laboratories. The eye tracker is a
cutting-edge device. It is special as it has a
mirror system allowing participants to move
during the experiment. This feature is very
critical in the case of child participation.
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C. RESEARCH FACILITIES

Behavioral

Eight soundproof chambers are available
to conduct behavioral experiments.
Each chamber is equipped with a
standardized, quality, experimental
setup, which can collect reaction-time
data such as push-button responses or
naming latencies.

Chambers can be used for individual
testing sessions with one experimenter
monitoring individual participants, as
well as for testing up to 4 participants
simultaneously.

The hardware for each chamber
includes monitors (ViewSonic G90FB
19” CRT), soundcards (Soundblaster
Titanium X-FI, with ASIO support) and
headsets (Sennheiser HMD 280 pro
push button response boxes).

The standard software packages are
DMDX and Presentation, but the
technical group can build and develop
special-purpose hardware and software
when the standard configuration does
not provide the functionality for a
particular study.

A special sound booth is available
as well in order to prepare and run
production and perception experiments.

MEG

Magnetoencephalography (MEG) provides
a non-invasive method for recording
cortical activity with exceptional temporal
resolution and fine spatial resolution.

The MEG facility at the BCBL is a
306-sensor (204 planar gradiometers
and 102 magnetometers; arranged in a
helmet configuration) Elekta Neuromag®
device with 16 digital trigger lines

and 8 auxiliary analog input channels.
The setup will allow for the delivery of
both auditory and visual stimuli, and
recordings can be performed in either
supine or sitting position. The MEG
device also includes an integrated
64-channel EEG system (60 single
channel and 4 differential electrodes) for
simultaneous MEG and EEG recordings
that can be acquired at a sampling rate
of up to 8 kHz (5 kHz standard) in either
AC or DC.

Throughout the experimental session,

a participant’s head position within the
scanner is sampled so that the data can
be linked to independently-acquired
anatomical MRI images.

The facility at the BCBL includes passive
shielding to reduce external noise,
together with a MaxFilter™ software,
which filters artifacts as well as internal
and external noise sources. For data
analysis, the Elekta Neuromag® includes
advanced analytical software, including
powerful tools for visualization and
source modeling of the recorded data.
We have acquired some new Phantonics
panel speakers and are presently
evaluating the effect of the speakers

as there is a long discussion thread on
the MEG Community list about auditory
stimulation. Most of the concerns relate
to artifacts with a different system
(Etymotic ear plugs) and could be
resolved with this system.
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MRI

Since June 2016, the BCBL houses a
Siemens 3T MAGNETOM PRISMAfit
MR scanner that allows researchers

to perform functional MRI (BOLD

and perfusion ASL), structural MRI,
diffusion-weighted MRI and MR
Spectroscopy studies. This system
uses the Siemens Total Imaging Matrix
(TIM) 4G technology, including the
TimTX TrueForm and TimTX TrueShape
technologies for parallel transmission
and selective RF excitation for better
B1 homogeneity, reduced Specific
Absorption Rate (SAR), and enabling
zoomed imaging with the ZOOMit
application. The Tim 4G technology,
with up to 64 independent channels
available for parallel reception,

is exploited with two dedicated
20-channel head coil and a 64-channel
head/neck coil. The fully digital
transmission and reception design with
the DirectRF technology integrates all
components inside the magnet room,
connected with fiber optic cables with
the equipment room, for reduced noise
and improved stability. The Prismafit
system offers a large anatomical
coverage with a maximum field of view
(FOV) of 50 cm. Decisively, it comprises
a unigque XR 80/200 gradient coil with
a maximum amplitude of 80 mT/m and
a slew rate of 200 T/m/s simultaneously
on all three axes for increased SNR

in the most demanding applications,
enabling us to obtain higher spatial
and temporal resolutions, reduced
scan times and excellent workflow with
subject’s comfort in mind. The scanner
also integrates real-time monitoring

of cardiac pulse, ECG and respiration
signals.

The PRISMAfit system includes a
new generation of MRI protocols, for
example the CAIPIRINHA and

MP2RAGE sequences for structural
imaging, and the simultaneous multi-
slice (SMS) sequences for highly-
accelerated functional and diffusion-
weighted imaging. The BCBL has a
research agreement with Siemens
Healthcare Spain for technological
support and access to the latest MR
sequences and protocols developed
for MAGNETOM systems, and it

is developing its own tailored MRI
sequences with the Siemens IDEA
and ICE programming environments.
Furthermore, the BCBL has established
agreements with international research
centers (e.g. the Athinoula A. Martinos
Center in MGH/Harvard, the CMRR

at the University of Minnesota, the
Donders Institute in Nijmegen) to make
the best imaging protocols available to
our researchers.

In addition, the BCBL MRI lab is
equipped with multiple stimulation and
response MR-compatible peripherals
for all type of fMRI studies, including
4-button optical response pads (Current
Designs), response grips (Nordic
Neurolab), a rear-projection video
display (Panasonic SXGA+ 7000),

an audio system comprising noise-
cancelling headphones (MR Confon)
and microphone (Optoacoustics), S14
insert earphones (Sensimetrics), a
MR-compatible EyeLink 1000 Plus
eye tracking system (SR Research),
and a MP-150 BIOPAC system for
external monitoring of physiological
signals (e.g. cardiac pulse, respiration,
electromyography and skin
conductance). For simultaneous EEG-
fMRI experiments, a MR-compatible
BrainAmp Plus system with up to 64
electrodes (Brain Products) is also
available.
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EEG

The center is equipped with three EEG
systems that are installed in three
Faraday cage soundproof chambers.
Each chamber is equipped with a
BrainAmp DC® amplifier.

Using the recording software (Brain
Recorder®) all the amplifier options,
including the switch from DC to AC
recording mode as well as selecting
different filtering bandwidths, can be
controlled. The BrainAmp DC® is more
stable than older EEG systems in a
variety of applications, and it supports
simultaneous EEG/TMS and EEG/MEG
input to the Brain Computer Interface
and Neurofeedback.

Chambers are equipped with a
64-channel system as well as with a
32-channel amplifier. The BrainAmp
DC® is a portable amplifier which
connects to any laptop and can be
powered with batteries. As a result, the
32-channel amplifiers can also be used
for experiments outside the center (e.g.,
in schools or hospitals).

Each chamber is also equipped with
sets of electrodes that can be arranged
on EasyCaps® in whatever pattern
needed for a given experiment. Each
cap has 64 equidistant electrode
positions (10%-System); several
different sizes are available, including
those suitable for children.

For off-line EEG/ERP analyses, Vision
Analyzer® 2.1 software is available on
each computer via a network key.

An EEG fMRI compatible BrainAmp
MR Plus (32 channels) was also
been acquired and multimodal type
experiments can therefore be carried
out.

EYE TRACKING

Our center is equipped with the
hardware and software resources to
carry out and analyze a wide range of
on-line reading experiments and studies
using the visual world paradigm.

Our Lab has two units of the latest and
most complete systems for eye tracking:
EyeLink 2K (SR Research Ltd.).

EyeLink 2K provides an excellent
sampling rate (2000 Hz) and is
especially suitable for real-time data
collection. EyeLink 2K can be used

for monocular as well as binocular eye
tracking, and the system is perfectly
compatible with most contact lenses
and eyeglasses. This system has a very
high average accuracy, down to 0.15°
Many paradigms can be implemented

in the EyeLink 2K, such as the visual
world paradigm, the boundary technique
(parafoveal previews) or silent sentence
reading. The EyeLink2K system uses a
remote desktop mounting, which allows
participants to be liberated of any head-
mounted cameras.

The EyeLink 2K is also portable, which
enables fieldwork to be conducted

in other locations than the center,
depending on the needs of the test
population.
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BABYLAB

In our state-of-the-art infant lab, a
number of methods and techniques

are available to discover the first steps
of human language development. The
behavioral set-up supports the Visual
Habituation, Head-turn Preference,
and Intermodal Preferential Looking
procedures to assess preverbal infants’
general language skills (from 3 to 12
months of age), and to investigate older
infants’ syntactic and lexical knowledge
up to 28 months of age.

The behavioral set-up is supplemented
with an electrocardiogram (ECG) system
that collects heart rate recordings of
the infant during behavioral tasks. ECG
activity reflects how infants’ attention is
being modulated and regulated in the
context of specific language experience.

In addition to the methods at the
behavioral and physiological levels,

we are also equipped with EEG/

ERP systems suitable for infants

and children. Electrophysiological
recordings are advantageous in infancy
as they provide a direct and online
measurement of processing abilities;
moreover, the exact same technique
can be applied throughout the whole
lifespan, making it possible to track
language-related developmental
changes. Our EEG/ERP systems can be
integrated with the ECG system as well.

The BCBL babyLAB offers a
cutting-edge research venue within

an exceptional environment for
investigating monolingual and bilingual
language development comprehensively.



NIRS

Near-infrared spectroscopy is a light-
based imaging technique that may

be of great value in our studies. In
particular, our system, NIRScout, is an
ultra-compact and scalable solution

for applications where flexibility is

the dominant concern. This system is
ideally suited for longitudinal studies
with children, combined EEG-functional/
NIRS studies and freely-moving studies.
For instance, it provides a flexible
methodology for measuring cortical
activity during overt speech production
while avoiding some of the limitations
of traditional imaging technologies. The
BCBL Nirscout has eight illumination
points and sixteen sensors, can enlarge,
is EEG-compatible, and has three caps
from baby to infant studies available.
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COMPUTING FACILITIES

The BCBL Information System provides
high degrees of performance, reliability
and availability of both data and
computing resources. High-performance
computing clusters allow the execution
of sophisticated data analyses. Network
services facilitate secure data sharing
within and between research teams.
The extensive software resources
include tools for development and
execution of experimental tasks, data
processing, and production of scientific
communications. Fast delivery of
network services is guaranteed by a
high-speed optical backbone network.

Eduroam (Educational Roaming) is an
international project with the purpose

of providing a single wifi space in the
member institutions. The objective is
delivering an internet connection service
in the easiest and transparent way.

The BCBL is integrated in the eduroam
network, so the visitors/people from
other institutions integrated in the
eduroam network who are in transit

at the BCBL are able to use our wifi
service. In the same way, our staff
members in transit are able to use

the wifi service in the associated
institutions.

Researchers thus have all the
information technology that they need to
design, execute, analyze, and report on
an almost unlimited range of behavioral
and neuroscientific investigations of
language and cognition.
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A. RESEARCH LINES

1/LANGUAGE, READING
AND DEVELOPMENTAL DISORDERS

Natural language and reading are two
critically important and unique human
abilities. A major enterprise is to
understand how language acquisition,
comprehension and production take
place in the human brain. Another
major endeavor is to understand

the cognitive and brain processes
involved in reading (decoding and
comprehension) and in learning to
read. To tackle these challenges, we
investigate natural language (e.g., oral
language, sign language) across the
life span (infants, children, adults) and
reading in different populations (e.g.,
children and adults) with standard
trajectories but also special populations
(e.g., illiterates, deaf, children with
atypical development, etc.).

In addition, the study of developmental
disorders and learning disabilities has
always been a source of information
about the cognitive and brain

processes involved in language and
learning processes (e.g., learning

to read): Understanding atypical
development and functioning can inform
understanding of typical function.

Developmental and learning disorders
such as Specific Language Impairment
(SLI), dyslexia and dyscalculia

entail serious emotional, personal,
educational and social consequences,
as well as important costs for society.
Research into these disorders will
facilitate improved tools for diagnosis,
early detection and treatment. More
importantly, research on neuromarkers
from a very early age (e.g., infants) for
precocious detection of developmental
disabilities can open possibilities for
developing interventions that could
prevent or minimize the impact of

these. Studies of this kind could also
inform the educational community
for designing educational policies

and training plans, since learning and
education are intimately related to the
development of neural mechanisms.

The study of various disorders, such
as SLI, dyslexia and dyscalculia,
permits a comparative analysis of
numerous components and aspects
of language development. In addition,
longitudinal studies of typical and
atypical development from infancy
might uncover potential early markers
of language disorders and learning
disabilities that may appear at school
age (e.g., dyslexia). The combined
expertise of different groups of the
center is thus brought to bear on
populations with problems in language
development, resulting in knowledge
with important applications.

We also take advantage of information
technologies for the development

of computerized diagnostic and
training tools for children with
different learning disabilities (i.e.
dyslexia, dyscalculia, SLI). The aim

is to develop computerized tools with
tasks designed according to the latest
research-knowledge on language,
reading and other cognitive processes.
We investigate effects of training
packages on cognitive functioning and
brain activity of children with special
educational needs in monolingual and
multilingual contexts.



2/ MULTILINGUALISM AND
SECOND LANGUAGE LEARNING

Research on cognitive and brain
mechanisms of language acquisition
and processing (comprehension and
production) in bilingual and multilingual
individuals, with different ages of
acquisition of their second language
(e.g., native or late learners), with
different degrees of proficiency in their
second language, with languages of the
same or different modalities (e.g. oral
and sign languages), and the impact of
these on cortical plasticity is the main
focus of this line. Special attention is
paid to multilingualism within the school
system and to the development of new
educational technologies.

Phonology, morphology and syntax are
the aspects of language most difficult
to master when a second language

is learned late in life. The specific
characteristics (e.g., morphological and
syntactic) of Basque and Spanish offer
a unique opportunity to investigate
the acquisition, processing and the
underlying brain mechanisms of the
two languages as a first or second
language. In order to investigate these
and other questions, studies of the
cortical representation in monolingual
and bilingual participants at different
ages (infants, children, young adults
and the elderly) and different levels of
skill, ranging from beginner learners
to fluent speakers, are carried out
using behavioral and neuroimaging
techniques.

Children can learn two or more
languages at very early ages, and
people continue learning new
languages throughout life, so we are all
increasingly multilingual. This
multilingual education involves, among
other things, learning to read and

BCBL
RESEARCH
RESEARCH LINES

53

calculate in L1 and L2. We investigate
the relationship between specific
cognitive functions and the changes in
neural activity that take place in the
course of learning to read and math
learning in L2, with specific attention
to individual differences and the

effects of L1. We also investigate when
and how it is optimal to introduce a
second language at school, particularly
when L1 and L2 have very different
orthographies (e.g., English — a deep
orthography and Spanish — a shallow
orthography). In addition, we investigate
the effects of different second language
teaching methods on brain plasticity
and cognition. Modern societies
increasingly demand education based
on scientific evidence. Second language
learning and learning to read in a
second language are important skills in
classroom settings that can benefit from
new discoveries on human cognition
research in the laboratory.

Language switching and language
control are essential in multilinguals.
Several studies have suggested that
being bilingual, and the practice in
language control that comes with it,
improves general cognitive control
capacities, even in non-verbal tasks.
However, recent data do not seem to
replicate these findings. We investigate
the cognitive and brain mechanisms
underlying language control and
general cognitive control by comparing
monolinguals and bilinguals (balanced
and unbalanced bilinguals) in several
paradigms using different techniques.
More generally, we investigate the
consequences (if any) of being bilingual
or multilingual for mind and brain.



3 /NEURODEGENERATION, BRAIN
DAMAGE AND HEALTHY AGING:
LANGUAGE AND COGNITION

Neurodegenerative diseases are the
center of much attention, not only
because of their scientific interest, but
also due to their social implications.
Among these disorders, Alzheimer

and Parkinson’s diseases are perhaps
the best known. Symptoms in various
forms of dementia, such as Alzheimer’s,
Parkinson’s disease or semantic
dementia, include important cognitive
aspects such as language. The phases
of deterioration in dementia of the
different components of language and
potential biomarkers linked to language
are being investigated.

In particular, in Alzheimer’s disease

and in mild cognitive impairment,
language disorders are some of the
earliest expressions of the disease

and constitute the most frequent
cognitive difficulty after memory
problems. Language deterioration is also
present in Parkinson’s disease. Some
components of language could therefore
potentially be found as early markers of
these diseases. Language components
that may be most sensitive to decline in
different types of dementia (Alzheimer
Disease, Parkinson’s disease, Semantic
Dementia, etc.) and that could be
susceptible to training and intervention
are being researched.

In addition, deterioration of some
components of language and other
cognitive abilities (e.g., executive
control, memory, cognitive reserve)

is also present in normal aging, and
this deterioration of cognitive abilities,
including language, could be potentially
modulated by bilingualism or second
language learning. We investigate the
relationship between specific cognitive

functions and the changes in neural
activity that take place in healthy aging
bilinguals and monolinguals. This
research line examines whether learning
a new language and/or training other
different cognitive processes such as
attention or math processing will affect
these changes.

We also investigate cognitive effects
and brain plasticity related to brain
damage (e.g., brain tumors, epilepsy,
strokes, etc.). In particular, we
investigate grey and white matter
plasticity by comparing presurgical

and postsurgical mapping of language
and other cognitive functions such as
mathematical cognition and executive
control. Furthermore, we study language
functions through brain stimulation in
the awake-patient during surgical brain
operations (e.g., tumor resection). We
also investigate language processing
(e.g., agrammatism) in aphasic patients,
with special attention to bilingual
patients of languages typologically very
different in terms of morphology and
syntax (e.g., Basque and Spanish). We
also develop computerized diagnostic
and training tools for aphasic patients
that include tasks that are designed
taking into account the specific features
of the language in question.
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SEVENTH FRAMEWORK
PROGRAMME

B. PROJECTS
PROJECTS BY
THE EUROPEAN COMISSION

GA 237907
ITN LCG LANGUAGE,
COGNITION & GENDER

[ Funding Agency
7th Framework Programme

[ Type:
INITIAL TRAINING NETWORK, MARIE
CURIE ACTION

[ Time Frame:
10/2009 - 10/2013

[ Budget:
BCBL: €353,933 Total: €4,106,379

[ Partners:
Universities of Heidelberg, Berlin, Ceske

The Initial Training Network - Language,
Cognition and Gender (ITN LCG
investigates European languages from an
interdisciplinary perspective to expand
current knowledge of how language
influences and forms men and women'’s
cognitive representations. Europe’s
diversity offers a unique opportunity to
investigate the impact of language and
culture in establishing and maintaining
gender inequality. This issue has not yet
been systematically addressed on a large
scale, although the reduction of gender
inequality is generally considered an
important issue within Europe. Therefore,
ITN LCG will provide a structured
interdisciplinary research training program
for young researchers in the emerging
supra-disciplinary field of language,
cognition, and gender to enhance the
scientific understanding of this topic and
improve the quality of initial research-
training in Europe. For the first time,
these lines of research will be investigated
from cross-language and crosscultural
perspectives by bringing together 10
complementary providers of research-
training and 12 associated partners from
the public and private sectors.
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Budejovice, Fribourg, Modena,
Padova, Sussex, Norges Teknisk, BCBL

[ Coordinator:
Bern University - Scientific Coordinator
Sabine Sczesny

[ Spanish PI:
BCBL - PI Manuel Carreiras

ITN LCG has four interrelated research
objectives:

a) deriving indices for selected European
languages that reflect the extent to which
the features of a language result in gender
related representations in speakers/
listeners,

b) investigating to what extent gender
equality in formal language standards and
theuse of gender-fair language correlates
with higher levels of socio-economic gender
equality,

c¢) analyzing the impact of language on
gender stereotyping in social judgment and
decisionmaking, and

d) developing and evaluating scientifically-
based prototypes for guidelines and
training tools for gender-fair communication
in European languages. ITN LCG will
strengthen the capability of its young
fellows to contribute effectively to our
knowledge-based economy and society,
and will add to their intersectoral and
transnational employability.



GA 295362
BI-LITERACY:
LEARNING TO READ IN L1 AND IN L2

[ Funding Agency
European Research Council

[ Type:
ERC ADVANCED GRANT

[ Time Frame:
2012 - 2017

[ Budget:
€2,487,000

[ Coordinator:
BCBL - PI Manuel Carreiras

Learning to read is probably one of the
most exciting discoveries in our life.
Acquiring this unique human cognitive
ability not only opens a new world of
opportunities, but also changes our

brain (Carreiras et al., 2009). Further
opportunities and additional brain
changes also occur when learning to
read in a second language. Using a
longitudinal approach, the research
proposed examines how the human brain
responds to two major challenges. First,
the challenge of instantiating a complex
cognitive function for which there is no
genetic blueprint (learning to read in

a first language, L1), and second, the
challenge of accommodating to new
statistical regularities when learning to
read in a second language (L2). The
findings from this project will provide a
deeper understanding of (a) how general
neurocognitive factors and language
specific factors underlie individual
differences — and reading disabilities — in
reading acquisition in L1 and in L2; (b)
how the neuro-cognitive circuitry changes
and brain mechanisms synchronize while
instantiating reading in L1 and in L2; and
(c) what the limitations and the extent of
brain plasticity are in young readers.

An interdisciplinary and multi
methodological approach is one of

the keys to success of the present

project, along with strong theory-driven
investigation. By combining both we will
generate breakthroughs to advance in our
understanding of how literacy in L1 and in
L2 is acquired and mastered. The research
proposed will also lay the foundations for
more applied investigations of best practice
in teaching reading in first and subsequent
languages, and devising intervention
methods for reading disabilities.
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M
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Advancing the European
Multilingual Experience

GA 613465
ADVANCING THE EUROPEAN
MULTILINGUAL EXPERIENCE

[ Funding Agency
7th Framework Programme

[ Type:
COLLABORATIVE PROJECT

[ Time Frame:
03/2014 - 02/2019

[ Budget:
BCBL: €306,710

[ Coordinator:
BCBL - PI Manuel Carreiras

The project Advancing The European
Multilingual Experience (AThEME) takes
an integrated approach towards the

study of multilingualism in Europe by
incorporating and combining linguistic,
cognitive and sociological perspectives;
by studying multilingualism in Europe

at three different levels of societal
magnitude, viz. the individual multilingual
citizen, the multilingual group, and the
multilingual society; by using a palate of
research methodologies, ranging from
fieldwork methods to various experimental
technigues and advanced EEG/ERP
technologies. This integrated approach
towards the study of multilingualism is
grounded in the idea that multilingualism
in Europe has many facets.

AThEME will cover the different forms of
multilingualism in Europe by developing
new lines of inquiry on regional/minority
languages, heritage languages, languages
spoken by bilingual speakers wit h
communicative disorders, and languages
spoken by bilinguals at different stages
of development and life. These lines

of inquiry will provide (partial) answers
to fundamental questions, including:
What does it mean to be bilingual? How
and why do people succeed or fail in
learning another language? How can we
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help speakers maintain their regional/
heritage language and reach proficient
bilingualism? What are the reciprocal
effects of bilingualism and cognition? Are
there cognitive benefits of bilingualism
for senior citizens? How does bilingualism
"interact with" communicative disorders?
Which societal factors have a major impact
on successful maintenance of regional/
heritage languages? Answers to these
questions provided within the context

of AThEME will provide a firm basis for
assessing existing public policies and
practices within major areas such as
education and health and contribute to
evidence-based policy-making. AThEME
aims to raise societal awareness of
multilingualism through building on the
successful model of academic public
engagement provided by the program
Bilingualism Matters.



GA 692502

STATISTICAL LEARNING AND L2 LITERACY ACQUISITION:
TOWARDS A NEUROBIOLOGICAL THEORY OF ASSIMILATING

NOVEL WRITING SYSTEMS 2

[ Funding Agency
European Research Council

[ Type:
ERC ADVANCED GRANT

[ Time Frame:
07/2016 - 06/2021

[ Budget:
£€800,000

[ Coordinator:
BCBL - Pl Ram Frost

The overarching goal of L2STAT is to
understand L2 literacy acquisition by
bringing together, for the first time, recent
advances in the neurobiology of statistical
learning (SL), a detailed statistical
characterization of the world’s writing
systems, and neurally-plausible general
principles of learning, representation, and
processing. L2STAT aims to provide a

new theoretical framework that considers
L2 learning and SL a two-way street: SL,
on the one hand, tunes learners to the
regularities of a new linguistic environment
and, on the other hand, L2 environment
shapes learners’ sensitivity to its specific
types of statistical properties. The project
will focus on the assimilation of reading
skills in four novel linguistic environments,
and investigate how exposure to their
distinct writing systems shape, in turn,
SL. L2STAT is an interdisciplinary project
that launches in parallel five mutually
informative research axes: (1) we employ
advanced methods from computational
linguistics and machine learning to
precisely characterize the statistics of four
highly contrasting writing systems (English,
Spanish, Hebrew, Chinese); (2) We study
the learning that results from biologically-
inspired computational models that are
exposed to these statistics, to generate a
priori predictions regarding what statistical
properties can (or cannot) be learned,

and how neural mechanisms constrain

the representations learned during L2

literacy acquisition; (3) We develop
psychometrically reliable behavioral
tests of individuals’ capacities to extract
regularities in the visual and auditory
modalities; (4) We use state-of-the-art
neuroimaging techniques including EEG,
MEG, fMRI to probe the neurobiological
underpinning for detecting regularities in
the visual and auditory modalities; and (5)
We conduct behavioral experimentation
in four sites (Israel, Spain, and Taiwan to
track literacy acquisition longitudinally in
the four different languages.
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MICINN - Spanish Ministry of Science and Innovation

[ Time Frame:
2008 - 2013

[ Budget:
€4,000,000

[ Partners:

Universities of Granada, La Laguna, Murcia, Seville, CIC bioGUNE, BCBL

[ Coordinator:
BCBL - PI Manuel Carreiras

Despite the impressive technological and
scientific advances of recent decades we
still do not know why some children learn
to read without any difficulty whereas
others fail in this basic skill. In Spain,
education is in urgent need of improvement
according to the PISA report and is now
facing major new challenges such as the
integration of immigrants from different
language backgrounds or the changes

in teaching and learning resulting from
information technologies. This proposal
brings together leading scientists from
many disciplines throughout Spain to
create an innovative interdisciplinary
research program (CONSOLIDER)
designed to study the development of

the two most central cognitive skills in
education - reading and attention. The
broader goal of this research will create
specific recommendations for addressing
the unique set of educational challenges
and opportunities this country currently
faces, with the long-term goal of improving
learning and education systems. As
learning and education are closely related
to the processes of brain development, we
aim to understand how the brain functions
and changes during the development

of reading and attentional-emotional
processes, examining normal and abnormal
development and the influence of genetic,
cultural and socioeconomic variables as
they play out in our country.

Research will characterize typical
developmental patterns of children in
Spanish schools and those of children with
special needs (dyslexia and ADHD), by
using socioeconomic, genetic, neural and
cognitive-behavioral measures. A novel
aspect of this project will examine the
effects of attention and literacy training
on cognitive and brain changes. This is a
unique opportunity to study these central
issues from an interdisciplinary perspective
within the specific context of learners in
our country. More generally, investment

in such cutting-edge research now could
prove to be a decisive step to help situate
Spain on the international frontier of
scientific knowledge in this area.
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TELL ME SOMETHING | DON'T KNOW
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LANGUAGE FROM A COGNITIVE NEUROSCIENCE PERSPECTIVE

[ Funding Agency

MICINN - Spanish Ministry of Science and Innovation

[ Time Frame:
1/2011 - 12/2013

[ Budget:
€145,200

[ Coordinator:
BCBL - Pl Mante Nieuwland

A major feat of human cognition is our
ability to use language to efficiently
communicate about the world. To make
sense of statements about the world,

we map their meaning onto our world
knowledge: they can be true or false

with respect to what we hold to be true,
and they can be informative or trivial in
light of what we already know. Whereas
establishing truth-value has long been a
subject of scientific investigation, the role
of informativeness is not well understood.
This research focuses on the interaction of
informativeness and real-world knowledge
in language comprehension, and adopts

a multidisciplinary approach that uses
neuroimaging techniques to bridge

the fields of pragmatics, experimental
psychology and cognitive neuroscience.
This research aims to test the overall
hypothesis that informativeness modulates
the conceptual integration of linguistic
input with knowledge from semantic
memory. It will investigate when and where
these processes take place in our brains,
with the goal of addressing how they shape
language interpretation and how they

may differ across individuals. The initial
step is to identify the neural signature of
informativeness, and to map this signature
onto neurocognitive accounts of language.
| will use different paradigms that deal
with how people establish sentence
truth-value (e.g. negation, quantifiers and
counterfactuals).

This research has three main objectives:

(1) To determine when real-world
knowledge and informativeness
constraints are integrated during language
comprehension.

(2) To determine the neural mechanisms
involved in establishing informativeness
and truth-value, with the hypothesis

that the neural systems that evaluate
informativeness are qualitatively different
from the systems that evaluate truth-
value. Evaluating informativeness may
particularly rely on the comprehension of
communicative intentions as governed by
the medial prefrontal cortex.

(3) uncovering the neuropsychological and
neural mechanisms underlying individual
differences in establishing informativeness
and truth-value.

Taken together, the proposed projects
will provide unique insights into how an
understudied but essential aspect of
pragmatics and language comprehension,
the extraction of message information
value, is performed in the brain.
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MICINN - Spanish Ministry of Science and Innovation

[ Time Frame:
01/2011 - 06/2014

[ Budget:
€108,900

[ Coordinator:
BCBL - PI Arthur Samuel

Six experiments that will provide an
innovative investigation of spoken language
processing by Spanish-Basque bilinguals
are proposed. The Basque Country offers

a unique opportunity to address general
theoretical questions regarding the
automaticity of language processing in the
bilingual mind.

Prior research, much of it conducted in our
laboratory, has shown that listeners use

a set of automatic processes that utilize
information from lexical representations to
improve recognition of phonetic segments.
Given how much variation there is in
speech, and given how noisy the signal is in
many circumstances, the support provided
through these automatic processes can be
essential to successful word recognition.
However, to date, demonstrations of these
effects have been limited to studies of
monolinguals hearing speech in their native
language. It remains to be shown whether
this type of processing is available when
listening to speech in a second language.

The population in the Basque country
provides an exceptionally appropriate
test bed to address this issue, for several
reasons. First, Basque and Spanish are
in completely different language families.
There has been excellent work done on
bilingualism for cases in which the two
languages are related (particularly for
Catalan-Spanish and for Dutch-English
bilinguals), but it is essential to study

cases in which crossovers between the
native language and the second language
is minimal.

Second, due to historical circumstances,
it is possible to encounter three types

of bilinguals that differ in the timing

and circumstances of learning the two
languages in this area. This will permit

us to clearly determine the role that age
and an early learning environment have on
the development of automatic language
processes.

Finally, the phonemic inventories of
Spanish and Basque differ in ways that
make it possible to prove whether sounds
that are only present in a person’s second
language lack some of the automatic
lexical support that is available to native
language sounds.

Taken together, these properties provide
the proposed research with the power
to reveal critical new insights into how
humans can communicate so well.
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E PSI 2011-24802

[ Funding Agency
MICINN - Spanish Ministry of Science and Innovation

[ Time Frame:
01/2012 - 06/2015

[ Budget:
£€96,800

[ Coordinator:
BCBL - PI Doug Davidson

The goal of this project is to investigate
how oscillatory brain activity supports
the learning of new second language

(L2) vocabulary and grammar. Oscillatory
dynamics are a characteristic feature

of cortical function and an important
determinant of neuronal plasticity.
Physiological research has also shown
important links between slow-wave
oscillatory activity during sleep and

the consolidation of memory. To date,
however, most electrophysiological studies
of language learning or memory have
focused on event-related potential (ERP)
measures of cortical function, very often
using only native first-language materials.
The three sets of experiments described
here would adapt a well-known study-test
memory paradigm to study L2 vocabulary
and grammar learning using combined
recordings of MEG and EEG. The first
objective is to determine whether successful
memory encoding of L2 words is related
to theta band (3-6 Hz) oscillatory activity
in frontal and temporal cortex using this
paradigm. Second, the paradigm would
be extended to encompass L2 grammar
learning and generalization. Finally, the
contribution of oscillatory activity to L2
memory consolidation would be examined
by recording activity preceding, following
and during sleep.
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THE IMPACT OF MEMORY RECONSOLIDATION
ON VOCABULARY ACQUISITION: A BEHAVIORAL AND NEURAL

= ° GOBIERNO
DE ESPANA

?%?
- -

INVESTIGATION

[ Funding Agency

MICINN - Spanish Ministry of Science and Innovation

[ Time Frame:
01/2012 - 12/2014

[ Budget:
£€88,330

[ Coordinator:
BCBL - PI Nicolas Dumay

Traditional views of learning assume
that new memories remain shaky for

a short period, but soon consolidate,
becoming resistant to interference from
competing learning and amnesic agents
(McGaugh, 2000). However, recent - and
not so recent - findings, mostly from
animal neuroscience, suggest that this
account is incomplete. These show that
recalling a consolidated (and supposedly
fixed) memory returns it temporarily

to an unstable state, making it again
susceptible to change until a new cycle
of consolidation, or reconsolidation, is
achieved (Nader & Hardt, 2009).

This project bridges the gap between
animal neuroscience and psycholinguistics,
and looks at the impact of memory
reconsolidation on word acquisition at

the behavioral and neural levels. In this
domain, consolidation itself is a new
concept. As it has been shown, sleep plays
a major role in feeding into our mental
dictionary the words we learnt during the
day (Dumay & Gaskell, 2007.

The present research examines the impact
of reconsolidation at various levels of word
acquisition.

Findings will have strong implications for
theories of human memory and models

of language processing and acquisition,
which all assume the stability of long-term
representations. In addition, as this research
introduces the idea that revising established
knowledge shortly before learning similar
information is ill-advised, results should also
have substantial practical applications for
(foreign) language tuition and remediation
techniques.
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NUMBER SEMANTICS
IN BILINGUALS

[ Funding Agency

MICINN - Spanish Ministry of Science and Innovation

[ Time Frame:
01/2012 - 12/2014

[ Budget:
£€68,970

[ Coordinator:
BCBL - PI Elena Salillas

This proposal aims first to understand
how the access to number semantics

can depend on the verbal code used

by bilinguals and second, the impact

of bilingualism on math developmental
disorders. Based on preliminary data we
propose that the Language of Learning
Math (LolM) has a privileged access to
semantics. LolM, which is independent

of language dominance, may influence
number semantic processing along the life
span. The proposed studies will explore
how known effects indexing access to
semantics — the distance effect and the
size effect — are dependent on LolM in
otherwise equally proficient bilinguals. To
do so, we measure behavior and ERPs,
which underscore cognitive processes not
observed in reaction times. Preliminary
results from these studies suggest that

in fact, LolM biases ERPs components
known to reflect semantic access. We aim
to explore this possibility thoroughly with
three experiments. We will also use MEG to
account for possible spatiotemporal neural
differences between the two bilingual’s
verbal codes in the access to core number
representation. Crucially, our results aim
to support modifications to the Encoding
Complex Model, the only existent model
for bilingual math processing. Secondly,
we believe that the fact of being bilingual
can have an impact on the prevalent case
of developmental dyscalculia (DD): An
already deficient math functioning can be
aggravated by the complexity of using two

verbal codes for math (e.g. a linguistic
context different from LolM). We will use
ERPs and fMRI techniques to describe the
brain basis of this possible interaction. The
present project addresses timely scientific
issues such as format dependency in
bilinguals’ access to number semantics.
We think that the importance of LolM

for bilinguals and for bilingual DD should
not be ignored. In turn, the questions
addressed in the present project have both
scientific and socio-educational impact.
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DACTYLOLOGY AND READING IN DEAF AND IN CODAS:
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NEURAL CORRELATES OF ORTHOGRAPHIC CODING

[ Funding Agency

MINECO — Spanish Ministry for Economy and Competitiveness

[ Time Frame:
01/2013 - 12/2015

[ Budget:
€128,700

[ Coordinator:
BCBL - PI Manuel Carreiras

Sign languages offer a unique and natural
opportunity to study the mechanisms of
language comprehension and production,
and to what extent these are universal or
modalitydependent.

One of the objectives of the present project
is to investigate the extent to which the
mechanisms for signal processing and
cortical representation of language are
modulated by the language modality (oral
or sign language). Regarding mechanisms
for processing, we will investigate the

role of some sublexical units, such as
formative parameters (hand configuration
and localization), in sign recognition. With
respect to cortical representation of sign
language, we will examine to what extent
comprehension and production of an oral
language and a sign language activate
similar or different networks in deaf people
and bilingual hearing population, in which
both languages are oral or one is oral and
the other one sign language.

On the other hand, we will investigate
orthographic processing in deaf
population and in hearing siblings

of deaf parents through reading and
dactylology. Dactylology is based on
Spanish orthography (each letter of the
alphabet is represented by a different
hand configuration) and is part of the
Spanish Sign Language (LSE in Spanish).
For users of LSE, dactylology offers added
orthographic correspondence which can

strengthen inner representation of words
in Spanish and, at the same time, allows
the compensation of correspondence-
difficulties between letters and sounds
(graphemes and phonemes) in deaf
individuals. There seems to be a high
correlation between the ability in
dactylology and reading in deaf readers.
We will study how deaf individuals and the
hearing siblings of deaf parents process
words in reading and in dactylology, and
to what extent phonology plays a role in
such operations. Progress on this field is
not only of theoretical interest, but it could
also have relevant practical implications
on how we educate deaf children, given
that the great majority of them suffer from
difficulties with reading.
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[ Funding Agency
MINECO — Spanish Ministry for
Economy and Competitiveness

[ Time Frame:
01/2013 - 12/2015

[ Budget:
€58,500

[ Coordinator:
BCBL - PI P.M. (Kepa) Paz-Alonso

Episodic memory, or the ability to
consciously remember past events, is a
complex cognitive process that is central
to the human experience. In typically
developing children, episodic memory
improves rapidly during childhood,

and then improves more slowly during
adolescence. The neural bases supporting
these improvements are not yet
understood, but episodic memory function
is thought to rely on a set of cognitive
processes with different developmental
trajectories that interact between each
other to produce the final memory output.
These cognitive processes include
binding operations, semantic processing,
and mnemonic control processes.
Neuroscientific research has shown that
the hippocampus plays a fundamental
role in episodic memory, supporting the
formation and retrieval of representations
that relationally bind the different aspects
of an event. In contrast, lateral prefrontal
cortex is thought to play a supportive role
in episodic memory, aiding mnemonic
elaboration processes for semantically
organized information and controlling the
strategic retrieval of relevant memories
through long-range projections to the
hippocampus. It has long been assumed
that the hippocampus-dependent binding
mechanism is already in place by early
childhood, and that the large changes in
episodic memory observed during middle
childhood and beyond result from the
protracted development of the prefrontal

cortex. Recent evidence, however, has
challenged this view showing hippocampal
changes in structure and function over
development. Here, we propose to conduct
the first developmental study aimed at
unraveling the contribution of binding
operations, semantic processes, and
mnemonic control processes to age-related
changes in episodic memory retrieval. In
doing so, we will examine a total sample
of 150 participants aged 8 to 24 in two
separate studies (N = 75 in each study)
using behavioral and MRI techniques. The
present project seeks to: (1) characterize
the development trajectories of binding
processes for verbal and visual item and
relational episodic memory retrieval;

(2) investigate the neurodevelopmental
changes in regional functional
specialization and task functional
connectivity for item and relational
episodic memory retrieval of semantic and
non-semantic verbal information; and, (3)
examine the contribution of age-related
changes in the integrity of memory- and
language-related anatomical pathways to
developmental changes observed in binding
operations, semantic processing, and
mnemonic control operations.

The proposed research project is

unique in its exploration of the dynamic
interplay between changes in brain
structure, function, and episodic memory
performance over development.
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ATYPICAL OSCILLATORY BRAIN
ACTIVITY, TEMPORAL PROCESSING
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DEFICITS AND DEVELOPMENTAL
DYSLEXIA: WHAT ARE THE LINKS?

[ Funding Agency
MINECO — Spanish Ministry for
Economy and Competitiveness

[ Time Frame:
01/2013 - 12/2015

[ Budget:
£€58,500

[ Coordinator:
BCBL - PI Marie Lallier

Developmental dyslexia is a neurocognitive
disorder preventing 10-15% of the population
from acquiring reading normally and is broadly
thought to result from a phonological deficit.
A growing body of evidence however suggests
that, in at least some cases, developmental
dyslexia stems from processing limitations

in the visual domain. The multifactorial
hypothesis of dyslexia postulates that

reading difficulties can stem from at least
two independent cognitive disorders: a
phonological deficit, or a visual attentional
span (VA Span) deficit. Recent pieces of work
further suggest that the lack of consideration
of the cognitive heterogeneity in dyslexia
could explain more than three decades of
inconsistent results in research assessing
visual and auditory temporal processing in
dyslexia. Indeed, when phonological deficits
relate to difficulties in processing stimuli
(auditory or visual) presented sequentially, i.e.,
every 150-250 ms, VA Span disorders are
associated with difficulties faced when several
stimuli (visual or auditory) are to be encoded
simultaneously, i.e., in less than 200 ms.

Going beyond behavioral evidence, the present
project aims to identify the neurobiological
dysfunctions subtending the dissociations
previously reported regarding temporal
processing deficits and cognitive disorders.
Based upon recent evidence showing that
different cerebral time scales for auditory
processing are necessary for phonological

(and reading) development, cerebral oscillatory
activity at various frequencies will be recorded

via magnoencephalography in Spanish skilled
reader and dyslexic children matched for a
number of skills.

Knowing that both auditory and visual

distinct temporal processing deficits predict
phonological and VA Span disorders, we
expect (1) atypical amodal oscillatory

low frequency activity (3-4 Hz) to explain
sequential processing deficits in dyslexic
children with phonological problems, and (2)
amodal oscillatory high frequency activity
(25-35H2) to explain simultaneous processing
deficits in dyslexic children with VA Span
deficits. We also expect to show a positive
impact of a phonological/VA Span training on
reading, and more importantly, on low/high
cerebral oscillatory activity in dyslexic children
taking part in the study. Importantly, the
results of the present project will contribute
to develop a complete picture of the causes
of developmental dyslexia taking into account
the heterogeneity of its behavioral, cognitive,
and cerebral manifestations, but will also
have concrete outcomes such as the design of
diagnostic and remediation tools for reading
disorders in children learning to read in
Spanish.

The present project focuses on how different
orthographic and semantic factors associated
with within-language and between-languages
word processing exert an influence on
translation recognition in perfectly balanced
Basque-Spanish simultaneous bilinguals.
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[ Funding Agency
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[ Time Frame:
01/2013 - 12/2015

[ Budget:
€52,650

[ Coordinator:
BCBL - PI Jon Andoni Dufiabeitia

There is current disagreement on how

and when the different sub-lexical and
supra-lexical factors mediating the visual
recognition and processing of translation
equivalents exert a facilitative or inhibitory
influence on translation processing. A
correct understanding of the underlying
mechanisms that lead to an univocal
access to the shared meaning of a printed
pair of translation equivalents is necessary
in order to have a clear picture of how
visually presented words are read and

how they are successfully recognized by
bilinguals, on the one hand, and of how
different lexemes associated with the
same concept coexist in the bilingual
brain, on the other hand. One of the major
aims of this project is to explore this

issue in depth, taking a perspective that
combines efforts of different techniques
that can shed light on different aspects

of translation recognition processes

(i.e., behavioral and electrophysiological
measures).

Besides, this project aims at investigating
how conscious translation recognition
processes are carried out by balanced
simultaneous Basque-Spanish bilinguals
of different ages, in order to characterize
the mechanisms associated with bilingual
word processing that remain immutable
across lifespan, and those that vary as a
function of age. To this end, a series of
large-scale behavioral studies using the
translation recognition task and several

electroencephalographic recordings

will be carried out on a large number

of participants of different age-ranges
(children, young adults and old adults).
These studies will try to clarify which
factors of pairs of Basque-Spanish
translation equivalents mediate translation
recognition processes, and critically, how
these factors exert a differential influence
on different age groups. Until now, nearly
all the experiments testing responsiveness
of bilinguals to translation equivalents
have exclusively explored young adults,
and it remains to be seen the relationship
between orthographic factors (such as the
similarity between translation equivalents;
i.e., cognates vs. non-cognates)

and semantic factors (such as word
concreteness; i.e., concrete vs. abstract
words), on the one hand, and age-related
normal cognitive decline, on the other
hand. This research project will clarify
how balanced simultaneous bilinguals

of different ages process translation
equivalents of different sub-lexical and
supra-lexical characteristics, thus providing
the scientific community with data that
will enrich our knowledge of bilingual word
processing across lifespan and of the
relationship between cognitive decline and
mental translation mechanisms.
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[ Funding Agency

MINECO - Spanish Ministry for Economy and Competitiveness

[ Time Frame:

01/2013 - 12/2015

[ Budget:

€70,200

[ Coordinator:

BCBL - PI Nicola Molinaro

The present project faces second provide insight concerning: (i) the brain

language learning from a different regions involved in comprehending such

perspective compared to past research. statistical regularities, (ii) differential

More specifically we will evaluate the sensitivity to such construction in the

neurophysiological real-time correlates native and in the foreign language, and

of the comprehension of statistical (iii) neurophysiological changes due to

regularities (collocations) in Spanish and differential teaching techniques of a new

in English. Based on the findings emerging language.
from previous EEG studies from our group,
we will better constrain the brain regions
specifically sensitive to the processing

of collocations (as compared to regular
compositional constructions) by focusing
on the analyses of MEG brain activity (both
evaluating increased magnetic responses
and phase connectivity patterns). We

will test different groups of native (both
Spanish and English) speakers and
proficient bilinguals in the two languages:
we will evaluate both native vs. second-
language processing and language attrition
effects. To do this we will take advantage
from both the MEG lab in the BCBL in San
Sebastian and the collaboration with the
MEG unit of the MRC center in Cambridge.

Importantly, based on the fact that
language teaching techniques nowadays
focus more and more on getting students
familiar with many types of collocational
constructions, we will test Spanish
students of English that either received
such training or not, compared to
Spanish speakers living in England with
collocation configurations in English. The
findings from this series of studies could
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CONCEPTS IN CONTEXT:
USING CONTEXT TO REVEAL
THE DYNAMIC NATURE

[ Funding Agency
MINECO — Spanish Ministry for
Economy and Competitiveness

At first glance, conceptual representations
(e.g., the concept of a lemon) seem static.
That is, we have the impression that there
is something that lemon “means” (a sour,
yellow, mini Americanfootball-shaped,
citrus fruit) and that this meaning does
not vary. Yet mounting evidence suggests
that the context in which we access a
concept has a major influence on what
knowledge about that concept is retrieved
from memory. The aim of this project is to
examine the influence of context (which
we define broadly as not only short-term
task goals, but also as the context that an
individual brings via their abilities and long-
term experience) on conceptual activation.
We explore differences in the time course
over which particular features of a concept
are activated within a given context, and,
also, we examine how the information that
we access about a concept changes across
contexts.

The proposal is centered around five inter-
related questions:

1. Can the time course over which a
concept’s features are activated be
influenced by long-term experience such as
distributional statistics in the language?

2. Can the time course over which a
concept’s features are activated be
influenced by specific task contexts?

3. Do individual differences in cognitive
control modulate context’s influence on
conceptual activation?

4. What are the neural mechanisms
underlying dynamic conceptual activation?

[ Time Frame:
01/2013 - 12/2015

[ Budget:
€64,350

[ Coordinator:
BCBL - PI Eiling Yee

The above four questions converge to raise
a fifth:

5. In a multilingual society where
bilingualism is the norm, how do individual
differences in bilingual ability—specifically
differences in long-term language use, as
well as differences in cognitive control,
influence conceptual dynamics?

Traditionally, in the study of semantic
representations (and, in fact, in cognitive
psychology more broadly), it has been
assumed that only effects that can be
demonstrated across a variety of tasks and
contexts should be considered informative
regarding the architecture of the system
being investigated. Findings that are task-
or context- dependent have often been
dismissed because they are considered

to be “strategic”—reflecting strategies
that do not, by definition, generalize to
different tasks or contexts. In this proposal,
we take the opposite approach—we use
such instances of task — and context —
dependence to explore the conceptual
system. In addition to advancing our
knowledge of semantic memory, a better
understanding of how the conceptual
system interacts with context should have
broader implications for understanding how
humans adapt to a constantly changing
environment.



PSI 2013-42343-P

MULTIMODAL NEUROIMAGING

OF OSCILLATORY NETWORKS DURING
WORKING MEMORY

[ Funding Agency
MINECO — Spanish Ministry for
Economy and Competitiveness

Rhythmic fluctuations of neuronal activity
or neuronal oscillations are a prominent
feature of spontaneous and task-related
brain activity that occur at the level of
single units, local-field potentials (LFP)
and electro-/magneto-encephalographic
(EEG/ MEG) recordings (Buzséki et al.,
2012). The traditional view is that neuronal
oscillations reflect inhibition-based
fluctuations of neuronal activity which
emerge from the synchronous activation

of large neuronal ensembles (Buzsaki &
Draguhn, 2004; Buzsaki & Wang, 2012).
In humans, oscillatory activity has been
observed during perceptual and higher
cognitive processes including language,
attention, working memory (WM) as well as
motor control (for a review see Jensen et
al., 2007; Uhlhaas et al., 2010; Giraud &
Poeppel, 2012). While these data highlight
the importance of neuronal oscillations

for human behavior and cognition, the
functional roles of individual frequency
bands have remained unclear.

The aim of the present project is to
investigate the functional role of oscillatory
activity in different frequency bands
during the maintenance of information in
working memory (WM) in humans. WM is
a cognitive function, which underlies the
ability to encode, maintain and retrieve
information in order to generate behavior.
Accordingly, WM is centrally involved in
many aspects of cognition and thus ideally
suited to assess the behavioral significance
of individual frequency bands.

Because oscillatory activity at theta (5-
7Hz), alpha (8-13Hz) and gamma (30-
200Hz) frequencies has been prominently
observed during WM in human EEG/MEG
recordings the aims of the present project
are: 1) to investigate the specific function
of activity in these frequency bands during
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[ Time Frame:
01/2014 - 12/2016

[ Budget:
€60,500

[ Coordinator:
BCBL - PI Cesar Caballero

WM, and 2) to localize and identify the
sources involved in the generation of WM-
relatd activity at theta, alpha and gamma
frequencies. Importantly, the present
project is motivated by emerging evidence
from electrophysiological recordings in
humans and animals (Saalman & Kastner,
2012; Roux et al., 2012; Roberts et al.,
2013) which has lead to the hypothesis
that theta and gamma oscillations could
reflect the recruitment of hippocampal
networks during the maintenance of
sequential information, whereas alpha
and gamma oscillations may tend to
co-occur simultaneously in thalamo-
cortical networks during WM-tasks which
require the rapid scanning and selection
of behaviorally relevant visual-spatial
items (Roux & Uhlhaas, 2013; Hsieh

& Ranganath, 2013). However, direct
evidence supporting these hypotheses
has not been provided yet. Accordingly,
the present research is designed to test
these hypotheses by using a multimodal
approach. Specifically, by employing
simultaneous EEG-fMRI recordings,

the present project will allow to directly
test whether manipulating the content

of WM from sequential to visual-spatial
information will be associated with a
switch in the spectrum of EEG activity
from theta to alpha frequencies during the
maintenance of WM-information. Moreover,
the simultaneous collection of fMRI data
will allow us to assess to what extent
switching in the maintenance of sequential
vs. visual-spatial WM-information results
in the activation of distinct functional
networks. Finally, MEG will be used to
assess to what extent crossfrequency
coupling (CFC) between theta-gamma and
alpha-gamma oscillations may reflect the
maintenance of either seq.
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PSI 2014-53346-P
NEUROANATOMICAL AND
NEUROPHYSIOLOGICAL
CHARACTERIZATION OF DRAVET’S
SYNDROME EPILEPSY

[ Funding Agency
MINECO — Spanish Ministry for
Economy and Competitiveness

Dravet’s syndrome is one of the few
epileptic encephalopathies associated to
the mutation of a specific gene: SCN1A,
which encodes a subunit of the voltage
gated sodium channel. It is a rare form of
epilepsy that occurs in the first year of life
(up to 15 months) and it is characterized
by the onset of recurrent febrile and/or
afebrile hemiclonic or generalized seizures
in a previously healthy infant, followed

by the appearance of multiple seizure
types generally resistant to anti-epileptic
drugs, with developmental arrest or
regression. The evolution is insidious, with
a significant mortality of up to 15% by 20
years. Neurological declines also occur

in adulthood, with cognitive and motor
deterioration.

The correlation between genotype and
phenotype has become the SCN1A gene

in one of the most relevant epilepsy

genes today. A wave of research has

been triggered spanning from animal
models to human trials. Currently

research on pharmacologic candidates

for the treatment and the restoration of
impaired c-aminobutyric acid (GABA)
ergic neurotransmission is advancing at
unprecedented speed. However, while the
perspective of screening for appropriate
drugs to be used in therapies is promising,
the brain structural and functional
counterparts of the common pathogenesis
in DS have not been generally described
until the recent study of our research group
that described for first time the anatomical
counterpart of DS in a quantitative way.
Functional and structural traits related to
the DS brain could provide extra criteria for
diagnosis, as well as biological indicators
for monitoring the progression of the
condition, especially relevant in the follow-
up of novel drug treatments. Based in

the social need and the possible practical

[ Time Frame:
01/2015 - 12/2017

[ Budget:
€73.810

[ Coordinator:
BCBL - PI Doug Davidson

impact was our previous incursion on the
topic. The present project proposal has
been intended to continue this work given
the unique opportunity of to have access
to the DS community of Spain, the diverse
skills of our group (EEG, MEG, MRI, see
our publication record) and the technical
support provided by our center (BCBL).

We intend to continue studying the
anatomical counterpart of DS in a larger
sample, focusing on the impact of DS

on white matter. For this propose brain
morphometry and DTI tractography
methods will be used, as well as
magnetoencephalography. On other

hand, evidence has emerged of the
consequences of SCN1A dysfunction in
different neuronal networks across the
brain. This points toward a channelopathy
model causing the neurologic features of
Dravet’s syndrome that is beyond purely
seizure related damage. We will try to
model the progression of the disease in
terms of the brain impact. This is possible
since network diffusion models of disease
progression are already available for other
types of diseases. With such models, the
characterization of single subjects as well
as the prediction of future damage could
be achieved.

In general, the project targeted a goal

that could have significant positive
implications for patients, family and health
service. The practical benefits include a
possibility of to better assess the impact
of the antiepileptic drug choice, improved
description of the patient state to optimize
therapies/services, and allow parents to
adjust their goals for the future.
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PSI 2014-51874-P
THE HEALTHY AND IMPAIRED
MULTISENSORY TALKING BRAIN

[ Funding Agency
MINECO — Spanish Ministry for
Economy and Competitiveness

Humans are experts in perceiving speech,
even though the quality of the auditory
speech signal we produce or hear is sub-
optimal because of background noise

and speaker variability. One reason why
we nevertheless experience hardly any
perceptual problems when engaged in a
face-to-face conversation is that our brain
uses two additional streams of sensory
information that generate non-auditory
predictions about the upcoming sound.
That is, we need to first plan and execute
a set of fine-grained motor commands

to correctly shape our vocal apparatus
before we can produce the correct
speech sound and, as a consequence, we
actually see these articulatory gestures

of an external speaker before we hear the
sound. It is well-established that both

the preceding motor-information and the
preceding visual (i.e., lip-read) information
modulate the way in which the self- or
externallygenerated speech sound is
processed.

However, the effects of motor- and lip-read
information on auditory speech processing
have always been studied in isolation and
current proposal is set-up to determine the
multisensory interplay between auditory
speech, lip-read speech and selfgenerated
motor commands. We will conduct 5
experiments, spread out over 2 clusters,

in which we will: (1) Determine the
behavioral and perceptual consequences of
motor information on auditory processing
and its interaction with lipread induced
modulations on the same auditory
processes, and (2) the fast and dynamic
neural correlates and cortical sources

that underlie, and are involved in, the
multisensory speech process. Moreover,
we will study both healthy participants and
patients with aphasia. People with aphasia
have difficulties with understanding
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[ Time Frame:
01/2015 - 12/2017

[ Budget:
€57,838

[ Coordinator:
BCBL - Pl Martijn Baart

and producing speech, and the results
we will obtain with this patient group

may lead to the development of a more
efficient rehabilitation program structured
around the on-line motor/lipread/auditory
interactions in speech processing.
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PS| 2014-53277-P
LEXICAL ACTIVATION OF WORDS
WITHIN OTHER WORDS

[ Funding Agency
MINECO — Spanish Ministry for
Economy and Competitiveness

The proposed research will examine
fundamental processes that underlie the
ability of human beings to communicate
naturally — with spoken language. As
perhaps the most specifically human
cognitive achievement, language

can provide insights into how human
cognition operates. After a half century of
experimental study of spoken language,
we know a great deal about how it works,
but we also know that there is a great deal
that remains to be learned. The current
project will provide an extensive new set of
information about how people understand
spoken language.

The experiments will examine a
phenomenon that is rampant in most
languages: Longer words have shorter words
embedded within them, presenting the
word recognition system with a potentially
major problem: How can it recognize the
intended spoken word, when these other
(unintended) words are also present in

the speech signal? Recent work from our
lab, using American English stimuli with
American listeners, has identified three
factors that appear to govern the degree

to which this problem in fact results in
lexical competition. In the first half of the
project, we will greatly extend these recent
findings: We will test the factors in two
languages that are both quite different than
English, and quite different from each other
(Spanish and Basque). In addition to the
experimental procedure that was used in our
previous work (auditory-auditory priming),
we will employ a technique (the visual world
paradigm) that offers a temporal analysis
that is significantly better than what was
available. A third technique (the long-term
repetition paradigm) will provide information
about whether encountering an embedded
word leaves a lasting trace in memory.

[ Time Frame:
01/2015 - 12/2017

[ Budget:
€68,728

[ Coordinator:
BCBL - PI Arthur Samuel

In the second half of the project, we

will extend these measures to spoken
word recognition by bilinguals. Most of
what is known of language processing
comes from studies of monolinguals;

yet with over 6000 languages spoken in
about 200 countries, monolingualism

is hardly the norm. In some regions of
Spain, including the Basque Country,
bilingualism is unquestionably the norm.
To truly understand language processing,
we must determine the consequences of
multiple languages sharing a brain. These
consequences are of both theoretical

and practical interest, especially given
recent observations of enhanced cognitive
control in bilinguals (e.g., Bialystok

et al., 2008) and significantly greater
preservation of cognitive functioning in
older bilinguals than in older monolinguals
(Craik, Bialystok, & Freedman, 2010). The
studies of bilinguals in the second half of
the project will use the techniques that we
refine in the first half, to test whether there
is lexical competition from a word in one
language when it is embedded in a word in
the other language that a bilingual knows.
These experiments will determine whether
knowing more than one language actually
creates difficulties for the listener because
of the potential lexical competition coming
from two languages, rather than from just
one.

Collectively, the results will greatly enhance
our understanding of the dynamic pattern
of lexical activation that underlies spoken
word recognition, both during listening in

a person’s native language, and during
second-language listening.
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PSI 2014-54512-P
NEURAL AND PHYSIOLOGICAL
CORRELATES OF ATTENTION
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[ Time Frame:

DEVELOPMENT IN MONOLINGUAL
AND BILINGUAL INFANTS

[ Funding Agency
MINECO — Spanish Ministry for
Economy and Competitiveness

Monolingual and bilingual infants,
despite the considerable differences in
their linguistic inputs, follow the same
developmental milestones in terms of
language acquisition during the first year
of life. What contributes to the learning
success of bilingual infants? Our general
hypothesis is that the human mind is
capable of adjusting certain cognitive
factors (e.g., attention resources) to
perform necessary computations (e.g.,
linguistic computations) in an optimal
way under different environmental
circumstances (e.g. monolingual vs.
bilingual learning context).

Attention (e.g., orienting and sustaining
fixation) is part of the earliest repertoire
of the infant cognitive system. Because
language acquisition begins even before
birth, as infants are exposed to their native
language(s) already in the uterus, it is a
possibility that basic cognitive functions,
including attention, develop differently
across monolingual and bilingual infants
to sufficiently support learning abilities.
We propose that the differences in the
early calibration of attentional networks
should be reflected in differences in
eye-movement activity at the saccadic
level and brain activation in the right
hemisphere across the two populations,
because these functions are linked to
attention. Importantly, these functions
should also determine looking behavior
(e.g., visual fixation duration). Recent
studies have reported that bilingual and
monolingual infants exhibit different
looking behaviors in language tasks.

Here, we provide a neural/ physiological
explanation for the behavioral differences
observed across monolingual and bilingual
infants; in addition, we propose several
experiments to assess whether attentional
networks indeed develop differently across

01/2015 - 12/2017

[ Budget:
€18,150

[ Coordinator:
BCBL - PI Monika Molnar

monolingual and bilingual infants in the
first year of life.

The findings will substantially contribute
to the field of language acquisition and to
our understanding of how the human mind
develops.



PS| 2014-53351-P
BILINGUAL MATH:
FROM LANGUAGE TO MAGNITUDE

[ Time Frame:
01/2015 - 12/2017
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[ Funding Agency
MINECO — Spanish Ministry for
Economy and Competitiveness

The present project addresses the links
between Language and Quantity, and it
does so with a focus on Bilingualism. The
management of two verbal codes to refer
to the same magnitude in bilinguals offers
an ideal window into possible modifications
of number knowledge by numerical
symbols. Our recent work suggests that
one of the languages of a Bilingual has

a preferred entrance to quantity and this
language does not need to be the dominant
language. Instead, language dominance for
math is established during early learning:
the language used for learning math
(LLmath) will remain the dominant code
and this code could or could not match the
dominant language for general linguistic
functioning.

This and other specificities guarantee the
study of Bilingual Math in its own right.
Thus the present project is a continuation
of our recent line of research with an
emphasis on the brain basis for the
modifications in our numeric knowledge
by LLmath. As a second goal, we will

go deeper into the study of bilingual
Developmental Dyscalculia (bDD). There
are reasons to believe that bilingualism
could impact the deficit, adding two
non-equivalent verbal codes to an already
defective numerical system. We address
the development of verbal-quantity links,
as well as the actual brain basis of this link
in bDD. Our third goal implies a step into
other quantity dimensions, such as time
or space, given the known commonalities
in the processing of numerical quantity
and these non-numerical dimensions. It
is debated how numeric symbols could
“recycle” in our ancient magnitude
system. And here again bilingualism
might be informative. It is our hypothesis
that number symbols (Arabic or verbal)
might enter our spatio-numerical

[ Budget:
€46,585

[ Coordinator:
BCBL - PI Elena Salillas

knowledge through their intersections
with numerical quantity. In bilingualism,
similar asymmetries between codes
should arise also during the processing of
non-numerical magnitudes. We propose
ways to test this both in healthy and

DD populations. Importantly, we aim to
address these questions at the behavioral
and neurofunctional level, with the
combined use of EEG/MEG techniques.
They will provide with a spatiotemporal
resolution lacking in the field of Numerical
Cogpnition.
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PSI 2014-54500-P
SPEAKER'S NON-NATIVE
ACCENT PROCESSING IN SPEECH

[ Funding Agency
MINECO — Spanish Ministry for
Economy and Competitiveness

The goal of this project is to determine the
impact of a non-native accent on speech
comprehension. We will define how native
listeners” language comprehension is
modulated when communicating with a
non-native speaker. This conversational
situation is highly frequent within the
European Union. With the number of second
language learners increasing drastically,
the age at which people start to learn a
second language lowering, and population
movements being facilitated (9.7% of

the total European Union population are
foreign-born residents), most native listeners
are interacting with second language or
other non-native speakers on a daily basis.
However, achieving native-like pronunciation
is one of the most persistent difficulties for
adult second language learners, so that even
highly proficient non-native speakers often
retain a "foreign” accent. This means that
verbal communication between native and
non-native speakers represents a challenge
not only for non-native speakers having to
convey messages in a second language
(which has been the main focus of previous
research), but also for native interlocutors
having to process and understand accented
speech. For the native interlocutors this
entails the processing of speech containing
phonetic/phonological, semantic, and
syntactic approximations and errors. To
better understand how native and non-
native speakers overcome these challenges
in their daily conversations, we will explore
how non-native accents influence the

way native listeners process fundamental
aspects of auditory sentences, and under
which circumstances native interlocutors
are tolerant to approximations and errors
produced by foreign speakers.

Moreover, foreign accented speech will
be used as a tool to explore language
comprehension at the theoretical level.
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[ Time Frame:
01/2015 - 12/2017

[ Budget:
