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Presentacion

Cuando se habla de la importancia del estudio del bilinguiismo se suele poner como ejem-
plo un recuento de lenguas y paises: existen alrededor de 6000 lenguas en nuestro planeta
(Crystal, 1987) y un nimero cercano a 200 paises (lo que supondria una media de 30 lenguas
por pais). Sin embargo, que se hablen muchas lenguas en una misma zona no asegura que las
personas sean necesariamente bilinglies. Para que se dé el caso es necesario que las lenguas
entren en contacto, y que las lenguas entren en contacto significa, ni mas ni menos, que entren
en contacto las personas que las usan (Wei, 2000).

Los motivos por los cuales una persona puede convertirse en bilinglie son muy variados y
no siempre responden a procesos voluntarios. Existen causas politicas, culturales, econdémicas
o de caracter personal. Todo ello hace que el bilingliismo sea un fendmeno que despierta in-
terés en areas de conocimiento tan diversas como la historia, la sociologia, la pedagogia, la
filologia o, por supuesto, la psicologia. Dentro de esta Ultima también se enfoca su estudio de
manera distinta segun el &rea. Asi, el bilingliismo ha sido objeto de investigacion dentro de la
psicologia social, la psicologia evolutiva o, por ejemplo, la psicologia diferencial. En los ulti-
mos afios ha habido un interés creciente en el estudio de este fendmeno tanto dentro de la psi-
colingtistica como de la neurociencia. El presente trabajo se enmarca precisamente dentro de
la psicolingliistica y se centra en el estudio de los procesos de comprension escrita del lengua-
je en el nivel de las palabras (procesos léxicos), en hablantes bilinglies de castellano y de ca-
talan.

Cuando a cualquiera de nosotros (presumiblemente ignorantes todos del idioma mongol) se
nos presenta por primera vez la palabra nokhoi, creamos una representacion léxica huérfana
de significado. Posteriormente, nos comentan que nokhoi se refiere a lo mismo a lo que se
refiere nuestra palabra ‘perro’, de manera que automéaticamente nokhoi cobraria un sentido
heredado de nuestra bien conocida palabra “perro’. Llegados a este punto, diriamos que las
representaciones Iéxicas de ambas palabras (su forma) estan conectadas entre si y comparten
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Presentacion 2

una representacion semantica/conceptual comun. Sin embargo, ¢podemos decir realmente que
cuando vemos u oimos la palabra nokhoi accedemos a esa representacion comun como lo
hacemos cuando la palabra esta en nuestra primera lengua (L1)? Es posible, por ejemplo, que
cuando no hemos adquirido competencia en la segunda lengua (L2) y no tenemos experiencia
con las palabras de esta lengua, tengamos que apoyarnos en la palabra equivalente en la L1 (i.
e.: la traduccion). También podria ser que la nueva palabra en la segunda lengua no nos per-
mita acceder a toda la informacion de la representacion semantica/conceptual correspondiente
(i. e.: todos los sentidos y usos de su significado). Por lo tanto, adquirir una nueva palabra en
la L2 no es solo “‘conocer’ cudl es la forma de la palabra equivalente en la L1, sino también
establecer una correspondencia con la representacion semantica/conceptual existente que
permita un acceso directo y pleno al significado. Centrandonos en el reconocimiento visual de
palabras, el objetivo general de esta tesis es estudiar este proceso de adquisicion de palabras
en la L2, qué cambios ocurren en dicho proceso segin aumenta la competencia en esta lengua,
qué variables pueden afectar a dicho proceso o cuéles son las condiciones que lo facilitan. Si
podemos contribuir a conocer en mayor medida la respuesta a estas preguntas, estaremos mas
cerca de entender como se adquiere el vocabulario de una segunda lengua.

En los capitulos que se desarrollan a continuacion se abordara el objetivo general que se
acaba de exponer. En el primer capitulo concretaremos el problema a estudiar, estableceremos
el marco teorico y describiremos los principales modelos de organizacion de la memoria bi-
lingUe que nos acompafiaran a lo largo de toda la tesis. Ademas, revisaremos la literatura mas
relevante acerca de como los bilinglies con distintos niveles de competencia acceden al nivel
semantico/conceptual desde sus dos lenguas. También expondremos los estudios que se han
centrado en otras variables relacionadas con el significado y que han demostrado ser relevan-
tes para el estudio de este nivel de representacion. En particular, trataremos el tema del grado
de relacion semantica entre palabras en distintas lenguas. En el segundo capitulo presentare-
mos la parte correspondiente al trabajo experimental, recogido en cuatro articulos de investi-
gacién publicados en distintas revistas de &mbito internacional. Finalmente, en el tercer capi-
tulo se discutiran los resultados obtenidos en los distintos experimentos en relacion con el
marco tedrico que se describe a continuacion.
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1.1.- La organizacion de la memoria bilingue

Una pregunta clave a la que trata de dar respuesta la psicolingistica actual, es si los bilin-
gues disponen de un sistema de representacion especifico para cada una de sus lenguas, o si
ambas comparten el mismo sistema. Desde que dicha pregunta se formulo6 por primera vez en
los afios 50, se han producido numerosos avances. Uno de los principales es el consenso en
considerar la necesidad de separar el nivel Iéxico, del nivel seméantico/conceptual. No obstan-
te, tal y como apunta Francis (2005), es conveniente definir el significado con el que se van a
usar los términos ‘léxico’, ‘semantico’ y ‘conceptual’, ya que a menudo en la literatura se
utiliza cada uno de estos mismos términos con distintas acepciones, pudiendo llevarnos a con-
fusion en un aspecto clave para la comprension del tema que estamos tratando.

Por ‘nivel 1éxico’ nos referiremos aqui a las representaciones mentales que los hablantes
tenemos de las etiquetas verbales de las palabras (forma ortogréfica y fonoldgica).

La definicion clara y precisa de qué se entiende por ‘semantico’ y qué por ‘conceptual’ es
algo mas complicada. Por ‘conceptos’ nos estariamos refiriendo a toda idea que un ser huma-
no pueda llegar a aprender o comprender, pero en el momento en que cada concepto pasa por
el filtro de la experiencia particular de una persona, éste cambia. Sin embargo, a pesar de las
diferencias interpersonales somos capaces de realizar una correspondencia bastante fiable
entre el lenguaje y el sistema conceptual. Una manera de explicar como es esto posible es
recurriendo a la semantica: la representacion semantica es el concepto al que se refiere una
palabra concreta, o bien es la correspondencia entre una palabra y su concepto (Francis,
2005). Asi, ambos términos se encuentran intimamente relacionados y resulta muy dificil dis-
tinguirlos operacionalmente para estudiarlos de forma independiente, aunque algunos autores
defienden su separacion (ej., Pavlenko, 1999) argumentando que si son términos distintos,

! Aunque en el presente trabajo nos vamos a referir Ginicamente a la informacién ortogréfica y fonolégica dentro
del nivel Iéxico, algunos autores sitdan también dentro de este nivel la informacion morfoldgica y/o sintéctica.
Otros, en cambio, sitdan este tipo de informacion entre el nivel Iéxico y el semantico. (Véase Sanchez-Casas y
Garcia-Albea, 2005, para mas informacion).
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6 La organizacion de la memoria bilingiie

entonces deberian ser separables. Pero experimentalmente resulta poco plausible poder hacer
tal diferenciacion (Francis, 2005) puesto que si quisiéramos estudiar aquellos conceptos que
no son representaciones semanticas de palabras no podriamos hacerlo empleando estimulos
Iéxicos. Por otra parte, si quisiéramos estudiar aquellos conceptos que si son representaciones
semanticas de palabras, ambos términos estarian tan imbricados que no seria posible separar-
los. Por lo tanto, aunque en este trabajo nos referiremos basicamente a la representacién lexi-
calizada de los conceptos (semantica), optaremos por usar ambos téerminos conjuntamente (ej.,
nivel seméntico/conceptual) o indistintamente, como si fueran términos intercambiables.

Ademas de la distincion dentro de la memoria bilingiie de dos niveles (i. e.: nivel Iéxico y
semantico/conceptual), otro hecho generalmente aceptado es que el nivel conceptual se halla
compartido por las lenguas del bilingtie —dejando de lado de momento la manera en que se
representa la informacion en dicho nivel. Aunque existen otras propuestas (Jarvis y Pavlenko,
2008; Pavlenko, 1999, 2009), la evidencia empirica de todas ellas descarta la existencia de
sistemas completamente independientes para cada lengua y confirma que la representacion del
significado de las palabras debe ser compartida, aunque no siempre totalmente (ej., palabras
abstractas; Francis, 2005). En cambio, respecto al nivel de representacion léxico las discre-
pancias son mayores, existiendo propuestas que postulan la independencia de los léxicos de
las dos lenguas (ej., Kroll y Stewart, 1994) y propuestas que sugieren un léxico integrado en
un mismo sistema (ej., Dijkstra y van Heuven, 1998, 2002; Kroll y de Groot, 1997).

Si nos centramos en la manera en que se representaria la informaciéon en el nivel Iéxico, de
nuevo encontramos diferentes propuestas en funcion del modelo tedrico que adoptemos. Una
posibilidad es considerar que las palabras en el nivel 1éxico estén representadas localmente, de
manera que cada palabra seria una unidad completa e independiente de las deméas. Una pro-
puesta de este tipo es, por ejemplo, la del Modelo Jerarquico Revisado (MJR; Kroll y Stewart,
1994) o la del Modelo Bilinglie de Activacion Interaccién en su versién revisada (BIA+;
Dijkstra y van Heuven, 2002; van Heuven y Dijkstra, 2010), modelo conexionista donde cada
nodo representa un simbolo, ya sean estos palabras, rasgos sub-Iéxicos, etc. Mientras que otra
posibilidad seria considerar que las representaciones de las palabras se encuentran distribuidas
en una red de nodos interconectados sin ningun significado particular o valor por si mismos,
pero cuyo patrén general de activacion definiria a cada palabra (de Groot, 1992a, 1992b,
1993; Kroll y de Groot, 1997).

La misma distincion entre representaciones locales y distribuidas es aplicable al nivel
semantico: hablar de representaciones locales significaria que cada concepto estaria represen-
tado por una unidad indivisible de significado, mientras que hablar de representaciones distri-
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La organizacion de la memoria bilinglie 7

buidas supondria que los distintos patrones de activacién de los nodos de la red determinarian
el significado de las palabras.

Asi como los distintos modelos de organizacion de la memoria del bilinglie han hecho pro-
puestas 0 asunciones respecto a la representacion de las palabras en el nivel Iéxico (puesto que
ello determina en parte que se asuman léxicos independientes o un solo Iéxico integrado),
pocos modelos se aventuran a proponer como se representan los significados. Quiza el méas
relevante en este sentido es el Modelo de Rasgos Distribuidos (MRD; de Groot, 1992a,
1992b, 1993; de Groot y Hoeks, 1995; van Hell y de Groot, 1998a, 1998b), que considera que
el nivel conceptual esta formado por representaciones distribuidas a través de una red de no-
dos.

El presente trabajo toma como base, principalmente, las predicciones del MJR por un lado,
y el MRD por otro. El motivo de esta eleccion estriba en la adecuacion de dichos modelos
para abordar nuestro objetivo general de examinar como se establecen las conexiones entre las
representaciones Iéxicas y semantico/conceptuales en el aprendiz de una segunda lengua. En
concreto, el MJR hace predicciones claras acerca de como se desarrollan dichas conexiones a
medida que el aprendiz adquiere mayor competencia en su segunda lengua. Por su parte, el
MRD ademas de permitir hacer predicciones similares a las del MJR, implementa una pro-
puesta del nivel seméantico/conceptual que permite dar cuenta del efecto de algunas variables
no tanto relativas a los hablantes, sino a las propias caracteristicas de las palabras. En los si-
guientes apartados se examinaran en detalle los dos modelos que nos han servido como marco
teorico a lo largo de todo el trabajo experimental.
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1.2.- Modelos de organizacion de la memoria bilingle

1.2.1.- El Modelo Jerarquico Revisado

Podemos decir sin miedo a ser injustos con otras propuestas, que el MJR (Kroll y Stewart,
1994) ha sido el modelo dominante en los estudios relativos a la organizacion de la memoria
del bilinglie durante los dltimos 15 afios. Este modelo, no obstante, es el resultado de la evo-
lucién de una serie de modelos jerarquicos previos, los cuales parten del consenso al que se
Ilegd alrededor de los afios 80, de considerar la separacion de los léxicos de ambas lenguas y
un nivel semantico/conceptual integrado. Con estos tres elementos en comun, las diversas
propuestas diferian Gnicamente en la naturaleza de las conexiones entre los distintos niveles
de representacion y en el peso de dichas conexiones. De esta forma, Potter, So, Von Eckardt y
Feldman (1984) propusieron la hipétesis de la asociacion de palabras y la hipotesis de la me-
diacion conceptual (vease Figura 1).

L1 L2 L1 L2

Conexiones
léxicas

Conexiones
conceptuales

Conexiones Conexiones
conceptuales conceptuales

CONCEPTOS

CONCEPTOS

Figura 1: EI Modelo de Asociacién de Palabras (izquierda) y el Modelo de Mediacién Conceptual (derecha)
(adaptado de Kroll y de Groot, 1997).
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10 Modelos de organizacion de la memoria bilingle

El Modelo de Asociacion de Palabras establece conexiones en el nivel 1éxico entre la L2 y
la L1, mientras que con el nivel conceptual Unicamente hay conexiones directas a partir de la
L1, de manera que para utilizar la L2 el hablante deberia pasar siempre por las representacio-
nes correspondientes en la L1. En cambio, el Modelo de Mediacion Conceptual no contempla
conexiones léxicas entre las dos lenguas, pero si seria posible acceder directamente al nivel
conceptual desde la L2.

Mientras que en el trabajo de Potter et al. (1984) los datos apoyaron la hipotesis de la me-
diacion conceptual, otros estudios posteriores que examinaron a bilinglies menos competentes
obtuvieron resultados distintos (ej., Chen y Leung, 1989; Kroll y Curley, 1988). En concreto,
cuando en estos trabajos los bilingiies estudiados tenian una buena competencia en la L2, los
resultados apoyaban, de la misma forma que en Potter et al. (1984), la hipdtesis de la media-
cion conceptual. En cambio, si el nivel de competencia de los bilingles era bajo, los resulta-
dos apoyaban la hipotesis de la asociacion de palabras. Asi, se propuso que podia haber un
cambio desde el Modelo de Asociacion de Palabras hasta el Modelo de Mediacién Conceptual
a medida que el bilingie iba adquiriendo una mayor competencia en su segunda lengua. Esto
Ilevd a proponer el que se conoce como Modelo Jerdrquico Revisado (Kroll y Stewart, 1994;
vease Sanchez-Casas, 1999, para una revision histdrica detallada de la evolucion de los mode-
los).

Dada la repercusion que ha tenido este modelo en el estudio de la organizacion de la me-
moria bilingue y la relevancia tedrica para los objetivos que persigue el presente trabajo, es
conveniente describir este modelo con cierto detalle.

Conexiones
Iéxicas — ~

L1 L2

e .
- Conexiones
conceptuales

Conexiones
conceptuales

CONCEPTOS

Figura 2: Modelo Jerarquico Revisado (adaptado de Kroll y Stewart, 1994).
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El modelo presenta la division clasica propia de los modelos jerarquicos: un Unico sistema
conceptual y un nivel 1éxico con representaciones independientes para cada lengua (véase
Figura 2). No obstante, el Iéxico de la segunda lengua se encuentra representado con un tama-
fio algo menor al de la primera lengua dado que se supone que el nimero de palabras que el
bilinglie conoce en su L2 sera menor que en la L1. Sobre las conexiones entre niveles, se pue-
de acceder al nivel conceptual desde ambos léxicos, aunque entre la L1 y el nivel conceptual
dichas conexiones serian mas robustas (flechas continuas) que entre la L2 y el nivel concep-
tual (flechas discontinuas). Entre 1éxicos también existen conexiones, aunque en la direccién
L2 a L1 nos encontramos con conexiones mas fuertes que en la direccidn opuesta.

Lo mas interesante de este modelo, sin embargo, es la propuesta que hace acerca del desa-
rrollo de las conexiones Iéxicas y conceptuales en el bilingue en funcion de su nivel de com-
petencia. Durante la etapa inicial de la adquisicion de la segunda lengua, los bilingles enfren-
tados a una tarea de traduccion harian uso principalmente de las conexiones léxicas entre la
L2 y la L1 (i. e.: ruta léxica), puesto que las conexiones de la L2 con el nivel conceptual no
estarian suficientemente desarrolladas. En esta etapa, la actuacion del bilingle en la tarea se
veria afectada en mayor medida por variables relativas a la forma ortogréafica y/o fonoldgica
de las palabras (ej., parecido ortografico), mas que por variables relacionadas con el significa-
do. En cambio, con el aumento de la competencia en la segunda lengua se verian fortalecidas
las conexiones directas entre el 1éxico de la L2 y el nivel conceptual, de manera que pudiendo
hacer uso de esa ruta (i. e.: ruta conceptual) el bilinglie mejoraria su actuacién, y como conse-
cuencia estaria mas influido por la manipulacion de variables semanticas (ej., tipo de relacion
entre palabras). Cabe sefialar, sin embargo, que las conexiones Iéxicas entre la L2 y la L1 no
se perderian, por lo cual incluso los bilinglies competentes seguirian siendo sensibles a la ma-
nipulacion de variables referidas a la forma de las palabras.

A pesar de la posicion preponderante de esta propuesta acerca de la organizacion de la
memoria bilinglie, el MJR no estd exento de criticas. Recientemente Brysbaert y Duyck
(2010) han cuestionado varias de las asunciones del modelo. Por ejemplo, estos autores criti-
can la independencia de los Iéxicos de las dos lenguas que presupone el MJR, en base al gran
corpus de evidencia que parece indicar que el acceso al nivel Iéxico no es selectivo (i. e.: du-
rante el proceso de reconocimiento de palabras se tendrian en cuenta las palabras de ambas
lenguas, y no Unicamente las palabras de la lengua que se estuviera usando). Sin embargo, un
acceso no selectivo no implica necesariamente un nivel Iéxico integrado para las dos lenguas,
siendo perfectamente posible la existencia de un nivel Iéxico con representaciones indepen-
dientes para cada lengua y un acceso no selectivo a ellas (Kroll, van Hell, Tokowicz y Green,
2010; van Heuven, Dijkstra y Grainger, 1998).
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Otra de las criticas de Brysbaert y Duyck (2010) al MJR, atafie al nivel conceptual, donde
segun el MJR toda la informacion ahi contenida seria independiente de las lenguas del bilin-
gue. Brysbaert y Duyck recurren a la propuesta de Paradis (1997) para destacar que esto po-
dria no ser asi. Este autor distingue un nivel Iéxico, pero lo que en esta introduccion estamos
considerando como un unico nivel indistinguible para lo semantico/conceptual, Paradis lo
separa en dos: un nivel para la informacion seméntica y un nivel para la informacion con-
ceptual. El nivel conceptual contendria la informacion que es compartida por todas las len-
guas del bilingle (i. e.: independiente de la lengua), mientras que el nivel semantico seria de-
pendiente de la lengua ya que contendria aquellos matices mas sutiles propios de cada idioma
que se perderian si la informacion fuera independiente de la lengua. El escritor argentino Jor-
ge Luis Borges hablaba en una entrevista de la imposibilidad de traducir a otros idiomas la
frase en espafiol: ‘estaba solita’. Se acercaria la traduccion inglesa ‘she was all alone’, pero no
transmitiria exactamente el mismo mensaje. Es este tipo de informacion idiosincratica de una
lengua la que formaria parte del nivel seméantico. Partiendo de aqui, Brysbaert y Duyck (2010)
presentan algunas evidencias a favor de la existencia de un almacenamiento dependiente de la
lengua. Sin embargo, el MJR no hace ninguna propuesta acerca de como se representaria u
organizaria la informacion dentro del nivel conceptual, pero podria existir algun tipo de ar-
quitectura que permitiera a la vez un Unico nivel semantico/conceptual independiente de la
lengua, y que a la vez permitiera explicar la existencia de los matices propios de los idiomas
(Kroll et al., 2010; ej.: un nivel semantico distribuido en nodos cuyos nodos fueran los mis-
mos para todas las lenguas, y lo que dependiera de cada una de ellas fueran los enlaces entre
los nodos y las formas Iéxicas de las palabras).

En conclusién, esta Gltima critica de Brysbaert y Duyck (2010) no es especialmente con-
flictiva para el modelo, pero si resalta una carencia importante: la falta de concrecion acerca
de la estructura interna del nivel semantico/conceptual. Puesto que esta cuestion es objeto de
especial interés en esta tesis, hemos adoptado también como marco de referencia otro modelo
que si aborda este nivel de representacion y que describimos a continuacion.

1.2.2.- El Modelo de Rasgos Distribuidos

A pesar de la aparente sencillez de la propuesta del MRD, este modelo resulta muy potente
a la hora de explicar como se podrian estar produciendo diversos resultados experimentales
obtenidos en el ambito bilingle del reconocimiento léxico de palabras, tal y como veremos
mas adelante. La idea es sencilla: existen dos niveles de representacion (léxico y conceptual),
donde el nivel conceptual esta formado por una serie de nodos. Un nodo en el nivel 1éxico
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(cuya naturaleza no se detalla) tendria una serie de conexiones con una serie de nodos del ni-
vel conceptual que conformarian el significado de la palabra. Ante la presentacion de una pa-
labra, cada uno de los nodos conceptuales vinculados a ella recibirian una parte de activacion
excitatoria (de Groot, 1992a; véase Figura 3).

Nodo
|éxico
Memoria
.. >
léxica
7 ~ e ~, / e
Memoria
—»
conceptual
S A y AN A i

Figura 3: Modelo de Rasgos Distribuidos (adaptado de de Groot, 1992a).

En el caso del Iéxico bilingle, una palabra podria activar exactamente 1os mismos rasgos
semanticos que la traduccion de la palabra en la otra lengua, en el caso de significar exacta-
mente lo mismo en ambas lenguas (ej.: padre y ‘pare’ en catalan). O bien, en el caso de tra-
tarse de palabras ambiguas o de palabras cuyo significado no se solapa totalmente con el sig-
nificado de la otra lengua (gj.: juicio y ‘seny’ en catalan), ambas palabras solamente compar-
tirian parte de los rasgos y por lo tanto de la activacion (véase Figura 4).

padre ) pare juicio ) seny
Memoria Memoria
léxica léxica

Memoria Memoria
conceptual conceptual

Figura 4: Modelo de Rasgos Distribuidos. Arriba, traducciones con exactamente el mismo significado en ambas
lenguas; abajo, traducciones sin solapamiento absoluto de significados (adaptado de de Groot, 1992a).
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Aunque este modelo y el MJR no son necesariamente incompatibles sino mas bien com-
plementarios, lo cierto es que algunas propuestas basadas en el MRD permiten explicar tam-
bién las diferencias entre la L1 y la L2 en funcion del nivel de competencia. Por ejemplo,
Kroll y de Groot (1997) propusieron una version del modelo en la que tanto la ortografia y la
fonologia de la palabra (nivel 1éxico) como su significado (nivel semantico/conceptual) estari-
an representados de forma distribuida a través de un conjunto de nodos (véase Figura 5). Una
propuesta de este tipo, no obstante, requiere postular un nivel intermedio especifico de cada
lengua conectando los nodos léxicos y seméanticos. Este nivel intermedio es el de los lemmas,
que contienen informacion sintactica y que mediaria entre la activacion de los otros dos nive-
les durante el procesamiento de las palabras.

Rasgos A\
Léxicos > )
./ A
Lemmas >
Rasgos » | "_|

Conceptuales

Figura 5: Modelo de Representaciones Léxicas/Conceptuales Distribuidas (adaptado de Kroll y de Groot, 1997).

Este modelo permite dar cuenta de las asimetrias en las que se basa el MJR: notense las
lineas discontinuas que unen el nivel de los lemmas de la L2 con el nivel semanti-
co/conceptual, indicando que la correspondencia entre la forma y el significado en la L2 es
mas débil que en la L1 en las primeras etapas de adquisicion de la segunda lengua. Segun
fuera aumentando el nivel de competencia, la correspondencia entre forma y significado seria
mas fuerte, pudiéndose alcanzar la misma fuerza en las dos lenguas en los bilinglies compe-
tentes equilibrados.

La propuesta de un nivel de lemmas (véase Levelt, 1989,1999a, 1999b; Levelt, Roelofs y
Meyer, 1999) es en la actualidad generalmente aceptada y este nivel se ha incorporado en los
modelos de produccién. Sin embargo, este modelo no ha tenido la repercusion que han tenido
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otros modelos y, segin nuestro conocimiento, no hay estudios de traduccion con bilingues en
los que se investigue dicho nivel de representacion (especifico para cada lengua) y su papel en
las conexiones Iéxico-conceptuales en el &mbito de la comprension.

Dado que esta propuesta proporciona una explicacion de la asimetria en el acceso al nivel
conceptual en términos parecidos a los del MJR, y permite formular hipétesis mas precisas
sobre la representacién de las palabras en el nivel conceptual, formé parte junto con el MJR
de los modelos tedricos de referencia del segundo trabajo presentado en esta tesis. No obstan-
te, los trabajos posteriores que se han centrado en estas cuestiones han adoptado una propues-
ta mas reciente basada en el MRD y que si se ha puesto a prueba en el &mbito de la compren-
sion (Duyck y Brysbaert, 2004; Schoonbaert, Duyck, Brysbaert y Hartsuiker, 2009).

La propuesta de Duyck y Brysbaert (2004) sugiere una explicacién alternativa de los cam-
bios que acontecen como resultado de una mayor competencia en la segunda lengua. Mientras
gue el MJR propone que el acceso al nivel conceptual es cualitativamente distinto en funcién
de la lengua desde la que se pretende acceder (principalmente la ruta conceptual para la L1y
la ruta léxica para la L2), esta nueva version del MRD defiende un Gnico mecanismo de acce-
so desde ambas lenguas al nivel semantico/conceptual, que estaria constituido por representa-
ciones distribuidas. En este caso, la asimetria en el acceso al nivel conceptual propuesta por el
MJR se explicaria en este modelo por diferencias puramente cuantitativas: la representacion
de una palabra en la L1y la de la misma palabra en la L2, activarian distinto nimero de nodos
semanticos compartidos, siendo la representacion para la L2 de una riqueza semantica menor
que para la L1, en el caso de aprendices o bilingties no equilibrados (Duyck y Brysbaert,
2004; Schoonbaert et al., 2009; van Hell y de Groot, 1998a; véase Figura 6).

DelL1al2 DelL2al1
pare padre pare padre
(L2) (L1) (L2) (L1)

Memoria
|éxica

Memoria
léxica

Memoria conceptual Memoria conceptual

Figura 6: Modificacion del Modelo de Rasgos Distribuidos dando cuenta de las diferencias presentes en la tra-
duccién (adaptado de Schoonbaert et al., 2009).
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De esta manera, al traducir de L1 a L2 el paso inicial por la L1 activaria mas nodos del ni-
vel conceptual que al traducir de L2 a L1, donde el paso inicial por la L2 activaria un menor
numero de nodos semanticos. Tanto el aprendiz como el bilingle accederian al sistema con-
ceptual de la misma manera, pero el acceso desde la palabra en la L2 no permitiria recuperar
toda la informacidn semantica representada.

Como se ha podido comprobar, si bien las arquitecturas de los sistemas que proponen los
distintos modelos (por un lado el MJR y el MRD en la version de Kroll y de Groot, 1997, y la
version mas reciente del MRD por otro) tienen semejanzas entre si, difieren en aspectos clave
de su funcionamiento que conducen a distintas propuestas acerca de las diferencias encontra-
das entre el procesamiento de las palabras en L1 y en L2. En el apartado siguiente veremos
coémo se pueden explicar los resultados experimentales existentes en la literatura en base a las
propuestas de estos modelos.
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1.3.- Desarrollo de las conexiones léxicas y conceptuales en la adquisicion de
la segunda lengua

Como se ha dicho anteriormente, el MJR (Kroll y Stewart, 1994) ha sido el modelo domi-
nante en los estudios relativos a la organizacion de la memoria del bilingle, durante los dlti-
mos 15 afios. También como mencionamos anteriormente una importante aportacion de este
modelo es su propuesta acerca de como se desarrollan las conexiones entre las dos lenguas
tanto en el nivel léxico como en el conceptual. EI modelo propone que el bilinglie principiante
en su segunda lengua a la hora de acceder al significado se basa principalmente en las co-
nexiones Iéxicas existentes entre la L2 y la L1, ya que las conexiones de la L2 con el nivel
conceptual son todavia débiles. En cambio, el bilinglie competente es capaz de acceder desde
la L2 directamente al nivel conceptual ya que las conexiones entre estos dos niveles se han
fortalecido. Por lo tanto, existirian dos rutas distintas para acceder al nivel conceptual: una
ruta directa que uniria la L1 con el nivel conceptual (y también la L2 con el nivel conceptual
en el caso de los bilinglies competentes) y una ruta léxica que conectaria la L2 con la L1, y
ésta con el nivel conceptual (véase Figura 2). Por lo tanto, lo que se propone es un acceso
cualitativamente diferente al nivel conceptual dependiendo de la lengua que se esté usando y
del nivel de competencia en la segunda lengua. Ademas, de todo ello se deriva otra predic-
cion. Por un lado, el rendimiento de los aprendices en tareas como la de traduccion estaria
mas afectado por variables formales que semanticas por el hecho de hacer un uso principal de
la ruta Iéxica. En cambio, en el caso de los bilinglies competentes se esperaria un mayor efec-
to de variables semanticas dado que pueden acceder directamente a los conceptos a partir de
su segunda lengua. No obstante, las conexiones Iéxicas entre las lenguas no desaparecen en
estos bilingles, con lo que también se esperarian efectos de las manipulaciones relacionadas
con la forma de las palabras. Por otra parte, las manipulaciones semanticas deberian afectar
mas cuando la direccion de la traduccion es de la L1 a la L2, que cuando esde laL2 ala L1,
ya que en el primer caso la L1 haria un uso preferente de la ruta conceptual.
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En cambio, Duyck y Brysbaert (2004) sugieren una version del MRD en la que con una
Unica ruta de acceso desde ambas lenguas al nivel seméantico/conceptual, se podria explicar la
asimetria en la traduccion que propone el MJR. Dicha explicacion pasaria por asumir que la
representacion de una palabra en la L1 activaria un mayor nimero de nodos semanticos dis-
tribuidos que la misma palabra en la L2, de manera que al traducir de L1 a L2 la segunda pa-
labra dispondria de un mayor nimero de nodos activados en su representacion que la segunda
palabra en caso de que la traduccion fuera en la direccion de L2 a L1.

En los subapartados que se presentan a continuacién comprobaremos si la evidencia expe-
rimental disponible en la literatura apoya 0 no ambas concepciones acerca de como se organi-
za la memoria léxica y semantica del bilingle. En primer lugar repasaremos la evidencia que
pone a prueba la posibilidad de acceder directamente al nivel conceptual desde la L2 del bi-
linglie poco competente, y también revisaremos los pocos estudios que ponen a prueba expli-
citamente la propuesta evolutiva de las conexiones del bilingtie que hace el MJR. Pero ademas
de centrarnos en el nivel de competencia de los bilinglies, también examinaremos otra varia-
ble a menudo olvidada o confundida en la literatura: la edad de adquisicién de la segunda len-
gua, que como veremos podria estar contribuyendo a explicar los efectos atribuidos al nivel de
competencia, en el sentido de que no fuera suficiente con un buen nivel de conocimiento de la
segunda lengua para acceder directamente al nivel semantico/conceptual, sino que hiciera
falta también haber aprendido dicha L2 en etapas tempranas de la vida.

En el segundo subapartado continuaremos examinando cémo se produce el acceso al nivel
semantico, pero en lugar de centrarnos en el aspecto evolutivo de las conexiones entre niveles,
estudiaremos si dicho acceso es distinto en funcion de la lengua desde la que se lleve a cabo.
Esta cuestion ha sido tradicionalmente estudiada empleando el paradigma de priming semén-
tico y/o de traduccion, que proporciona una manera de poner a prueba la capacidad de los
bilinglies de acceder directamente al nivel conceptual desde cada una de sus lenguas sin nece-
sidad de recurrir a la otra (sin mediacién Iéxica).

Todo ello nos llevara a considerar una ultima variable, en este caso referida a caracteristi-
cas propias de las palabras y no tanto a caracteristicas de los bilingues: el grado de relacion
semantica entre palabras y su influencia en el acceso y representacion en el nivel conceptual.
El interés del estudio de esta variable reside en el hecho de que puede ser muy util para con-
trastar las predicciones de los modelos de referencia en cuanto al acceso diferencial al nivel
conceptual en funcién de si se lleva a cabo desde la L1 o desde la L2. Aunque la literatura que
estudia explicitamente el papel del grado de relacién seméntica entre palabras en el acceso al
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nivel conceptual es escasa, repasaremos los trabajos que existen realizados con monolingues y
con bilinges.

1.3.1.- El problema del acceso al nivel semantico/conceptual desde la segunda lengua: la
ruta léxica vs. la ruta conceptual

Recordemos que el MJR hace predicciones acerca del desarrollo de las conexiones léxicas
y conceptuales en funcion del nivel de competencia del hablante bilinglie. Resumida, la pro-
puesta sugiere que durante las etapas iniciales de aprendizaje de una segunda lengua el proce-
so de traduccidn de los aprendices seria méas sensible a la manipulacion de variables relativas
a la forma de las palabras, mas que a la manipulacion de variables relacionadas con el signifi-
cado, debido a que estos hablantes harian un uso preferente de las conexiones Iéxicas entre la
L2 y la L1. Mientras que en el caso de los bilinglies més avanzados en la segunda lengua, las
conexiones directas entre el Iéxico de la L2 y el nivel conceptual estarian muy fortalecidas, de
manera que las variables que mas influirian en su traduccion serian las seménticas. Por lo tan-
to, segun el MJR, el nivel de competencia en la segunda lengua seria clave en el proceso de
fortalecimiento de las conexiones léxicas y conceptuales en el bilinglie.

Una manera de poner a prueba estas predicciones del MJR es examinando a aprendices en
las primeras etapas de adquisicion de su segunda lengua empleando tareas que requieran me-
diacion conceptual. De esta manera, se puede comprobar si los aprendices son capaces de
emplear la ruta conceptual a la hora de traducir o si por el contrario Unicamente son capaces
de emplear la ruta léxica. Un enfoque que aborda esta cuestion ha sido el de estudios realiza-
dos con personas a las que se les ensefia, en la propia sesioén experimental en el laboratorio, un
reducido conjunto de palabras en otra lengua distinta a su L1 con el fin de simular el proceso
de aprendizaje de la L2. En esta linea, Altarriba y Mathis (1997) y Ferré, Sanchez-Casas y
Garcia (2001) proporcionaron evidencia, en sendos trabajos, de mediacidon conceptual en la
segunda lengua en bilinglies con una exposicion minima a la L2. Con distintas tareas (tarea de
reconocimiento de traducciones en Altarriba y Mathis, 1997 y tarea de Stroop bilingiie en
Altarriba y Mathis, 1997 y en Ferré et al., 2001) en las cuales las palabras que los participan-
tes veian en la L2 eran las mismas que habian aprendido previamente, se obtuvieron efectos
de interferencia semantica entre lenguas. Este tipo de participantes tenian un conocimiento
minimo de la L2, pero aln asi mostraron efectos de interferencia en tareas que requieren acce-
so al nivel conceptual (véase Comesafa, Perea, Pifieiro y Fraga, 2009, para resultados simila-
res con poblacion infantil). Sin embargo, se ha propuesto que tal situacion de aprendizaje
podria no ser equiparable a situaciones reales de bilingtiismo. El problema principal radica en
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que los participantes son entrenados intensivamente en un conjunto muy reducido de palabras
(Talamas, Kroll y Dufour, 1999) y se podria argumentar que acaban siendo muy competentes
en ese reducido ambito léxico. Por tanto, si consideramos que técnicamente no son participan-
tes aprendices sino expertos, no es de extrafiar que muestren efectos de interferencia semanti-
ca.

Sin tener que recurrir a este tipo de entrenamiento intensivo, otros estudios cuestionan las
predicciones del MJR en el sentido de hallar mediacion conceptual en bilinglies con un nivel
de competencia bajo en diferentes tareas. Por ejemplo, Dufour y Kroll (1995) empleando una
tarea de decision semantica (i. e.: juzgar si la palabra presentada pertenece a una categoria
semantica prefijada) en la que tanto el nombre de la categoria semantica como la palabra obje-
tivo podian estar o bien en inglés (L1) o bien en francés (L2), observaron que su grupo de
bilinglies poco competentes no parecia estar usando una estrategia de traduccién, ya que en
dicho caso la condicién francés—francés deberia haber sido la mas lenta por tener que traducir
al inglés dos palabras, y en cambio no fue ése el resultado obtenido. Los autores concluyeron
que aun en niveles bajos de competencia se estaria empleando informacion semantica para
realizar la categorizacién. De forma similar, de Groot y Poot (1997) examinaron el rendimien-
to de tres grupos de holandeses bilinglies no equilibrados que diferian en su nivel de compe-
tencia en la L2 (inglés) en una tarea de traduccion tanto de L1 a L2 como de L2 a L1. Los
resultados de dicho estudio, revisados globalmente, mostraron patrones de datos similares en
los tres grupos de competencia, y ademas no hubo diferencias en los resultados en funcién de
la direccion de la traduccion, con lo que una vez mas nos encontramos con datos que cuestio-
nan las predicciones generales del MJR referentes a la asimetria de las conexiones en los bi-
linglies poco competentes. Finalmente, Frenck-Mestre y Prince (1997) también hallaron evi-
dencias de mediacion conceptual con bilingties con un nivel intermedio en su segunda lengua.
Estos autores emplearon el paradigma de priming semantico. El paradigma de priming seman-
tico consiste en la presentacion de dos palabras de forma consecutiva. La primera palabra (el
prime) puede estar relacionada semanticamente con la segunda palabra (el target; ej., trigo —
cebada) o no estarlo (ej., barro — cebada). El efecto de priming semantico se producira si la
respuesta que debe dar el participante sobre el target se ve facilitada por la presentacion pre-
via del prime relacionado, si se compara con el tiempo de respuesta empleado en la respuesta
al target cuando el prime no esta relacionado. VVolviendo al trabajo de Frenck-Mestre y Prince
(1997), estos autores examinaron a un grupo de franceses con un nivel intermedio de inglés en
una tarea de decision léxica con priming, consistente en que los participantes tenian que deci-
dir si la secuencia de letras presentada como target constituia una palabra o no. Los resultados
mostraron efectos de priming semantico dentro de la L2 (tarea inglés—inglés) con primes
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homografos cuando el target estaba relacionado con el significado dominante del prime
homografo (ej.: la palabra ‘right’ [correcto / derecha] facilitaria la decision léxica del target
‘correct’ [correcto]).

Si bien los estudios que acabamos de revisar muestran que existe mediacion conceptual in-
cluso con bilinglies poco competentes, no ponen a prueba directamente las predicciones del
MJR, ya que en ultima instancia lo que este modelo propone es una asimetria en la fuerza de
las conexiones léxicas y conceptuales cuando se traduce de L2 a L1, y no una ausencia total
de mediacion conceptual. Asi, para poner directamente a prueba las predicciones del MJR es
necesario disefiar una tarea que examine la asimetria en las conexiones, y no solamente la
presencia o ausencia de mediacion conceptual. Uno de los estudios iniciales mas significati-
vos que examind el papel del nivel de competencia en la L2 poniendo a prueba las prediccio-
nes del MJR es el llevado a cabo por Talamas et al. (1999). Estos autores utilizaron una tarea
de reconocimiento de traducciones con dos grupos de bilingles de inglés (L1) y espafiol (L2):
mas y menos competentes en su segunda lengua. En la tarea de reconocimiento de traduccio-
nes, el participante ve una palabra en una lengua seguida de una palabra en la otra lengua, y a
continuacién debe decidir si la segunda palabra es la traduccion correcta de la primera. Los
estimulos incluian pares de palabras que eran traducciones correctas (ej., garlic — ajo) y pares
que no lo eran. Estos pares de no traducciones podian estar relacionados en la forma (ej., gar-
lic — ojo, donde “0jo’ se parece a la traduccion correcta de garlic, lo que se conoce como ve-
cinos de traduccion) o podian estar relacionados en el significado (ej., garlic — cebolla).

La idea subyacente a este procedimiento es la de manipular la relacion entre las palabras en
las traducciones incorrectas para ver como la relacién entre ambas (Iéxica o semantica) afecta
a la velocidad y la precision de respuesta de los participantes. Por ejemplo, supongamos que
el siguiente par de no traducciones, ‘garlic — 0jo’, pertenecen respectivamente ala L2 y a la
L1 de un aprendiz. En este caso, si el participante estd empleando la ruta Iéxica, la presenta-
cién de la palabra garlic activaria la forma Iéxica ‘ajo’, y ésta a su vez activaria todas aquellas
representaciones léxicas similares en la forma (entre ellas ‘0jo’). De esta forma, la posterior
presentacion de ‘0jo’ competiria con la traduccion correcta (‘ajo’) dado que ambas se encon-
trarian activas en la memoria. Esta competicion resultaria en una interferencia en la velocidad
de respuesta del participante. Ademas, cuanto mayor fuera el uso de la ruta léxica sobre la
conceptual, mayor seria dicho efecto de interferencia. En cambio, la presentacion de la pala-
bra “cebolla’ tras la aparicion de garlic no deberia causar interferencia si efectivamente se esta
empleando la ruta 1éxica, ya que la relacion entre ambas palabras es, en este caso, solamente
semantica. Por tanto, la representacion léxica de ‘cebolla’ no deberia activarse ante la apari-
cion de garlic y no supondria un problema decidir que ambas palabras no son traducciones.



UNIVERSITAT ROVIRA I VIRGILI

LA ORGANIZACION DE LA MEMORIA BILINGUE: CONEXIONES LEXICAS Y CONCEPTUALES EN LA ADQUISICION DE LA SEGUNDA LENGUA
Marc Guasch Moix

DL: T-1800-2011

22 Desarrollo de las conexiones Iéxicas y conceptuales

Ademas, cuanto mayor fuera el uso de la ruta léxica sobre la conceptual, menor interferencia
semantica se esperaria.

Por otra parte, los bilinglies competentes deberian comportarse de forma opuesta a los
aprendices, ya que si se emplea mas la ruta conceptual que la ruta Iéxica durante el proceso de
traduccion, se incrementaria también la posibilidad de que garlic activara la palabra “cebolla’,
y la posterior aparicion de ésta sumada a su anterior activacion provocaria interferencia
semantica. Pese a todo, como las conexiones Iéxicas aun estarian activas en estos bilingues
también deberian mostrar cierta interferencia causada por la forma.

Retomando el experimento de Talamas et al. (1999), las variables que se median eran el
tiempo de reaccion y el nimero de errores, con la intencion de determinar el efecto de interfe-
rencia producido por el parecido entre las dos palabras en el caso de las no traducciones (ya
fuera en forma o en significado). El tamafio del efecto de interferencia se calculaba como la
diferencia entre el tiempo que se tardaba en responder ante la presentacion de los pares rela-
cionados (ej., garlic — cebolla) y el tiempo de respuesta ante pares de control no relacionados
(ej., garlic — lana).

El patrén de resultados obtenido confirmd las predicciones del MJR. Es decir, el grupo de
bilinglies menos competente en la L2 mostro un efecto de interferencia mayor cuando la ma-
nipulacion era formal (en respuesta a los pares de palabras parecidas en la forma a sus traduc-
ciones; ej., garlic — 0jo) que cuando era semantica (ej., garlic — cebolla). En cambio, el patron
fue justamente el inverso para el grupo de bilinglies mas competente (i. e.: un mayor efecto de
interferencia por el parecido seméantico que por el parecido formal), apoyando asi la hipotesis
de un mayor uso de la ruta léxica en el proceso de traduccidn por parte de los bilingties menos
competentes en la L2 y de un mayor uso de la ruta conceptual por parte de los mas competen-
tes.

Hay dos aspectos de los resultados que es importante resaltar. Por un lado, los bilingiies
mas competentes mostraron cierta influencia del parecido léxico; por otro lado, aunque los
bilinglies menos competentes no fueron mas lentos en la condicion de parecido seméntico, si
cometian un mayor numero de errores (lo cual indicaria cierta mediacion conceptual) coinci-
diendo con los estudios previos que habian mostrado evidencia de mediacion conceptual en
los bilinglies menos competentes (Altarriba y Mathis, 1997; de Groot y Poot, 1997; Dufour y
Kroll, 1995; Ferré et al., 2001; Frenck-Mestre y Prince, 1997). Para explorar estos datos con
mayor detalle los autores realizaron un andlisis post hoc, dividiendo los estimulos experimen-
tales en dos grupos: uno con los pares semanticamente muy similares y otro con los menos
similares. Estos analisis revelaron que el grupo de bilinglies menos competentes era sensible a
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la interferencia semantica pero solamente con los pares muy similares, mientras que el grupo
de bilinguies mas competentes mostraba interferencia en ambos tipos de pares.

Mas recientemente, Sunderman y Kroll (2006) llevaron a cabo un estudio similar al que
acabamos de revisar con el fin de proporcionar evidencia adicional acerca de la validez de las
predicciones del MJR. De la misma manera que Talamas et al. (1999), seleccionaron a dos
grupos de hablantes de inglés que estaban aprendiendo espafiol: uno mas competente y otro
menos competente. La tarea que realizaron los participantes fue de nuevo una tarea de reco-
nocimiento de traducciones y también se incluyeron, entre otros, vecinos de traduccion (ej.,
cara — fact [hecho], donde fact se parece a face [cara]), asi como pares de no traducciones que
se parecian en el significado (ej., cara — head [cabeza]). Los resultados mostraron que el ren-
dimiento de los participantes de ambos grupos se veia influido tanto por la manipulacion for-
mal como por la manipulaciéon semantica. De nuevo, al igual que Talamas et al. (1999), Sun-
derman y Kroll realizaron un analisis post hoc con el fin de comprobar si la interferencia del
significado dependia del grado de relacion que tuvieran entre si las palabras. Efectivamente,
se observd que a mayor semejanza entre las palabras mayor efecto de interferencia, pero este
hecho se daba por igual en ambos grupos de bilingies (i. e.: mas y menos competentes), no
coincidiendo asi con los resultados obtenidos por Talamas et al. (1999).

En cuanto a los vecinos de traduccidn, solo los menos competentes fueron sensibles a este
tipo de manipulacion. Este ultimo dato es consistente con el MJR, ya que demuestra que los
bilinglies menos competentes todavia mantendrian enlaces fuertes entre la L2 y la L1 mientras
gue los mas competentes no. En el ejemplo anterior (i. e.: cara — fact), los menos competentes
accederian a la traduccién de cara (face) para realizar la tarea, y sus respuestas se verian afec-
tadas por el parecido con fact. Los mas competentes accederian directamente al concepto de
cara y al de fact, de manera que sus respuestas no se verian influidas por el parecido anterior.
En lineas generales, este aspecto coincide con los resultados obtenidos por Talamas et al.
(1999) en el sentido de que en los inicios de la adquisicion de una segunda lengua los bilin-
gues son mas sensibles al parecido formal, pero esta sensibilidad disminuye con el aumento
del nivel de competencia.

Es importante destacar que en ambos estudios (Sunderman y Kroll, 2006; Talamas et al.,
1999), en sendos andlisis post hoc se observd que el grado de interferencia semantica estaba
modulado por el grado de relacidén que tuvieran entre si las palabras, de manera que a mayor
semejanza, mayor efecto de interferencia se observaba. Este hecho pone de relieve que
ademas de las variables relativas a los hablantes bilingties (como puede ser el nivel de compe-
tencia en la segunda lengua) existen también variables relativas a las palabras que pueden
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afectar a como el hablante accede al nivel seméantico. Dada la importancia teorica de este
hecho, en el tercer apartado de esta introduccion nos centraremos en este tipo de variables y
retomaremos los resultados de Talamas et al., 1999 y Sunderman y Kroll, 2006 para examinar
sus implicaciones tedricas con mayor detalle.

Volviendo a los estudios revisados anteriormente, algunos de ellos (ej., Dufour y Kroll,
1995; Talamas et al., 1999) han usado en sus respectivos grupos de participantes a bilingiies
tempranos (i. e.: que han aprendido su segunda lengua en una edad temprana de la vida) en su
grupo de bilinglies mas competentes, mientras que han usado a bilingles tardios (i. e.: que han
aprendido su segunda lengua en una edad no temprana de la vida) en su grupo de bilingies
menos competentes. De este modo, a menudo se han confundido las variables competencia y
edad de adquisicion. Sin embargo, hay estudios que sugieren que el procesamiento semantico
de las palabras en L2 puede estar modulado por esta ultima variable. En concreto, este tema
ha sido abordado en trabajos como los de Kotz (2001) y Kotz y Elston-Guttler (2004). Estos
autores utilizaron una tarea de decisién léxica con priming semantico dentro de la L2 (inglés).
La L1 era el castellano en el estudio de Kotz (2001) y el aleman en Kotz y Elston-Guttler
(2004). Los bilingues participantes pertenecian a dos grupos distintos en funcién de su nivel
de competencia (mas y menos competentes) y dentro del grupo de mayor competencia se di-
vidian segun la edad de adquisicion (temprana y tardia, considerando los 4 afios como punto
de division). Las medidas empleadas fueron los TR y los potenciales evocados (PE). Los re-
sultados en los TR mostraron que el patron de efectos de priming era el mismo en los dos
grupos de bilinglies competentes (independientemente de su edad de adquisicion de la L2),
mientras que en los datos de PE se observo que el patron de efectos de priming era el mismo
entre bilinglies competentes tardios y bilinglies menos competentes, pero distinto al de los
bilinglies tempranos. Por lo tanto, tanto el nivel de competencia como la edad de adquisicion
serian variables a considerar.

Otro trabajo que ha tenido en cuenta la edad de adquisicion de la segunda lengua es el de
Silverberg y Samuel (2004), cuyos resultados no coinciden totalmente con los de Kotz (2001)
y Kotz y Elston-Guttler (2004). Silverberg y Samuel emplearon de nuevo tres grupos de parti-
cipantes: bilinglies tempranos (considerando en este caso los 7 afios como punto de division)
y bilingtes tardios mas y menos competentes en su L2. Las lenguas implicadas eran el espa-
fiol (L1) y el inglés (L2) y la tarea era de decision léxica con un paradigma de priming seméan-
tico. En este caso se observo que unicamente los bilinglies tempranos mostraban efectos de
priming seméntico, sefialando asi la edad de adquisicion de la L2 como la variable realmente
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importante a la hora de determinar si el bilinglie hace uso de la ruta Iéxica y/o de la ruta con-
ceptual para acceder al nivel semantico.

Sin embargo, es importante sefialar que en el trabajo de Silverberg y Samuel (2004) se
examin0 unicamente la direccion de L2 a L1, y que los estudios de Kotz y colaboradores fue-
ron llevados a cabo dentro de la L2, y por lo tanto no se pueden considerar propiamente estu-
dios realizados a través de lenguas. Lo que si parece claro es que la edad de adquisicién no ha
sido suficientemente considerada en la literatura bilingle y puede estar jugando su papel en el
desarrollo de las conexiones directas entre la L2 y el nivel conceptual. EI MJR no hace pre-
dicciones sobre esta variable ya que no se encuentra contemplada en el modelo. No obstante,
asume que es el nivel de competencia lo que determina que el acceso al sistema conceptual
pueda efectuarse de forma directa tanto desde la L1 como desde la L2.

Teniendo en cuenta todo lo anterior, nos planteamos en esta tesis abordar, en primer lugar,
el objetivo de examinar las propuestas de los dos modelos de referencia (i. e.: MJR y MRD)
en cuanto al desarrollo de las conexiones léxicas y conceptuales en el bilingie y el uso dife-
rencial de las rutas Iéxica y conceptual en funcion su nivel de competencia en la L2. Para ello,
y aunque habitualmente los estudios emplean solamente dos niveles de competencia, em-
pleamos a tres grupos de bilinglies con distinta competencia en su L2 con la intencion de ob-
servar mejor las diferentes etapas de adquisicion de la segunda lengua. Pero también quisimos
tener en cuenta la edad de adquisicion de la L2 utilizando la tarea de reconocimiento de tra-
ducciones en lugar del paradigma de priming seméantico (utilizado por Kotz, 2001, Kotz y
Elston-Guttler, 2004 y Silverberg y Samuel, 2004) ya que, ademas de la novedad que supone
examinar la variable ‘edad de adquisicion’ con dicha tarea, nos permitio asegurar que nuestros
estudios fueran comparables con la literatura previa acerca de la influencia de la forma y el
significado en el acceso al nivel conceptual.

En el apartado que se presenta a continuacion seguiremos con el estudio del acceso al nivel
conceptual, pero esta vez revisaremos los trabajos que se han centrado en la lengua desde la
que se pretende acceder a él.

1.3.2.- El problema de la asimetria en el acceso conceptual: efectos de priming y direccion de
acceso

Ademas de la prediccion de que los aprendices de una segunda lengua serian mas sensibles
a la manipulacién de variables relativas a la forma que al significado de las palabras, y lo con-
trario en el caso de los bilingties competentes, el MJR propone gue el acceso al nivel concep-



UNIVERSITAT ROVIRA I VIRGILI

LA ORGANIZACION DE LA MEMORIA BILINGUE: CONEXIONES LEXICAS Y CONCEPTUALES EN LA ADQUISICION DE LA SEGUNDA LENGUA
Marc Guasch Moix

DL: T-1800-2011

26 Desarrollo de las conexiones Iéxicas y conceptuales

tual seré distinto en funcion de si se realiza desde la L1 o desde la L2. En concreto, en el caso
de los aprendices el acceso a los conceptos desde la L1 seria directo, mientras que en el caso
de la L2 estaria mediado a través de la L1. Por otra parte, en el caso de los bilinglies compe-
tentes se podria acceder directamente desde ambos Iéxicos. EI MRD propone, en cambio, que
desde ambos Iéxicos se accederia de la misma forma al nivel conceptual. No obstante, los
bilingues aprendices activarian un nimero menor de nodos en el nivel conceptual cuando ac-
cedieran desde una palabra en la segunda lengua que cuando lo hicieran desde la primera,
mientras que los bilinglies competentes no deberian mostrar esta diferencia en cuanto a nime-
ro de nodos semanticos activados desde una u otra lengua.

Tradicionalmente el estudio de estas diferencias en funcién de la lengua de acceso al nivel
semantico se ha llevado a cabo empleando el paradigma de priming, ya sea en forma de pri-
ming seméntico o en forma de priming de traduccion. Como ya hemos comentado anterior-
mente, el paradigma de priming semantico consiste en la presentacion de un prime que puede
estar relacionado semanticamente con el target (ej., trigo — cebada) o que no esta relacionado
con él (ej., barro — cebada). La diferencia entre el tiempo de respuesta al target con el prime
relacionado y el tiempo de respuesta al target con el prime no relacionado, seré el efecto de
priming semantico obtenido. Este efecto de facilitacion se ha observado en monolingiies tanto
con medidas conductuales como los tiempos de reaccion (TR) (véase Neely, 1991 y McNa-
mara y Holbrook, 2003, para revisiones), como con medidas electrofisiolégicas como los po-
tenciales evocados (PE) (ej., Anderson y Holcomb, 1995; Holcomb y Neville, 1990; Kreher,
Holcomb y Kuperberg, 2006). Mientras que el priming seméantico puede estudiarse dentro de
una misma lengua o a través de lenguas, el priming de traduccién Gnicamente puede ser em-
pleado entre lenguas, aunque un equivalente monolingiie al priming de traduccion seria el
priming de identidad o de repeticién, en el que prime y target son la misma palabra y el efecto
de priming que se esperaria obtener seria el maximo posible.

En el ambito bilingie el efecto de priming semantico se estudia empleando lenguas distin-
tas para el prime y el target. Se producird dicho efecto si la presentacién de una palabra
semanticamente relacionada con el target pero en otra lengua (ej., blat — cebada; donde el
prime significa ‘trigo’ en catalan) reduce el tiempo de respuesta en relacién con el tiempo
empleado frente al target precedido por un prime no relacionado, también en otra lengua (ej.,
fang — cebada; donde el prime significa barro en catalan). También en el ambito bilingiie po-
demos hablar de priming de traduccién, muy similar al priming semantico pero donde la pri-
mera palabra es la traduccién de la segunda (ej., ordi — cebada) y se podria considerar que la
relacién semantica entre las dos palabras es maxima. Igual que en el caso del priming seman-
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tico, se compara el tiempo de respuesta al target precedido por la traduccion correcta (gj., ordi
— cebada), con el tiempo de respuesta al target precedido por una palabra no relacionada (ej.,
fang — cebada).

Una interpretacion bastante aceptada del efecto de priming semantico es que al presentarse
la palabra que actia como prime, ésta activa sus correspondientes representaciones en el nivel
semantico/conceptual (véase Bueno y Frenck-Mestre, 2002 y Hutchison, 2003, para otras in-
terpretaciones del efecto de priming). Si la palabra estd semanticamente relacionada con el
target, algunas de esas representaciones seran comunes, de manera que su preactivacion por
parte del prime supondra una ventaja que se traducira en un menor tiempo de reaccion. En los
hablantes bilingues, si asumimos un nivel seméantico/conceptual compartido por sus dos len-
guas el efecto de priming semantico también deberia producirse a traves de lenguas, asi como
también deberia observarse priming de traduccién. Siguiendo la propuesta del MJR este efec-
to deberia observarse al menos en la direccion de L1 a L2 (puesto que la L1 dispone de co-
nexiones directas con el nivel conceptual). EI hecho de hallar efectos de este tipo también en
la direccién de L2 a L1 seria una prueba de mediacion conceptual en la segunda lengua, ya
que supondria que la palabra prime en L2 habria podido activar las representaciones concep-
tuales correspondientes. Mientras que si tomamos en consideracion el MRD, el efecto de pri-
ming ya sea seméantico o de traduccion en la direccion de L1 a L2 se deberia a que la palabra
de la primera lengua activaria los mismos nodos semanticos (o practicamente los mismos) que
la palabra en la L2 en el caso del priming de traduccion (vease Figura 6), o una proporcion
muy parecida en el caso de una relacion semantica estrecha. En este caso, recordemos que el
modelo propone que las representaciones seménticas a las que se tiene acceso en las etapas
iniciales de aprendizaje de una segunda lengua desde las palabras en la L2 son menos ‘ricas’
que las que se acceden desde las palabras en la L1. De manera que el hecho de encontrar efec-
tos de priming semantico/de traduccion en la direccion de L2 a L1 supondria que el bilingte
tiene suficiente nivel de competencia como para activar un nimero suficiente de nodos
semanticos desde la L2 que faciliten la decision sobre la palabra de la L1.

En resumen, ambos modelos predicen una asimetria en la magnitud de los efectos de pri-
ming esperados en funcion de la lengua desde la que se accede al nivel semantico/conceptual.
Desde el MJR se espera por el uso diferencial de las rutas Iéxica/seméantica que hacen los
hablantes en funcion de la lengua de acceso, y desde el MRD se espera por una cuestion pu-
ramente cuantitativa: una lengua es capaz de activar una proporcion mayor de nodos semanti-
cos que la otra. Y de nuevo estas predicciones estarian moduladas por el nivel de competen-
cia, ya que si el bilingle es capaz de utilizar la ruta conceptual desde la L2 (MJR), o si las
representaciones conceptuales correspondientes a las palabras de la L2 del bilingle son igual
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de ‘ricas’ que las de la L1 (MRD), dicha asimetria deberia desaparecer. Ademas de todo esto
cabe sefialar que segin el MRD los efectos de priming de traduccién deberian ser mas fuertes
que los efectos de priming semantico, ya que el grado de solapamiento en el significado en el
caso de la traduccién también es mayor que en el caso de las relaciones semanticas.

Revisaremos en primer lugar la literatura que ha examinado la asimetria en los efectos de
priming de traduccion (véase Altarriba y Basnight-Brown, 2007, Dufabeitia, Perea y Carrei-
ras, 2010 y Kiran y Lebel, 2007, para revisiones). Existen alrededor de una veintena de traba-
jos que han examinado los efectos de priming de traduccion, aunque no todos han empleado
las dos direcciones de traduccion posibles. De entre los que si lo han hecho, la mayoria obtie-
nen los resultados esperados segun los dos modelos aqui considerados. Por una parte, algunos
estudios obtienen efectos Unicamente en la direccion L1-L2 (Dimitropoulou, Dufiabeitia y
Carreiras, 2011; Gollan, Forster y Frost, 1997; Jiang, 1999; Jiang y Forster, 2001; Jin, 1990).
Tomando como ejemplo el trabajo de Dimitropoulou et al. (2011), estos autores llevaron a
cabo un experimento en el que pedian a un grupo de griegos aprendices de espafiol que reali-
zaran una tarea de decision léxica con priming de traduccion enmascarado (donde el prime no
es visible). Los resultados mostraron un claro efecto de priming de traduccion en la direccion
L1-L2, y una ausencia total de efectos en la direccion L2-L1. Por otra parte, otros estudios
han hallado efectos de priming de traduccion en ambas direcciones pero asimétricos, siendo
mayores en la direccion L1-L2 que en la direccion L2-L1 (Chen y Ng, 1989; Jiang, 1999;
Keatley, Spinks y de Gelder, 1994; Schoonbaert et al., 2009). Este es el caso, por ejemplo, de
Schoonbaert et al. (2009), quienes emplearon como en el caso de Dimitropoulou et al. (2011)
una tarea de decision léxica con priming enmascarado, con holandeses aprendices de inglés.
Cabe destacar otro trabajo, realizado por Duyck y Warlop (2009), en el que empleando a
holandeses aprendices de francés y la misma tarea que en el estudio de Schoonbaert et al.
(2009), a diferencia de toda la evidencia anteriormente citada, obtuvieron un claro efecto de
priming de traduccién de la misma magnitud en ambas direcciones: L1-L2 y L2-L1. Aunque
este resultado iria en contra de lo predicho por los modelos (i. e.: MJR y MRD), es hasta el
momento la Unica evidencia con resultados de este tipo, y no esta exenta de criticas (Dimitro-
poulou et al., 2011). Entre otras cosas, este trabajo ha sido criticado por utilizar tan sélo a 24
participantes para 8 condiciones experimentales, lo que hace que la potencia estadistica de los
datos sea muy baja.

Los resultados que hemos comentado hasta el momento fueron obtenidos empleando a bi-
linglies no equilibrados en sus dos lenguas y (con la excepcion de los de Duyck y Warlop,
2009) son consistentes con las predicciones de los modelos que proponen que a medida que
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los sujetos tienen una mayor competencia en su L2, mayor facilidad se observa para acceder
desde la L2 directamente al nivel conceptual sin mediacion de la L1. Esta propuesta gana
fuerza si observamos algunos estudios mas. Por ejemplo, Basnight-Brown y Altarriba (2007;
con priming enmascarado y no enmascarado) y Dufiabeitia et al. (2010; con priming enmasca-
rado), obtuvieron efectos de priming de traduccion de la misma magnitud en ambas direccio-
nes. En estos estudios los bilingues participantes eran muy competentes en sus dos lenguas en
el primer caso, y totalmente equilibrados en el segundo con el afiadido de haber aprendido sus
dos lenguas simultdneamente, de manera que teniendo en cuenta el alto grado de competencia
de los bilingues estudiados estos resultados estarian en consonancia con las predicciones del
MJR y del MRD.

Finalmente, en esta misma linea cabe comentar un estudio mas en relacion a los efectos de
priming de traduccidon observados en la literatura. Davis, Sanchez-Casas, Garcia-Albea,
Guasch, Molero y Ferré (2010; Experimento 1) estudiaron a cuatro grupos distintos de parti-
cipantes: un grupo de espafioles aprendices de inglés, un grupo de bilingles espafioles compe-
tentes tardios del inglés, un grupo de bilingles ingleses competentes tardios de espafiol y un
grupo de bilingues equilibrados tempranos de espafiol e inglés. De nuevo se empled una tarea
de decision léxica con priming enmascarado de traduccion en las direcciones L1-L.2 y L2-L1.
Ademas, se incluyd una condicion de priming de repeticion L1-L1 y otra L2-L2. La novedad
de este estudio en relacién a lo que estamos revisando aqui, es que las traducciones empleadas
en el priming estaban divididas segln si eran cognadas (i. e.: las dos palabras de la traduccion
son similares ademas de en el significado, también en la forma léxica) o no cognadas (i. e.: las
dos palabras de la traduccién son similares unicamente en el significado, de manera que la
forma Iéxica difiere sustancialmente). En los resultados correspondientes a las traducciones
cognadas, se observé que los tres grupos de bilinglies mas competentes mostraban efectos de
priming de traduccién de la misma magnitud en ambas direcciones y que dichos efectos no
diferian significativamente del tamafio de los efectos de priming de repeticion. En cambio, el
grupo de aprendices solamente mostraba efectos en la direccion L1-L2. Mientras que para las
traducciones no cognadas no se observé ningun tipo de efecto de priming para ninguno de los
grupos de participantes, sefialando que el estatus de cognado/no cognado es una variable im-
portante a tener en cuenta a la hora de llevar a cabo estudios de priming enmascarado. No
obstante, quedaria por investigar por qué el estatus de cognado/no cognado puede modular los
efectos de priming (véase Sanchez-Casas, Lozano, Demestre, Ferré y Comesafa, 2011, para
una investigacion en este sentido).

Centrandonos ahora en los efectos de priming semantico, son numerosos los estudios que
han empleado esta técnica para estudiar como los bilinglies son capaces de acceder al nivel
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conceptual desde la L2 (ej., Chen y Ng, 1989; de Groot y Hoeks, 1995; de Groot y Nas, 1991,
Kroll y Borning, 1987; Schoonbaert et al., 2009). Si revisamos la literatura reciente, encontra-
remos evidencia de efectos de priming semantico a traves de lenguas en la direccion de L1 a
L2, tal y como seria de esperar segun el MJR (ej., Basnight-Brown y Altarriba, 2007; Dong,
Gui y Macwhinney, 2005; Kiran y Lebel, 2007; Perea, Dufiabeitia y Carreiras, 2008). Pero si
nos centramos en la direccion opuesta (de L2 a L1) los resultados no son tan consistentes. Por
ejemplo, Basnight-Brown y Altarriba (2007; Experimento 1) encontraron efectos de priming
semantico con bilingties tempranos de espafiol (L1) e inglés (L2) con una tarea de decision
lexica en la direccion de L2 a L1, pero no en la direccion contraria. No obstante, el historial
linguistico de los participantes reveld que aunque por orden de adquisicion la primera lengua
hablada por los participantes era el espafol, en realidad por nivel de competencia la lengua
dominante era el inglés, de manera que atendiendo a este nuevo orden y reetiquetando en con-
secuencia las dos lenguas de los participantes, seria la direccion de L2 a L1 la que no mostra-
ria ningun efecto de priming semantico (véase Kiran y Lebel, 2007, para una situacion lin-
guistica similar). Recordemos ademas que en el mismo trabajo los autores también emplearon
priming de traduccion, donde si hallaron efectos en ambas direcciones y de la misma magni-
tud.

Por otro lado, existen estudios que si han obtenido efectos de priming semantico en la di-
reccion de L2 a L1 (ej., Altarriba, 1992; Chen, y Ng, 1989; Frenck y Pynte, 1987; Jin, 1990;
Keatley et al., 1994; Schoonbaert et al., 2009). Por ejemplo, en el articulo citado anteriormen-
te de Silverberg y Samuel (2004) se examind la direccion L2-L1 con bilinglies competentes
de espafiol e inglés y una tarea de decision Iéxica, hallando efectos de priming semantico sig-
nificativos. Pero al estudiar solamente una direccion, no es posible comprobar si se dan efec-
tos de asimetria. En cambio, estudios como el de Dong, et al. (2005) si han explorado, tam-
bién con la tarea de decision Iéxica, los efectos de priming en ambas direcciones, en este caso
con bilingues competentes de chino (L1) e inglés (L2). Los resultados mostraron efectos sig-
nificativos de priming seméantico en las dos direcciones, pero la comparacion de los tamafios
de los efectos reveld que éstos eran mayores en la direccion L1-L2 que en la direccion L2-L1.

Finalmente, existe un tercer patron de resultados en relacion a los efectos de priming
semantico al explorar la direccion L2-L1 que es importante mencionar: la obtencién de efec-
tos de la misma magnitud que en la direccion L1-L2. Este es el caso del trabajo de Perea et al.
(2008). Estos autores estudiaron a bilingiies muy competentes de espariol y vasco y pusieron a
prueba las dos direcciones de priming (i. e.: vasco-espafiol y espafiol-vasco). Para ello em-
plearon la tarea de decision léxica y el paradigma de priming semantico enmascarado. Estos
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autores encontraron efectos significativos tanto dentro como entre lenguas en las dos direc-
ciones y, mas importante, dichos efectos fueron de la misma magnitud independientemente de
la direccion del priming.

Esta evidencia contrasta con la proporcionada por Basnight-Brown y Altarriba (2007; Ex-
perimento 2), donde con priming enmascarado no obtuvieron efectos de priming semantico en
ninguna de las dos direcciones. Estos autores atribuyeron la ausencia de efectos de priming
semantico a las estrictas condiciones de control experimental que llevaron a cabo (baja pro-
porcién de palabras relacionadas, presencia de mascara antes del prime, SOA [Stimulus Onset
Asynchrony] de 100 ms, etc.) con el fin de eliminar cualquier factor estratégico y examinar
unicamente los efectos de procesamiento automatico. Ahora bien, en el mismo trabajo si se
obtuvo priming de traduccién enmascarado en ambas direcciones, de manera que los autores
concluyeron que en el caso del priming semantico, aunque probablemente se estuviera llevan-
do a cabo un procesamiento semantico en los pares relacionados, la activacion no fuera lo
suficientemente fuerte como para provocar efectos de priming significativos.

Un altimo trabajo que cabe destacar es el de Schoonbaert et al. (2009) ya citado anterior-
mente al repasar la evidencia sobre el priming de traduccién. Estos autores llevaron a cabo
una tarea de decision Iéxica con un paradigma de priming enmascarado, con participantes
bilinglies no equilibrados de holandés (L1) e inglés (L2). En este caso, cuando el SOA era
corto (100 ms) se obtuvieron efectos de priming semanticode L2 a L1, peronode L1a L2, lo
cual no es consistente con las predicciones de los modelos ni con la evidencia previa presente
en la literatura. En cambio, con un SOA mas largo (250 ms) se obtuvieron efectos simétricos
de priming semantico a pesar de tratarse de bilinglies no equilibrados. Cabe recordar que co-
mo hemos visto anteriormente en el mismo estudio se utiliz6 también el priming de traduc-
cién, y en ese caso si se obtuvieron resultados asimétricos, siendo la direccion de L1 a L2 la
gue mostro efectos mas fuertes.

A la vista de estos datos los distintos estudios parecen sugerir que los efectos de priming
semantico simétricos sélo parecen emerger cuando se examina el rendimiento de bilingies
equilibrados en las dos lenguas. Para proporcionar evidencia adicional sobre esta hipdtesis,
nos planteamos como objetivo de esta tesis estudiar el patron de efectos de priming semantico
en este tipo de bilingues. Asimismo, la mayoria de estudios que han empleado simultanea-
mente priming semantico y priming de traduccion, muestran que los efectos de priming de
traduccion tienden a ser mas facilmente observables y de mayor magnitud que los efectos de
priming semantico. De acuerdo con el MRD es facil explicar este hecho, ya que segun el mo-
delo el nimero de rasgos preactivados por un prime que fuera la traduccion del target seria
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mucho mayor que en el caso de ser un prime relacionado semanticamente. En el apartado si-
guiente revisaremos la evidencia experimental que concuerda con esta idea de que cuanto mas
cercanos se hallan prime y target en términos semanticos, mayor activacion se observa.

1.3.3.- Influencia del grado de relacidén semantica entre palabras en el uso de las conexiones
Iéxicas y conceptuales en el bilingle

En los apartados anteriores hemos examinado las propuestas acerca de como se desarrollan
las conexiones entre el nivel Iéxico y el semantico/conceptual en el bilingte, y los efectos de
asimetria en el acceso al nivel semantico en funcion de la lengua desde la que se pretende
acceder al nivel conceptual. Las variables que hemos tratado con mayor detalle (i. e.: nivel de
competencia y edad de adquisicion de la segunda lengua) se refieren a caracteristicas de los
participantes en relacion a su L2. Pero existe también un extenso corpus de literatura que trata
variables referentes a las caracteristicas de los materiales, mas que a las de los bilingues. Por
ejemplo, se ha estudiado el estatus de cognado/no cognado entre palabras de distintas lenguas
(ej.: Davis et al., 2010; de Groot y Nas, 1991; Gollan et al., 1997; Sanchez-Casas, Davis y
Garcia-Albea, 1992; Sanchez-Casas y Garcia-Albea, 2005; Sanchez-Casas et al., 2011), los
efectos diferenciales de las palabras concretas frente a las abstractas (ej.: de Groot, 1992b; de
Groot, 1995; Schoonbaert et al., 2009; Tokowicz y Kroll, 2007; Tolentino y Tokowicz, 2009;
van Hell y de Groot, 1998a) o cémo afectan al procesamiento semantico las diversas traduc-
ciones que una palabra en una lengua pueda tener en otra lengua (ej.: Boada, Sanchez-Casas,
Gavilan y Garcia-Albea, 2009; Degani y Tokowicz, 2010a, 2010b; Laxén y Lavaur, 2010;
Sanchez-Casas, Suarez e Igoa, 1992; Tokowicz y Kroll, 2007).

Durante la revision que hemos hecho de la literatura hemos mencionado otra variable refe-
rida a los materiales que tiene una gran importancia tedrica para los dos modelos que nos
estan sirviendo de referencia en esta tesis: el grado de relacién seméntica entre palabras. Para
centrarnos en esta variable, recordemos primero el experimento de Talamas et al. (1999). Es-
tos autores estudiaron la interferencia que se producia en una tarea de reconocimiento de tra-
ducciones por el hecho de presentar pares de palabras relacionados semanticamente, en dos
grupos de bilinglies: mas competentes y menos competentes en su segunda lengua. En los
analisis post hoc de sus datos, los autores observaron que los bilinglies competentes eran sen-
sibles a la interferencia seméantica independientemente de cuan parecidos fueran los estimulos
entre si, mientras que el grupo de bilinglies menos competentes solamente mostraba interfe-
rencia semantica con los pares de palabras mas semejantes entre si. De la misma forma, Sun-
derman y Kroll (2006) también realizaron analisis post hoc de sus datos en un experimento
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muy similar al anterior, observando que a mayor semejanza entre las palabras, mayor efecto
de interferencia, aunque este hecho se daba independientemente del nivel de competencia de
los bilingues.

Desde el MJR, la diferencia en los efectos de interferencia en funcion de la semejanza
semantica puede explicarse si aceptamos que el uso de la ruta léxica o de la ruta conceptual en
el bilinglie que trata de acceder al significado no debe entenderse en términos de todo o nada.
Seria incorrecto pensar que los aprendices de una segunda lengua utilizan sisteméaticamente la
ruta Iéxica de traduccion para, llegados a cierto punto de competencia en la L2, pasar a hacer
un uso exclusivo de la ruta conceptual. Resulta tedricamente méas aceptable suponer que am-
bas rutas se hallan activas simultaneamente, siendo la ruta léxica mas rapida en los aprendices
que la ruta conceptual. Por tanto, si al traducir una palabra se accede rapidamente a su traduc-
cién via la ruta léxica, y no es necesario un procesamiento mas profundo para la tarea en cur-
S0, es probable que pese a haberse iniciado un acceso conceptual de la traduccion éste se abor-
te sin llegar a término. No obstante, esto no impide que, para determinadas palabras que se
hallan muy cercanas en su significado sea probable que a pesar del escaso nivel de competen-
cia del aprendiz en la L2, el acceso conceptual se realice con la suficiente velocidad como
para dar lugar a los efectos de interferencia comentados anteriormente. Otra explicacion a esta
gradacion de los efectos de interferencia en funcion del parecido semantico la podemos ofre-
cer desde el MRD. En este caso la explicacién resulta mas directa: las palabras mas semejan-
tes comparten un mayor namero de nodos en el nivel semantico, y cuanto mayor sea el nime-
ro de nodos compartidos por ambas palabras que se activen ante la presentacion de la primera
palabra, mas dificil sera decidir que la segunda palabra no es la traduccién correcta de la pri-
mera, y por lo tanto mayor efecto de interferencia se observara.

Por lo tanto, parece claro que el grado de relacion seméntica juega algun papel en la mane-
ra en la que accedemos al nivel semantico, que es necesario explorar con mayor detalle. No
obstante, la evidencia que aportan Talamas et al. (1999) y Sunderman y Kroll (2006) es fruto
de andlisis a posteriori de los datos, y no propiamente de manipulaciones experimentales.
Ademas, hay discrepancias en sus resultados en cuanto en el trabajo de Talamas et al. (1999)
se observa una interaccion entre el grado de semejanza y el nivel de competencia de los bilin-
gles, mientras que dicha interaccion no se hace patente en el estudio de Sunderman y Kroll
(2006).

Si bien no existen otros trabajos que hayan estudiado el efecto del grado de relacion
semantica entre palabras en bilingues, si existen una serie de estudios en monolingues lleva-
dos a cabo con el paradigma de priming semantico. Estos trabajos sugieren que la magnitud
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de los efectos de priming semantico puede depender del grado de relacion semantica entre el
prime y el target (McRae y Boisvert, 1998; Vigliocco, Vinson, Lewis y Garret, 2004).

Por ejemplo, McRae y Boisvert (1998; Experimento 3) emplearon una tarea de decision
semantica en la que los participantes debian decidir si la palabra target era concreta o no lo
era. Sus materiales estaban formados por tripletes de palabras que incluian un target (ej.: jar;
tarro), un prime muy similar en el significado (ej.: bottle; botella) y otro menos similar (ej.:
plate; plato). La semejanza semantica entre dos palabras se definio en terminos del nimero de
rasgos semanticos compartidos por ambas y para la seleccion de materiales se basaron en el
trabajo de McRae, de Sa y Seidenberg (1997) en el que se emple6 una tarea de generacion de
rasgos. Posteriormente McRae y Boisvert realizaron una tarea de juicios de semejanza con un
grupo de participantes independiente para asegurarse de que efectivamente los tripletes diferi-
an en el significado. En todos los materiales se excluy6 explicitamente a aquellos que tuvieran
relacion asociativa. McRae y Boisvert observaron que (cuando el SOA empleado era de 250
milisegundos) las palabras muy similares provocaban el efecto de priming seméantico, mien-
tras que las palabras menos similares no causaban efecto alguno.

Mas recientemente, Vigliocco et al. (2004; Experimento 5) obtuvieron resultados pareci-
dos, pero esta vez con la tarea de decision léxica. En este caso, el parecido semantico se ope-
rativizd en términos del grado de solapamiento de rasgos semanticos entre palabras y para
estimar dicho solapamiento, se emple6 una tarea de generacion de rasgos y se calcularon pos-
teriormente las distancias semanticas entre prime y target en funcion del nimero de rasgos
compartidos. Las condiciones de distancia semantica de los primes en relacion al target (ej.:
dagger; daga) fueron cuatro: muy cercana (ej.: sword; espada), cercana (ej.: razor; cuchilla),
media (ej.: hammer; martillo) y lejana (ej.: tongue; lengua). Los resultados mostraron que la
distancia semantica predecia adecuadamente los efectos de priming semantico, en el sentido
de que a menor distancia semantica entre palabras, mayor era la magnitud de estos efectos.

Si asumimos que el numero de nodos compartidos por las representaciones semanticas de
dos palabras relacionadas es un indicador del solapamiento de sus significados (nimero de
rasgos compartidos), entonces el MRD podria dar cuenta convenientemente de los efectos de
priming semantico descritos en monolingtes: las palabras muy cercanas en el significado
compartirian un mayor nimero de nodos y como consecuencia mostrarian mas efectos de
priming que las intermedias 0 mé&s lejanas seméanticamente, que tendrian menos nodos en
comun.

En resumen, los datos observados en monolingties con el paradigma de priming semantico
sugieren que el grado de relacion semantica entre palabras influye en el tamafio de los efectos
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de priming semantico, lo que significa que influye en la manera en la que se accede al nivel
conceptual. Por tanto, resulta de gran interés para nuestros objetivos estudiar esta variable en
bilingles. En el &mbito bilingle las Unicas referencias a esta variable son las que encontramos
en los trabajos de Talamas et al. (1999) y Sunderman y Kroll (2006), pero la tarea que em-
plearon es la de reconocimiento de traducciones usando un paradigma de interferencia, y los
analisis de los datos fueron realizados a posteriori. Ademas, ambos estudios difieren en cuan-
to a la interaccién del grado de semejanza con el nivel de competencia de los bilingiies. Por
todo ello, el tercer objetivo de nuestro trabajo fue el de examinar el papel del grado de seme-
janza entre palabras de distinta lengua en dos aspectos: en la obtencién de efectos de priming
semantico en bilinglies y en la tarea de reconocimiento de traducciones como manipulacion
experimental (a diferencia de los analisis post hoc presentes en la literatura). Con la evidencia
previa de Talamas et al. (1999) y Sunderman y Kroll (2006) con reconocimiento de traduc-
ciones podriamos esperar que, con bilinglies competentes, se observara la misma modulacién
que con monolingles. En este caso el MRD también podria dar cuenta de los resultados de la
misma forma que en monolingules. Al proponer un nivel conceptual integrado en una red de
nodos, la presentacién de una palabra en una lengua activaria sus nodos correspondientes y
éstos coincidirian en mayor o menor medida con la siguiente palabra, relacionada semantica-
mente con la primera, independientemente de la lengua de presentacion.
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1.4.- Resumen

El objetivo del presente trabajo es el de estudiar como se organiza la informacion acerca de
las palabras en el bilinglie en cuanto a las conexiones que se establecen entre el nivel 1éxico y
el semantico/conceptual de sus dos lenguas. Por ello hemos comenzado este apartado intro-
ductorio revisando los modelos que tratan de dar cuenta de la organizacion de la memoria del
bilingte, haciendo especial hincapié en el Modelo Jerarquico Revisado y en el Modelo de
Rasgos Distribuidos, por ser las dos propuestas que aportan un marco tedrico mas adecuado
para nuestros objetivos.

En concreto, el MJR hace una propuesta clara de como se desarrollan las conexiones léxi-
cas y conceptuales en funcion del nivel de competencia del bilinglie: en las etapas iniciales de
aprendizaje de una segunda lengua el bilingie enfrentado a la tarea de traducir de la L2 a la
L1 se basa principalmente en la ruta Iéxica de conexion entre las palabras de sus dos lenguas,
mientras que una vez alcanzado un buen nivel de competencia, el bilingle utilizaria princi-
palmente sus conexiones directas entre la L2 y el nivel conceptual para realizar la misma ta-
rea.

Por su parte, el MRD nos acerca un poco mas a la comprension no tanto de la organiza-
cion, como de la representacion dentro del nivel seméantico/conceptual. La propuesta de un
nivel conceptual formado por una red de nodos cuyo patrén de activacion corresponderia al
significado del nodo de la forma en el nivel Iéxico, es tan simple como efectiva, ya que permi-
te explicar los efectos de las relaciones entre palabras, asi como aportar un punto de vista
cuantitativo a la asimetria en la traduccion predicha por el MJR. La diferencia no estaria tanto
en el uso de una u otra ruta, sino en el nimero de nodos conceptuales en comdn entre una
palabra de la L1 y la misma palabra en la L2, que seria mayor en el bilinglie competente y
menor en el bilingle principiante.
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A continuacion hemos revisado la literatura que pone a prueba la propuesta sobre el cam-
bio en el uso de las rutas léxica y conceptual en el bilinglie en funcién de su nivel de compe-
tencia en la segunda lengua. Estudios como los de Talamas et al. (1999) y Sunderman y Kroll
(2006) indican que los bilingiies mas avanzados en su segunda lengua tienen muy fortalecidas
sus conexiones entre el nivel Iéxico de la L2 y el nivel conceptual, todo ello sin perder las
conexiones entre ambos léxicos. Pero también indican que bajo ciertas circunstancias los bi-
lingles menos competentes también podrian mostrar mediacion conceptual. Aparte de estos
estudios realizados con la tarea de reconocimiento de traducciones, hemos repasado ademas
otra evidencia similar con distintas tareas como la de decision semantica (ej., Dufour y Kroll,
1995) o el priming semantico (ej., Frenck-Mestre y Prince, 1997). A todo esto hemos afiadido
también la edad de adquisicion de la segunda lengua. Hemos visto que en la literatura bilingle
existe evidencia que sugiere que, para obtener efectos de priming seméantico y por lo tanto
para disponer de la posibilidad de mediacion conceptual, son necesarios tanto un buen nivel
de competencia en la L2 como una edad de adquisicion temprana (ej., Kotz, 2001 y Kotz y
Elston-Guttler, 2004) mientras que otros trabajos Unicamente contemplan como necesaria una
temprana adquisicion de la segunda lengua (gj., Silverberg y Samuel, 2004). Por todo ello nos
planteamos estudiar aqui, por un lado, las propuestas del MJR y del MRD en cuanto al desa-
rrollo de las conexiones Iéxicas y conceptuales en el bilingtie en funcion de su nivel de com-
petencia en la L2 estableciendo una gradacion del nivel de competencia en tres niveles. Por
otro lado, quisimos ver el papel que juega la edad de adquisicion de la segunda lengua en la
posibilidad de mediacion conceptual desde la L2, utilizando la tarea de reconocimiento de
traducciones.

Hemos revisado también la evidencia a favor y en contra de la posibilidad de acceder al ni-
vel conceptual directamente desde las dos lenguas del bilingue, utilizando como indicio de
dicho acceso la existencia de priming de traduccién y semantico en funcién de la direccion.
En cuanto al priming de traduccidn, hemos observado un patron de resultados discrepante
entre los distintos estudios (ej.: Dimitropoulou et al., 2011; Duyck y Warlop, 2009; Schoon-
baert et al., 2009), pero que cobra sentido en cuanto atendemos a las diferencias relativas al
nivel de competencia/edad de adquisicion de los participantes. En cuanto al priming semanti-
co, en la direccion de L1 a L2 parece claro que es posible encontrar efectos de priming
semantico (ej.: Basnight-Brown y Altarriba, 2007; Dong, et al., 2005; Kiran y Lebel, 2007;
Perea, et al., 2008). Pero al centrarnos en la direccién de L2 a L1 hemos comprobado que al-
gunos trabajos no encontraron efectos significativos de priming seméantico (Basnight-Brown y
Altarriba, 2007) mientras que otros si los observaron (gj., Altarriba, 1992; Chen, y Ng, 1989;
Frenck y Pynte, 1987; Jin, 1990; Keatley et al., 1994). No obstante, los efectos encontrados en
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esta direccion fueron en algunos casos de menor magnitud a los encontrados de L1 a L2
(Dong, et al., 2005) y otras veces fueron de la misma magnitud (Perea, et al., 2008). E incluso
en otro caso (Schoonbaert et al., 2009) los efectos fueron muy parecidos en ambas direcciones
experimentales, pero al realizar lo mismo con una tarea de priming de traduccién se hizo pa-
tente la asimetria en la traduccion que predeciria el MJR. Como los resultados de los distintos
estudios parecen sefialar que es necesario un alto nivel de competencia en la L2 para obtener
efectos de priming simétrico en bilingles, quisimos comprobarlo experimentalmente, afia-
diendo ademas una Ultima variable referente a los materiales: el grado de relacion semantica
entre palabras.

En cuanto a esta Ultima variable, hemos visto que tanto MCRae y Boisvert (1998) como
Vigliocco et al. (2004), en estudios con monolingues demostraron que la magnitud de los
efectos de priming seméntico estaba directamente relacionada con el parecido semantico de
las palabras. En el ambito bilingie, las evidencias disponibles en la misma linea (i. e.: Sun-
derman y Kroll, 2006; Talamas et al., 1999) se obtuvieron en analisis post hoc de los datos, de
manera que quedaria pendiente realizar un analisis controlado de esta variable en bilingles.

En el siguiente capitulo se presentard la parte experimental de esta tesis, compuesta por
cuatro articulos de investigacion que tratan de abordar los objetivos que se han ido desgra-
nando a lo largo de esta introduccion. Posteriormente, en el capitulo de discusion, veremos
como explicar los resultados experimentales obtenidos desde el marco teérico del MJR y del
MRD, y cémo se integran estos resultados con la literatura previa aqui revisada.
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2.1.- Presentacion de los articulos

El trabajo experimental de esta tesis se concentrd en los cuatro articulos de investigacion
gue se presentan a continuacién. Todos ellos comparten en cierta medida los mismos materia-
les experimentales y parte de la metodologia, que se basa en el paradigma de priming seman-
tico en dos casos, y en el paradigma de interferencia en otros dos. Asimismo, todos ellos
comparten un hilo conductor comun: el interés por avanzar en el estudio del proceso de adqui-
sicion de las palabras en la L2.

El primer articulo sirvié para poner una primera piedra para el abordaje en bilingles del
tema del grado de relacion semantica entre lenguas. En concreto, partiendo de los resultados
experimentales y de la metodologia empleada por Vigliocco, et al. (2004) y McRae y Boisvert
(1998) con monolingues, se emplearon dos tareas distintas para determinar el grado de seme-
janza/distancia semantica entre palabras del castellano. Con estas medidas se selecciond un
conjunto de materiales que nos permitio examinar la relacion entre el grado de similitud
semantica entre prime y target y la magnitud de los efectos de priming seméantico, por primera
vez en castellano. Estos materiales fueron puestos a prueba con dos tareas distintas: una tarea
de decision léxica, habitualmente empleada en este tipo de estudios y otra de decision seman-
tica, menos utilizada, pero que requiere un mayor procesamiento del significado para ser lle-
vada a cabo (Frenck-Mestre y Bueno, 1999; McRae y Boisvert, 1998).

En el segundo articulo se puso a prueba la propuesta del Modelo Jerarquico Revisado
(Kroll & Stewart, 1994) sobre el desarrollo de las conexiones léxicas y conceptuales de las
dos lenguas de los bilingtes, utilizando un grupo de bilingues tempranos de castellano-catalan
(muy competentes en ambas lenguas) y un grupo de castellanos aprendices de catalan. Como
en el estudio de Talamas et al. (1999), empleamos una tarea de reconocimiento de traduccio-
nes con falsas traducciones relacionadas en la forma y otras relacionadas en el significado.
Adicionalmente, exploramos experimentalmente la propuesta observada en los andlisis post
hoc de los estudios de Talamas et al. (1999) y Sunderman y Kroll (2006), referente a que el
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grado de relacion semantica entre traducciones puede afectar al rendimiento de los bilingues.
Para ello, se emplearon dos condiciones de relacion seméntica (muy cercana y cercana) for-
madas por la version bilingue de los materiales utilizados en los experimentos descritos en el
articulo anterior. Finalmente, se evalu6 también la relevancia de la edad de adquisicion de la
segunda lengua frente a la relevancia del nivel de competencia, incluyendo en el estudio a un
tercer grupo de participantes castellanos muy competentes en su segunda lengua (catalan),
pero que la aprendieron en una etapa tardia de su vida.

El tercer articulo profundizé en el estudio del nivel de competencia de la segunda lengua
como variable relevante en el establecimiento de las conexiones Iéxicas y conceptuales en la
memoria bilingle, estudiando una gradacion de tres grupos de bilingles con distinto nivel de
competencia en la L2. De nuevo, los materiales utilizados fueron los previamente usados en
los estudios anteriores, y las condiciones de relacion semantica tuvieron los dos niveles em-
pleados en los anteriores experimentos. Se incluy6 también una condicién de relacion formal.
Los resultados de este estudio nos permitieron observar de una forma mas precisa la manera
en que los bilingles pasan de depender de sus conexiones léxicas entre lenguas, a poder acce-
der directamente al nivel conceptual desde su segunda lengua ademas de, de nuevo, estudiar
el papel del grado de relacion seméntica entre palabras en el rendimiento de los bilingles en
la tarea de reconocimiento de traducciones.

Finalmente, de forma similar al primer articulo, en el cuarto articulo se estudié de nuevo el
rol que desempefia el grado de solapamiento semantico entre palabras en los efectos de pri-
ming semantico, pero esta vez se hizo a través de lenguas con bilingies altamente competen-
tes tanto en la L1 como en la L2. De esta manera, ademas de estudiar coémo influye el solapa-
miento semantico en el patron de efectos de priming seméantico por primera vez en bilingies,
se pudo estudiar también si los efectos de priming de traduccion y de priming semantico son
asimétricos en cuanto a la magnitud de los efectos en funcién de la direccion, en este tipo de
bilingles.
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The nature of semantic priming: Effects of the degree of se-
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Sanchez-Casas, R., Ferré, P., Garcia-Albea, J. E. y Guasch, M. (2006).

EThe nature of semantic priming: Effects of the degree of semantic simi-
larity between primes and targets in Spanish. European Journal of Cog-
nitive Psychology, 18, 161-184. '

Objetivos especificos

e Examinar en monolingtes hablantes del castellano los efectos del grado de semejanza
semantica entre palabras con el paradigma de priming semantico no enmascarado, utilizando
dos tareas distintas.

e  Obtener un conjunto de materiales adecuado para el estudio de las relaciones puramen-
te semanticas entre palabras con dos niveles distintos de semejanza.

Predicciones

En base a la evidencia previa de McRae y Boisvert (1998) y Vigliocco et al. (2004), espe-
rariamos observar efectos de priming semantico significativos en ambas tareas. Ademas, se
esperaria observar también algun tipo de modulacion de los efectos de priming en base al pa-
recido en el significado de las palabras, en el sentido de que o bien hubiera efectos de mayor
magnitud en la condicion muy cercana que en la condicidn cercana (ej., Vigliocco et al.,
2004), o bien solamente hubiera efectos en la condicién de relacién muy cercana (ej., McRae
y Boisvert, 1998).
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Resumen

En el articulo que se presenta a continuacion, se estudiaron los efectos de priming semanti-
co entre palabras relacionadas semanticamente en mayor o menor grado, en castellano. El
grado de semejanza en el significado estaba definido en términos de solapamiento de rasgos
semanticos entre palabras.

Con este objetivo se elabord un conjunto de materiales formado por tripletes de palabras:
dos palabras con funcion de prime y una con funcion de target. La primera palabra prime te-
nia una relacién muy cercana con el target, mientras que la segunda era cercana pero en me-
nor medida. Por ejemplo, el target “‘burro’ podia aparecer con la palabra ‘caballo’, muy cerca-
na semanticamente, o con la palabra ‘0so’, no tan proxima en significado. Para comprobar la
adecuacion de los materiales a las dos condiciones de relacion (muy cercana y cercana) se
emplearon dos tareas: una de juicios de semejanza y otra de generacion de rasgos, con el
calculo posterior de la distancia semantica entre palabras. Ademas, se comprob6 que en
ningln caso los dos primes y su respectivo target fueran asociados léxicos.

Una vez seleccionados, se emplearon estos materiales para explorar el patrén de efectos de
priming semantico con ambos tipos de relaciones. Para ello se utilizé una tarea de decision
léxica por ser la que se usa mas habitualmente en este tipo de estudios, permitiendo por tanto
la comparacion de los resultados con la literatura previa, y otra de decisién semantica, apro-
piada para este caso por ser una tarea cuya naturaleza es esencialmente semantica.

Los dos instrumentos disefiados para la seleccion de materiales permitieron elegir 72 triple-
tes de palabras, cuyas dos medidas independientes de parecido semantico (juicios de semejan-
za y distancia semantica) correlacionaron significativamente. Los resultados de las dos tareas
experimentales con dichos materiales mostraron efectos de priming significativos en ambas
condiciones de relacién semantica (muy cercana y cercana). Ademas, en las dos tareas em-
pleadas la magnitud de los efectos de priming fue mayor en la condicién de relacion muy cer-
cana que en la condicidn de relacidn cercana, siendo esta diferencia en magnitudes significa-
tiva en la tarea de decision léxica. Estos resultados demuestran que los efectos de priming
semantico son sensibles al grado de parecido en el significado de las palabras.
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The nature of semantic priming: Effects of the degree
of semantic similarity between primes and targets
in Spanish

Rosa Sanchez-Casas, Pilar Ferré, José E. Garcia-Albea,
and Marc Guasch

Universidad Rovira i Virgili, Tarragona, Spain

Semantic priming has been a widely used paradigm in research about semantic
memory. In this study we tested the effects of the degree of semantic similarity
between primes and targets (defined in terms of shared features) in semantic
priming. We selected pairs of semantically related words to be used as primes and
targets by using a similarity rating task and a feature generation task. Through
these two tasks we obtained prime-target pairs that were more or less related in
meaning (very close and close pairs). We tested these pairs in a lexical decision
task (Experiment 1) and in a semantic decision task (Experiment 2). In both
experiments, we obtained evidence of automatic semantic priming in both the very
close and the close semantic conditions. Furthermore, in both tasks we found that
priming was higher for very close than close semantic words. On the basis of these
findings, we can conclude that the amount of automatic semantic priming appears
to depend on the degree of semantic similarity between primes and targets.

The most widely used experimental paradigm in research about the organisation
of semantic memory has been semantic priming (see Neely, 1991, for a review).
In semantic priming, a target word is responded to more quickly after a related
prime word has been presented (e.g., doctor—NURSE) than after the presentation
of an unrelated prime (e.g., carpet-NURSE). In spite of its widespread use, not
all the findings from semantic priming studies can be considered to reveal the
characteristics of semantic organisation. Only those studies in which automatic
priming effects have been found are thought to be relevant (Lucas, 2000;
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Thompson-Schill, Kurtz, & Gabrieli, 1998). Priming is interpreted to be auto-
matic if it is not influenced by strategies. The issue of whether automatic
priming can be obtained with semantically related words that are not associates
has raised considerable controversy. Associative relatedness is assumed to
reflect word use rather than word meaning (Thompson-Schill et al., 1998), since
it is defined in terms of temporal contiguity in speech or text (Plaut, 1995) or
word cooccurrence within a proposition (McNamara, 1992). Thus, a prime and a
target are associatively related when a large percentage of people give the target
when they are instructed to produce the first word that comes to their minds in
response to the prime. Conversely, semantic relationships are not as clearly
defined as associative ones. In a wide sense, semantic relatedness refers to any
relation between two words that is based on their meaning and not simply on
their usage (Thompson-Schill et al., 1998). For instance, primes and targets can
be considered to be semantically related if they are members of the same
category (e.g., Chiarello, Burgess, Richards, & Pollock, 1990; Frenck-Mestre &
Bueno, 1999; Lupker, 1984; Neely, Keefe, & Ross, 1989; Perea & Rosa, 2002;
Thompson-Schill et al., 1998), or synonyms (e.g., Bueno & Frenck-Mestre,
2002; Perea & Rosa, 2002), or if they have a functional relation (e.g., hammer—
nail; Moss, Ostrin, Tyler, & Marslen-Wilson, 1995; Thompson-Schill et al.,
1998) or a part—whole relation (e.g., stem—flower; Thompson-Schill et al.,
1998).

In the earliest studies, the associative values of the semantically related
prime—target pairs were not controlled, so the primes could be semantically as
well as associatively related (Meyer & Schvaneveldt, 1971; Meyer, Schvane-
veldt, & Ruddy, 1975). Given the confounding of these two relations, it is
difficult to determine from these initial studies if the reported priming effects
were actually semantic or associative. In order to overcome this problem, sub-
sequent studies attempted to dissociate these two kinds of relations, by using
prime and targets that were only semantically related. The results of these
priming studies, however, were inconclusive. While some authors found evi-
dence of purely automatic semantic priming (i.e., in the absence of association),
(Chiarello et al., 1990; Fischler, 1977; Hodgson, 1991), others failed to do so
(Lupker, 1984; Moss et al., 1995; Shelton & Martin, 1992).

This conflicting evidence regarding the pattern of semantic priming effects
led to the conclusion that purely automatic semantic priming was not a reliable
phenomenon. Furthermore, at that time, this evidence also constituted a serious
challenge to distributed models of memory (e.g., McRae, Seidenberg, & de Sa,
1997; Plaut, 1995). According to these models, word meaning is represented by
a pattern of activation over a large number of units representing features or
microfeatures. Related words are those that share a set of semantic features and
are encoded as overlapping patterns of activation. Within memory distributed
models, semantic priming effects are thought to be the result of the similarity
between the activation patterns produced by primes and targets. Thus, the failure
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to find a reliable priming effect when primes and targets were semantically
related clearly questioned the semantic organisation proposed by this type of
model, as well as assumptions about word meaning representation in terms of
features.

However, before definitive conclusions about the validity of models of
semantic organisation were drawn, more recent studies considered that it was
necessary to determine the conditions under which priming could be purely
automatic (Lucas, 2000; McRae & Boisvert, 1998). These studies have showed
that the methods used in previous priming experiments differed in several
respects. The most relevant ones here are the procedure they employed and how
they selected the related prime—target pairs. As far as the procedure is con-
cerned, it was found that the studies that failed to obtain conclusive evidence of
semantic priming used different SOAs (i.e., stimulus onset asynchrony: the time
between the onset of the prime and that of the target). They also used different
proportions of related pairs in the experimental set, and the task that participants
were instructed to perform was not always the same in all the experiments. Why
are these factors important? The main reason is that they may favour, to one
extent or another, the use of processing strategies that are the result of controlled
processes and which do not necessarily reflect characteristics of semantic
organisation (Thompson-Schill et al., 1998). First, we shall analyse what these
strategies are and what the pattern of results is when their influence is reduced.
Second, we shall discuss in greater detail the issues related to stimulus selection
since this will be one of the issues addressed in the present study.

There are two main types of strategies that participants can use in priming
tasks: retrospective processing (Neely et al., 1989) and prospective expectancy
generation (Becker, 1980). Retrospective processing occurs when participants
evaluate the relationship between the prime and the target after the target has
been presented and before the participants respond. In this case, participants can
use any relationship they detect between the prime and the target as a cue to
respond ‘‘yes’’ (e.g., in a lexical decision task, in which participants have to
decide whether the target is or is not a word). Prospective expectancy generation
takes place when participants notice that some prime—target pairs are related and
so generate possible related targets in every trial the prime is presented. Thus, on
some of the related trials (but on none of the unrelated ones), participants can
eventually generate the correct target, and, as a consequence, priming effects
might be overestimated. Therefore, retrospective processing and prospective
expectancy generation refer to controlled processes that do not necessarily
reflect characteristics of semantic organisation (Thompson-Schill et al., 1998).

Participants’ possible strategies can be controlled by a variety of methods.
On the one hand, prospective expectancy generation can be reduced by using
intervals between the onset of the prime and the target (SOAs) of 250 ms or
less, since this time is too short to allow participants to generate expectancies
(Neely, 1977). Another way of discouraging participants from using this strat-
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egy is to include a low proportion of related pairs (no more than 25%) within
the stimulus set (Chiarello et al., 1990). On the other hand, both prospective
and retrospective processing can be minimised by using the continuous priming
technique. In this technique, participants are asked to respond to every item,
and it is less likely that they can detect the relationship between primes and
targets (Shelton & Martin, 1992). Another way of decreasing retrospective
processing is to use a semantic decision task (e.g., a task in which participants
have to decide whether targets are concrete nouns or not; McRae et al., 1997).
In this sort of task, related prime—target pairs that require a ‘‘no’’ response
(e.g., aggression—violence) can be included in the stimulus set, preventing
participants from using their detection of a relationship between prime and
target as a cue to respond ‘‘yes’’.

None of these measures were adopted systematically by the early studies that
reported semantic priming effects in the absence of association (Chiarello et al.,
1990; Fischler, 1977; Hodgson, 1991) so those effects might have been the result
of strategic processes rather than automatic ones. Thus, it is critical to determine
what happens when strategic influences are minimised. For instance, some
studies have found evidence of purely semantic priming with SOAs of 250 ms or
less (Bueno & Frenck-Mestre, 2002; Frenck-Mestre & Bueno, 1999; McRae &
Boisvert, 1998; Perea & Rosa, 2002; Vigliocco, Vinson, Lewis, & Garrett, 2004;
see also Lucas, 2000, for a review). Semantic priming effects are also obtained
when the experimental materials include a low proportion of related words
(McRae & Boisvert, 1998; McRae et al., 1997; Perea & Rosa, 2002; see Lucas,
2000, for a review), and when the continuous priming technique is used (McRae
& Boisvert, 1998; Perea & Rosa, 2002; see also Lucas, 2000, for a review).
These findings clearly suggest that semantic priming with nonassociated words
does not occur solely in conditions that favour strategic processing, but it seems
to be a phenomenon that taps automatic processes.

The results concerning the tasks that the studies have used are not conclusive.
Many semantic priming studies have used a lexical decision task (e.g., McRae &
Boisvert, 1998; McRae et al., 1997; Perea & Rosa, 2002; Thompson-Schill et al.,
1998; Vigliocco et al., 2004). However, some authors have failed to report
semantic priming effects with this task. They have suggested that it is important
to use other tasks, such as semantic decision, that require the use of semantic
information, and which therefore may be more sensitive to semantic processing
(Bueno & Frenck-Mestre, 2002; Frenck-Mestre & Bueno, 1999; Grainger &
Frenck-Mestre, 1998). As mentioned above, a semantic decision task also
enables the retrospective processing strategy to be controlled. Other authors,
however, consider that lexical decision is a suitable task because it is less likely
to be influenced by strategic factors (e.g., Lucas, 2000). Moreover, recent data
have demonstrated that lexical decision tasks are sensitive not only to semantic
information, but also to different degrees of semantic similarity (Vigliocco et al.,
2004).
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The second issue that is relevant to the study of semantic priming and that has
been investigated only recently (e.g., McRae et al., 1997; Vigliocco et al., 2004)
is that of the selection of the related prime—target pairs. The first question to
consider is the type of semantic relations that have been tested. Although most
studies have used category coordinates as prime—target pairs (e.g., Chiarello et
al., 1990; Frenck-Mestre & Bueno, 1999; Lupker, 1984; Neely et al., 1989;
Perea & Rosa, 2002; Thompson-Schill et al., 1998; see also Lucas, 2000), other
semantic relationships have also been investigated. These include synonyms,
antonyms, script relations, functional relations, and part-whole relations. The
results of a meta-analysis conducted by Lucas (2000) have shown that these
types of semantic relations have different effects on the magnitude of semantic
priming produced.

A second important question concerning stimulus selection has to do with the
degree of semantic similarity itself. The studies neither agree on the strength of
the semantic relationship between primes and targets, nor used the same pro-
cedures to assess their semantic similarity. Unlike association norms that are
derived from a standard task, there is no homogeneity in the tasks used to assess
the degree of semantic similarity between words (Lucas, 2000). Some studies
have used similarity rating tasks in which participants have to rate the similarity
between primes and targets on a scale (e.g., Moss et al., 1995; Perea & Rosa,
2002), while others have based their selection of semantically related pairs on
their own intuitions. This is the case for some of the initial studies that failed to
find purely semantic priming effects such as that of Shelton and Martin (1992).
When other authors made participants perform a similarity rating task with
Shelton and Martin’s materials, they found that primes and targets were actually
not very similar (McRae & Boisvert, 1998). Clearly it is necessary to reach a
consensus regarding the method to be used to select semantically related pairs,
so that the results from different studies can be compared.

In recent years, several important steps have been taken in order to obtain a
corpus of semantic relationships between words based on normative data. In
particular, two databases of semantic features of English words have been
published (McRae et al., 1997; Vinson & Vigliocco, 2002). The usual procedure
in these studies has been to ask participants to list the semantic features of a set
of words (i.e., a feature generation task), and then to obtain description of every
word meaning in terms of the features that define it. This description is based on
the features provided and also on the proportion of participants who provide the
same feature for any given word.

Such databases make it possible to select prime—target word pairs in a more
rigorous and systematic way, according to their degree of semantic overlap or
semantic similarity. Several studies have used these databases and they have
shown that there is automatic purely semantic priming when similarity in
meaning is defined in terms of shared features (e.g., McRae & Boisvert, 1998;
McRae et al., 1997; Vigliocco et al., 2004). Moreover, the magnitude of the
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semantic priming effect seems to depend on the degree of semantic similarity
between the prime and the target (e.g., Vigliocco et al., 2004). These findings
are of great relevance for distributed models of semantic memory since, as
mentioned above, these models propose that priming directly depends on the
featural overlap between primes and targets.

The main purpose of the present work was to test the effects of the degree of
semantic similarity between primes and targets in a semantic priming paradigm,
when similarity is defined in terms of shared features. In order to achieve this
aim, we selected pairs of semantically related words and tested them in a
similarity-rating task. Furthermore, to our knowledge, there are no normative
data in Spanish regarding the semantic features of words, so we used a feature
generation task similar to that used by McRae et al. (1997) and Vigliocco et al.
(2004) to obtain a set of features for the meaning of our word pairs. Finally, we
tested these pairs of words in two priming experiments. In Experiment 1, we
used a lexical decision task and, in Experiment 2, a semantic decision task.

SELECTION OF SEMANTICALLY RELATED WORDS

As stated above, studies on semantic memory have used various ways of
ensuring that the words in their experimental materials are semantically related.
A common strategy has been to use a similarity rating task (e.g., Moss et al.,
1995; Perea & Rosa, 2002; Puerta-Melguizo, Bajo, & Gomez-Ariza, 1998). In
this task, participants are asked to rate the similarity in meaning of word pairs on
a given scale and their rate estimates are used as an index of semantic similarity.
A second more recent strategy for establishing semantic relations has been to use
a feature generation task (McRae & Boisvert, 1998; McRae et al., 1997; Vig-
liocco et al., 2004; Vinson & Vigliocco, 2002). As mentioned above, this task
consists of asking people to list features of the meaning of a set of words and
then computing the semantic distance between them. In order to select the
semantically related words to be used in Experiments 1 and 2 of this study, we
used both the rating similarity and the feature generation tasks. This allowed us,
on the one hand, to select the set of related word pairs more reliably, since
selection was based on different measures of semantic similarity; and, on the
other hand, to determine to what extent both measures are correlated. First, we
will report the data from the similarity rating task and, second, the data from the
feature generation task

Semantic similarity rating task

A set of 80 Spanish words belonging to different semantic categories was
initially selected. The categories were: mammals, insects, birds, fish, reptiles,
fruit, vegetables, articles of furniture, meals and beverages, parts of the body,
articles of clothing, kitchen utensils, tools, trees, vehicles, spices, weather
phenomena, toys, weapons, and parts of a building. Each word in the set was
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paired with two words that were semantically related. These two words were
coordinates of the same category as the word from the initial set, but one was
more similar in meaning than the other (here after these words will be referred to
as very close and close words, respectively). For example, the word burro
(donkey) was paired with caballo (horse) and oso (bear). In this example, horse
is considered to be more similar in meaning to donkey than bear. The degree of
semantic similarity between the words (i.e., being more or less similar in
meaning) was initially established by the authors, based on their own intuitions.

In order to ensure that our semantically related word pairs were not also
associates, we first carried out a free association task with all the selected words.
The words were grouped in three different lists: List 1 contained the 80 words
from the initial set; list 2 included the very close words; and list 3, the close
words. Seventy first-year Psychology students from the Rovira i Virgili Uni-
versity, Tarragona, were asked to perform the task. Twenty-four participants
received the first list, twenty-one the second list, and twenty-five the third list.
They were instructed to write, for each word in the list, the first word that came
to their minds, and they were given as much time as they needed. Once the
participants had completed the task, their responses were examined to exclude
possible associates within the word pairs selected. In particular, a very close
word or a close word was excluded from the stimulus set if more than three
participants produced it as an associate of the corresponding word from the
initial set (e.g., if they gave the words caballo or oso as an associate of word
burro); or if the latter was given as an associate of the very close or the close
words (e.g., to give the word burro when asked for associates of the words
caballo or o0so). Applying these criteria, 8 word triplets were excluded from the
initial set, leaving us with a final set of 72 word triplets that were only
semantically related. From now on, we will refer to the words with which very
close words and close words are related, as target words."

The similarity rating task was performed on the final set of materials by a
group of 34 first-year Psychology students who had not participated in the free
association task. Two lists were constructed, containing 108 word pairs each: 36
pairs where the target word was paired with a very close word, 36 pairs in which
the target word was paired with a close word, and, finally, 36 unrelated word
pairs that were included as filler items. The target words that were paired with
very close words in list 1 (burro—caballo) were presented with close words in
list 2 ( burro—oso), and vice versa.

The two lists were distributed during a class session. Participants were
instructed to rate the similarity of the things to which the two words referred, on
a scale from 1 (not all similar) to 9 (exactly the same thing). Nineteen

"'We will refer to these words as target words because they will be used as targets in the two
priming cxperiments
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participants made similarity judgements for list 1 and fifteen participants for list
2. Examples were provided in both cases. Participants were given as much time
as they needed to perform the task.

A mean value was computed for each of the word pairs by averaging the
similarity ratings of all the participants who had rated the pair. Table 1 shows the
means of the similarity ratings of the target and the two semantically related
words (very close and close words). Comparing the two corresponding means
revealed that participants rated very close words (e.g., caballo) as significantly
more similar in meaning to the target word (e.g., burro) than close words ( 0s0),
t(71) = 16.2, p < .0001. In addition, very close and close words were judged to
be semantically more similar than their controls, #71) = 45.19, p < .0001, and
#(71) = 21.9, p < .0001, for very close and close words, respectively.

On the basis of these results, we can conclude, on the one hand, that the
related word pairs included in our stimulus set are only semantically related (i.e.,
they are not associates); and, on the other hand, that people’s judgements show
that they differ in their degree of semantic similarity. The data obtained in the
feature generation task provide further evidence to support this difference.

Feature generation task

The feature generation task provides a measure of the degree of semantic
similarity between related words taking into account the number of features the
words meanings share (e.g., McRae & Boisvert, 1998; McRae et al., 1997,
Vigliocco et al., 2004; Vinson & Vigliocco, 2002). Following the procedure of
previous studies, we asked an additional sample of 70 first-year psychology
students from the Rovira i Virgili University to perform this task with the same
word set as the one used in the similarity rating task. Participants were asked to
list features of the things to which the words referred to. They were told that they
could list different types of features, such as perceptual properties (e.g., how it
looks, sounds, smells, feels and tastes), functional properties (e.g., what it is used
for, where and when it is used), and other things they knew about each concept.
Two examples were provided for each type. Words were grouped in three lists.
Thirty-one participants listed features for the words included in list 1 (target

TABLE 1
Means (and standard errors of the mean) of semantic
distances and similarity ratings between target words and
words in very close and close semantic conditions

Very close Close

Similarity ratings 6.19 (0.82) 4.07 (0.71)
Semantic distances 0.73 (0.21) 1.03 (0.15)
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words), twenty-one listed features for words from list 2 (very close words), and
twenty-five performed the task with list 3 (close words), so that a given parti-
cipant only produced features for one of the members of each triplet. Partici-
pants were given their list in a class session and were given as much time as they
needed to perform the task.

All the semantic features listed for each word were recorded separately by the
first three authors, following exactly the same recording procedure. Each of
them recorded the semantic features of one of the words on the list, together with
the number of participants that mentioned each of the features. Care was taken to
record synonymous features identically (e.g., it is a mixture of sand and water
and it is a mixture of soil and water) and to record features differing even only
slightly in meaning separately (e.g., it needs water and it needs lot of water).
When participants produced conjoint features (e.g., “‘has four legs’ or ‘it is
grey or brown’’ for the word ‘‘donkey’’), they were counted as two separate
features (e.g., ‘‘has legs’> and ‘‘has four legs’’; or ‘it is grey’’ and ‘‘it is
brown’’). A feature was considered to be part of a word’s meaning if that feature
was listed by at least 16% of the participants. Each of the three authors who
recorded the words’ features corroborated their recordings with the remaining
two authors. In total, we obtained a list of features of the meaning of 216 words.

Once the recording had been completed, a correspondence analysis between
the three words in every triplet (target words, very close words, and close words)
was performed. The analysis took into account the semantic features shared
between any two members of the triplet, as well as the number of participants
who had listed any semantic feature for any given word. Based on the results of
the correspondence analysis, we obtained a spatial representation for each tri-
plet, including target, very close words, and close words. Euclidean distances
were then computed between target words and very close words and between the
targets and close words (see Appendix A for a more detailed explanation of this
procedure).

Table 1 shows the semantic distances between the targets and each of the
semantically related words (very close and close words). The analyses showed
that very close words were less distant to the target words than close words,
#(71) = -12.93, p <.0001. These results confirm those obtained with the simi-
larity rating task, providing further evidence of the difference in meaning
similarity of our semantically related word pairs.

Given that the pattern of results was the same with the similarity rating and
the feature generation tasks, we finally calculated the correlation of the measures
provided by the two tasks. Like McRae et al. (1997), we found the correlation to
be significant, » = —0.59, p < .001; that is, the greater the rating of similarity
between two words, the smaller the semantic distance between them. This
finding supports the validity of the two measures as an index of semantic
similarity, and it appears to be consistent with the view that semantic feature
overlap might be one of the factors that underlie similarity ratings.
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Based on the results reported up to now, we considered that the two semantic
relations we established were clearly distinct in terms of their degree of meaning
similarity. Our next aim was to examine the pattern of semantic priming effects
with both relations. To our knowledge two priming studies have explored the
effects of degree of semantic similarity. One of these studies was carried out by
McRae and Boisvert (1998). The authors used a semantic decision task, where
participants were asked to decide whether or not the target word was a concrete
noun, and they defined semantic similarity between prime and target in terms of
the number of semantic features the two words shared. The results of this study
showed that, when a SOA of 250 is used, semantic priming effects varied with
the degree of semantic similarity, and that these effects were significant when
the similarity between the meaning of the prime and target words was high, but
not when it was low. More recently, Vigliocco et al. (2004) obtained a similar
pattern of results when they used a lexical decision task. In particular, they
calculated the semantic distance between prime and target pairs, and defined
similarity in meaning in terms of semantic feature overlap. They observed that
measures of semantic distance between primes and targets predicted the mag-
nitude of the semantic priming effects. Following these studies, we investigated
the effects of our very close and close semantic relations in two semantic
priming experiments. In Experiment 1 we used, as did Vigliocco et al., a lexical
decision task, in which participants were asked to decide whether the target is a
word or not. Lexical decision is the most commonly used task in studies on
semantic priming. Although some studies have failed to obtain significant
semantic priming effects with lexical decision (Lucas, 2000), other studies have
shown these effects, and some recent studies have even found this task to be
sensitive to degree of semantic similarity (Vigliocco et al., 2004). Thus, if we
use lexical decision, our findings can be compared with those previously
reported in the literature.

In Experiment 2, we used a semantic decision task similar to the one used by
McRae and Boisvert (1998), in which participants have to decide whether the
target is a concrete or an abstract noun. This type of task is clearly semantic in
nature, since participants have to rely on semantic knowledge to give their
response, and it has been considered more suitable for studying automatic
semantic priming than lexical decision (see Bueno & Frenck-Mestre, 2002;
Frenck-Mestre & Bueno, 1999; Grainger & Frenck-Mestre, 1998). Therefore, it
seems appropriate to use a semantic decision task. Nevertheless, it should be
mentioned that other authors have argued that this task is more likely to be
influenced by strategic factors than lexical decision (Lucas, 2000).

In order to ensure that semantic priming is purely automatic and not due to
the influence of strategic processing, both Experiments 1 and 2 used a short
SOA and a low proportion of prime—target related pairs. In particular, we used a
SOA of 250 ms and a proportion of 25% of related prime—target pairs that have
been shown to discourage participants from using the so-called prospective
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expectancy generation strategy (e.g., McRae & Boivert, 1998; Posner & Snyder,
1975). In the case of the semantic decision experiment (i.e., Experiment 2), the
use of a retrospective processing strategy was controlled by manipulating the
characteristics of the filler words.

EXPERIMENT 1
Method

Participants. Sixty first-year Psychology students from Rovira i Virgili
University, Tarragona, participated in the experiment as part of the course
requirement. All of them had either normal or corrected vision.

Materials and design. The experimental word set consisted of the 72 word
triplets selected from the similarity and feature generation task (see Appendix
B). Each triplet contained a target word, and two semantically related words (a
very close word and a close word). The 72 target words could be presented
under any one of four priming conditions: (a) an identity condition, where the
target word was preceded by itself (e.g., burro-BURRO, donkey—-DONKEY);
(b) a very close semantic condition, where the target was preceded by a very
closely semantically related word (e.g., caballo-BURRO, horse-DONKEY); (c)
a close semantic condition, in which the word presented as a prime was less
semantically related to the target word (e.g., os0—-BURRO, bear-DONKEY); and
finally (d) a control condition where the prime word was not related in meaning
to the target word. The unrelated primes were selected from a semantic category
other than that of the target (e.g., dedal-BURRO, thimble-DONKEY). All
experimental prime-target pairs were concrete nouns. In addition to the
experimental prime—target pairs, 72 filler prime—target pairs were included so
that the proportion of related items was low (i.e., 19%). One hundred and forty-
four nonwords were also constructed to be presented as targets and they had a
similar structure to that of the experimental targets. They were always preceded
by a word prime. In all cases, the target nonwords were pronounceable as well as
orthographically legal. Thus, there were a total of 144 word prime—target pairs
and 144 word prime—nonword target pairs.

Four different versions of the experiment were constructed so that partici-
pants did not see any experimental prime—target pair more than once, but across
participants the 72 target words appeared under the four priming conditions. The
72 filler prime—target pairs and the word prime—-nonword target pairs were the
same in the four versions. All primes were lower case, whereas targets were
upper case.

A practice block of 12 items was constructed so that participants could
familiarise themselves with the experimental task. This block included examples
of each type of prime—target pair, in the same proportion as the experimental set.
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Procedure and apparatus. The task used in this experiment was lexical
decision with a priming procedure. Participants were tested in separate sound-
proof booths. They were presented with 288 prime—target pairs in a computer-
controlled video display in which the timing of the display was synchronised
with the video raster. When participants pressed a foot-switch connected to the
computer, a fixation point ‘‘#’” appeared for 1000 ms. Then the prime word, in
lower case letters, was displayed for 250 ms, immediately followed by the
target, in upper case letters for 1000 ms. Each stimulus appeared in the centre of
the screen superimposed on the preceding one. Participants were instructed to
decide whether the sequence of letters in upper case was a word or not. They
indicated their decisions by pressing one of two response buttons, using their
preferred hand for the “‘yes’’ responses. The order of presentation of the items
was randomised for each participant. Feedback about the reaction time and the
response accuracy was provided after each trial. The stimuli were displayed and
the reaction times and error percentages recorded by the DMastr package
developed by K. 1. and J. C. Forster (1990).

After completing the practice block, participants were allowed to ask ques-
tions about the task they had to perform. Then the experiment started. The
experiment took approximately 20 min.

Results and discussion

Trials on which participants made an incorrect response were discarded from the
analyses. Reaction times that were more than two standard deviations above and
below the participant’s mean in all conditions were trimmed to the appropriate
cutoff values to moderate the influence of outliers. Any participant who made
more than 15% of errors was replaced.

The means of reaction times and percentage of errors in each of the priming
conditions are presented in Table 2.

TABLE 2
Reaction times and percentage of errors (in parentheses) in
lexical decision and semantic decision tasks

Lexical decision Semantic decision
Identity 567 (2.7) 621 (3.0)
Very close 630 (2.9) 653 (3.9)
Close 645 (3.2) 663 (3.9)

Control 659 (4.7) 680 (5.4)
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Separate ANOVAS with repeated measures were carried out with the RT and
the error data with participants and items as random variables. The ANOVA
performed on the RT measures revealed a significant the effect of word relation,
F1(3,57) = 74.28, p < .001; F»(3,69) = 65.1, p < .001.

Planned comparisons between the related priming conditions and the control
condition showed a reliable priming effect in the identity condition, #(59) =
—12.02, p < .001; £(71) = —-12.97, p < .001. The same pattern of effects was
observed in the two semantically related conditions. Participants were sig-
nificantly faster in the very close semantic condition than in the control con-
dition, #,(59) = -3.97, p < .001; #,(71) = —4.49, p < .001, and the difference
between the close semantic condition and the control condition was also sig-
nificant, £(59) = —-1.97, p = .05; t,(71) = -2.36, p < .05.

When comparing the priming effects in the two semantic conditions, we used
a one-tailed #-test, since we expected the semantic priming effect to be greater
for the very close word pairs than for the close ones (29 ms vs. 14 ms). The
difference between those effects was reliable, #,(59) = -2.58, p < .01; £, (71) =
-1.89, p <.05.

The ANOVAs for the percentage of error data showed a reliable main effect
of the semantic relation, F1(3,57) = 2.78, p < .05; F, (3,69) = 2.61, p = .05. As
in the reaction time analyses, planned comparisons revealed a significant
priming effect in the identity condition, #;(59) =-2.22, p <.05; t,(71) =-2.34, p
< .05. Similarly, participants made significantly fewer errors in the very close
semantic condition than in the control condition, #;(59) =-2.00, p <.0S5; £,(71) =
—2.34, p < .05. However, the difference between the percentage of errors in the
close semantic condition and the control condition did not reach significance,
1(59) = -1.72, p = .09; 1,(71) = -1.69, p = .09.

The results of this experiment clearly showed that semantically related
words produced reliable priming effects, demonstrating that automatic seman-
tic priming can be obtained in the absence of association. In this respect,
our results are in the same line as those reported by Vigliocco et al.
(2004), and suggest that previous inconsistent findings regarding priming
with words related in meaning could have been due to the characteristics
of the stimuli used (e.g., weak semantic relationship between primes and tar-
gets). Furthermore, Vigliocco et al. observed that the semantic distance
between primes and targets predicted the amount of semantic priming
obtained in a lexical decision task. Similarly, our findings showed that the
magnitude of the semantic priming effect depends on the degree of seman-
tic similarity between primes and targets. Therefore, it can be concluded
that the amount of priming obtained (at least in the lexical decision task)
appears to depend on the degree of feature overlap between primes and tar-
gets. In the next experiment, we used a semantic decision task to examine
priming effects.
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EXPERIMENT 2
Method

Participants. Sixty first-year Psychology undergraduates took part in this
experiment as a course requirement. All of them had either normal or corrected
vision. None of them participated in Experiment 1.

Materials and design. The experimental set included the same 72 triplets as
in Experiment 1 (see Appendix B). Each triplet contained a target word, and two
semantically related words (a very close and a close word). The 72 target words
were presented under the same four priming conditions as in the previous
experiment: (a) an identity condition (e.g., burro—-BURRO, donkey—-DONKEY);
(b) a very close semantic condition (e.g., caballo-BURRO, horse-DONKEY);
(c) a close semantic condition (e.g., o0so—BURRO, bear—-DONKEY); and, finally,
(d) a control condition (e.g., dedal-BURRO, thimble-DONKEY). In addition to
the experimental word pairs, we selected an additional set of 216 filler prime—
target pairs. Within this set, there were: (a) 63 pairs in which the prime was a
concrete noun and the target was an abstract one and which were not related in
meaning; (b) 72 unrelated pairs in which the prime was an abstract noun and the
target was a concrete one; (c) 63 prime—target pairs that were abstract nouns and
not semantically related; and, finally, (d) 18 pairs in which prime and target
were semantically related abstract nouns. This last set of filler items was
included to reduce the possibility of participants using the retrospective pro-
cessing strategy. The related abstract nouns were not part of the experimental set
but they required a “‘no’” response, so it is less likely for participants to use
relatedness as a cue to the “‘yes’’ response. Table 3 shows the different types of
filler word pairs and examples of each of them.

Four different versions of the experiment were constructed so that partici-
pants did not see any experimental prime—target pair more than once, but across
participants the 72 target words appeared under the four priming conditions. The
216 filler prime—target pairs were the same in the four versions. It is important to
mention that in each version of the experiment, the proportions of concrete
nouns (i.e., targets to which participants had to respond ‘‘yes’’) was .5, and that

TABLE 3
Examples of the different types of filler items used in Experiment 2

Prime—target pairs Examples
Concrete—abstract (unrelated) uniforme—soledad (uniform—loneliness)
Abstract—concrete (unrelated) actuacion—garganta (performance—throat)
Abstract—abstract (unrclated) mentira—intuicion (lie—intuition)

Abstract—abstract (related) miseria—pobreza (misery—poverty)
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only 25% of the word pairs were semantically related (including the word pairs
in the identity condition). The remaining 75% were unrelated.

A practice block of 12 items was constructed so that participants could
familiarise themselves with the experimental task. This block included examples
of each type of prime—target pair, in the same proportion as the experimental set.

Procedure and apparatus. The procedure was exactly the same as in
Experiment 1, except that a semantic decision task was used. In particular,
participants were asked to judge whether or not the word that would appear in
upper-case letters on a computer screen was a concrete noun. They were told to
indicate their decisions by pressing one of two buttons. The ‘“yes’’ response was
always made with the preferred hand.

Results and discussion

Trials on which participants made an incorrect response were discarded from the
analysis. Reaction times that were more than two standard deviations above and
below the participant’s mean in all conditions were trimmed to the appropriate
cutoff values to moderate the influence of outliers. Any participant who made
more than 15% of errors was replaced. Only data from the experimental items
were analysed.

Table 2 shows the mean reaction times and percentage of errors in each of the
experimental priming conditions. Separate ANOVAS with repeated measures
were carried out with the RT and the error data with participants and items as
random variables. As in Experiment 1, the ANOVA performed on the RT
measures revealed a significant effect of semantic similarity, F(3,57) =22.77, p
<.001; F»(3,69) = 20.70, p < .001.

Planned comparisons carried out between the related priming conditions
(identity, very close, and close) and the unrelated control condition revealed that
participants responded significantly faster in the identity condition than in the
control condition, #;(59) = —-7.24, p < .001; t,(71) = 7.03, p < .001. Similarly,
participants responded significantly faster to the targets when the primes were
very close words than when they were unrelated, ¢1(59) = -3.69, p <.001; £,(71)
= —4.08, p < .001. The same pattern of results was observed when the close
semantic condition was compared with the control condition; that is, reaction
times were significantly faster in the former than in the latter, #,(59) =-2.65, p <
.05; 1,(71) = -2.14, p < .05.

As shown in Table 2, the very close semantic condition produced greater
priming effects than the close semantic condition (27 ms vs. 17 ms). These two
effects were compared using a one-tailed #-test, since we expected the semantic
priming effect to be greater for the very close word pairs than for close ones. The
comparison revealed that the difference between the two effects did not reach
significance, #,(59) = -1.31, p = .09; t,(71) = —-1.14, p = .13.
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The ANOVAS for percentage of error data showed a significant main effect
of semantic similarity, F(3,57) = 2.93, p < .05; F»(3,69) = 3.02, p < .05.
Planned comparisons only showed a significant priming effect in the identity
condition, #(59) = -3.30, p < .005; t,(71) = -2.66, p < .05. There were no
significant priming effects either in the very close semantic condition, #,(59) =
—1.50, p = .14; t,(71) =-1.73, p = .09, or in the close semantic condition, #(59) =
—-1.55, p = .13; t,(71) = -1.78, p = .08.

The above results provided further evidence that automatic semantic priming
can be obtained in the absence of association. Similarly, they showed once again
that both very close and close word primes facilitated the processing of target
words. As in Experiment 1, the results of this experiment showed that very close
words produced more priming than close words, although in this case the dif-
ference between the two semantic conditions did not reach significance.
Nevertheless, it should be emphasised that the size of the difference was similar
in the two experiments (15 ms and 10 ms for Experiments 1 and 2, respectively;
see Table 2).

Our pattern of priming effects obtained with the two semantic relations dif-
fered from McRae and Boisvert’s (1998) findings. Whereas we obtained sig-
nificant priming effects when the degree of semantic similarity was high (very
close pairs) and when it was low (close pairs), McRae and Boisvert only found
effects with high similarity semantic relations, even though we used the same
task and priming procedure as they did. We will try to account for the difference
between the two studies in the General Discussion.

GENERAL DISCUSSION

The aim of the experiments in this study was to examine priming effects
between semantically related words, using a standard semantic priming para-
digm. Following previous studies performed in English (McRae et al., 1997;
Vinson & Vigliocco, 2002), we defined meaning similarity in terms of semantic
features overlap. In order to estimate the degree of semantic similarity, we used
two different tasks for the first time in Spanish: similarity rating and feature
generation. These two tasks allowed us to select two sets of Spanish word pairs
that differed significantly in their similarity of meaning (i.e., very close and
close words). What is more, like McRae et al. (1997), we found a significant
correlation between the results of the similarity rating task and the feature
generation task. This correlation suggests that similarities are rated on the basis
of information about semantic features and, more importantly, it provides sup-
port for the validity of the two measures to estimate the degree of semantic
similarity. It is also important to mention that although some studies in Spanish
have examined priming between semantically related words (e.g., Perea & Rosa,
2002; Puerta-Melguizo et al., 1998), to our knowledge, no previous work in this
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language has tested to what extent the degree of semantic similarity determines
the size of priming effects.

The two experiments we have reported used the same tasks and priming
procedures as previous studies (McRae & Boisvert, 1998; McRae et al., 1997;
Vigliocco et al., 2004), that is, a lexical decision task (Experiment 1) and a
semantic decision task (Experiment 2). Adopting the appropriate measures to
reduce the influence of strategic factors to a minimum, we observed significant
semantic priming effects in the two tasks. In the lexical decision task, words that
were closely related in meaning (i.e., very close words) produced significantly
greater priming effects than words that were more distant in meaning (i.e., close
words). In the semantic decision task, we also found significant priming effects
in the two semantic conditions (very close and close words). Although in this
case the difference between the two conditions failed to reach significance, it
was of a similar size to the one observed with the lexical decision task. These
findings are not only further evidence to support the existence of purely auto-
matic semantic priming effects; they also show that these effects are sensitive to
the degree of meaning similarity.

As mentioned earlier, our lexical decision data are consistent with those
reported by Vigliocco et al. (2004), who used the same task to find that the
degree of semantic similarity predicted the amount of priming. Our semantic
decision findings, however, are in contrast to those obtained by McRae and
Boisvert (1998), who did not find evidence of priming effects with the more
distant semantic prime—target pairs (equivalent to our close words) when they
used a 250 ms SOA (see their Exp. 3). How can we account for the difference
between both sets of findings? On the one hand, this difference cannot be
attributed either to the task or to the procedure used, since we used the same
semantic decision task and the same priming procedure and SOA (250 ms) as
McRae and Boisvert. On the other hand, the different pattern of priming effects
is not likely to be due to strategic factors, because we adopted, as they did, the
appropriate measures to reduce the influence of the two strategies participants
might use in the semantic decision task (see materials in Experiment 2). A third
possibility that could be considered is that McRae and Boisvert’s low semantic
similarity word pairs were less semantically related than our close word pairs. In
order to compare the degree of similarity between McRae and Boisvert’s word
pairs and ours, we asked a group of 73 additional participants to judge the
meaning similarity of very close, close, and control word pairs from the two
experimental sets. We used the same scale as they did; that is, a scale from 1 (not
at all similar) to 9 (exactly the same thing). We also included in the same
similarity judgement task Vigliocco et al.’s word pairs (very close, close, and
control word pairs) since these authors found, as we did, significant semantic
priming effects with close word pairs. The results of the similarity judgement
task were as follows. The mean similarity ratings for McRae and Boisvert’s
words were 6.2, 3.7, and 1.4 for very close, close, and control word pairs,
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respectively. In the case of Vigliocco et al.’s words these means were 5.2, 4.8,
and 1.4, and in our case, they were 6.2, 4.1, and 1.4.%2 The most critical com-
parison is between the close word pairs from the three studies. These compar-
isons revealed that McRae and Boisvert’s close word pairs were significantly
less similar (3.7) than either our close word pairs (4.1) or Vigliocco et al.’s close
word pairs (4.8). The difference between the latter two was also significant. In
the case of the very close words, McRae and Boisvert’s pairs (6.2) and our pairs
(6.2) were both more significantly similar than Vigliocco et al.’s very close
words (5.2). None of the other comparisons reached significance.

On the basis of the results mentioned above, we should first point out that the
mean similarity judgements we obtained with McRae and Boisvert’s (1998)
word pairs are very similar to the ones they provided themselves. The same is
true for the two similarity judgements we obtained with our pairs which confirm
the validity of this measure. More importantly, we can conclude that our
semantic priming effects differed from McRae and Boisvert’s for the close word
pairs because the meaning similarity between our pairs is higher than theirs,
even if the difference is very small (0.4). The finding that only our close pairs
and the ones used by Vigliocco et al. (2004) showed significant priming effects
suggests that a minimum degree of semantic similarity is required for these
effects to emerge. Once this minimum is achieved, the magnitude of semantic
priming would depend on how similar primes and targets are. Further evidence
to support this conclusion comes from the difference in the magnitude of
priming effects we observed between close and very close word pairs in the two
different tasks we used. Although such a difference only reached significance in
the lexical decision task, our findings, together with those of Vigliocco et al.,
can be interpreted as clear evidence that semantic priming effects are sensitive to
the degree of semantic similarity. More experiments are needed to determine
why the difference between very close and close semantically related word pairs
was not significant in the semantic decision task, and to test the generality of
these effects in several experimental tasks.

Can the results of our experiments tell us anything about the validity of
models of semantic memory? The finding that priming effects are sensitive to
the degree of semantic similarity is, in principle, compatible with both spreading
activation models (Collins & Loftus, 1975) and distributed memory models

2 Statistical analyses showed that, as far as very close pairs were concerned, there was no
difference between McRae and Boisvert’s pairs and our word pairs, #(93) = 0.13, p = .89, but the
difference reached significance if we compare Vigliocco et al.’s pairs to both McRae et al.’s pairs,
#(50) = 3.64, p < .001, and ours, #99) = —5.50, p < .001. Our close pairs were significantly more
similar than McRae and Boisvert’s pairs, #93) = —2.25, p = .026, and significantly less similar than
Vigliocco et al.’s pairs, #(90) = 4.72, p < .001. Vigliocco et al.’s close pairs were also significantly
more similar than McRae and Boisvert’s pairs, #50) = —5.49, p < .001. Finally, there were no
significant differences between the control pairs in the three studies, s < 1.
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(e.g., McRae et al., 1997; Plaut, 1995). Both types of models adopt a decom-
positional view of meaning and assume that word meaning can be represented
by bundles of features. A spreading activation model such as that proposed by
Collins and Loftus, for instance, considers featural similarity as one of the
organising principles of semantic memory. According to this model the strength
of connections between concepts depends on the number of features in common.
Concepts that have many features in common are joined by stronger links than
concepts that share fewer features. Thus, this model predicts that the former
produce more priming effects than the latter. The same prediction can be made
from some distributed memory models (e.g., McRae et al., 1997; Plaut, 1995).
These models consider that word meaning is represented by a pattern of acti-
vation over units that represent semantic features or micro features. Within this
view, words that are related in meaning share a set of semantic features that are
encoded as overlapping patterns of activation. Given these assumptions, these
models also predict that words that share more semantic features produce more
priming effects than words that share fewer semantic features.

In sum, our findings are compatible with both models of semantic memory.
However, more experiments need to be performed in order to provide further
evidence about the role of semantic features in the representation of word
meaning.

Original manuscript received July 2004
Revised manuscript received April 2005
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APPENDIX A
Correspondence analysis and computations of semantic distances

Correspondence analysis is a descriptive/exploratory technique designed to analyze simple two-way
and multiway tables containing some measure of correspondence between the rows and columns. In
our case, we analysed the crosstabulation table of frequencies for semantic features and the three
words in every triplet. Table A1 shows the crosstabulation table related to the triplet burro/caballo/
050.

We computed the correspondence analysis to produce a spatial representation for the triplet in two
dimensions. This representation reproduces the similarity (and distances) between the relative

TABLE A1
Crosstabulation table of frequencies for semantic features and words

Semantic features Words

burro (donkey) caballo (horse) oso (bear)
es un animal 22 16 16
(it is an animal)
tiene orcjas 22 17 12
(it has cars)
tiene patas 17 25 7
(it has legs)
tiene pelo 17 22 15
(it has fur)
es un animal de carga 14 6 0
(it is a beast of burden)
tiene cuatro patas 9 9 0
(it has four legs)
es de tiro 9 0 0
(it is a cart-beast)
vive en ¢l campo 7 0 0
(it lives in the country)
tiene orcjas largas 11 0 0
(it has long ears)
tiene hocico 6 0 0
(it has a snout)
¢s marron 6 6 8
(it is brown)
tiene cola 6 19 0
(it has a tail)
tiene ojos 5 0 0
(it has eyes)
es gris 5 0 0
(it is grey)
es grande 0 9 18
(it is big)

English translation is shown in parcnthesis.
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TABLE A2
Coordinates for the two-dimensional solution

Words Column coordinates

First dimension Second dimension
burro (donkey) -0.371 0.455
caballo (horse) —0.884 0.812
0s0 (bear) —1.324 -0.670

English translation is shown in parenthesis.

frequencies for the words, across the semantic features. Table A2 shows the word coordinates for
dimensions.

Unfortunately, the scaling of the coordinates obtained after analysing each crosstabulation table
would not allow word triplets: The coordinates had to be scaled to a two-dimensional space where
the longest possible value for a coordinate was the absolute value 1. To do this, we scaled the two-
dimensional solution shown in Table A2 so that the sum of the table entries across cells was equal to
1. The coordinates for the two-dimensional solution after overall scaling are shown in Table A3, and
the corresponding graphical representation is shown in Figure Al.

Then the Euclidean distance between words burro and caballo was computed as follows:

din = \/ (—0.186 + 0.443)? + (—0.228 — 0.407)* = 0.3129,

and the Euclidean distance between words burro and oso was computed as follows:

dyz = \/ —0.186 + 0.663)* + (—0.228 + 0.336)* = 0.7385

We repeated this analysis for each triplet of words to obtain the corresponding distances d, » and d| 3.

TABLE A3
Coordinates for the two-dimensional solution after overall
scaling
Words Column coordinates
First dimension Second dimension
burro (donkey) —0.186 0.228
caballo (horse) —0.443 0.407
oso (bear) —0.663 -0.336

English translation is shown in parenthesis.
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Figure Al. Plot of coordinates in the scaled space for the word triplet burro (donkey), caballo

(horse), oso (bear).

APPENDIX B

WORD TRIPLETS USED IN EXPERIMENTS 1 AND 2

Target

Very close

Close

Burro (donkey)
Silla (chair)

Cama (bed)

Zumo (juice)
Garbanzos (chickpeas)
Merluza (hake)
Queso (cheese)
Trigo (wheat)
Acelgas (chard)
Hilo (thread)
Calcetines (socks)
Vaso (glass)
Cuchillo (knife)
Cordero (lamb)
Madera (wood)
Guisante (pea)
Yegua (mare)
Tormenta (storm)
Buho (owl)
Servilleta (napkin)

caballo (horse)
butaca (armchair)
sofa (sofa)

batido (milk shake)
lentejas (lentils)
lenguado (sole)
cuajada (curd)
centeno (rye)
espinacas (spinach)
lana (wool)

medias (tights)
taza (cup)

espada (sword)
cabra (goat)
corcho (cork bark)
judia (bean)

mula (mule)
huracan (hurricane)
aguila (caglc)
mantel (tablecloth)

0so (bear)

estanteria (shelves)
mesa (table)

accite (oil)

fideos (noodles)
sapo (toad)

flan (créme caramel)
avellana (hazelnut)
calabaza (pumpkin)
cadena (chain)
banador (swimsuit)
fuente (serving dish)
pistola (gun)

ciervo (deer)
cemento (concrete)
patata (potato)
clefante (elephant)
terremoto (carthquake)
avestruz (ostrich)
manta (blanket)

(continued overleaf)
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Paloma (pigeon)
Barro (mud)
Sabana (sheet)
Ventana (window)
Peca (freckle)

Rana (frog)
Gorrion (sparrow)
Calle (street)
Lagartija (small lizard)
Perejil (parsley)
Cerdo (pig)

Hielo (ice)
Lechuga (lettuce)
Tijeras (scissors)
Muela (tooth)
Pulpo (octopus)
Pendiente (carring)
Lavadora (washing)
Fresa (strawberry)
Melocoton (peach)
Cerilla (match)
Techo (ceiling)
Sombrero (hat)
Panuclo (handkerchicf)
Alfombra (carpet)
Colchoén (mattress)
Naranjo (orange tree)
Pato (duck)
Tiburé6n (shark)
Gusano (worm)
Lluvia (rain)
Azucar (sugar)
Mono (monkey)
Cubo (bucket)
Atln (tuna)
Mariposa (butterfly)
Mgjillon (mussel)
Manzana (apple)
Barco (boat)

Jamon (ham)

Uva (grape)

Perro (dog)
Pimiento (pepper)
Lata (tin)

Muiieca (doll)
Botella (bottle)
Calabacin (zucchini)
Zanahoria (carrot)
Ensalada (salad)
Rodilla (knee)
Galleta (biscuit)
Television (television)

gaviota (scagull)
tierra (soil)

colcha (bedspread)
puerta (door)

verruga (wart)
salamandra (salamander)
golondrina (swallow)
camino (path)

lagarto (lizard)
tomillo (thyme)
jabali (wild boar)
granizo (hailstonc)
col (cabbage)
alicates (pliers)
colmillo (fang)
calamar (squid)
anillo (ring)
lavaplatos (dishwasher)
cereza (cherry)
ciruela (plum)
mechero (lighter)
tejado (roof)

gorra (cap)

bufanda (scarf)
esterilla (small mat)
cojin (cushion)
limonero (lemon tree)
ganso (goose)

orca (killer whale)
anguila (cel)

nieve (Snow)

cancla (cinnamon)
gorila (gorilla)
barreilo (large bowl)
lubina (bass)

polilla (moth)

almeja (clam)
naranja (orange)
canoa (canoe)
salchichon (salami)
pasas (raisins)

hiena (hyena)
berenjena (aubergine)
bote (can)

marioncta (marionette)
jarra (jug)

pepino (cucumber)
rabano (radish)
escalivada (Catalan dish)
codo (elbow)

pastel (cake)

video (video)

delfin (dolphin)
césped (grass)
tapete (runner)
armario (wardrobe)
grano (spot)
serpiente (snake)
ardilla (squirrel)
tunel (tunnel)

ratén (mousc)
vainilla (vanilla)
cebra (zcbra)

nicbla (fog)
champinon (mushroom)
destornillador (screwdriver)
cuerno (horn)
salmon (salmon)
reloj (clock)

horno (oven)

nuez (walnut)

nabo (root vegetable)
vela (candle)

pasillo (corridor)
pantalones (trousers)
guantes (gloves)
parqué (parquet)
cortina (curtain)
rosal (rosebush)
tortuga (turtle)
cangrejo (crab)
abeja (bee)

tornado (tornado)
harina (flour)

vaca (cow)

escoba (brush)

foca (scal)

pavo (turkey)
ballena (whale)
coliflor (cauliflower)
avion (plane)

tortilla (omelette)
remolacha (beetroot)
buey (ox)

nispero (medlar)
bandeja (tray)
puzzle (puzzle)
plato (dish)

limon (lemon)
albaricoque (apricot)
potaje (hotpot)

ojo (eye)

canclones (cannelloni)
radio (radio)
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Ferré, P., Sadnchez-Casas, R. y Guasch, M. (2006). Can a horse be a

?donkey? Semantic and form interference effects in translation recogni-
Etion in early and late proficient and non-proficient Spanish-Catalan bi-
‘linguals. Language Learning, 56, 571-608. |

Objetivos especificos

e Poner a prueba las predicciones del Modelo Jerarquico Revisado en cuanto al mayor
uso de la ruta Iéxica por parte de los bilinglies poco competentes en su segunda lengua, y un
mayor uso de las conexiones directas con el nivel conceptual en el caso de los bilinglies muy
competentes en su segunda lengua.

e Examinar el peso relativo del nivel de competencia en la segunda lengua y de la edad
de adquisicion a la hora de desarrollar conexiones directas entre la L2 y el nivel semanti-
co/conceptual.

e Poner a prueba el Modelo de Rasgos Distribuidos explorando la propuesta de que el
rendimiento de los bilinglies puede verse afectado por el grado de relacién semantica entre
una falsa traduccion y la traduccion correcta.

Predicciones

Segun la evidencia revisada en cuanto a la tarea de reconocimiento de traducciones, espe-
rariamos confirmar las predicciones del MJR. Para ello, los bilinglies mas competentes debe-
rian mostrar mayor interferencia ante las manipulaciones semanticas que ante las formales, y
lo contrario en el caso de los bilinglies menos competentes.
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Respecto a la importancia del nivel de competencia frente a la edad de adquisicion en la
posibilidad de mediacion conceptual desde la L2, existen evidencias con el paradigma de pri-
ming semantico que sefialan que son importantes ambas variables (ej., Kotz, 2001; Kotz y
Elston-Glittler, 2004), mientras que otros estudios sefialan que es mas relevante la edad de
adquisicion (ej., Silverberg y Samuel, 2004). Ademas de que estos resultados son dispares, la
tarea emplada por nosotros fue de reconocimiento de traducciones, por lo que seria aventura-
do hacer una prediccion. Baste decir que el nivel de competencia es una variable tenida en
cuenta por el MJR, mientras que la edad de adquisicidn no esta contemplada en el modelo.

Respecto al tercer objetivo, teniendo en cuenta la evidencia previa de Talamas et al. (1999)
y Sunderman y Kroll (2006), se esperaria confirmar experimentalmente que el grado de rela-
cion semantica entre palabras de distinta lengua modula la cantidad de interferencia producida
en los bilingles, apoyando asi las predicciones del MRD.

Resumen

En el siguiente articulo se puso a prueba la propuesta del Modelo Jerarquico Revisado
(Kroll & Stewart, 1994) acerca del desarrollo de las conexiones entre la L2 y la L1 y entre la
L2 y el nivel semantico/conceptual. Las lenguas del estudio fueron el castellano como primera
lengua y el catal&n como segunda lengua.

Los participantes implicados fueron un primer grupo de bilinglies tempranos competentes,
un segundo grupo de bilingiies tardios competentes y un tercer grupo de bilingties no compe-
tentes (aprendices de catalan). La comparacién entre los dos primeros grupos permitio evaluar
el papel de la edad de adquisicion de la segunda lengua en el acceso al nivel conceptual desde
la L2, mientras que la inclusion del tercer grupo permitio estudiar la influencia del nivel de
competencia.

Los participantes realizaron una tarea de reconocimiento de traducciones de L2 a L1, en la
que tenian que decidir si las dos palabras que se les presentaban eran traducciones o no. La
segunda palabra de cada par podia ser la traduccion correcta de la primera (gj., blat — trigo),
una palabra con una relacién seméantica muy cercana (ej., blat — centeno), una palabra con una
relacion semantica cercana en menor medida que la anterior (gj., blat — avellana), un vecino
de traduccidn (gj., blat — azul; donde ‘blau’, que es la traduccion de ‘azul’, se parece a ‘blat’)
0 una palabra no relacionada en absoluto (ej., blat — ropa). Se incluyeron tres condiciones de
palabras no relacionadas (una para cada condicién relacionada) igualadas en frecuencia y lon-
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gitud a las palabras de las cuales hacian de control. En todas las condiciones la primera pala-
bra aparecia siempre en catalan (L2) y la segunda siempre en castellano (L1).

En los resultados se observd que el grupo de bilinglies tempranos competentes mostraba
efectos de interferencia tanto en la condicion de relacion seméntica muy cercana, como en la
condicion de parecido formal. Aunque las manipulaciones semanticas afectaron mas a sus
respuestas que las de forma, estos resultados sugieren que las conexiones léxicas no desapare-
cerian con el aumento de la competencia en la L2.

Por su parte, el grupo de bilingles tardios competentes mostrd, igual que el grupo anterior,
claros efectos de interferencia con los pares relacionados en la forma. Mientras que en esta
condicion los efectos de interferencia se revelaron tanto en un incremento del tiempo de reac-
cion como en un mayor numero de errores, en la condicién de relacion seméantica muy cerca-
na se observaron efectos de interferencia inicamente como un incremento del nimero de erro-
res, aunque dicho efecto fue mayor que en la condicion de forma. Asi, aunque ambos grupos
de bilinglies competentes no se comportaron de forma exactamente igual, si mostraron una
mayor sensibilidad a las manipulaciones semanticas que a las formales. Este hecho apuntaria
a que el nivel de competencia en la L2 seria mas relevante que la edad de adquisicion a la
hora de favorecer la mediacion conceptual en bilinges.

Por otra parte, los datos obtenidos con el grupo de bilinglies menos competente son consis-
tentes con el MJR, ya que mostraron una clara influencia de la relacion formal en los tiempos
de reaccién y en el porcentaje de errores y una menor interferencia de las manipulaciones
semanticas observable solamente en los datos de los errores.

Finalmente, nuestros resultados confirman experimentalmente que la magnitud de la inter-
ferencia en las condiciones semanticas puede depender del grado de relacion que tengan entre
si las palabras, ya que cuando se produjo dicha interferencia, solamente se observo en la con-
dicién muy cercana pero no en la cercana. Este hecho es plenamente consistente con las pre-
dicciones del MRD en el sentido de que cuanto mas parecidas fueran ambas palabras en su
significado, mas nodos semanticos en comln tendrian activados, y por lo tanto mas dificil
seria tomar una decision.
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Can a Horse Be a Donkey?
Semantic and Form Interference Effects
in Translation Recognition in Early and Late
Proficient and Nonproficient
Spanish-Catalan Bilinguals

Pilar Ferré, Rosa Sdanchez-Casas, and Marc Guasch
Universidad Rovira i Virgili

The present study investigates the developmental as-
pect of the revised hierarchical model (Kroll & Stewart,
1994) concerning the access to the conceptual store from
the second language (L.2). We manipulated the level of
proficiency and age of L2 acquisition. We tested Spanish-
Catalan bilinguals (49 early proficient bilinguals, 28 late
proficient bilinguals, and 28 late nonproficient bilinguals)
in a translation recognition task in which they had to
decide whether the second of two words was the correct
translation of the first. The second word of the pair could
be the true translation, a word related in form, a word
more or less related in meaning, or an unrelated word.
The results showed that both early and late proficient
bilinguals were more sensitive to the semantic than to
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the form manipulation, but only in the case of words with
a very close meaning. On the contrary, the late nonprofi-
cient group exhibited larger effects of the form than of the
semantic manipulation.

One of the questions that have attracted the attention of
researchers in bilingualism has been the representation of the
two languages’ vocabulary in memory. Different studies have been
conducted to determine whether bilingual memory is composed
of two separate stores, one belonging to each language, or a single
store shared between the two languages. Today, the most accepted
conception of bilingual memory is that of a hierarchical system.
From this point of view, bilingual memory is seen as composed of
two levels of representation: one storing the word form (lexical
level) and the other one storing the word meaning (conceptual
level).

Concerning this hierarchical model, a further question of in-
terest has been to elucidate whether the language units in each
of the above-mentioned levels are integrated across languages
or whether they are represented separately at the two levels of
representation. An answer to this question has been the revised
hierarchical model (RHM; Kroll, 1993; Kroll & Sholl, 1992; Kroll
& Stewart, 1994; Sholl, Sankaranarayanan, & Kroll, 1995), which
has been very influential in research in bilingualism for the past
10 years. The model includes both direct connections between lexi-
cal representations in the two languages and direct links between
lexical representations in each language and the conceptual store.
Thus, the conceptual store is shared between the first language
(L1) and the second language (L2) (see Figure 1). An important
contribution of the RHM is that it is, up to now, the model that
most explicitly has tried to account for differences in L2 perfor-
mance related to bilinguals’ proficiency. The RHM assumes that
in L2 beginners, the direct links between L2 lexical representa-
tions and the conceptual store are very weak. Thus, they would
rely almost exclusively on lexical connections between the L2
and the L1. It would mean that bilinguals’ performance in this
stage would be more affected by form-related variables than by



UNIVERSITAT ROVIRA I VIRGILI

LA ORGANIZACION DE LA MEMORIA BILINGUE: CONEXIONES LEXICAS Y CONCEPTUALES EN LA ADQUISICION DE LA SEGUNDA LENGUA
Marc Guasch Moix

DL: T-1800-2011

Articulo 2 81

Ferré, Sanchez-Casas, and Guasch 573

Lexical
Connections

L1 L2

———— =
A
Conceptual /
Connections |4
CONCEPTS

Figure 1. The revised hierarchical model (adapted from Kroll & Stewart,
1994).

semantic variables. For example, when L2 beginners have to per-
form a translation recognition task in which participants have
to decide whether an L1 word (e.g., garlic) is the correct trans-
lation of an L2 word (e.g., ajo) and when L2 words similar in
form (e.g., gjo-eye) or in meaning (e.g., cebolla-onion) to the cor-
rect translation are presented, beginners’ performance would be
more affected by the form similarity between the words (ajo-0jo)
than by their similarity in meaning (ajo-cebolla). With increasing
exposure to the L2 and as learners become more proficient, direct
connections between the L2 and the conceptual store would de-
velop and be strengthened. As a consequence, the performance of
proficient bilinguals would be clearly affected by semantic vari-
ables. Furthermore, because the lexical connections between L1
and L2 words would not disappear with increasing proficiency,
performance of proficient bilinguals should also be affected by
form manipulations.
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Some studies have confirmed the prediction of the RHM con-
cerning the differential pattern expected to be found in nonpro-
ficient and proficient bilinguals. For example, priming between
languages has been obtained in a large number of cross-language
semantic priming studies conducted with proficient bilinguals,
thus suggesting that they are able to conceptually mediate an L2
(e.g., Chen & Ng, 1989; De Groot & Nas, 1991; Kroll & Borning,
1987). Similar results have been obtained by De Groot and Hoeks
(1995), who studied the effects of words’ concreteness on a transla-
tion production task in a group of Dutch trilinguals who were pro-
ficient in English but not proficient in French. The authors found
that only when translating to English, but not to French, par-
ticipants translated concrete words more quickly than abstract
words. Given that the concreteness effect has been considered
an index of conceptual mediation (De Groot, 1992), these find-
ings constitute additional evidence that only the performance of
bilinguals with a certain degree of L2 proficiency is affected by
semantic variables.

The most direct test of the developmental pattern concern-
ing conceptual mediation as proficiency in L2 increases has been
the study of Talamas, Kroll, & Dufour (1999). These authors
tested two groups of English-dominant participants with a dif-
ferent level of proficiency in Spanish in a translation recogni-
tion task performed in both L1-L2 (English-Spanish) and L2-L1
(Spanish-English) directions. In the translation recognition task
(De Groot, 1992), participants see a word in one language followed
by a word in the other language. They have to decide whether the
second word is the correct translation of the first one. The task
usually includes a set of trials that consist of correct translations
(e.g.,ajo-garlic) as well as several trials that do not. In the study of
Talamas et al. (1999), when participants were tested in the L2-L1
(Spanish-English) direction, two types of distractor were included
in those trials involving false translations. There was a form-
related condition, in which the second word was an English word
whose translation in Spanish was similar in form to the Span-
ish word to be translated (e.g., ajo-eye [ojo]) and a semantically
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related condition, in which the second word was related in mean-
ing to the correct translation (e.g., ajo-onion). Talamas et al.
(1999) found that the performance of the less proficient bilinguals
was especially affected by form similarity (i.e., in false translation
pairs, they were slower to reject the second word as a translation
of the first one when its Spanish translation was similar in form to
the Spanish word to be translated; e.g., ajo-eye). Conversely, per-
formance of more proficient participants was especially affected
by semantic similarity (i.e., in false translation pairs, they were
slower to reject the second word as a translation of the first one
when it had a meaning related to that of the true translation;
e.g., gjo-onion). According to the RHM, this pattern of results
clearly suggests that the less proficient bilinguals were particu-
larly relying on lexical connections, whereas the performance of
the more proficient bilinguals seemed to be more dependent on
the links between L2 and concepts.

However, there were some data in Talamas et al.’s (1999)
work that suggest that even the performance of the less proficient
bilinguals was affected to some extent by the semantic manipula-
tion, because they were less accurate in responding “no” to false
translation pairs if they were semantically related. To examine
the effects of semantic interference in more detail, the authors
conducted a post hoc analysis in which the semantically related
pairs included in their experimental materials were rated for the
degree to which they were semantically similar. Then the authors
reanalyzed participants’ performance considering that new vari-
able (i.e., the degree of semantic similarity between the members
of semantically related pairs). Talamas et al. found that the pro-
ficient group’s performance was affected by both more and less
similar pairs, whereas in less proficient bilinguals, a semantic
interference effect was only obtained with the more similar ones.
The authors concluded that the degree of similarity between pairs
of semantically related words can modulate semantic interference
effects in bilinguals.

There are other studies that have obtained evidence of con-
ceptual mediation in nonproficient bilinguals. In some of them,
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the authors have tried to simulate L2 learning in the laboratory
by teaching participants a small set of L2 words in a few sessions
(Altarriba & Mathis, 1997; Chen, 1990; De Groot & Keijzer, 2000;
Ferré, Sanchez-Casas, & Garcia, 2001). In these studies, after the
training phase, participants usually perform some conceptually
mediated tasks. Both Altarriba and Mathis and Ferré et al. used
a bilingual Stroop task, in which words in the L2 were limited to
the translations that participants had just learned. The authors
obtained a clear between-languages interference. The same effect
was observed in the Altarriba and Mathis work in a translation
recognition task. These findings suggest that even individuals
with such a limited L2 exposure exhibit conceptual mediation.
However, it could be argued that the type of participants included
in these studies is different from real bilinguals and that the sit-
uation in which they learned L2 words was very artificial.

There are other studies that do not suffer from this problem
that have not confirmed the predictions of the RHM. For example,
the performance of nonproficient bilinguals has been shown to be
affected by conceptual manipulations in a semantic categoriza-
tion task (Dufour & Kroll, 1995) and in a primed lexical decision
task (Frenck-Mestre & Prince, 1997). Furthermore, De Groot and
Poot (1997) found that beginner bilinguals were faster in trans-
lating from L1 to L2 than from L2 to L1. This result is clearly
inconsistent with a model that assumes that in bilinguals with
a low proficiency level, the lexical connections (stronger in the
L2-L1 direction) would be much more developed than the concep-
tual ones. In the same study, the authors reported that word im-
ageability affected performance in a translation production task,
even in the case of participants with a low fluency level. Given
that imageability concerns an aspect of the word’s meaning, these
findings suggest that even the performance of bilinguals with a
low degree of proficiency is influenced by semantic variables.

In most of the above studies that have tested bilinguals
with different proficiency levels (e.g., Chen, 1990; De Groot &
Hoeks, 1995; De Groot & Keijzer, 2000; De Groot & Poot, 1997;
Ferré et al., 2001; Frenck-Mestre & Prince, 1997), participants
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are late bilinguals (i.e., they have not acquired L2 early in life)
who have not acquired their L2 in immersion settings. Instead,
they have learned L2 in a formal instruction context (i.e., by at-
tending courses). In other studies (e.g., Altarriba & Mathis, 1997;
Talamas et al., 1999) it is hard to determine, from the description
of the participants provided by the authors, whether they have
learned L2 early or late in their lives and whether they have ac-
quired their L2 in an immersion setting or by attending courses.

However, both the age of L2 acquisition and the L2 learn-
ing context might be relevant variables that could modulate the
effects of semantic variables on bilinguals. Concerning the L2
learning context, Kroll, Michael, and Sankaranarayanan (1998)
have suggested that when L2 vocabulary is acquired in a formal
instruction setting, the common strategy would be to attach new
L2 word forms to concepts through L1 words. In contrast, when
L2 is acquired in an immersion environment, it is less likely that
people use L1 words to learn new L2 vocabulary. In this case, it
is more likely that direct links between L.2 words and the concep-
tual store are established. According to that, it would be possible
to obtain different semantic effects on the performance of non-
proficient bilinguals depending on the context in which they are
learning their L2. Up to now, this proposal has not been tested be-
cause the context of acquisition has not been a variable commonly
manipulated in studies of bilingualism. As previously mentioned,
most of this work has focused on bilinguals who have acquired L2
in formal instruction settings.

Concerning age of L2 acquisition, recent studies suggest that
the semantic processing of L2 words can be affected by this vari-
able. In particular, Silverberg and Samuel (2004) have shown
that the age of L2 acquisition modulates the effects observed in
a between-languages semantic priming paradigm. These authors
tested Spanish-English bilinguals and found that only partici-
pants who had acquired L2 before the age of 7 (early bilinguals)
exhibited a semantic priming effect in a lexical decision task in
which the primes were L2 words semantically related to the L1
targets. Conversely, the authors failed to find a semantic priming
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effect in participants who, although being as proficient as the
previous ones, learned their L2 after the age of 7 (late proficient
bilinguals). In these bilinguals, priming was observed only when
primes were L2 words with a form similar to that of L1 targets. On
the contrary, there was not any effect of either semantic or formal
relationships between primes and targets on late bilinguals with
a low proficiency level. There are other studies that have shown
that both age of acquisition and proficiency have to be taken into
account when explaining L2 word processing. In particular, Kotz
(2001) and Kotz and Elston-Giittler (2004) tested three groups of
bilinguals in a primed lexical decision task in which both primes
and targets were in L2. Participants were early Spanish-English
bilinguals who had started to acquire their L2 before the age of
4 (Kotz) and late German-English bilinguals (i.e., they acquired
L2 after that age) who were divided into more and less proficient
(Kotz & Elston-Giittler). The authors registered the participants’
reaction times and recorded event-related brain potentials. Con-
cerning reaction times, priming was only obtained in proficient
bilinguals, regardless of their age of L2 acquisition. However, if
we focus on the event-related brain potentials data, priming was
observed in early bilinguals but not in late bilinguals, regardless
of their level of proficiency. These results suggest that both profi-
ciency and age of acquisition are relevant variables. According to
Kotz, Kotz and Elston-Giittler, and Silverberg and Samuel, their
findings imply that the RHM should include not only proficiency
but also age of acquisition as factors determining the processing
of L2 words.

Given all of the above considerations, the aim of the present
study was to further investigate the developmental proposal of
Kroll and Stewart’s (1994) model concerning access to the con-
ceptual store from L2 by examining not only proficiency, as
Talamas et al. (1999) did, but also age of acquisition. Further-
more, we were interested in testing bilinguals who had acquired
L2 in immersion settings instead of the most commonly used par-
ticipants in this field of research—bilinguals who have learned
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L2 in formal instruction contexts. We selected three groups of
Spanish (L1)-Catalan (L2) bilinguals—early bilinguals and late
proficient and nonproficient bilinguals—and examined their per-
formance in a translation recognition task performed in the L2-L1
direction. We did not test the L1-L2 direction because it required
the knowledge of a large number of L2 words and our nonpro-
ficient bilinguals have a rather limited L2 vocabulary. On the
other hand, the translation recognition task was chosen because,
as Talamas et al., we were interested in testing the effects of
semantic and formal manipulations in bilinguals’ performance.
Therefore, we included in our materials both form-related and se-
mantically related pairs. A semantic or a form interference effect
would be obtained if participants were slower to reject (and com-
mitted more errors in) semantic-related or form-related distrac-
tors, respectively, than unrelated controls. In addition, we were
interested in further exploring Talamas et al.’s proposal concern-
ing the possibility that the degree of semantic similarity between
distractors and correct translations affects participants’ perfor-
mance. In order to achieve this aim, we included two kinds of
semantically related pairs. Half of them were closely related to
the correct translation (referred hereafter as “very close pairs”)
and the remaining half were less closely related to it (referred
hereafter as “close pairs”).

Following the RHM predictions and concerning L2 profi-
ciency, we would expect nonproficient bilinguals to be more sensi-
tive to form than to meaning manipulations, because direct links
between L2 lexical representations and the conceptual store are
very weak at this stage. In the case of proficient bilinguals, we
hypothesize that they would be sensitive to the semantic manip-
ulation because their two lexicons maintain strong connections
with the conceptual store. Thus, we expect them to show clear se-
mantic interference. In addition, because the RHM proposes that
lexical connections between L1 and L2 remain active even when
the links between L2 and the conceptual store are fully developed,
we expect proficient bilinguals to be also affected by the form
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manipulation. In addition, as the Kroll and Stewart (1994) model
predicts, as L2 proficiency increases, bilinguals should rely more
on conceptual than on lexical connections, so proficient bilinguals
are expected to be more sensitive to the semantic than to the form
manipulation. Regarding the effects of the degree of semantic sim-
ilarity on participants’ performance, it is not clear which predic-
tion will follow from the RHM. If we take into account the results
of the post hoc analysis conducted by Talamas et al. (1999), we
would expect proficient bilinguals to show semantic interference

with both very close and close pairs and nonproficient bilinguals
to be only affected by the strongest semantic relation.
Concerning age of acquisition, predictions from the RHM are
also not clear either because this model was originally proposed
to account for the performance of late L2 learners and did not
consider the age of acquisition as a relevant factor. If we focus on
Silverberg and Samuel’s (2004) results, the prediction should be
that only early bilinguals’ performance will show conceptual me-
diation. However, if we consider the reaction times data obtained
by Kotz (2001) and Kotz and Elston-Giittler (2004) we might ex-
pect the performance of late proficient bilinguals to be more sim-
ilar to that of the early group than to the late nonproficient par-
ticipants. Nevertheless, it has to be taken into account that in
the above studies, a semantic priming paradigm was employed,
whereas the present work uses a translation recognition task.

Method

Participants

Before describing the participants, it is important to give
some details about the kind of bilingualism that exists in Cat-
alonia and the type of context in which people learn Catalan. In
Catalonia, both Catalan and Spanish are official languages. At
the end of the primary school, children are able to speak, under-
stand, read, and write in both languages. In high school, as well
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as at the university, classes can be in either of the two languages.
Furthermore, both Catalan and Spanish are strongly present in
daily life: in the streets, in the shops, in television and radio pro-
grams, in newspapers, and so forth.

Taking into account the above description, we can consider
that our early bilinguals have acquired Catalan (L2) in an immer-
sion context. On the other hand, the wide exposure to Catalan in
daily life makes it possible that the context of L2 acquisition of our
late bilinguals has elements of both a formal setting (as most of
them have taken Catalan courses) and of an immersion context.

Early bilingual group. Forty-nine third-year psychology stu-
dents from the Rovira i Virgili University (Tarragona, Catalo-
nia) participated in this experiment. All of them were Spanish-
Catalan proficient bilingual speakers. Information about their
language history was collected through a detailed questionnaire
that was administered in Spanish. All of them were natives of
Catalonia, where they acquired both languages during childhood
(age of acquisition of Spanish, X = 0.6, SD = 1.9; age of acquisi-
tion of Catalan, X = 1.1, SD = 2.3). Because the mean age of this
group of bilinguals was 20.3 years, SD = 4.3, we can consider that
they have approximately 19 years of experience with Catalan.

Participants were asked to rate the frequency of language
use (listening, speaking, reading, and writing) for each of their two
languages (Spanish and Catalan) on a 5-point scale (1 = almost
always in Catalan; 2 = mostly in Catalan; 3 = the same in Cata-
lan and Spanish; 4 = mostly in Spanish; 5 = almost always in
Spanish). Although they reported to read in both languages, they
read to a greater extent in Spanish, X = 3.4, SD = 0.9, because the
university courses required them to read mainly in this language.
In contrast, they generally used the two languages equally for lis-
tening, X = 3.0, SD = 0.8, and talking, X = 3.0, SD = 1.5, and
slightly more Catalan than Spanish for writing, X = 2.8, SD =
1.2. Nevertheless, their self-ratings in these abilities showed a
quite balanced use of both languages. Finally, participants rated
their competence on a 5-point scale (where 1 is considered a very
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poor level of competence and 5 is a very good level). Although they
considered themselves very competent on both languages (their
mean score was 4.8 for Spanish and 4.6 for Catalan), their self-
ratings were higher for Spanish than for Catalan, #(48) = —2.5,
p < .05,

As the language history questionnaire shows, this group of
bilinguals was very balanced. They were very competent in Span-
ish and Catalan and used both of them quite regularly. However,
we considered that their L1 was Spanish because they acquired
it a bit earlier than Catalan and their self-ratings in competence
were significantly higher in Spanish than in Catalan. In addition,
these bilinguals employed Spanish more often than Catalan for
reading and the experiment in which they were going to partici-
pate involved this ability.

Late proficient bilingual group. Twenty-eight participants
were tested in this experiment. Some of them belonged to the uni-
versity community and others were from the Servei Lingiiistic de
la Universitat Rovira i Virgili de Tarragona and the Escola Oficial
d’Idiomes de Tarragona (two official centers in which people can
learn Catalan). All of them had Spanish as their native language.
Their mean age was 41.1, SD = 9.1. Their mean age of acqui-
sition of Catalan (L2) was 19.1 years, SD = 12.5, so they have
had Catalan for approximately 22 years. Although they acquired
L2 late in their lives, they were very competent in both Catalan
and Spanish. For a more detailed characterization of their lan-
guage history, they completed the same questionnaire as early
bilinguals.

They were asked to rate the frequency of language use
for each of their two languages. Their mean ratings were: 2.9,
SD = 0.9 for listening; 3.5, SD = 1.1 for speaking; 3.6, SD = 1.1
for reading; and 3.6, SD = 1.2 for writing (where 1 corresponds to
“almost always in Catalan” and 5 corresponds to “almost always
in Spanish”).

Participants were also asked to assess their language compe-
tence on a 5-point scale (where 1 is considered a very poor level of
competence and 5 is a very good level). Although they considered
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themselves very competent on both languages (their mean score
was 4.9 for Spanish and 4.2 for Catalan), their self-ratings were
higher for Spanish than for Catalan, #(27) = —8.3, p < .001.

Late nonproficient bilingual group. Twenty-eight partici-
pants from the Escola Oficial d’Idiomes de Tarragona and the Cen-
tre de Normalitzacié Lingiiistica de Tarragona (an official center
specialized in teaching Catalan) were tested in this experiment.
All of them were selected on the basis of the following criteria:
Their native language (L1) had to be Spanish, they should not
have more than 2 years of residence in Catalonia, and they should
not have been taking Catalan courses for more than 1 year. The
selected participants also completed the same questionnaire as
the other bilingual groups.

The participants began to acquire Catalan (L2) when they
were, on average, 33.7 years old, SD = 7.4, and all of them had
been school-trained in the L2 from 3 to 6 months, 3 hr per week.
Their language experience was strongly marked by the Spanish
language: They received their primary, secondary, or/and college
education in Spanish, which also was the language they used
within the family and other contexts of social interaction (with
friends, colleagues, partner, etc.).

When they were asked to rate the frequency of language use
for each of their two languages, their mean ratings were: 3.1, SD =
0.9 for listening; 4.1, SD = 1.0 for speaking; 3.6, SD = 0.9 for
reading; and 4.4, SD = 0.8 for writing (where 1 corresponds to
“almost always in Catalan” and 5 corresponds to “almost always
in Spanish”). Therefore, they used more Spanish than Catalan
in these linguistic abilities, except in the case of listening, where
the pattern of language use was similar for both languages. This
result is not surprising if we consider that participants are very
often exposed to Catalan outside of school in informal situations
(watching television, listening to the radio, shopping, etc.).

Participants were also asked to assess their language com-
petence (understanding, speaking, reading, and writing) for both
languages. They rated themselves as more competent in Spanish
than in Catalan. In the case of Spanish, they rated all abilities
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as 5 on a 5-point scale (where 1 is considered a very poor level
of competence and 5 is a very good level). In the case of Catalan,
participants’ mean ratings were 4.1, SD = 0.6 for understanding;
2.7, SD = 0.6 for speaking; 3.7, SD = 0.5 for reading; and 2.6,
SD = 0.7 for writing.

Materials

A total of 70 word sets were selected as the critical materi-
als of the experiment. Each of the 70 sets included seven word
pairs. In all pairs, the first member, which we will refer to as the
target word, was always in Catalan (participants’ L2) and the
second member was a Spanish (participants’ L.1) word. This L1
word could be a correct translation or one of six false translations.
Therefore, each L2 target word could appear under one of seven
different conditions that were the following:

1. A translation condition in which the second word of the
pair was the correct translation of the first one (e.g., ruc-
burro, donkey). All the translations were noncognates be-
tween Catalan and Spanish.

2. A first semantically related condition (very close pairs)
in which the second word of the pair was closely related in
meaning to the correct translation (e.g., ruc-caballo, horse;
see Appendix A for the complete list of stimuli).

3. An unrelated control condition for semantic pairs from
condition 2 (very close pairs) in which the second word was
completely unrelated to the correct translation (e.g., ruc-
domingo, Sunday).

4. A second semantically related condition (close pairs) in
which the second word of the pair was less similar in
meaning to the correct translation than it was in the very
close condition (e.g., ruc-oso, bear; see Appendix A for the
complete list of stimuli).
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5. Anunrelated control condition for the semantic pairs from
condition 4 (close pairs) in which the second word was com-
pletely unrelated to the correct translation (e.g., ruc-sed,
thirst)

6. A form-related condition in which the second word of the
pair was a word in the L1 whose translation in the L2 was
orthographically similar to the L2 word to be translated
(e.g., ruc-riego, watering, whose translation in Catalan, rec,
is similar to the Catalan word ruc; see Appendix B for the
complete list of stimuli).

The word pairs belonging to this condition were con-
structed in the same way as Talamas et al. (1999) did when
they tested the L2-L1 direction. They designed their mate-
rials to reflect the natural errors observed in the classroom:
As Talamas et al. pointed out, L2 nonproficient students of-
ten confound L2 words that have similar spellings. Thus, the
study of the interference produced by L.1 words whose trans-
lation in L2 is orthographically similar to the L2 word to be
translated is the only way to test the interference between
similar L2 words in a translation recognition task.

7. An unrelated control condition for the form-related pairs
from condition 6 in which the second word was completely
unrelated to the correct translation (e.g., ruc- tinte, dye).

The conditions that included words that were not correct
translations were the focus of interest of the experiment.

The set of semantically related word pairs belonged to differ-
ent semantic categories (i.e., animals, meals, vegetables, etc.) and
the words of each pair were coordinates of the same category. As-
sociative relations between the members of any given pair were
avoided. The degree of semantic similarity between word pairs
(i.e., very close and close words) was initially established by the
authors, based on their own intuitions. The final selection was
based on data from a similarity rating task and a feature gener-
ation task. These tasks were part of a wider study conducted in
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our laboratory (Sanchez-Casas, Ferré, Garcia-Albea, & Guasch,
2006).

In the similarity rating task, we asked a group of 34 first-
year psychology students to rate the similarity in meaning of the
previously selected word pairs on a scale of 1 (not at all similar)
to 9 (exactly the same meaning). Participants rated very close
word pairs (e.g., ruc-caballo, donkey-horse) as more similar, X =
6.32, SD = 0.85, than those that were less semantically related
(i.e., close words: ruc-oso, donkey-bear), X = 4.06, SD = 0.85. The
difference between the ratings of these two types of word pairs
was significant, £(69) = 14.59, p < .01.

To ensure that very close and close words differed in their
degree of similarity in meaning to the target word, a feature gen-
eration task was performed. Ninety-three additional first-year
psychology students were asked to list features of the things to
which the words included in the list referred. Once their responses
were analyzed, we obtained a list of features for each word. To-
gether with each feature, we recorded the number of participants
who listed it. With these data, we carried out a correspondence
analysis and we obtained a spatial representation of the target
word, as well as of the very close and close words, and then com-
puted the Euclidian distances between these three types of word.
The results showed that words belonging to the close condition
were significantly more distant from the target word, X = 1.03,
SD = 0.15, than those in the very close condition, X = 0.73,
SD = 0.21; #(69) = —9.56, p < .001.

Finally, to further test our semantically related pairs, we
performed a cross-language semantic priming experiment using
the above selected materials and a semantic categorization task.
In each priming trial, the prime (a word in Catalan) was dis-
played for 250 ms and, immediately after, the target (a word in
Spanish) was presented for 1,000 ms. Participants had to decide
whether the target was a concrete or an abstract word. In the
experiment, we included three experimental conditions: (a) a very
close condition in which the meanings of primes and targets
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were very similar; (b) a close condition in which the semantic
similarity between primes and targets was lower; and (c) an
unrelated condition in which primes and targets were not se-
mantically related. The results showed that the participants’ re-
sponse was faster in the very close and close conditions than in
the unrelated controls. Therefore, both very close and close re-
lated pairs produced a between-languages facilitation effect. Al-
though the magnitude of this effect was greater for very close
words (28 ms) than for close words (23 ms), this difference failed
to reach statistical significance (for a more detailed descrip-
tion of the experiment, see Guasch, Ferré, & Sanchez-Casas,
2005).

In sum, the findings of the similarity rating task and the
feature generation task constitute clear evidence that our two
semantic conditions differed in their degree of meaning similarity.
In addition, the results of the priming experiment show that both
relations are able to produce a cross-languages facilitation effect.
Therefore, it seems that the very close and close selected pairs can
be used to study the effects of semantic similarity on bilinguals’
word processing.

Following with the experimental design described earlier,
related conditions (very close, close, and form related) were com-
pared with unrelated controls. Because it was not possible to
match the lexical properties of the words across the three ex-
perimental conditions, we did not use an only-control condition,
rather we included three sets of control words—one for every one
of the experimental conditions. These controls did not have any
semantic or form relation with words from their corresponding
experimental conditions and were matched as closely as possible
in frequency and length to them (see Table 1). Therefore, there
was not any significant difference between very close words and
their controls either in frequency, £(138) = 0.03, p > .05, or length,
t(138) = 0.05, p > .05. Similarly, close words and their controls
were well matched in both frequency, #(138) = —0.04, p > .05, and
length, £(138) = —0.04, p > .05. Concerning form-related words,
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Table 1

Means and standard deviations (in parentheses) of the lexical proper-
ties of the words included in the experimental and control conditions

Condition Frequency Length
Very close words 16.2 (48.7) 6.5(1.6)
Control for very close words 15.8 (47.3) 6.4 (1.7)
Close words 13.2 (24.6) 6.3(1.9)
Control for close words 13.3 (24.5) 6.3 (1.9)
Form-related words 59.2 (183.3) 6.3 (1.9)
Control for form-related words 63.5(187.8) 6.3 (2.0)

they were not different from their controls in either frequency,
t(138) = —0.1, p > .05, or length, #(138) = —0.04, p > .05.

In addition to the 70 translation sets, 50 correct transla-
tion pairs were added as filler items. Thus, in total, there were
60 correct translation pairs and 60 false or incorrect translation
pairs. Words from these correct translation pairs were selected
from the same semantic categories as the false translation pairs.
Finally, 12 practice trials were included at the beginning of the
experiment.

Seven different lists of 120 items each (60 false translation
pairs and 60 filler translation pairs) were constructed and ad-
ministered to seven groups of participants. Blocks of 10 items per
experimental condition were counterbalanced across the seven
lists, such that each item was presented only once to each partic-
ipant under a single experimental condition, but all participants
went through the same experimental conditions with different
items across the seven groups.

Procedure and Apparatus

The task used in this experiment was a translation recogni-
tion task. In each trial, participants were presented with a word in
Catalan (L2) followed by a word in Spanish (L1) and were asked
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to decide whether the second word was a correct translation of
the first. The participants indicated their decisions by pressing
one of two response buttons, using their preferred hand for the
“yes” responses. Participants were tested individually in one of
the seven versions of the experiment. As the participant pressed
a foot-switch connected to the computer, a fixation point appeared
on the screen for 500 ms. This was immediately followed by a
Catalan word presented for 500 ms. Then the Catalan word dis-
appeared and a Spanish word appeared for 500 ms. Both words
were presented in uppercase. Reaction times were recorded to the
nearest millisecond from the onset of the second word. The order
of presentation of the items was randomized for each participant.
The display of the stimuli and recording of reaction times and er-
ror percentages were controlled by the DMastr package developed
by Forster and Forster (1990).

Results

The data corresponding to incorrect responses were dis-
carded from the analysis. Reaction times that were more than
two standard deviations above or below the mean for a given par-
ticipant in all conditions were trimmed to the appropriate cutoff
values to moderate the influence of outliers. Any participant who
made an error rate above 15% was replaced. The mean reaction
times (RTs) and percentage of errors (%E) across the seven ex-
perimental conditions are shown in Table 2.

Translation Data

We performed an analysis of variance (ANOVA) on the re-
action times and on the percentage of errors. This analysis re-
vealed that there was a significant effect of the factor “group of
participants” on RT, MinF'(2, 187) = 29.3, p < .01, and on %E,
MinF'(2, 230) = 4.5, p < .05.
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Table 2

Mean reaction times (in ms) and error rate (in %) across the seven
experimental conditions

Late nonproficient Late proficient Early
bilinguals bilinguals bilinguals

Condition Mean Errorrate Mean Errorrate Mean Error rate

Translation 930 15 710 5 563 6
Very close 1,071 16 855 27 674 20
Control 1,061 9 812 4 627 3
Difference 10 7 43 23 47 17
Close 1,078 11 803 4 640 5
Control 1,055 9 788 3 633 3
Difference 23 2 15 1 7 2
Form 1,101 15 825 6 668 9
Control 1,037 9 784 2 631 4
Difference 64 6 41 4 37 5

Concerning RTs, planned comparisons revealed that there
were differences between early and late proficient bilinguals’ per-
formances both by participants, 1 (75) =4.1,p < .01, and by items,
to (69) = —7.8, p <.01. The difference between late proficient and
late nonproficient bilinguals also reached statistical significance,
t1(54) = 4.1, p < .01; t2(69) = 6.7, p < .01. The same pattern
of differences was obtained between the early and the late non-
proficient groups, £1(75) = 8.7, p < .01; £2(69) = —13.3, p <.01.
Therefore, late nonproficient bilinguals were the slowest partici-
pants in responding to correct translations, early bilinguals were
the quickest ones, and late proficient bilinguals were in between
the other two groups.

The data on %E revealed a different pattern of results:
There were significant differences between late nonproficient and
early bilinguals, £1(75) = 3.5, p < .01; #3(69) = —3.9, p < .01 as
well as between late nonproficient and late proficient bilinguals,
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t1(54) = 3.0, p < .01;¢2(69) = 3.5, p < .01. In contrast, there were
no differences between early and late proficient participants in
the %E committed (both ¢ < 1). This last result can be taken as
additional evidence of the similar L2 proficiency in early and late
proficient bilinguals.

Nontranslation Data

Two ANOVAS were performed: one for the participants’
means (collapsing over items) and one for the items’ means (col-
lapsing over participants). In these analyses, two factors were
included. The first one was “group of participants” with three lev-
els (early, late proficient, and late nonproficient bilinguals), which
was a nonrepeated variable in the participants analysis and a re-
peated variable in the items analysis. The second factor was “type
of relation” with three levels (very close, close, and form-related
pairs). This last variable, which was obtained by subtracting data
belonging to control conditions from data of very close, close, and
form-related conditions, was a repeated-measure variable in both
the participants and the items analyses.

The ANOVAS performed on the RT revealed that the effect
of the type of relation was significant by participants, F'1(2, 102) =
3.5, p < .05, but not by items, Fo(2, 132) = 1.2, p > .05. Further-
more, the “group of participants” variable did not reach statistical
significance either by participants, F1(2, 102) = 0.02, p > .05, or
by items, F'o(2, 132) = 0.2, p > .05. Finally, we failed to obtain any
significant interaction between the two variables, F'1(4, 204) =
1.5, p > .05; Fy(4, 264) = 0.6, p > .05.

Concerning the %E, there was a significant interaction be-
tween the type of relation and the group of participants, F;(4,
204) = 4.7, p < .01, Fo(4, 276) = 4.5, p < .01. In addition, there
was an effect of the type of relation that was significant by par-
ticipants, F'1(2, 102) = 29.5, p < .001, and by items, F2(2, 138) =
22.3, p < .001. However, the effect of the group of participants
failed to reach statistical significance in both analyses, F1(2,
102) = 2.4, p > .05; F2(2, 138) = 2.5, p > .05.
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The results from the planned comparisons among the three
related conditions (very close, close, and form-related pairs) and
their corresponding controls are reported separately for each
bilingual group in the following subsection.

Early Bilingual Group

Planned comparisons of the RT data were carried out within
each of the two word relations. We obtained a significant inter-
ference effect (47 ms) for very close words, £1(48) = 4.1, p < .01;
t2(69) = 2.6, p < .01. Similarly, form-related words produced an
interference effect of 37 ms that was significant both by partici-
pants, £1(48) = 4.0, p < .01, and by items, £2(69) = 2.5, p < .01. In
contrast, the interference effect for the close words (7 ms) failed
to reach statistical significance £1(48) = 0.8, p > .05; ¢5(69) = 0.4,
p > .05. Finally, the semantic interference effect for very close
words was not greater than the form interference effect, £1(48) =
0.7, p > .05; t2(69) = —0.6, p > .05.

The general pattern of results in the planned comparisons
performed on the error data was similar to that observed in the
reaction time data. Participants made significantly more errors
in the very close condition (20%) than in the control condition
(83%),t1(48) =7.7, p < .01;t2(69) = 5.7, p < .01. The percentage of
errors was also greater in the form-related condition (9%) than in
the control condition (4%) and the difference reached significance
both in the participants analysis, #1(48) = 2,8, p < .01, and in the
items analysis, #2(69) = 2.8, p < .01. In addition, there was no
significant difference between the %E made in the close condi-
tion (5%) in comparison to its control (3%), #1(48) = 1.7, p > .05;
t2(69) = 1.6, p > .05. However, in contrast to the RT data, the
magnitude of errors in the very close condition (17) was higher
than in the form-related condition (5). Such a difference was
statistically significant, #1(48) = 4.6, p < .01; #2(69) = —3.6,
p < .05. This last result indicates a greater interference when
words were close in meaning than when they had a similar
form.
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Late Proficient Bilingual Group

Concerning RTs, late proficient bilinguals showed an inter-
ference effect for very close words (43 ms) that was nearly sig-
nificant when analyzed by participants, £1(27) = 2.0, p = .05, but
failed to reach statistical significance when analyzed by items,
t2(66) = 1.3, p > .05. In contrast, there was a significant inter-
ference effect (41 ms) for the words included in the form-related
condition, #1(27) = 3.1, p < .01; £2(69) = 2.4, p <.05. In addi-
tion, as in the case of the early participants, we failed to obtain
any significant effect in the close condition, #;(27) = 1.4, p > .05;
t2(69) = 1.0, p >.05.

The pattern of results obtained with the %E was similar to
that of RTs, although it was not exactly the same. The main differ-
ence concerns the interference effect obtained in very close words.
In contrast to RTs, this effect was clearly significant when we
considered the percentage of errors, £1(27) = 6.8, p <.01; £2(69) =
5.5, p < .01, and its magnitude (23) was not different from that
obtained in the early participants (17), £1(75) = —1.4, p > .05;
t2(69) = —1.1, p > .05. In addition, as in the RT data, we ob-
tained an interference effect in the form-related condition (its
magnitude was 4) that was significant both in the participants
analysis, £1(27) = 2.3, p < .05, and in the items analysis, £2(69) =
2.1, p < .05. Furthermore, similarly to the results obtained in the
early bilingual group, the form interference effect was of a lower
magnitude than the interference obtained with very close pairs,
t1(27) = —4.9, p < .01; £2(69) = —4.0, p < .01. Finally, as in the
case of RT's, there was no significant effect in the close condition,
t1(27) = 0.6, p > .05;¢2(69) = 0.8, p > .05.

Late Nonproficient Bilingual Group

The same planned comparisons were carried out now for RTs
in this group of participants. They only showed a significant form
interference effect (64 ms), £1(27) = 2.7, p < .01; £2(69) = 2.1,
p < .05. No significant effects were observed either in the very
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close, t1(27) = 0.4, p > .05; t2(69) = 0.6, p > .05, or in the close
conditions, £1(27) = 1.0, p > .05;#3(69) = 1.1, p > .05.

The pattern of errors was similar to that of the RTs regard-
ing the form-related and close conditions. More errors were made
in the form-related condition (15%) than in the control condi-
tion (9%), and this difference was near significance by partici-
pants, £1(27) = 1.9, p = .06, and significant by items, £5(69) = 2.3,
p < .05. As in the RT data, the %E in the close condition did not
differ from the one in the control condition, #1(27) = 1.2, p > .05;
t2(69) = 1.3, p > .05. However, in contrast to the RT data, there
were significantly more errors in the very close condition (16%)
than in the control condition (9%), ¢1(27) = 2.4, p < .05; £2(69) =
2.5, p < .01, indicating that strong semantic relations produced
some interference in late nonproficient bilinguals’ performance
even if that interference was not observed in the RT data. Nev-
ertheless, it should be noted that the magnitude of the interfer-
ence observed in the very close condition in the %E was signif-
icantly lower in late nonproficient bilinguals than in both early,
t1(75) = —3.0, p < .01; £2(69) = 2.8, p < .01, and late proficient
bilinguals, ¢1(54) = —3.8, p < .01; ¢2(69) = —3.3, p < .01.

Discussion

The aim of the present work was to investigate the develop-
mental aspect of Kroll and Stewart’s (1994) RHM model concern-
ing the access to the conceptual store from an L2. We tested, in
a translation recognition task, three groups of Spanish-Catalan
bilinguals selected according to their level of proficiency and age
of L2 acquisition: early bilinguals, late proficient bilinguals, and
late nonproficient bilinguals. Concerning reaction times, we ob-
tained a form interference effect in the three groups of partici-
pants, whereas we observed clear semantic effects only in early
bilinguals. If we consider the error data, we obtained form and
semantic interference effects in the three groups of bilinguals. In
the two proficient groups (both early and late), the magnitude
of the semantic interference effect was greater than that of the
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form-related one. This was not the case for late nonproficient par-
ticipants, whose semantic interference effect was smaller than
that obtained in the remaining two groups. Concerning the se-
mantic interference effects observed in the three groups, they
were limited to the words with very close meaning.

With respect to early bilinguals, they showed a significant
interference effect with very close pairs. Because these partici-
pants were very proficient, this result is similar to the findings
reported in previous studies (Altarriba & Mathis, 1997; Chen &
Ng, 1989; De Groot & Hoeks, 1995; De Groot & Nas, 1991; Ferré
et al., 2001; Kroll & Borning, 1987; Talamas et al., 1999) and
clearly supports the view that advanced bilinguals’ performance
is conceptually mediated (Kroll & Stewart, 1994). Additionally,
early bilinguals exhibited a significant interference effect with
form-related pairs. Although it is not clear why our proficient
bilinguals showed evidence of such effect and Talamas et al.’s
proficient participants did not, our result is in line with some
previous translation recognition studies that have reported that
advanced bilinguals are slower to reject words similar in form
to the correct translations than unrelated words (e.g., Altarriba
& Mathis). According to Talamas et al., the existence of form in-
terference effects in proficient bilinguals is a finding that could
be predicted from the RHM because there are studies that have
concluded that the connections between lexical representations
are not lost when conceptual mediation is achieved (De Groot,
1992; Kroll & Stewart). Our results, which are consistent with
this conclusion, clearly suggest that lexical connections remain
active even when bilinguals have attained a high proficiency level
in the two languages. Furthermore, the pattern of data obtained
with the percentage of errors suggests that early bilinguals’ per-
formance was more affected by semantic similarity than by formal
similarity between words. This finding, which is similar to that
reported by Talamas et al., is consistent with the predictions de-
rived from the RHM, suggesting that advanced bilinguals’ perfor-
mance seems to be more dependent on the links between L2 and
concepts than on lexical connections between L1 and L2 words.
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Nevertheless, it has to be taken into account that the difference
between semantic and form interference effects was only obtained
in error data, not in reaction times.

A similar pattern of results was obtained with the late pro-
ficient group. Their RT data showed a clear interference effect in
form-related pairs, suggesting that, as in the case of early bilin-
gual participants, lexical connections remain active in proficient
bilinguals. In addition, they showed a higher %E in words very
similar in meaning and similar in form to the true translations
than in their respective controls. This interference effect in the
error data was also greater in semantically related pairs than in
words similar in form. This result, together with that obtained in
the early bilingual group, suggests that when they are perform-
ing bilingual tasks, proficient bilinguals, regardless of their age of
L2 acquisition, show clear evidence of conceptual mediation and
that, as predicted by the RHM, with increasing L2 proficiency,
bilinguals are more sensitive to semantic manipulations than to
formal ones. However, it is important to emphasize that whereas
in early bilinguals the semantic interference effects were signifi-
cant in both RTs and %E, in late proficient bilinguals the interfer-
ence was only clearly observed in %E, not in RTs. These results
show that the performance of these two groups is not exactly the
same, suggesting that early bilinguals could have a higher sensi-
tivity to semantic manipulations than late proficient bilinguals.

If we consider the performance of the group of late non-
proficient bilinguals, we can conclude that our data support, al-
though not entirely, Kroll and Stewart’s (1994) RHM model. The
clear interference observed with form-related pairs in RTs as well
as the lack of a semantic interference effect is consistent with pre-
dictions derived from the RHM, and it is also consistent with pre-
vious work that has shown that only performance of bilinguals
with a certain degree of L2 proficiency is affected by semantic
variables (De Groot & Hoeks, 1995; Kroll & Borning, 1987). How-
ever, the pattern of errors of these participants show that they
were more likely to mistakenly consider as correct translations
of pairs of words that were semantically related than those that
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were not. This result, which is similar to that obtained by Talamas
et al. (1999), provides some support for the claim that perfor-
mance of nonproficient bilinguals could also be affected by seman-
tic manipulations, as other studies have concluded (Altarriba &
Mathis, 1997; Chen, 1990; De Groot & Keijzer, 2000; De Groot
& Poot, 1997; Dufour & Kroll, 1995; Ferré et al., 2001; Frenck-
Mestre & Prince, 1997).

Although a conceptual mediation in late nonproficient bilin-
guals was not a prediction initially made from the RHM, we have
to consider that the proponents of the model have suggested that,
under some circumstances, individuals with a low level of fluency
in L2 can be sensitive to semantic variables. On the one hand,
Kroll et al. (1998) pointed out the relevance of the context of L2
acquisition on determining the matching between L2 words and
the conceptual system. As stated earlier, although our late non-
proficient participants are learning L2 in a formal instruction
setting, the wide exposure to the L2 in daily life in Catalonia
might facilitate the establishment of direct connections between
L2 and the conceptual system and thus might contribute to the
explanation of why the bilinguals’ performance in our study was
affected by semantic manipulations. On the other hand, Kroll and
Tokowicz (2001) reviewed evidence that suggested that, in com-
prehension tasks, bilinguals with a low proficiency level could
exhibit a performance that indicates that they are able to access
semantic information. However, in tasks that require production,
evidence of conceptual mediation is less likely to be found in these
participants, as they seem to have clear difficulties in the process
of lexicalizing concepts into L2 words. Therefore, the particular
conditions in our study (the bilinguals’ learning context and the
type of task employed) might have made it possible to observe
effects of the semantic manipulation in the error data on late
nonproficient bilinguals’ performance that could have not been
observed under different circumstances.

If we consider the data of the three groups of bilinguals
with respect to conceptual mediation, it seems that both age of
acquisition and proficiency could be relevant variables to take
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into account, as the clearest semantic interference effects are ob-
served in early bilinguals, who are also very proficient in the two
languages. According to our data, proficiency seems to be more
determinant than age of acquisition, because the performance of
late proficient participants is more similar to that of early bilin-
guals than to that of the late nonproficient group. To our knowl-
edge, this is the first study that has assessed the effects of both
age of L2 acquisition and proficiency in a translation recognition
task. The only studies that have investigated the representation
and processing of L2 words that have focused on these two vari-
ables and whose findings can be relevant to the RHM are those of
Kotz (2001), Kotz and Elston-Giittler (2004), and Silverberg and
Samuel (2004). The authors of these studies concluded that the
RHM should include both age of acquisition and proficiency as rel-
evant variables that could affect the processing of L2 words. Con-
cerning semantic processing, according to Silverberg and Samuel,
the main factor modulating semantic priming was age of L2 ac-
quisition. Conversely, the RT data reported by Kotz and Kotz and
Elston-Giittler implied that semantic priming is more determined
by proficiency than by age of acquisition. Our results are more in
agreement with those of Kotz and Kotz and Elston-Giittler than
with those of Silverberg and Samuel, as our findings indicate that
proficiency seems to be more relevant than age of acquisition in
determining the existence of conceptual mediation in bilinguals.

From our point of view, the fact that we have obtained ev-
idence of conceptual mediation in the late proficient group and
Silverberg and Samuel (2004) failed to do so could be due to
differences between the population of late bilinguals included
in both studies: Most of the late proficient bilinguals tested by
Silverberg and Samuel learned L2 in a formal instruction setting.
Conversely, as can be seen in the description of our late partici-
pants, the context in which they learned their L2 has elements
of both an immersion environment and a formal instruction set-
ting. Therefore, it could well be that the presence of semantic
effects in late bilinguals was modulated by their context of acqui-
sition. This conclusion would be in agreement with Kroll et al.



UNIVERSITAT ROVIRA I VIRGILI

LA ORGANIZACION DE LA MEMORIA BILINGUE: CONEXIONES LEXICAS Y CONCEPTUALES EN LA ADQUISICION DE LA SEGUNDA LENGUA
Marc Guasch Moix

DL: T-1800-2011

Articulo 2 107

Ferré, Sanchez-Casas, and Guasch 599

(1998), who pointed out the relevance of this variable, suggesting
that an immersion context would facilitate the attachment of L2
words to the conceptual store and the obtention of semantic ef-
fects. However, there is an important methodological difference
between Silverberg and Samuel’s study and ours, as they used a
semantic priming paradigm and a lexical decision task, whereas
we employed a translation recognition task. This difference im-
plies that we have to be very cautious in deriving any conclusion
from a comparison between the two studies.

There is a last important point to discuss that concerns the
effects of the semantic manipulation: We have obtained interfer-
ence effects with very close pairs, but we have failed to obtain
it with close pairs. This result is at odds with Talamas et al.’s
study, in which proficient bilinguals exhibited a semantic inter-
ference effect with both very close and close related pairs. There
are two differences between our study and that of Talamas et al.
that might be relevant to consider: Talamas et al. conducted a
post hoc analysis separating pairs more or less related in mean-
ing according to similarity ratings only. In contrast, we manipu-
lated the degree of semantic relationship by selecting pairs both
through a feature generation task and a similarity rating task
and experimentally tested the effects of semantic similarity. The
other difference concerns the type of semantic relations. Talamas
et al. used a variety of semantic relations, among them words
that were semantically associated (e.g., soap and bath) and ex-
emplars of the same semantic category (e.g., garlic and onion).
In our study, we only included category coordinates and avoided
associative relations; that is, our semantic relationships are de-
fined in terms of their shared features and mere association is
excluded. In fact, the literature on semantic priming (e.g., Bueno
& Frenck-Mestre, 2002; Frenck-Mestre & Bueno, 1999; Perea &
Rosa, 2002; Thompson-Schill, Kurtz, & Gabrieli, 1998) suggests
that associated and nonassociated semantically related words can
produce different patterns of results. Therefore, the divergences
between Talamas et al.’s study and ours might be explained by
differences between the materials employed.
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Our findings suggest that the degree of similarity in mean-
ing between words can modulate the presence of semantic ef-
fects in bilinguals. These findings are consistent with some stud-
ies that have found that featural similarity between words is a
main factor determining access to semantic memory (e.g., McRae
& Boisvert, 1998; Sanchez-Casas et al., 2006; Vigliocco, Vinson,
Lewis, & Garrett, 2004). Although the RHM, as initially proposed,
cannot account for such data, it could explain them assuming, as
other models do, a distributed representation at the conceptual
level. One such model is the distributed lexical/conceptual fea-
ture model, proposed by Kroll and De Groot (1997). This model
incorporates a language-independent lexical-feature level of rep-
resentation, containing information regarding the form of words,
and a conceptual-feature level, where aspects of meaning are rep-
resented. In addition to these two levels of representation, they
postulate a level of lemma representations that mediates between
the other two (see Figure 2).

Although Kroll and De Groot’s (1997) model does not spec-
ify how words are processed in their model, the way the above

Lexical Features

Lemmas

Conceptual Features

Figure 2. The distributed lexical/conceptual feature model (adapted from
Kroll & De Groot, 1997).
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effects occur could be as follows. In a translation recognition task
performed in the L2-L1 direction, when a word in L2 is presented
(e.g., the Catalan word ruc), it would activate its corresponding
feature nodes at the form level as well as at the conceptual level.
Furthermore, because the model assumes that conceptual fea-
tures are shared between languages, conceptual nodes would be
activated whether words are presented in the L1 or the L2. This
would explain semantic interference effects between languages.
Therefore, when, shortly after the L2 word, the L1 semantically
related word is presented, it would activate its corresponding fea-
ture nodes at the form level as well as at the conceptual level, but
some of them would be already activated as a result of the pre-
viously presented word in the L2. This activation would produce
semantic interference effects that are not present when concepts
corresponding to L1 and L2 nodes do not have any features in
common (as in the case of words in the control condition). On the
other hand, the activation strength would depend on the degree
of meaning overlap (i.e., the number of shared features) between
ruc (donkey) and the corresponding semantically related words
(i.e., caballo, horse, and oso, bear). This would explain the differ-
ent pattern of results obtained with very close and close pairs.
Finally, the activation strength would also depend on the partici-
pants’ proficiency level. According to Kroll and De Groot, in early
stages of L2 acquisition, the mappings from form to meanings in
the L2 would be weak. Therefore, the level of activation of concep-
tual nodes when a word in the L2 is presented would be higher
in proficient than in nonproficient bilinguals. This might explain
why a semantic interference effect can be observed in the latter,
because the mappings exist, but they are not as consistent as in
proficient bilinguals.

In sum, we can conclude that our findings are mostly in
agreement with the RHM. They confirm the developmental pre-
diction derived from the model with respect to an increase in se-
mantic effects as bilinguals become more proficient, as suggested
by our RT data. However, the present results also suggests
that both lexical and conceptual connections are active in all
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bilinguals, regardless of their proficiency or age of acquisition,
because the pattern of errors exhibited by the three groups of
participants shows an effect of both the form and the semantic
manipulations. Therefore, it seems that both the lexical and the
conceptual routes are available to all bilinguals. At the initial
stages of L2 acquisition, the lexical route would be the most im-
portant one, but, as proficiency increases, there would be a change
and the conceptual route would become more important than the
lexical one in determining the performance of bilinguals. The fact
that late proficient bilinguals’ performance is affected to a lesser
extent by the semantic manipulation than that of early bilinguals
suggests that the RHM model should consider not only proficiency
but also age of acquisition as a factor determining the presence of
conceptual mediation in bilinguals’ performance. There are other
factors that the model should include to account for the pattern of
data obtained in the present and other studies: on the one hand,
the context in which bilinguals have acquired their L2 and the
type of experimental task used (comprehension vs. production),
and on the other hand, the degree of meaning similarity between
words, as other models that propose a distributed representation
at the conceptual level have considered.

Revised version accepted 30 November 2005
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Appendix A

Critical stimuli used in experiments in the semantically
related conditions (in alphabetical order) are as follows.

Target

Very close

Close

acelgas (chards)
alfombra (carpet)
atun (tuna)
azucar (sugar)
barco (boat)

barro (mud)
botella (bottle)
buiho (owl)

burro (donkey)
calabacin (zucchini)
calcetines (socks)
calle (street)

cama (bed)

cerdo (pig)

cerilla (match)
colchén (mattress)
cordero (lamb)
cubo (bucket)
cuchillo (knife)
ensalada (salad)
fresa (strawberry)
garbanzos (chickpeas)
gorrion (sparrow)
guisante (pea)
gusano (worm)
hielo (ice)

hilo (thread)
jamén (ham)

espinacas (spinach)
esterilla (small mat)
lubina (bass)

canela (cinnamon)
canoa (canoe)

tierra (soil)

jarra (jug)

aguila (eagle)
caballo (horse)
pepino (cucumber)
medias (tights)
camino (path)

sofa (sofa)

jabali (wild boar)
mechero (lighter)
cojin (cushion)
cabra (goat)

barrefio (large bowl)
espada (sword)
escalivada (Catalan dish)
cereza (cherry)
lentejas (lentils)
golondrina (swallow)
judia (bean)

anguila (eel)

granizo (hailstone)
lana (wool)
salchichén (salami)

calabaza (pumpkin)
parqué (parquet)
foca (seal)

harina (flour)
avion (plane)
césped (grass)
plato (dish)
avestruz (ostrich)
0so (bear)

limén (lemon)
banador (swimsuit)
tanel (tunnel)
mesa (table)
cebra (zebra)
vela (candle)
cortina (curtain)
ciervo (deer)
escoba (brush)
pistola (gun)
potaje (hotpot)
nuez (walnut)
fideos (noodles)
ardilla (squirrel)
patata (potato)
abeja (bee)

niebla (fog)
cadena (chain)
tortilla (omelette)
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Appendix A (continued)

Target

Very close

Close

lagartija (small lizard)
lata (tin)

lavadora (washing)
lechuga (lettuce)
lluvia (rain)
madera (wood)
manzana (apple)
mariposa (butterfly)
mejillon (mussel)
melocoton (peach)
merluza (hake)
mono (monkey)
muela (¢ooth)
mufeca (doll)
naranjo (orange tree)
paloma (pigeon)
panuelo (handkerchief)
pato (duck)

peca (freckle)
pendiente (earring)
perejil (parsley)
perro (dog)
pimiento (pepper)
pulpo (octopus)
queso (cheese)

rana (frog)

rodilla (knee)
sébana (sheet)
servilleta (napkin)
silla (chair)
sombrero (hat)
techo (ceiling)
tiburén (shark)
tijeras (scissors)
tormenta (storm)
trigo (wheat)

uva (grape)

vaso (glass)
ventana (window)
yegua (mare)
zanahoria (carrot)
zumo (juice)

lagarto (lizard)

bote (can)

lavaplatos (dishwasher)
col (cabbage)

nieve (snow)

corcho (cork bark)
naranja (orange)
polilla (moth)

almeja (clam)
ciruela (plum)
lenguado (sole)
gorila (gorilla)
colmillo (fang)
marioneta (marionette)
limonero (lemon tree)
gaviota (seagull)
bufanda (scarf)
ganso (goose)
verruga (wart)

anillo (ring)

tomillo (thyme)
hiena (hyena)
berenjena (eggplant)
calamar (squid)
cuajada (curd)

salamandra (salamander)

codo (elbow)

colcha (bedspread)
mantel (tablecloth)
butaca (armchair)
gorra (cap)

tejado (roof)

orca (killer whale)
alicates (pliers)
huracan (hurricane)
centeno (rye)

pasas (raisins)
taza (cup)

puerta (door)

mula (mule)
réabano (radish)
batido (milk shake)

ratén (mouse)
bandeja (¢tray)

horno (oven)
champinén (mushroom)
tornado (tornado)
cemento (concrete)
coliflor (cauliflower)
pavo (turkey)
ballena (whale)
nabo (root vegetable)
sapo (toad)

vaca (cow)

cuerno (horn)
puzzle (puzzle)

rosal (rosebush)
delfin (dolphin)
guantes (gloves)
tortuga (turtle)
grano (spot)

reloj (clock)

vainilla (vanilla)
buey (ox)

nispero (loquat)
salmon (salmon)
flan (créme caramel)
serpiente (snake)

ojo (eye)

tapete (runner)
manta (blanket)
estanteria (shelves)
pantalones (trousers)
pasillo (corridor)
cangrejo (crab)
destornillador (screwdriver)
terremoto (earthquake)
avellana (hazelnut)
remolacha (beetroot)
fuente (serving dish)
armario (wardrobe)
elefante (elephant)
albaricoque (apricot)
aceite (oil)
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Critical stimuli used in experiments in the form-related
condition (in alphabetical order). L2 translations of both target and
form-related pairs are shown with the aim of clarifying the form
relation between words through L2.

Target Form Target (L2) Form (L2)
acelgas (chards) frias (cold) bledes fredes
alfombra (carpet) califa (caliph) catifa califa
atun (tuna) telarana (spider’s web) tonyina teranyina
azucar (sugar) suegro (father-in-law) sucre sogre
barco (boat) vajilla (tableware) vaixell vaixella
barro (mud) sangre (blood) fang sang
botella (bottle) anchura (width) ampolla amplada
biho (ow!) musculo (muscle) mussol muscul
burro (donkey) riego (irrigation) ruc rec
calabacin (zucchini) carbonoso (carbonaceous) carbassé carbonds
calcetines (socks) medios (media) mitjons mitjans
calle (street) cerezo (cherry tree) carrer cirerer
cama (bed) leche (milk) 1lit llet

cerdo (pig) parque (park) porc parc
cerilla (match) luna (moon) llumi lluna
colchén (mattress) catalanes (catalans) matalas catalans
cordero (lamb) nunca (never) xai mai

cubo (bucket) gallego (Galician) galleda gallec
cuchillo (knife) mueca (grimace) ganivet ganyota
ensalada (salad) espabilada (astute) amanida eixerida
fresa (strawberry) madeja (skein) maduixa madeixa
garbanzos (chickpeas) pezoén (nipple) cigrons mugré
gorrioén (sparrow) hablar (to speak) pardal parlar
guisante (pea) pesado (heavy) pesol pesat
gusano (worm) cola (tail) cuc cua

hielo (ice) cielo (heaven) gel cel

hilo (thread) hijo (son) fil fill

jamon (ham) peligro (danger) pernil perill
lagartija (small lizard) tramontana (north wind) sargantana tramontana
lata (tin) larga (long) llauna llarga
lavadora (washing) montadora (assembler) rentadora muntadora
lechuga (lettuce) encanto (charm) enciam encant
lluvia (rain) cerda (sow) pluja truja
madera (wood) oscura (dark) fusta fosca
manzana (apple) pata (leg) poma pota
mariposa (butterfly) papelina (drug packet) papallona papelina
mejillon (mussel) hombro (shoulder) musclo muscle
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Target Form Target (L2) Form (L2)
melocoton (peach) préstamo (loan) préssec préstec
merluza (hake) lazo (lasso) Tug llag
mono (monkey) majo (nice) mico maco
muela (¢ooth) quejar (to complain) queixal queixar
muiieca (doll) herramienta (tool) nina eina
naranjo (orange tree) tabernero (barkeeper) taronger taverner
paloma (pigeon) color (color) colom color
panuelo (handkerchief)  mirador (balcony) mocador mirador
pato (duck) ir (¢o go) anec anar
peca (freckle) higo (fig) piga figa
pendiente (earring) llegada (arrival) arracada arribada
perejil (parsley) juramento (vow) julivert jurament
perro (dog) cuerpo (body) gos cos
pimiento (pepper) rebrote (sprout) pebrot rebrot
pulpo (octopus) pozo (well) pop pou
queso (cheese) follaje (foliage) formatge fullatge
rana (frog) granjero (farmer) granota granger
rodilla (knee) yerno (son-in-law) genoll gendre
sébana (sheet) tirar (¢o pull) llencol llencar
servilleta (napkin) medallén (medallion) tovallo medallé
silla (chair) cadena (chain) cadira cadena
sombrero (hat) barras (bars) barret barres
techo (ceiling) rostro (face) sostre rostre
tiburén (shark) tablon (board) tauré taulé
tijeras (scissors) estiradas (stretched) estisores estirades
tormenta (storm) temporero (temporary) tempesta temporer
trigo (wheat) azul (blue) blat blau

uva (grape) rayo (thunderbolt) raim raig
vaso (glass) todo (all) got tot
ventana (window) siniestra (sinister) finestra sinistra
yegua (mare) fuga (escape) euga fuga
zanahoria (carrot) pastorcilla (little shepherdess)  pastanaga  pastoreta
zumo (juice) saco (sack) suc sac
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' Translation performance of beginning, intermediate and proficient
ESpanish-CataIan bilinguals: Effects of form and semantic relations. The
Mental Lexicon, 3, 289-308. '

Objetivos especificos

e Dados los resultados de los experimentos del articulo anterior, estudiar con mas detalle
el papel del nivel de competencia en la segunda lengua en el desarrollo de las conexiones
Iéxicas y conceptuales que se establecen durante el proceso de adquisicion de la L2, emplean-
do una gradacion de tres niveles distintos de competencia.

e Poner a prueba las predicciones del Modelo Jerarquico Revisado en cuanto al mayor
uso de la ruta Iéxica por parte de los bilinglies poco competentes en su segunda lengua, y un
mayor uso de las conexiones directas con el nivel conceptual en el caso de los bilinglies muy
competentes en su segunda lengua.

e Poner a prueba el Modelo de Rasgos Distribuidos explorando la propuesta de que el
rendimiento de los bilinglies puede verse afectado por el grado de relacion semantica entre
una falsa traduccién y la traduccion correcta.

Predicciones

De nuevo esperariamos confirmar las predicciones del MJR, observando una mayor in-
fluencia de las manipulaciones formales que semanticas en los participantes con un menor
nivel de competencia, y lo opuesto (i. e.: mayor influencia semantica que formal) en los dos
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grupos de bilinglies mas competentes. Respecto a la interferencia de forma, con la evidencia
del estudio anterior se esperaria que se diera en los tres grupos de participantes, aunque en los
participantes menos competentes estos efectos podrian ser mayores que en los otros dos gru-
posSs.

También comprobaremos si se replican los resultados del estudio anterior en el que sélo se
observd interferencia semantica en la condicion de relacion muy cercana. Aunque nuestra
evidencia previa mostré que la interferencia semantica no se producia con las relaciones cer-
canas, desde el MRD esperariamos interferencia en ambos grados de relacion semantica, aun-
que de menor magnitud en las palabras menos relacionadas.

Resumen

El interés general del siguiente articulo fue el de estudiar con mayor detalle la influencia
del nivel de competencia en la L2, en el desarrollo de las conexiones léxicas y conceptuales
en el proceso de adquisicién de la segunda lengua, puesto que en el anterior estudio se puso
de manifiesto la relevancia de dicha variable.

Para abordar este objetivo se estudiaron tres grupos de bilinglies que diferian en su nivel de
competencia en catalan (L2): un grupo de principiantes, otro de intermedios y un tercer grupo
de bilinglies competentes. La tarea, las condiciones experimentales y el procedimiento em-
pleados fueron los mismos que los expuestos en el articulo anterior, excepto que en este caso
el tiempo de presentacion de las palabras fue algo mayor (para facilitar asi la participacion de
los principiantes). Los materiales semanticamente relacionados (en las condiciones muy cer-
cana y cercana) también fueron los mismos que los utilizados en el articulo previo.

El grupo de bilingtes principiantes mostré claros efectos de interferencia cuando las pala-
bras estaban relacionadas en la forma, pero no cuando lo estaban en el significado. En cam-
bio, los otros dos grupos (bilinglies intermedios y competentes) se vieron influidos en su eje-
cucién ademas de por la relacion formal, por la relacion seméantica muy cercana.

En conclusidn, el papel de las relaciones de forma entre palabras no parece depender del
nivel de competencia en la segunda lengua, ya que los tres grupos de bilinglies mostraron
efectos de interferencia de una magnitud similar. En cambio, el nivel de competencia en la
segunda lengua si modularia la sensibilidad a la manipulacion semantica, sugiriendo que seria
necesario cierto nivel minimo de competencia para que se produjera interferencia. Este nivel
minimo se daria muy pronto en el proceso de aprendizaje, ya que en niveles intermedios ya
seria posible el acceso al nivel conceptual directamente desde la L2.
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Respecto al grado de relacion semantica, igual que en el estudio anterior se confirma que el
grado de relacién entre palabras modula la magnitud de la interferencia producida por las fal-
sas traducciones relacionadas en el significado, ya que se observaron efectos con las palabras
con una relacion muy cercana pero no con las de relacion cercana.
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Translation performance of beginning,
intermediate and proficient Spanish-Catalan
bilinguals

Effects of form and semantic relations

Marc Guasch, Rosa Sdnchez-Casas, Pilar Ferré, and

José E. Garcia-Albea
Department of Psychology, Universitat Rovira i Virgili

This study explores how proficiency in a second language determines the way
that lexical and semantic representations are functionally connected in bilingual
memory by testing three groups of participants (beginning and intermediate
Spanish-Catalan learners and highly proficient bilinguals). The experiment
reported examines how form and semantic manipulations affect the perfor-
mance of these groups in a translation recognition task using three types of word
relations (very close and close semantically related word pairs and form-related
pairs). The results reveal that form manipulation affects the performance of the
three participant groups, whereas the influence of semantic relations depends on
the participants’ level of proficiency. Results are discussed within the framework
of the Revised Hierarchical Model (Kroll & Stewart, 1994).

Keywords: bilingual memory, Revised Hierarchical Model, level of proficiency,
translation recognition, interference effect, semantic similarity, form similarity,
second language acquisition

During the last two decades, many studies have addressed the issue of how lexi-
cal and semantic representations are functionally connected in bilingual memory
(see, e.g., Kroll & De Groot, 2005, for a review). However, fewer studies have fo-
cused on how these connections are established in the process of learning a second
language. As we will see later, it has been proposed that lexical and semantic con-
nections between the first (L1) and the second language (L2) change during the
learning process of L2, and there is evidence that suggests that one of the variables
responsible for such a change is the level of proficiency (e.g., Kroll & Sholl, 1992;
Kroll & Stewart, 1994). The general aim of the current study is to shed some light

The Mental Lexicon 3:3 (2008), 289-308. DOI 10.1075/ml.3.3.03gua
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on how proficiency in L2 can affect the way that lexical (word form) and semantic
representations (word meaning) are interconnected across languages. Such a ques-
tion is of a special relevance to the theme of this special issue, since it examines the
relation between L2 proficiency (with learners at different acquisition stages of L2)
and word representations between languages, focusing directly on the interface
between learning and representation.

In order to answer the question of how lexical and semantic connections are
developed during the process of acquiring an L2, studies have generally manip-
ulated the form and meaning relationships between words from two languages
and then examined the effects of such manipulations on the performance of both
proficient and non-proficient bilinguals in different comprehension tasks (e.g., Al-
tarriba & Mathis, 1997; De Groot & Hoeks, 1995; De Groot & Poot, 1997; Ferré,
Sanchez-Casas, & Garcia, 2001; Ferré, Sanchez-Casas, & Guasch, 2006; Kroll &
Sholl, 1992; Kroll & Tokowicz, 2001; Sunderman & Kroll, 2006; Talamas, Kroll,
& Dufour, 1999). Although the evidence from these studies suggests that factors
such as L2 proficiency, age of L2 acquisition, or the context in which the L2 is ac-
quired can have a role in determining the nature of the connections between the
two languages in the case of the learner of a second language, the results are not
always consistent. For instance, while some lexical decision studies have shown
that age of acquisition modulates the pattern of between-language form and se-
mantic priming effects (e.g., Silverberg & Samuel, 2004), others have suggested
that both age of acquisition and proficiency in L2 should be taken into account
when explaining how L1 and L2 words are connected (e.g., Kotz, 2001; Kotz & El-
ston-Giittler, 2004). Similarly, when the effects of proficiency have been examined
using a translation recognition task, studies have not always revealed the same
pattern of results. Some studies have found that the degree of form and semantic
cross-language effects vary as a function of proficiency in L2 (e.g., Sunderman &
Kroll, 2006; Talamas et al., 1999), while others have found both form and semantic
effects with proficient bilinguals but only form effects when non-proficient bilin-
guals are examined (e.g., Ferré et al., 2006). However, there are also studies that
have provided evidence that the extent to which word relations across-languages
have an effect in proficient and non-proficient bilinguals depends on the type of
form and semantic manipulation between L1 and L2 words (e.g., Linck, Kroll, &
Sunderman, 2007; Sunderman & Kroll, 2006). The present study aims at eluci-
dating some of the differential patterns reported in the literature by examining
in more detail the influence of L2 proficiency in the translation recognition per-
formance of highly proficient Spanish-Catalan bilinguals and learners at different
stages of learning Catalan as an L2.

One of the models that has most explicitly proposed how L2 proficiency af-
fects the way that L1 and L2 lexical and semantic connections are established
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during the process of learning a second language is the Revised Hierarchical Mod-
el (RHM) (Kroll & Stewart, 1994). According to the RHM, there are separate lexi-
cal representations for words from L1 and L2 but a common semantic/conceptual
representational system for both languages. The model also assumes that lexical
representations from the two languages are connected to the semantic/conceptual
system but that the strength of these connections varies as a function of language
direction and proficiency in L2. In particular, the model suggests that at the first
stages of L2 learning, the connections between L2 words and the corresponding
semantic/conceptual representations are very weak, and thus, access to these rep-
resentations from L2 is mediated via L1. As proficiency increases, the connec-
tions between L2 words and the semantic/conceptual system would develop and
be strengthened and direct access to this system could be achieved from L2.

Given these assumptions, the RHM model makes different predictions regard-
ing the effects that form and semantic across-languages manipulations will have in
bilingual performance, depending on the level of proficiency in L2. In particular,
the model predicts that proficient bilinguals would be more affected by semantic
than form variables in tasks that require access to the semantic/conceptual system
from L2 words, since they can gain access directly to the corresponding seman-
tic/conceptual representation. On the contrary, non-proficient L2 learners would
show the opposite pattern of results. That is, they would be more influenced by
form than by semantic manipulations across-languages given that L2-L1 lexical
connections are stronger than the connections between L2 and the semantic/con-
ceptual system.

The RHM predictions regarding the effects of L2 proficiency have been tested
in studies using a translation recognition task (De Groot, 1992) where English-
dominant participants with different levels of proficiency in Spanish (L2) were pre-
sented with a word in one language followed by a word in the other language and
had to decide whether the second word was the correct translation of the first one.
These studies included sets of trials which consisted of correct translations (e.g.,
cara-face) as well as distractor trials. These distractor trials could be non-transla-
tion pairs related in form (e.g., cara-fact) or in meaning (e.g., cara-head) across
languages. The distractor non-translation pairs were then compared with matched
unrelated non-translation controls in order to determine the extent to which
form and semantic relations across languages slowed the translation recognition
times, in other words, whether an interference effect was observed in the distrac-
tor non-translation pairs. In general, the results from these studies confirmed the
predictions derived from the RHM. That is, less proficient L2 learners were more
sensitive to form than to semantic manipulations and thus showed more form
than semantic interference effects, while the opposite was true for more proficient
learners (e.g., Linck et al., 2007; Sunderman & Kroll, 2006; Talamas et al. 1999).
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Using the same procedure as in the above mentioned studies, Ferré et al.
(2006), also compared form and semantic interference effects with Spanish learn-
ers of Catalan in a translation recognition task. The set of semantically related
pairs that Ferré et al. used was taken from a previous study by Sanchez-Casas,
Ferré, Garcia-Albea, and Guasch (2006). These authors estimated the degree of
semantic similarity between word pairs using two procedures: a feature generation
task and a similarity judgment task. On the basis of both similarity ratings and a
measure of semantic distance that takes into account the number of shared fea-
tures between two words, Sanchez-Casas et al. classified word pairs as being either
very closely related in meaning (e.g., burro - caballo ‘donkey - horse’) or closely
related (e.g., burro - oso ‘donkey — bear’). The two words in each pair were always
members of the same semantic category (i.e., semantic coordinates).

The general pattern of results obtained by Ferré et al. (2006), with the above set
of semantically related pairs, was along the same line as that reported previously.
Similar to findings of other studies, Spanish-Catalan proficient bilinguals were
found to be more influenced by meaning than by form relations, and this was true
regardless of age of acquisition (early vs. late). Likewise, Ferré et al. found that the
learners were also sensitive to form relations across languages. However, several
differences with respect to previous findings emerged. On the one hand, in Ferré
et al’s study, the semantic manipulation had only an effect in proficient Spanish-
Catalan bilinguals when the two words were very closely related in meaning (e.g.,
ruc - caballo ‘donkey — horse’ produced an interference effect, but ruc - oso ‘don-
key — bear’ did not). This contrasts to previous studies that have reported effects
with meaning relations with both more and less semantically related words (e.g.,
Linck et al., 2007; Sunderman & Kroll, 2006; Talamas et al. 1999). On the other
hand, Ferré et al’s results also differ from previous findings regarding the effects
of the semantic manipulation in their group of learners (e.g., Linck et al., 2007;
Sunderman & Kroll, 2006; Talamas et al. 1999) since they failed to be sensitive to
meaning relations even when these were semantically very close.

How can we account for the differences between Ferré et al’s (2006) results
and those reported in similar translation recognition studies? Ferré et al’s study
differs in two respects. The first difference concerns the level of proficiency in L2 of
the learners. In the case of Ferré et al., the learners seem to have less proficiency in
L2 than the learners who participated in previous studies. This might explain why
they did not show a semantic interference effect on the translation recognition
times while the learners in the other studies did. The learners were at a very early
stage in the acquisition of their L2 and, as the RHM predicts, they were not able to
gain access directly to the semantic/conceptual system from the L2 words. If this is
the case, it would suggest that only very early beginners are not sensitive to seman-
tic manipulations, perhaps due to processing limitations. The primary goal of the
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present study was to test this possibility by examining the performance of three
groups of participants: a group of highly proficient Spanish-Catalan bilinguals and
two groups of Spanish learners of Catalan, one group with a level of proficiency
similar to that of Ferré et al’s (beginners) and another group with a higher level
of L2 proficiency (intermediates), more similar to that examined in prior studies
(e.g., Sunderman & Kroll, 2006; Talamas et al., 1999).

Proficiency in L2, however, could not account by itself for all the differences
in the pattern of results. Ferré et al’s (2006) bilingual participants were very profi-
cient in their L2, and although they showed semantic interference with very close
semantic relations (donkey - horse), they failed to do so with close semantic re-
lations (donkey - bear). Conversely, Sunderman and Kroll’s (2006) participants,
despite being clearly less proficient in L2 than Ferré et al’s bilinguals, showed se-
mantic interference using distractors that were both less and more semantical-
ly related (see also Talamas et al., 1999). This result led us to consider a second
important difference between the above studies related to the type of semantic
relation tested. The distinction of relevance here is the one between semantically
and associatively related words. Semantic relations reflect similarity or overlap in
meaning of the two words (e.g., whale - dolphin). Associative relations, on the
other hand, are assumed to reflect the co-occurrence of two words in language use
(e.g., spider — web). Word associates are established using normative descriptions
of the probability that one word will call to mind a second word that may or may
not be semantically similar (e.g., radish - beet vs. coat - rack) (see Ferrand & New,
2003). The abovementioned translation recognition studies used mostly associa-
tive semantic relations, but this was not the case in Ferré et al’s study in which only
purely semantically related words (i.e., only non-associatively related semantic co-
ordinates, e.g., donkey — horse) were used. Thus, it is also possible that the type of
semantic relation may be important in determining the pattern of interference
effects and that semantic relation interacts with level of proficiency in L2. That is,
L2 learners may be sensitive to semantic relations that are associative in nature,
regardless of their level of proficiency and how close these associative relations are,
as Sunderman and Kroll (2006) have reported. However, the effects of purely se-
mantically related words might depend on L2 proficiency and the degree to which
the two words are semantically related, as Ferré et al’s findings suggest.

The possibility that the level of proficiency in L2 modulates the effects of non-
associative semantic relations can also be examined by comparing the translation
recognition performance of our three groups of participants (beginners, interme-
diates, and highly proficient bilinguals). To test this possibility, in the present study,
we have used the same set of semantically related word pairs as those used by Ferré
et al. (2006; i.e., very close and close). If the effects of purely semantic relations, in
contrast to associative relations, vary as a function of proficiency, learners at the
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very early stages of L2 acquisition (i.e., beginners) should not show any semantic
interference effect. On the contrary, in the case of intermediate learners, as well as
of highly proficient bilinguals, evidence of these effects should be expected. More-
over, if we replicate Ferré et al’s pattern of results, semantic interference should be
observed only when the words are very closely related.

Regarding form relations, the present study also includes a condition where
the non-equivalent translations are related in form across languages (e.g., ruc-ber-
ro, where berro, ‘watercress, is a translation neighbor of burro, ‘donkey’). Follow-
ing Ferré et al’s (2006) findings, L2 proficiency is not expected to influence form
sensitivity, and thus, all participants should show interference with form related
word pairs. However, since according to our predictions, beginning L2 learners
would rely on lexical connections when processing L2 words, it also might be pos-
sible that they show more form interference than both the intermediate and pro-
ficient bilingual groups. In the experiment reported below, we tested predictions
concerning both the effects of form and purely semantic relations in the three
groups of participants.

Method

Participants

The participants in the current experiment lived in Tarragona (Catalonia) at the
time of the experiment. Spanish and Catalan are both official languages in Catalo-
nia and are used on a daily basis (school, university, shops, TV, radio, written press,
etc.). Thus, apart from learning Catalan (L2) in a formal instructional setting (i.e.,
taking Catalan courses at school), participants from the non-proficient groups
were also immersed in a context where this language was commonly used.
Beginning language learners. Twenty-two students from the ‘Centre de Normal-
itzaci6 Lingiiistica de Cambrils’ (an official center specialized in teaching Catalan
in Tarragona) formed part of this group. They were, on average, 33.1 (SD=10.7)
years old. They were all native speakers of Spanish and had begun to attend to Cat-
alan courses, on average, one half of a year (SD=0.7) prior to the experiment and
were still receiving formal instruction in Catalan at the time of the experiment.
Participants were asked to complete a detailed questionnaire in order to col-
lect information regarding their language history (e.g., languages spoken at home,
at the school, frequency of language use, level of proficiency in both Spanish and
Catalan, etc.). The data from the questionnaire revealed that the participants from
this group received their primary and secondary education in Spanish, used this
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Table 1. Mean Frequency of Language Use and SD for the Three Groups of Participants

Skills Beginning language Intermediate language  Proficient bilinguals
learners learners
Mean SD Mean SD Mean SD
Listening 3.0 0.9 3.7 0.7 2.8 1.0
Speaking 4.3 0.7 43 0.6 2.8 1.5
Reading 3.9 0.9 3.2 1.2 3.2 0.9
Writing 4.6 0.6 4.5 0.8 2.7 1.1

Note. The scores were obtained from a 5-point scale comparing the frequency of use of Spanish
versus Catalan for each skill, where 1 =almost always in Catalan, 2=mostly in Catalan, 3 =the
same in Catalan and Spanish, 4=mostly in Spanish and 5 =almost always in Spanish.

language in their social interactions, and chose it as their preferred language in
both comprehension and production.

Table 1 shows the frequency of language use for Spanish and Catalan for this
group of participants. As can be seen, they used more Spanish than Catalan except
for listening, where the frequency was the same for both languages.

Table 2 shows the participants’ ratings of their level of proficiency in both lan-
guages. They rated themselves as more competent in Spanish than in Catalan for
the four linguistic skills (listening, speaking, reading, and writing).

Intermediate language learners. Sixteen students from the ‘Centre de Norma-
litzaci6 Lingiiistica de Cambrils’ were selected for this group. Their mean age was
40.1 years (SD=9.8). As with the beginning language learners, their first language

Table 2. Mean Level of Language Proficiency and SD in the Four Linguistic Skills for the
Three Groups of Participants in Spanish and Catalan

Skills Beginning language Intermediate language  Proficient bilinguals
learners learners
Mean SD Mean SD Mean SD
Spanish
Listening 5.0 0.0 4.9 0.3 4.8 0.6
Speaking 5.0 0.0 4.8 0.4 4.4 0.8
Reading 5.0 0.0 4.9 0.3 4.7 0.7
Writing 4.8 0.4 4.8 0.4 44 0.7
Catalan
Listening 3.8 0.5 4.2 0.4 4.8 0.6
Speaking 24 0.8 3.0 0.4 44 0.8
Reading 3.7 0.5 3.9 0.5 4.7 0.7
Writing 24 1.0 2.7 0.7 4.3 0.8

Note. The scores were obtained from a 5-point scale where 1=very poor, 2= poor, 3 =average, 4=good and
5=very good.
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(L1) was Spanish. This group began acquiring Catalan, on average, 2.2 years
(SD=2.3) before the experiment. At the time of the experiment, they had been
attending Catalan courses, on average, for 12.1 months (SD=11.4) and were still
receiving formal instruction in Catalan.

They were also asked to complete the same language questionnaire as the be-
ginning language learners. Similar to the case of the beginning language learners,
the intermediate language learners had received their primary and secondary edu-
cation in Spanish and used this language most often in their social interactions.
Concerning frequency of language use (see Table 1), participants used Spanish
more frequently than Catalan in all contexts. They also rated their level of profi-
ciency in both languages. As Table 2 shows, their ratings were higher in Spanish
than in Catalan in the four linguistic skills and considered themselves more profi-
cient in Catalan than did the beginning language learners.

If we compare the ratings of the beginning and intermediate learners, one can
see that their scores on frequency of language use are very close (see Table 1).
This is not surprising if one considers, on the one hand, that Spanish and Catalan,
as mentioned earlier, are used regularly in everyday life, both in the spoken and
written domain. On the other hand, one must take into account that late learners
of Catalan, even highly proficient ones will always use their first more than their
second language. In light of these considerations, it was expected that our two
leaner groups were using Spanish more than Catalan, regardless of their level of
proficiency in L2.

Proficient bilinguals. Seventy-five Psychology students from the University
Rovira i Virgili (in Tarragona), whose mean age was 20.9 years (SD=3.8), partici-
pated in this experiment. They were all born in Catalonia and had acquired both
languages during childhood.

They were asked to complete the same language questionnaire as the other two
groups. They also had received their primary, secondary, and university education
in both languages. The questionnaire data also showed that they used the two lan-
guages to a similar extent in their everyday life (see Table 1) and rated themselves
as highly proficient in the four skills in both Spanish and Catalan (see Table 2). As
the data show, this group of participants was very balanced.

The proficient bilingual group included a larger number of participants than
that of the beginning and intermediate groups due to two reasons. First, although
other late learners of Catalan were available to participate in the study, Spanish
was not their first language. Second, many L1 Spanish speakers immersed in Cata-
lan in this region come to achieve a level of proficiency in Catalan that was higher
than the level that was required to be a participant in the beginner or the interme-
diate learner groups.
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Materials

A total of 70 word sets were selected as the critical materials of the experiment.
Each set consisted of seven word pairs. The first word of each pair was always in
Catalan (L2). The second one was always in Spanish (L1). The L1 word could be a
correct translation of the corresponding L2 word or one of six false translations.
In total, there were 7 experimental conditions with 10 stimuli each. The conditions
were the following:

1. Translation condition: the second word of the pair was the correct translation
of the first one (e.g., ruc — burro ‘donkey — donkey’).

2. Very close semantic condition: the second word of the pair was very similar in
meaning to the first one (e.g., ruc - caballo ‘donkey - horse’).

3. Control condition for condition 2: the second word of the pair was completely
unrelated either in form or in meaning to the correct translation (e.g., ruc -
domingo ‘donkey - Sunday’).

4. Close semantic condition: the second word of the pair was related in meaning
to the first one, although less than in Condition 2 (e.g., ruc - oso ‘donkey -
bear’).

5. Control condition for condition 4: the second word of the pair was completely
unrelated either in form or in meaning to the correct translation (e.g., ruc -
sed ‘donkey — thirst’).

6. Form condition: the second word of the pair was orthographically similar to
the correct translation of the first word (the so-called translation neighbor’s
e.g., ruc — berro ‘donkey — watercress’ where burro would be the correct trans-
lation of ruc).

7. Control condition for condition 6: the second word of the pair was completely
unrelated either in form or in meaning to the correct translation (e.g., ruc -

lejia ‘donkey - bleach’).

The word pairs from the very close and the close semantic conditions (conditions
2 and 4) were the same as those used by Ferré et al. (2006). The two measures of
their degree of semantic similarity (i.e., semantic distance and similarity ratings)
were provided in the study by Sanchez-Casas et al. (2006). In particular, word
pairs with very close semantic relations had an average semantic distance of only
0.7 (SD=0.2), and a mean of semantic similarity ratings of 6.9 (SD=0.12) (in a
scale from 1 to 9). In contrast, the average semantic distance between the word
pairs with close semantic relationship was 1.0 (SD=0.2), and the mean of the se-
mantic similarity ratings was 4.07 (SD=0.71). We also computed a measure of the
degree of similarity between the translation neighbors in the form-related condi-
tion using an algorithm described by Van Orden (1987) that provides an objective
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measure of orthographic similarity and has been used extensively in prior research
(see Schwartz, Kroll, & Diaz, 2007 for details). The average orthographic similarity
of our form-related pairs was 0.65 (SD=0.1).

Words in the control conditions were always matched in length (in number of
letters) and frequency (Davis & Perea, 2005) to the words from the corresponding
experimental conditions. The matching in both variables was done individually
for each of the words, that is, for each critical word, an unrelated word with equal
(or very similar) length and frequency was selected to serve as its control.

An additional set of 50 filler translation pairs were added in order to maintain
the same number of translation and non-translation pairs. Thus, in total, there
were 60 correct translation pairs (‘yes’ response) and 60 false translation pairs (‘no’
response), the latter being the focus of interest of the experiment. The different
conditions were counterbalanced across seven lists such that each participant only
saw each item once under a given experimental condition, but all items appeared
in all conditions across lists. The 50 filler translation pairs were the same in the
seven versions of the experiment.

Procedure and Apparatus

The task used in this experiment was a translation recognition task. In each trial,
participants saw a word in Catalan (L2) followed by a word in Spanish (L1) and
had to decide whether the second word was the correct translation of the first. The
complete sequence was as follows. After pressing a start button, a fixation point
(#) appeared on the screen for 750 milliseconds (ms). It was immediately followed
by the Catalan word, which was replaced by the Spanish word after 750 ms. The
Spanish word also appeared for 750 ms. Both words were presented in uppercase.
Reaction time was recorded to the nearest ms from the onset of the presentation of
the second word. This procedure was the same as that used by Ferré et al. (2006),
except that in the current experiment the time of presentation of the first word
was 250 ms longer given the low proficiency level in Catalan of the beginning
learners.

Participants were tested in separate soundproof booths. They indicated their
decisions by pressing one of two response buttons, using their preferred hand for
the ‘yes’ responses. The order of presentation of the items was randomized for each
participant. The display of the stimuli and recording of reaction times and error
percentages were controlled by the DMastr package developed by Forster and For-
ster (1990). A block of 12 practice trials was presented before the experiment.
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Results

The data corresponding to incorrect responses were discarded from the analyses.
Reaction times (RTs) that were more than two standard deviations above or below
the mean for a given participant in all conditions were trimmed to the appropriate
cutoff values. This trimming procedure led to a replacement of 4.2% of all trials.
Any participant who made an error rate above 15% (proficient and intermediate
group of participants) or 20% (beginner group) was removed from the data analy-
ses. These criteria led to the exclusion of 12 participants (6 beginners, 1 interme-
diate, and 5 proficient bilinguals). The mean RTs and percentage of errors (%E)
across the seven different experimental conditions are shown in Table 3.

Translation Data

Translation data were analyzed because they were considered as an indepen-
dent test of the three levels of proficiency established on the basis of the language

Table 3. Error Rate and Mean Reaction Time (RT) for the Three Groups of Participants

Conditions Beginning lan- Intermediate lan-  Proficient bilin-
guage learners guage learners guals
Error Rate RT Error Rate RT Error Rate RT
Translation 18.8 829.7 8.0 827.9 5.7 601.2
(ruc - burro; ‘donkey -
donkey’)
Very close pairs 26.3 970.9 140 10049 16.9 721.0
(ruc - caballo; ‘donkey -
horse’)
Control 1 17.5 1049.6 6.7 923.6 34 680.8
(ruc - domingo; ‘donkey —
Sunday’)
Close pairs 11.3 977.8 6.0 930.3 4.6 683.2
(ruc - oso; ‘donkey - bear’)
Control 2 17.5 969.3 7.3 900.5 2.4 671.5
(ruc - sed; ‘donkey - thirst’)
Form - related pairs 219 1089.6 6.0 9963 129 747.5
(ruc - berro; ‘donkey - wa-
tercress’)
Control 3 11.9 976.7 0.7 938.6 4.4 670.9

(ruc - lejia; ‘donkey -
bleach’)
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questionnaire. Two analyses of variance (ANOVAs) on the RTs and %E were per-
formed, one for the participants’ means and the other for the items’ means. In both
analyses, a significant effect was revealed for group on RT, MinF’(2, 194)=16.50,
p<.01, and %E, MinF’(2, 233)=5.37, p<.0L.

Planned comparisons of the RT data were carried out in order to compare the
three groups. The results revealed that proficient bilinguals were significantly faster
in responding than both intermediate learners, £ (83)=5.50, p<.01, £,(69) =9.39,
p<.01, and beginning learners, t,(84) =5.73, p<. 01, ,(69) =9.20, p<.01. The dif-
ference between the two groups of learners did not reach significance. Regard-
ing response accuracy, beginners showed a significantly higher percentage of er-
rors (18.8%) than did both intermediate (8%), ¢,(29)=2.37, p<.05, 1,(69) =2.67,
p<.01, and proficient bilinguals (5.7%), t,(84)=4.68, p<.01, £,(69) =4.45, p<.01.
The difference between the intermediate and proficient participant groups was not
significant, ,(83)=.98, p>.05, £,(69) =1.32, p>.05. The differences in RT and ac-
curacy for the three groups provide additional support for the validity of the pro-
ficiency distinction.

Non-translation Data

We performed an ANOVA on participants means and items means for both RT
and %E. Two factors were included in the analysis. The first was group, with three
levels (beginning and intermediate language learners and proficient bilinguals),
which was a between-subjects factor in the participants analysis and a within-
subjects factor in the analysis by items. The second was type of relation, with three
levels (very close semantic relation, close semantic relation, and form relation).
This last factor was treated as a within-subjects factor in both analyses and was
obtained by subtracting data belonging to control conditions from data from the
very close, close, and form-related conditions.

The ANOVAs performed on the RTs showed that there was a significant main
effect of the type of relation both by participants and by items, MinF’(2,254) =3.83,
p<.05. The main effect of group was only significant in the analysis by items, F,(2,
98)=2.26, p>.05, F,(2, 138)=5.88, p<.01. The interaction between the two main
effects reached significance in both analyses, MinF’(4, 463)=2.51, p <.05.

The ANOVAs of the %E, revealed a significant effect of the type of relation by
MinF’(2,320)=7.10, p<.01, although group in this case was only significant in the
analysis by participants, F|(2, 98)=3.22, p<.05, F,(2, 138)=1.91, p>.05. Finally,
the interaction between the two factors did not reach significance in either analy-
sis, F|(4, 196)=1.09, p>.05, F,(4, 276) = .54, p>.05.

Planned comparisons of the RT and %E were carried out between each re-
lated condition and its control. An interference effect should have been obtained if
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participants were slower to respond, committed more errors, or both in the related
conditions (i.e., false translation pairs) than in the non-related ones (i.e., controls).
The results are reported separately below for each group of participants.

Beginning language learners. Planned comparisons of the RTs showed that
there was not a significant interference effect in the very close semantic condition
in the participants analysis, ¢,(15)=-1.81, p>.05. In the item analysis, the effect
observed reached significance, £,(69) =-2.15, p<.05, but in the opposite direction
(i.e., faster responses in the very close condition than in its control condition).
No significant interference effect was observed in the close semantic condition,
t,(15)=.25, p>.05, £,(69)=-.11, p>.05, either. However, this group of learners
was sensitive to the form manipulation, as they responded significantly slower in
the form-related condition (1089.6 ms) than in the control condition (976.7 ms),
t,(15)=2.42, p<.05, £,(69) =2.24, p<.05.

A similar pattern of results was found when considering %E. We failed to ob-
tain a significant interference effect in the very close condition in the analysis by
participants, ¢,(15)=2.05, p>.05, although this effect reached significance in the
analysis by items, £,(69) =3.24, p<.01. Furthermore, there was not a significant
difference in the %E in the close condition when compared to its corresponding
control, ¢,(15)=-1.72, p>.05, t,(69)=-1.32, p>.05. As in the case of the RTs, a
significant interference effect was obtained for the form-related pairs, ¢,(15) =2.24,
p<.05, 1,(69) =2.45, p<.05.

Intermediate language learners. The same planned comparisons were per-
formed for the RT and %E for the intermediate language learners. Concerning
RTs, there was a significant interference effect in the very close condition (81.3
ms), t,(14) =4.31, p<.01, £,(69)=3.04, p<.01. However, this effect did not reach
significance in the close condition, ¢,(14) =1.38, p>.05, £,(69) =1.18, p>.05. Simi-
lar to the effect observed in beginning learners, a significant interference effect
(57.7 ms) was obtained in the case of the form related pairs, ¢,(14)=3.57, p<.01,
£,(69)=3.13, p<.01. The magnitude of this form interference effect did not dif-
fer significantly from that observed in the beginning learner group, ¢,(29)=1.09,
p>.05,1,(69)=.38, p>.05.

When analyzing %E, we observed a clear interference effect in the very close
condition, £, (14)=2.32, p<.05, £,(69)=3.03, p<.01, and a non-significant effect
in the close condition, ¢,(14) =-.52, p>.05, t,(69) =-.82, p>.05. Concerning the
form-related pairs, a significant interference effect was obtained in both the par-
ticipant and the item analyses, t,(14) =2.09, p=.056, t,(69) =2.74, p<.01.

Proficient bilingual group. Planned comparisons on data from the proficient
participants group on RT revealed a clear interference effect in the very close con-
dition (40.2 ms), ¢,(69)=3.96, p<.01, t,(69) =3.56, p<.01. There was not a signifi-
cant difference in the magnitude of this effect when compared to that observed
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in the intermediate participants group (40.2 ms vs. 81.3 ms), ¢,(83)=1.74, p>.05,
t,(69)=1.42, p>.05. Furthermore, proficient bilinguals were clearly slower when
responding to form related pairs than to their controls, £,(69)=9.64, p<.01,
t,(69)=6.62, p<.01. The magnitude of this form interference effect was not dif-
ferent from that observed in the intermediate learner group, ¢,(83)=-1.01, p>.05,
t,(69)=-.70,p> .05, orinbeginninglearner group, f (84) = 1.32, p>.05,¢,(69) = -.01,
p>.05. As with the two learner groups, we failed to obtain a significant interference
effect in the close semantic condition, ¢,(69)=1.82, p>.05, £,(69) =.97, p>.05.

Concerning %E, as in the case of the intermediate learners, we observed clear
interference effects in the very close condition, #,(69) =8.46, p<.01, £,(69) = 5.68,
p<.01. However, the proficient bilinguals also showed a significant interference
effect in the close condition, #,(69)=2.30, p<.05, £,(69)=2.11, p<.05. One must
take into account that this effect was not observed in RTs, therefore, we cannot
conclude that there is a clear interference effect with the closely related pairs. Fi-
nally, similar to the what we observed with the two learner groups, there was a
significant interference effect in the form-related condition, ¢,(69)=4.73, p<.01,
£,(69)=4.83, p<.01.

Discussion

The present study was designed to investigate the role that L2 proficiency can play
in determining how connections between lexical and semantic representations are
established in the course of acquiring a second language. This question was ad-
dressed by comparing performance of three groups of native Spanish speakers
with different level of proficiency in their L2 (Catalan) (i.e., beginners, intermedi-
ates, and highly proficient bilinguals) in a translation recognition task. The critical
conditions consisted of words from each language that were false translation word
pairs, either related in meaning (the L1 had a very close or a close non-associative
semantic relation to the L2 word) or in form (the L1 word was a translation neigh-
bor of the L2 word). The results revealed differences in the patterns of interference
effects in the three groups of participants, in particular, regarding the influence of
the semantic manipulation. In line with the results reported by Ferré et al. (2006),
the beginning L2 learners showed interference when the words were related in
form but not when the two words were semantically related. Intermediate L2
learners showed form interference effects but, unlike beginners, interference was
also observed when the semantic relation was very close. Finally, similar to what
was observed with intermediate learners, proficient bilinguals showed interfer-
ence effects with both form and very closely related words, which is in line with
the results of Ferré et al’s proficient group.
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Focusing first on the influence of form relations in the performance of the
three groups, the results suggest that form sensitivity does not seem to depend
on L2 proficiency since the magnitude of the interference effect was not signifi-
cantly different across the groups. This finding contrasts with findings reported by
Sunderman and Kroll (2006) with less and more proficient learners. In the form
condition similar to the one included in this experiment (i.e., translation neighbor,
cara-fact), these researchers observed that only the less proficient group showed
an interference effect with form related words, while the more proficient group
failed to do so. In our case, however, both intermediate and highly proficient bilin-
guals were sensitive to the same form manipulation.

One possible explanation of this disparity in the pattern of results could be due
to differences in the degree of form similarity between the translation neighbors
that were selected for the form related condition across the studies. It might be
possible that our translation neighbors were more similar than those used in pre-
vious studies (and produced therefore a greater interference). However, this does
not seem to be the case. Using the same orthographic similarity measure (Van
Orden, 1987), we computed the similarity between the translation neighbor pairs
available from Sunderman and Kroll’s (2006) study and found that the average
orthographic similarity of our pairs (0.65, SD=0.13) was very similar to the one
obtained with their word pairs (0.70, SD =0.08). It would be interesting, neverthe-
less, to investigate in future studies whether the degree of form similarity between
L1 and L2 words influences the size of the interference effects, as has been shown
to be the case when the semantic relatedness is manipulated.

Another possibility to be considered is that the overall greater form sensitiv-
ity observed in our experiment, in comparison to that obtained in prior studies,
might be attributed to the close relationship between Spanish and Catalan if we
compare them to Spanish and English, which are the pair of languages used in
the other studies (e.g., Sunderman & Kroll, 2006; Talamas et al., 1999). Spanish
and Catalan, in contrast to English, are both Romance languages, and there are a
great number of words that are similar in form across the two languages. However,
it is not clear how this closer similarity in form between the languages could ac-
count for our different pattern of results. The form relation in these translation
recognition experiments was a manipulation within the language and not across
languages. That is, the second (Spanish) word in the non-translation pairs in the
form related condition was orthographically similar to the correct translation of
the first word (in Catalan) (for example, in the pair ruc - berro ‘donkey — water-
cress’, the Spanish word berro ‘watercress’ is similar to the Spanish translation of
ruc — burro ‘donkey’). Thus, the close similarity between the two languages used
does not seem to be relevant in the form conditions examined in these studies.
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In our view, a more plausible explanation of the different pattern of results re-
garding form relations relates to the specific linguistic situation of the participants
tested here. As mentioned earlier, the participants were living in a community
where the two languages, Spanish and Catalan, are frequently used. In addition,
people in this region often change from one language to the other during the same
conversation and in written language (e.g., newspapers where the two languages
are present). Thus, it might not be surprising that in such a linguistic context,
lexical representations of words from the two languages remain active, explaining
why our proficient bilinguals are sensitive to form interference with translation
neighbors. In this respect, it is interesting to mention that recent findings by Linck
et al. (2007) seem to suggest that not only L2 proficiency but also having the op-
portunity of being immersed in the L2 context can affect the magnitude and type
of form interference observed (for more details, see Linck et al., 2007; Sunderman
& Kroll, 2006). Nevertheless, additional research would be needed to determine
the precise role of linguistic context regarding this issue.

In contrast to form relations, the pattern of semantic interference we found in
the three groups demonstrates that level of proficiency in L2 can modulate mean-
ing sensitivity when word relations are purely semantic in nature. In particular,
what these results seem to suggest is that a minimum level of proficiency in L2 is
required in order for meaning sensitivity to occur. This supports the view that it is
only at an early stage of L2 acquisition that conceptual information cannot be ac-
cessed directly from L2. At a later stage, L2 learners (at an intermediate level) seem
to be sensitive to meaning and, thus, are able to gain access to the conceptual system
directly from words presented in the L2, as is the case with proficient bilinguals.

The pattern of effects with purely semantic relations, however, differs from
what has been reported in studies examining English speakers learning Spanish
(Sunderman & Kroll, 2006; Talamas et al., 1999). For instance, in a recent study,
Sunderman and Kroll (2006) compared post hoc the magnitude of semantic inter-
ference for related words that were more or less semantically similar with regard
to the translation recognition performance of two learner groups with different
level of proficiency. Unlike the present study, both less and more similar word re-
lations produced semantic interference effects, and this was the case regardless of
proficiency (see also Talamas et al., 1999 for a similar pattern of results when they
examined more proficient learners). The different results we found in the present
study with very close and close semantic relations cannot be due to differences in
L2 proficiency since semantic interference was observed only with words which
were very close related in meaning, which was the case for intermediate L2 learn-
ers as well as our highly proficient bilingual participants.

Another possible explanation to account for the differences between the above
studies concerns the nature of the semantic relation used. As mentioned earlier, in
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our studies, purely (non-associative) semantic relations were tested, while both Ta-
lamas et al. and Sunderman and Kroll examined mostly associative relations. One
might propose that for meaning sensitivity to emerge in purely semantic relations,
not only do learners not only have to achieve a minimum level of L2 proficiency
but the two semantically related words also need to be highly similar in meaning.
However, a priori, there is not clear explanation why this should only be the case
for non-associative semantic relations. Alternatively, it also might be possible that
the different pattern of results is due to differences in the degree of similarity of the
words selected in the above studies. That is, our close semantically related words
may be less similar in meaning than those used in previous studies, which would
explain why we did not get interference effects with these word relations. In order
to test this possibility, a more detailed study needs to be carried out where the
degree of semantic similarity of the two sets of semantically related words can be
compared. It should be mentioned that our semantically related words were select-
ed on the basis of both similarity ratings and a feature generation task (Sanchez-
Casas et al.,, 2006) and were included as an experimental manipulation (see also
Ferré et al., 2006). However, both Talamas et al. (1999) and Sunderman and Kroll
(2006) performed a post hoc comparison between more and less similar words,
based only on similarity ratings. Thus, the same procedures should be employed
across studies to estimate meaning similarity before definitive conclusions can be
drawn regarding the influence of meaning similarity in translation performance.

Finally, it is important to provide an explanation of why L2 proficiency can
modulate meaning sensitivity when purely semantic relations are used but not
when associative relations are used. Although the RHM does not take this fac-
tor into account, one might predict different pattern of results for associative and
purely semantic relations within the framework of this model. Associative rela-
tions reflect lexical-level usage and one can think of them as being the result of
one-to-one links established at the lexical level. Thus, processing associative rela-
tions across languages would be mediated more by lexical connections than by
conceptual connections.

On the contrary, coordinate (purely semantic) relations reflect a tightly orga-
nized semantic network. They may be seen as the result of a one-to-one link from a
lexical form to a semantic/conceptual representation network. Therefore, process-
ing coordinate relations would rely more upon conceptual than on purely lexical
connections. If L2 proficiency and type of semantic relation interact, we might
expect learners at early stages of L2 acquisition to be sensitive only to relations that
are associative in nature, since they rely more on lexical than conceptual connec-
tions when accessing meaning from L2, whereas we would expect learners with an
intermediate level of proficiency to be influenced by both associative and purely
semantic relations. Further research is needed to test these predictions.
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The present study has focused on how lexical and semantic connections be-
tween L1 and L2 word representations can be influenced by level of proficiency in
L2.The results we have obtained suggest that L2 proficiency is an important factor
in determining the way in which these connections are established, even when L2
learning is taking place in an immersion context where the two languages are used
frequently. These results also have implications for L2 vocabulary learning since
they provide evidence that in the process of acquiring L2 words, direct form (lexi-
cal) connections with L1 words are formed in the early stages by the L2 learner,
but direct access to the word semantic information appears to be achieved later
in the learning process after a basic level of proficiency has been reached. From a
methodological point of view, the current study also indicates that the translation
interference paradigm we have used could be employed with beginning learners to
examine other questions related to L2 vocabulary learning, such as the influence of
form similarity, cognate status, or type of semantic relation.
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Objetivos especificos

e Examinar el patron de los efectos de priming semantico en bilinglies muy competentes
en sus dos lenguas.

e Comprobar si existen asimetrias en la magnitud de los efectos de priming seméantico y
de traduccion en funcién de la direccion del priming, siguiendo la propuesta del Modelo
Jerarquico Revisado.

e Determinar si se cumple la hipétesis que se deriva del Modelo de Rasgos Distribuidos
de que el priming de traduccion es mas robusto que el priming semantico, y de que la magni-
tud del priming dependera del grado de relacion semantica.

e Investigar el papel del grado de semejanza en el significado en los efectos de priming
semantico a través de lenguas.

Predicciones

Teniendo en cuenta el alto nivel de competencia en sus dos lenguas de los bilingtes exa-
minados, y la evidencia previa disponible en la literatura, esperariamos que nuestros bilinguies
mostraran efectos de priming de traduccion y semantico, y que estos efectos fueran de la
misma magnitud en ambas direcciones, al igual que lo observado por Perea et al. (2008) em-
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pleando a bilingtes similares a los nuestros, pero con priming enmascarado. Por otra parte,
también cabria esperar segun el MRD que los efectos de priming de traduccion fueran mayo-
res que los de priming semantico.

Respecto al grado de relacion semantica a través de lenguas, tomando en consideracion
tanto la evidencia previa obtenida con reconocimiento de traducciones (ej.: Sunderman y
Kroll, 2006; Talamas et al., 1999) como los resultados obtenidos con monolinglies, cabria
esperar que el rendimiento en los bilinglies muy competentes en sus dos lenguas fuera similar
al de los monolinges, es decir, se esperaria una modulacion del efecto de priming en funcion
del grado de semejanza, lo cual seria consistente tanto con el MJR como con el MRD.

Resumen

El altimo articulo que se presenta en este trabajo, abordd de nuevo el papel del grado de
solapamiento semantico entre palabras en el patron de efectos de priming semantico (véase
Articulo 1), pero en este caso a través de lenguas.

Como participantes se seleccion6 Unicamente a bilinglies muy competentes de castellano y
de catalan, con el fin de comprobar la capacidad de acceder directamente al nivel conceptual
desde el nivel Iéxico de sus dos lenguas. Para ello, los experimentos se llevaron a cabo en las
dos direcciones posibles (de L1 a L2 y de L2 a L1). Con el paradigma de priming semantico
visible como paradigma experimental, y el conjunto de materiales empleado en los experi-
mentos anteriores, se emplearon las tareas de decision léxica y de decision seméantica. Asi-
mismo, los pares prime-target podian ser traducciones, palabras con una relacion semantica
muy cercana, cercana, 0 no tener ninguna relacion semantica.

Los resultados mostraron claros efectos de priming semantico en ambas tareas tanto en la
condicion de relacion muy cercana como en la cercana. Ademas, los efectos fueron de mayor
magnitud en la condicion muy cercana que en la cercana. Otro dato a destacar es que no hubo
diferencias en los resultados en funcién de la lengua del prime (L1 6 L2) y que el priming de
traduccion fue significativamente mayor al priming semantico en todos los casos.

La conclusion principal es que el grado de solapamiento semantico entre palabras a través
de lenguas modula los efectos de priming también en bilingies, con palabras cuya Unica rela-
cion es seméntica, e independientemente de que la lengua del prime sea la primera o la segun-
da. Destaca sobre todo la similitud de este patron de resultados con el obtenido en monolin-
gles, lo que estaria en consonancia con las predicciones del MJR: los bilinglies muy compe-
tentes pueden acceder directamente al significado de las palabras desde sus dos lenguas. Asi-
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mismo se confirman las predicciones hechas desde el MRD, tanto en cuanto a que el priming
de traduccidn deberia ser mayor que el seméantico, como en cuanto a que el grado de relacion
semantica deberia modular los efectos de priming incluso a través de lenguas.



UNIVERSITAT ROVIRA I VIRGILI

LA ORGANIZACION DE LA MEMORIA BILINGUE: CONEXIONES LEXICAS Y CONCEPTUALES EN LA ADQUISICI@N DE LA SEGUNDA LENGUA
Marc Guasch Moix

DL: T-1800-2011



UNIVERSITAT ROVIRA I VIRGILI

LA ORGANIZACION DE LA MEMORIA BILINGUE: CONEXIONES LEXICAS Y CONCEPTUALES EN LA ADQUISICION DE LA SEGUNDA LENGUA
Marc Guasch Moix

DL: T-1800-2011

Articulo 4 149

\_P Psychology Press
JOURNAL OF COGNITIVE PSYCHOLOGY, 0000, 00 (00), 1-20 Tayior & Francis Group

Effects of the degree of meaning similarity on
cross-language semantic priming in highly
proficient bilinguals

Marc Guasch, Rosa Sanchez-Casas, Pilar Ferré, and José E. Garcia-Albea

CRAMC, Departament de Psicologia, Universitat Rovira 1 Virgili, Tarragona, Spain

This study aimed to determine if access to meaning can be directly achieved from the words in the two
languages, examining the influence of the degree of semantic overlap between related words across
languages in the pattern of priming effects. Nonassociative semantically related words (members of the
same category) were used, avoiding explicitly associative relationships. Using a priming paradigm, highly
proficient Catalan-Spanish bilinguals were visually presented with pairs of words that either were
translations of each other, had a very close semantic relationship (in terms of shared features), a close
semantic relationship, or no semantic relationship at all. Participants performed either a lexical decision
task (Experiment 1) or a semantic decision task (Experiment 2). The main results of the study were the
same in both language directions (Spanish—Catalan and Catalan—Spanish), showing that the degree of
semantic overlap (in terms of shared features) between words in different languages can modulate
priming effects, regardless of the language of the prime and the task used. These results demonstrate that
there is cross-language activation of shared semantic representations and, thus, that highly proficient
bilinguals can have direct access to word meaning from the two languages.

Keywords: Bilingual representation and access; Degree of semantic overlap; Highly proficient bilinguals;
Lexical decision and semantic decision; Semantic priming.

In the study of the representation of words in
memory, it is widely accepted that there are two
levels of representation: one that has to do with
the (orthographic/phonological) form of the word
(i.e., the lexical level) and another that has to
do with the word’s meaning (i.e., the semantic/
conceptual level). In the case of bilingual mem-
ory, this characterisation must take into account
both of the speaker’s languages and, therefore,
the links between the various levels of represen-
tation across the two languages. Models of
bilingual memory differ in whether they consider
that each language has its own independent
lexicon (e.g., the revised hierarchical model

[RHM]; Kroll & Stewart, 1994), or in whether
they propose a single integrated lexicon for the
two languages. Two relevant models of the last
type are the bilingual interactive activation mod-
el, BIA+ (Dijkstra & van Heuven, 2002), and the
distributed lexical/conceptual feature model
(DRM), proposed by de Groot and colleagues
(de Groot, 1992a, 1992b; de Groot & Hoeks, 1995;
van Hell & de Groot, 1998a, 1998b). However, all
of these models assume a shared semantic/con-
ceptual level of representation for both languages
(see Francis, 1999, 2005, for a review). Within the
framework of these models, one question that has
received increasing attention is whether direct
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links are established between the lexical repre-
sentation of words and this common semantic/
conceptual representation, and therefore whether
bilinguals can access meaning directly from the
lexical representations of both the first (L1) and
the second language (L2). In this study, we
attempted to address this question by examining
the performance of highly proficient bilinguals of
Catalan and Spanish, in a task where they were
asked to process semantically related words from
their two languages.

The paradigm that has generally been used to
investigate issues concerning semantic represen-
tation and access is the semantic priming para-
digm. Using this paradigm, it has been found that
the recognition of a word (target) is faster and
more accurate if preceded by a word (prime) that
is semantically related than if it is preceded by an
unrelated word (see, for reviews, McNamara &
Holbrook, 2003; Neely, 1991). For example, in a
lexical decision task (i.e., saying whether a
sequence of letters is a word or a nonword),
participants respond more quickly to the word
“donkey” if it is preceded by ‘“‘horse” than if it is
preceded by ‘““thimble”. If one assumes spreading
of activation as the mechanism underlying prim-
ing, the semantic priming effect would be the
result of the activation produced by the prime at
the semantic/conceptual level (e.g., horse) gradu-
ally spreading to the set of nodes representing the
target word’s semantic/conceptual information
(e.g., donkey). When bilinguals are tested, the
language of the prime and the target is manipu-
lated, and one can determine whether the seman-
tic facilitation effect is also present across
languages. For example, in English-Spanish bilin-
guals, if the same facilitation effect is found
between “caballo” (“horse” in Spanish, L.2) and
“donkey” (L1) as between ‘“horse” and “don-
key”, this would indicate that the word in the
nontarget language activates shared semantic
representations and that direct access to meaning
can be achieved from both L1 and L2 lexical
forms (“caballo” and “horse”).

Evidence of cross-language semantic priming
effects was reported in studies conducted in the
1980s and the 1990s, when these effects were first
examined (e.g., Chen & Ng, 1989; de Groot &
Nas, 1991; Frenck & Pynte, 1987; Jin, 1990;
Keatley, Spinks, & de Gelder, 1994; Kirsner,
Smith, Lockhart, King, & Jain, 1984; Schwanen-
flugel & Rey, 1986; Tzelgov & Eben-Ezra, 1992;
Williams, 1994). However, the diversity of the
methodology used in these studies inhibits any

reliable comparison. This diversity can be attrib-
uted to various factors. First, the studies used
different types of semantic relationships, without
controlling whether the word pairs had an asso-
ciative or a purely semantic relationship. Second,
the studies used different types of bilinguals
whose L2 proficiency level and age of acquisition
were not always comparable. And third, the
studies differed in terms of the priming proce-
dures used. For example, the interval between the
presentation of the prime and the target (i.e., the
stimulus—onset asynchrony, or SOA) varied from
one study to the next, as did the priming direction
(i.e., whether the prime was presented in L1 or
L2) (see Altarriba & Basnight-Brown, 2007, for a
review).

The studies which have been carried out more
recently have attempted to control for these
factors, providing a more reliable picture of
the existence of semantic priming between-
languages (e.g., Basnight-Brown & Altarriba,
2007; Dong, Gui, & MacWhinney, 2005; Duyck,
2005; Kiran & Lebel, 2007; Kotz, 2001; Kotz &
Elston-Giittler, 2004; Perea, Dunabeitia, & Car-
reiras, 2008; Schoonbaert, Duyck, Brysbaert, &
Hartsuiker, 2009; Silverberg & Samuel, 2004).
Regarding the question presented in this study,
that is, if access to the word meaning can be
directly achieved from the two languages, the
findings from these studies are not conclusive. All
of them have shown that semantic priming effects
can be obtained between languages in proficient
bilinguals in at least a lexical decision task, which
is the most commonly used task in studies of this
sort. However, the results are less consistent when
the language of the prime is manipulated. Sig-
nificant effects are observed in all the studies in
which the prime is presented in L1 (e.g., Basnight-
Brown & Altarriba, 2007; Dong et al., 2005; Kiran
& Lebel, 2007; Perea et al., 2008), but when the
prime is presented in L2, some studies have not
found any effects (Basnight-Brown & Altarriba,
2007; Duyck, 2005; Kiran & Lebel, 2007),
other studies have reported effects of lesser
magnitude (Dong et al., 2005; Kiran & Lebel,
2007; Schoonbaert et al., 2009), and only one
study has found effects of the same magnitude as
when the prime is in L1 (Perea et al., 2008).

One of the factors that could contribute to
explain the presence (or absence) of semantic
priming effects when the prime appears in L2
concerns the characteristics of the bilinguals who
were tested in these studies. Although in all cases
the participants were considered to be very
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proficient in both languages, they differed in how
balanced they were in terms of level of profi-
ciency and exposure to their first and second
language. Only when the bilinguals were equally
proficient in their L1 and L2, used both languages
and were exposed to them on a daily basis from
birth (the Basque-Spanish balanced bilinguals in
the study of Perea et al., 2008), did semantic
priming effects occur in a similar magnitude,
regardless of the language of the prime. In
contrast, in the studies where the priming effects
from L2 to L1 failed to be consistent, the
bilinguals under examination were unbalanced
(e.g., Basnight-Brown & Altarriba, 2007; Dong
et al., 2005; Duyck, 2005; Kiran & Lebel, 2007;
Schoonbaert et al., 2009).

The pattern of priming effects found in ba-
lanced bilinguals is consistent with the predictions
derived from available models of bilingual mem-
ory. For instance, the RHM (Kroll & Stewart,
1994) proposes that in early acquisition stages of
the L2, there are only strong connections between
the L1 lexical form and the shared semantic/
conceptual store, meaning that access to this store
from L2 is mediated by the L1 lexical form. With
increased proficiency, however, the links between
the L2 lexical form and the semantic/conceptual
store would strengthen, so that access to the word
meaning can be directly achieved from the second
language. According to the RHM, therefore,
balanced bilinguals are expected to show
similar semantic priming effects in both language
directions.

The prediction for the DRM would be similar
to that of the RHM. The DRM represents the
semantic/conceptual word level as a set of nodes
which correspond to semantic features and which
are connected to the corresponding lexical forms
in the two languages (de Groot, 1992a, 1992b;
van Hell & de Groot, 1998a, 1998b). For an
unbalanced bilingual, it has been suggested that
semantic representation would be richer for L1
than for L2 (e.g., Duyck & Brysbaert, 2004;
Schoonbaert et al.,, 2009; Tokowicz, Kroll,
de Groot, & van Hell, 2002). This implies that
an L1 word activates more conceptual nodes than
an L2 word. Under the assumption that the
magnitude of the semantic priming depends on
the number of semantic features shared by the
two languages, priming effects should be greater
when an L1 word is presented as a prime (for a
similar view, see the ‘“sense model” proposed by
Finkbeiner, Forster, Nicol, & Nakamura, 2004). In
the case of a balanced bilingual, however, both L1

and L2 words activate similar number of con-
ceptual nodes and thus no differences in the
magnitude of priming effects are expected as a
function of the language of the prime. The
experiments reported in the present study exam-
ined balanced bilinguals of Catalan and Spanish
of the same characteristics as Perea et al.’s (2008)
participants, in order to provide a further test of
these predictions regarding semantic priming
effects between languages.

A bilingual level of proficiency is not the only
variable that can determine to what extent shared
semantic representations are activated across
languages. Variables concerning word semantic
characteristics have also proved to be relevant.
For instance, there is evidence that concrete
words are translated faster (e.g., de Groot,
1992a, 1992b; de Groot, Dannenburg, & van
Hell, 1994; van Hell & de Groot, 1998a), and
show larger semantic priming effects than abstract
words (e.g., Schoonbaert et al., 2009). Similarly,
participants are found to be faster and more
accurate when recognising or translating words
that have a unique meaning in the two languages
(one-word translations) than words with multiple
translations (e.g., Boada, Sanchez-Casas, Garcia-
Albea, Gavilan, & Ferré, 2009; Degani &
Tokowicz, 2010; Laxén & Lavaur, 2010; Tokowicz
& Kroll, 2007). These findings have been ex-
plained within the framework of the DRM,
assuming that the number of shared semantic/
conceptual nodes is the crucial factor in determin-
ing cross-language activation at this level of
representation.

According to this model, the meaning of
concrete words is less language dependent than
the meaning of abstract words and, therefore, the
overlap between their semantic representations in
terms of shared nodes is greater across the two
languages. Regarding the effect of the number of
translations, the DRM proposes that the max-
imum semantic overlap will be observed in the
case of word translations that have a single
meaning in the two languages, the proportion of
shared semantic nodes being smaller for those
words with more than one translation.

An additional and novel approach to deter-
mine if words from the two languages activate
shared semantic representations is to manipulate
the meaning overlap between the semantically
related words. To our knowledge, none of the
available studies has manipulated the degree of
similarity in meaning between primes and targets
in word recognition performance in bilinguals. If
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we define semantic similarity in terms of over-
lapping semantic features, this variable could
be relevant to test some of the predictions of
the DRM. As in the case of concrete and unique
translations, this model would propose that words
that are very closely semantically related would
share more nodes of their semantic/conceptual
representation, than words that are related in
meaning to a lesser degree. Under the assumption
that semantic priming effects are sensitive to the
number of semantic nodes shared by the two
languages, the closer the semantic relationship
between the words, the greater the size of the
priming effects.

Evidence that the degree of semantic similarity
is a good predictor of the magnitude of priming
effects has been provided in different monolin-
gual studies (McRae & Boisvert, 1998; Sanchez-
Casas, Ferré, Garcia-Albea, & Guasch, 2006;
Vigliocco, Vinson, Lewis, & Garrett, 2004). Of
relevance here is the study carried out by
Sanchez-Casas et al. (2006), who investigated
the influence of this variable on the magnitude
of priming effects using both a lexical decision
task and a semantic decision task (i.e., deciding
whether a target word is concrete). In their study,
a target word (e.g., “burro”, donkey in Spanish)
was preceded by a very closely related word (e.g.,
“caballo”, horse), a closely related word (e.g.,
“0s0”, bear) or an unrelated word. The semanti-
cally related word pairs were words belonging to
the same category (i.e., coordinates) and lexical
association was explicitly avoided by the authors.
Confirming previous studies (e.g., Vigliocco et al.,
2004), Sanchez-Casas et al. (2006) found priming
effects in the lexical decision task in both the
“close condition” and the “very close condition”,
with effects of greater magnitude in the latter
case. They also found a similar pattern of results
with the semantic decision task, demonstrating
that the effects were not task dependent. Using
the same prime-target word pairs as Sanchez-
Casas et al., the experiments reported in the
present study tested the balanced bilingual speak-
ers of Catalan and Spanish in the two tasks, lexical
decision and semantic decision. The aim was to
determine to what extent the degree of meaning
similarity between nonassociative semantically
related words modulates the pattern of priming
effects in the two tasks, reflecting cross-language
activation of shared semantic representations.

A final contribution of the present study that is
important to mention refers to the type of
semantic relations used. Most bilingual priming

studies have used prime-target pairs that were
semantic and associatively related (e.g., Basnight-
Brown & Altarriba, 2007; Dong et al., 2005; Kiran
& Lebel, 2007; Perea et al., 2008; Schoonbaert
et al., 2009; Silverberg & Samuel, 2004). The only
two studies where semantic and associative rela-
tions have been tested separately are the ones
carried out by Kotz and her colleagues (Kotz,
2001; Kotz & Elston-Giittler, 2004). These
authors examined semantic priming in L1 and
L2 with only-semantically related words (nonas-
sociated) and associatively related words, using a
lexical decision task and highly proficient bilin-
guals, and registering reaction times (RT) and
event-related potentials (ERP) data. They found
priming effects in the two languages, but in
contrast to monolingual studies (e.g., Bueno &
Frenck-Mestre, 2008; McRae & Boisvert, 1998;
Sanchez-Casas et al., 2006; Vigliocco et al., 2004),
there was no priming in RT with words semanti-
cally but not associatively related, although it was
obtained in the associated pairs. Regarding the
ERP data, Kotz (2001) found evidence of these
effects in both types of semantic relations,
whereas Kotz and Elston-Giittler (2004) only
obtained semantic priming with associatively
related words. It has to be taken into account
that, although participants in both studies were
highly proficient, only those tested by Kotz (2001)
were early bilinguals. Thus, the ERP results
suggest that the age of L2 acquisition might
modulate semantic priming in bilinguals. As there
is only one bilingual study that has examined
semantic word relations that are nonassociative
with early bilinguals (Kotz, 2001), and its results
are not in the same line as the monolingual RT
data, we have decided to provide an additional
test of this type of word relations with early
bilinguals of Catalan and Spanish that are reg-
ularly exposed to both languages to a similar
degree.

To conclude, the two main aims of the present
study were, on the one hand, to examine the
pattern of between language priming effects in
highly proficient balanced bilinguals; and, on
the other hand, to investigate the role that the
degree of meaning similarity has on cross-
language semantic priming effects with nonasso-
ciative semantic relations. In order to achieve
these aims, we conducted two experiments. Ex-
periment 1 involved a lexical decision task in
which the prime could be presented in Catalan
and the target in Spanish, or the other way around
(i.e., prime in Spanish and target in Catalan). In
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Experiment 2, the same word pairs were used in a
semantic decision task, also in the two language
directions—that is, the prime was in Spanish and
the target was in Catalan or vice versa. In the two
experiments, prime and target word pairs were
presented under three priming conditions: trans-
lation, very closely semantically related and
closely semantically related. According to the
DRM, we would expect to find the largest
priming effects in the translation condition since
the semantic overlap in this case is maximum (all
of them were concrete words with the same
meaning in the two languages; e.g., ruc-burro,
“donkey”’). We also expected to find priming
effects in the two semantically related conditions,
although the size of these effects would be greater
when the semantic relation is very close (e.g., ruc-
caballo, “horse”) than when it is close (e.g., ruc-
oso, “bear””). Moreover, if the semantic activation
in the case of balanced bilinguals does not depend
on the language of the prime, a similar pattern of
semantic priming effects should be observed in
both language directions.

EXPERIMENTS

Before beginning with the description of the
experiments, we consider it is essential that we
briefly characterise the bilinguals who partici-
pated in this study. To do so, we need to provide
an overview of the linguistic situation in Catalo-
nia, in which Tarragona, the site of the experi-
ments, is situated, and where the bilinguals used
in this study were born and currently live. In
Catalonia, Catalan and Spanish are co-official
languages. People who are born in Catalonia—
like the bilinguals who participated in this
study—are exposed to both languages from an
early age. In day-to-day life in Catalonia, it is
common to have conversations involving both
languages, and both are used in the media (e.g.,
newspapers, radio, and television). Upon com-
pleting their primary and secondary education,
young people are proficient in both Catalan and
Spanish, and they keep using the two languages at
the university level, where classes can be taught in
either language. Due to the frequent exposure to
both Catalan and Spanish from early childhood,
and in particular to the high proficiency level
demonstrated by the bilinguals who participated
in these experiments, it is difficult to say which
language is dominant. This is not to say, however,
that individual speakers do not use one of the

languages more than the other. Since this level of
exposure to and proficiency in both languages is
relevant to the study, we will not refer to the
languages as native language (L1) and second
language (L2). Instead, we will simply refer to
them as Catalan and Spanish (see Perea et al.,
2008, for a similar decision in the case of
bilinguals of Basque and Spanish).

EXPERIMENT 1
Method

Participants. Seventy-four psychology students
from the Rovira i Virgili University (Tarragona,
Spain) participated in this experiment as a course
requirement. Their average age was 21.9 years
(SD =5.5). Forty-two students performed the
experiment in the Catalan—Spanish direction,
although two of them were eliminated from the
study, as their percentage of errors in the experi-
mental task was higher than 15%. The remaining
32 students performed the experiment in the
Spanish—Catalan direction.

All the participants were highly proficient
bilinguals of Spanish and Catalan who had
acquired both languages in their early childhood.
Each participant filled out a questionnaire about
his or her linguistic background. On a 5-point
scale, where 1 was “very bad” and 5 was ‘“‘very
good”, participants rated their proficiency in
Spanish as 4.8, on average (SD =0.4), and as 4.7
in Catalan (SD =0.5). These ratings clearly in-
dicated that they were very balanced bilinguals.
Furthermore, since reading was the skill involved
in the experimental task, participants were also
asked to estimate how often they read in each
language on a 5-point scale (1 = “reading only in
Catalan”, 5 = “reading only in Spanish”’). Their
average rating was 3.3 (SD =1), thus suggesting
that they read equally often in both languages.

Materials and design. We used the same set of
experimental items as Sanchez-Casas et al. (2006)
in their study of monolingual priming. It consisted
of 72 word triplets. In the Catalan—Spanish
direction, each triplet was made up of one
Spanish target word and two Catalan words
presented as primes (one with a very close
semantic relationship to the prime, and the other
one with a close semantic relationship; see
Appendix A). In the Spanish—Catalan direction,
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the 72 word triplets were the same except that the
primes were translated into Spanish, and the
targets were translated into Catalan (see Appen-
dix B). Additionally, some of the nonwords were
modified to follow the rules of orthography and
phonology in Catalan, which are different from
those of Spanish. Other nonwords were modified
to make their structure more similar to that of
Catalan words.

For the details of the procedure for establish-
ing the degree of similarity between the semanti-
cally related words, see Sanchez-Casas et al.
(2006). To briefly recap, the authors used two
indices of semantic similarity: (1) the number of
features shared by the prime and target words,
converted into a numerical value representing the
semantic distance between the two words; and (2)
estimations of the semantic similarity of the same
word pairs obtained using a judgement task
involving a 9-point scale. Only purely semanti-
cally related word pairs were used; associative
pairs were explicitly excluded.

Each target word appeared in one of the
following four experimental conditions, each con-
taining 18 items: (a) a translation condition, in
which the prime was the correct translation of the
target (e.g., in the Catalan—Spanish direction: ruc-
BURRO, donkey-DONKEY); (b) a very close
semantic condition, in which the prime was very
closely related to the target (e.g., cavall-BURRO,
horse-DONKEY); (¢) a close semantic condition,
in which the prime was less closely related to the
target (e.g., 6s-BURRO, bear-DONKEY); and (d)
an unrelated control condition, in which the prime
and the target had no semantic relationship and
did not even belong to the same semantic category
(e.g., didal-BURRO, thimble-DONKEY).

In addition to the critical items, we included 72
pairs of primes and targets as fillers, in order to
reduce the percentage of related items (i.e., 19%)
and therefore prevent strategic factors from
coming into play. In order to make the number
of “no” answers equal to the number of “yes”
answers (i.e., the 144 target words), we also
included 144 nonwords, which were presented as
targets and always preceded by primes that were
words. The nonwords were phonologically and
orthographically legal in the language that were
simulating.

We developed four different versions of the
experiment for each language direction. Taking
into account all four versions, each target ap-
peared in each of the four priming conditions, but
each participant saw each target just once. The

nonwords and filler items were the same in all
four versions of the experiment. The primes
always appeared in lower case and the targets in
upper case. We also developed a practice set of 12
items, which was the same for all versions of the
experiment. It included examples of each priming
condition, in the same proportion as in the set of
experimental items.

Procedure and apparatus. A lexical decision
task was used in the experiment. Participants
were shown a total of 288 prime—target pairs on a
computer-controlled video display. The sequence
of the experiment was as follows: After pressing a
pedal connected to the computer, an attention
point (““ + ) appeared in the centre of the screen
for 250 ms. The prime appeared in the centre of
the screen immediately afterwards and remained
there for 250 ms. The upper-case target then
appeared in the centre of the screen and remained
there for 1000 ms. The participants then had to
say whether the target was a word or nonword by
pressing one of two buttons, marked “yes” and
“no” (with the “yes” button always being held by
the dominant hand). The items were presented in
random order for each participant. After each
response, the participants received feedback
about their reaction time and response accuracy.
The participants carried out the task in individual
soundproofed booths. The items were presented
and the data were collected by DMDX, a
program developed by Forster and Forster
(2003). The experiment took about 20 minutes
to complete.

Results and discussion

Incorrect responses were excluded from the
analyses. Reaction times (RTs) that were more
than two standard deviations from the mean for a
given participant in all conditions, as well as RTs
smaller than 200 ms or greater than 2000 ms, were
also discarded (this excluded 3.9% of the data for
each language direction). Table 1 shows the mean
RT data for correct responses as well as the
percentage of errors (%E) for all experimental
conditions.

Separate ANOVAs were conducted on the RT
data and the%E data. One ANOVA was carried
out for the participants’ means and another for the
items’ means. These analyses included the factor
“language direction” with two levels (Catalan—
Spanish and Spanish—Catalan), manipulated
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TABLE 1
Mean RT (in ms) and percentage of errors (%E) in the four experimental conditions and the corresponding priming effects (RT and
%E) in the lexical decision task (standard deviations are shown in parentheses)

Priming effect

Condition Mean WE RT WE

Catalan—Spanish
Translation (e.g., ruc-burro; “donkey-donkey”) 555 (101) 3.0 (3.8) 55 4.0%*
Very close (e.g., cavall-burro; “horse-donkey’) 576 (94) 43 (5.9) 34k 2.7
Close (e.g., os-burro; “bear-donkey””) 588 (95) 4.6 (5.6) 22%% 2.4%
Control (e.g., didal-burro; “thimble-donkey”) 610 (101) 7.0 (7.0)

Spanish—Catalan
Translation (e.g., burro-ruc; “donkey-donkey”) 536 (106) 2.5 (4.1) 65+ 4.2%%
Very close (e.g., caballo-ruc; “horse-donkey’) 556 (97) 4.9 (4.9) 45%% 1.8
Close (e.g., oso-ruc; “bear-donkey”’) 575 (100) 5.5 (6.5) 26%* 1.2
Control (e.g., dedal-ruc; ““thimble-donkey”’) 601 (96) 6.7 (7.1)

p <05, #p <01

between subjects and between items, and the t1(71) =11.66, p <.01, 12(143) =9.26, p <.01; an

factor “type of relationship” with four levels
(translation, very close, close, and control), ma-

ninulatad within quihiacte and within itamg
Nipuiaieh wiudinl SUgjeCis anG wiulin 1temis.

The RT ANOVA showed that the type of
relationship had a significant effect when ana-
lysed both by participants and by items, F1(3,
210) =62.02, p<.01, and F2(3, 426) =30.38,
p <.01. Conversely, there was not any effect of
the language direction, F1 <1, and F2(1,
142) =3.52, p >.05. Similarly, the interaction
between both factors failed to reach statistical
significance (both Fs <1).

As the language direction did not interact with
the type of relationship, we collapsed the data of
the two directions (see Figure 1). We carried out
planned comparisons between the three related
conditions and the control condition. Significant
priming effects were found in all the cases: an
effect of 59 ms in the translation condition,

effect of 38 ms in the very close condition,
t1(71) =8.26, p <.01, 2(143) =6.27, p <.01; and

affact of 24 mg in tha clage condition
Cullt 1 44 IS 11 w8 G088 ConGiudlii,

11(71) =5.34, p <.01, 2(143) =3.52, p <.01. Ad-
ditionally, we analysed if there were differences
among the three conditions in the magnitude of
the facilitative effects obtained. As expected, the
priming effects were significantly greater in the
translation pairs than in either the very closely
related pairs (a difference of 20 ms),
t1(71) =5.20, p <.01, 2(143) =3.30, p <.01, or
the closely related pairs (35 ms of difference),
t1(71) =7.89, p<.01, 2(143) =542, p<.0lL
There was also a significant difference (14 ms)
between the very closely and the closely related
words in the amount of priming obtained,
t1(71) =3.51, p <.01, 12(143) =2.42, p <.05.

The %E ANOVA also showed that there were
no significant effects of language direction (both

an
anil

60

504

40

30 4

20

104

Size of the priming effect (ms)

Exp 1. Lexical
decision

M Translation
M Very close
O Close

Exp 2. Semantic
decision

Figure 1. Priming effects (in milliseconds) in Experiment 1 (lexical decision) and Experiment 2 (semantic decision). Data

collapsed across language direction.
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Fs < 1), and that the type of relationship had a
significant main effect when analysed both by
participants and by items, F1(3, 210) =7.04,
p <.01, and F2(3, 426) =7.41, p <.01. As in the
RT analysis, the interaction between both factors
failed to reach statistical significance (both
Fs <1). Therefore, we collapsed the data of the
two directions.

Planned comparisons revealed significant
priming effects in the%E in the translation
condition, t1(71) =4.58, p <.01, 12(143) =4.04,
p <.01, as well as in the very close condition,
11(71) =2.12, p <.05, 2(143) =2.47, p <.05, and
the close condition, ¢1(71) =234, p <.05,
2(143) =2.04, p <.05. The results also showed
that the amount of priming obtained was higher in
the translation condition than in either the very
close condition (a difference of 1.8), r1(71) =2.31,
p <.05, 12(143) =2.31, p <.05, or the close con-
dition (a 2.2 difference), r1(71) =2.71, p <.01,
2(143) =2.83, p <.01. However, there was no
significant difference between the last two condi-
tions, 1(71) =045, p>.05, 12(143) =0.67,
p>.05.

Finally, in order to discard the possibility that
the priming effects observed in the related con-
ditions were due to other factors than semantic
relatedness, we considered the analyses of the
cognate status of the stimuli. This is because
cognate words (i.e., words with a similarity in
both form and meaning between the two lan-
guages) can have an advantage in processing. For
instance, if Catalan primes were cognates and had
a translation in Spanish very similar in form, it
might be that the semantic priming effects ob-
tained were within the language instead of across
languages. Among our stimuli, all the targets were
noncognates, so there was not any cognate in the
translation condition. In the case of the remaining
two conditions, we could not avoid the inclusion
of cognates between the primes. To test whether
the cognate status of the prime had any influence
on priming effects, we divided the very close and
close pairs on two groups depending on whether
the primes in these conditions were cognates or
noncognates and we conducted separate analyses.
Participants responded significantly faster to the
very closely related pairs than to their controls
regardless of whether the primes were cognates,
t1(71) =7.01, p <.001, 2(107) =578, p <.001, or
noncognates, 1(71) =3.72, p<.001, 2(35) =253,
p <.05. With respect to the close condition, there
were also significant priming effects both with cognate
primes, £1(71) = 5.47, p <.001, 22(117) = 2.79, p <.01,

and with noncognates, 11(68) = 1.96, p =.05, 2(25) =
2.57, p <.05.

The results of the present experiment showed
that cross-language priming effects could be
obtained when the primes had a semantic rela-
tionship with the targets. In this way, the present
results agree with previous evidence of the
existence of semantic priming between languages
in bilinguals (e.g., Basnight-Brown & Altarriba,
2007; Dong et al., 2005; Kiran & Lebel, 2007,
Schoonbaert et al, 2009). Furthermore, they
suggest that when early balanced bilinguals are
used, priming effects can be obtained also in the
L2-L1 direction, as other authors have reported
(e.g., Silverberg & Samuel, 2004). Moreover,
there is no effect of the language direction in
the magnitude of priming obtained, a finding that
is in line with some recent work conducted with
the same type of bilinguals (Perea et al., 2008).
This pattern of results constitutes support for the
RHM model (Kroll & Stewart, 1994) as well as
for the DRM model (de Groot, 1992a, 1992b; de
Groot & Hoeks, 1995; van Hell & de Groot,
1998a, 1998b), since both of these predict similar
priming effects, regardless of language direction,
in proficient bilinguals.

A further contribution of this experiment is
that it is the first time that bilingual semantic
priming has been obtained with behavioural
measures (RT) with primes and targets nonasso-
ciatively related, as the only previous report of
priming effects in L2 with this type of semantic
relationships was limited to ERP data (Kotz,
2001). Most importantly, the present results
show, for the first time, that priming effects are
sensitive to the degree of meaning similarity
between primes and targets, as the greatest
amount of priming was that obtained in
the translation condition, followed by the very
close condition and by the close condition. These
results constitute a clear support for the DRM.

The next experiment was aimed to test the
degree of generalisation of the results of Experi-
ment 1 by using a different task, specifically a
semantic decision task, in which participants had
to decide whether the target word was concrete.
This is a task that some authors consider more
suitable to assess semantic processing than lexical
decision, as it requires the retrieval and use of
semantic information (Bueno & Frenck-Mestre,
2008). Furthermore, in previous monolingual
studies, the semantic decision task has been
shown to be sensitive to the degree of semantic
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similarity between primes and targets (McRae &
Boisvert, 1998; Sanchez-Casas et al., 2006).

EXPERIMENT 2
Method

Participants. Seventy-two psychology students
from the Rovira i Virgili University, different
from those tested in Experiment 1, participated in
the present experiment as a course requirement.
Their average age was 22.5 years (SD =3.9).
Thirty-three students performed the experiment
in the Catalan—Spanish direction and 39 students
participated in the Spanish—Catalan direction.
Four participants were eliminated from the study,
since their percentage of errors in the experi-
mental task was higher than 15%.

All the participants were highly proficient
bilinguals of Spanish and Catalan who had
acquired both languages in their early childhood.
They filled out the same questionnaire about their
linguistic background as in Experiment 1. Parti-
cipants rated their language proficiency on a 5-
point scale (1 =‘very bad”, 5 = “very good”).
Their average ratings in Spanish and Catalan
were 4.7 (SD =0.3) and 4.8 (SD =0.3), respec-
tively. They also rated their frequency of reading
as a 3.4 (5D =0.6) on a 5-point scale (1 = “only in
Catalan”, 5 = “only in Spanish”). According to
these ratings, participants were very balanced
bilinguals that read equally often in both lan-
guages.

Materials and design. The critical stimuli (72
items) and experimental conditions (i.e., transla-
tion, very close, close, and control) were the same
as those tested in Experiment 1 (see Appendices
A and B). The 72 critical prime—target pairs were
concrete—concrete, so we added 72 unrelated
abstract—concrete filler pairs in both language
directions (e.g., in the Catalan—Spanish direction:
mesura-AZULEJO, measure-TILE). Further-
more, in order to make the number of ‘“no”
answers equal to the number of “yes” answers
(i.e., the 144 target words), we also included 144
filler prime—target pairs in which the target was
abstract. Of these pairs, 63 were concrete—
abstract (e.g., llet-ELOGIO, milk-PRAISE) and
63 were abstract—abstract (e.g., fluidesa-VERTI-
GO, fluency-DIZZINESS), all of which were
unrelated. The 18 remaining pairs were
abstract—abstract (e.g., orgull-VANIDAD, pride-
VANITY), but were related. Thus, the proportion
of related prime—target pairs was 25%. By keep-
ing this low proportion we ensured that partici-
pants would not adopt the strategy of making
their semantic decision based on the relationship
between words.

As in Experiment 1, we developed four
different versions of the experiment for each
language direction. Taking into account all four
versions, each target appeared in each of the four
priming conditions, but each participant saw each
target just once. The same filler pairs were used
in all four versions of the experiment. Finally,
a set of 12 practice items were constructed
where all the experimental conditions were
represented.

TABLE 2
Mean RT (in ms) and percentage of errors (%E) in the four experimental conditions and the corresponding priming effects (RT and
%E) in the semantic decision task (standard deviations are shown in parentheses)

Priming effect

Condition Mean %E RT %E

Catalan—Spanish

Translation (e.g., ruc-burro; “donkey-donkey”) 655 (97) 3.2 (3.8) 51 1.6
Very close (e.g., cavall-burro; “horse-donkey”) 680 (113) 22 (3.2) 26% 2.6%%*
Close (e.g., s-burro; “bear-donkey””) 684 (103) 3.7 (4.6) 22% 1.1
Control (e.g., didal-burro; “thimble-donkey”) 706 (105) 4.8 (5.0)
Spanish—Catalan

Translation (e.g., burro-ruc; “‘donkey-donkey’’) 570 (84) 35(52) 56%* 1.0
Very close (e.g., caballo-ruc; “horse-donkey’”) 589 (96) 4.5 (6.0) 37 0.0
Close (e.g., oso-ruc; “bear-donkey”) 600 (80) 3.8 (4.5) 26%* 0.7
Control (e.g., dedal-ruc; ‘‘thimble-donkey’’) 626 (81) 4.5 (4.5)

p <.05, #p < 01.
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Procedure and apparatus. The procedure was
identical to the one used in Experiment 1, except
that the decision task was semantic: Participants
had to decide whether the word presented in
upper case (i.e., the target) was concrete. They did
this by pressing one of two buttons, marked ‘“‘yes”
and “no” (with the “yes” button always being
held by the dominant hand).

Results and discussion

Incorrect responses were excluded from the
analyses. RTs that were more than two standard
deviations from the mean for a given participant
in all conditions, as well as RTs smaller than 200
ms or greater than 2000 ms, were also discarded
(this excluded 4.9% of the data in the Catalan—
Spanish direction and 4.1% in the Spanish-
Catalan direction). Table 2 shows the mean RT
for correct responses and%E data for all experi-
mental conditions.

We conducted two ANOVAs separately on the
RT and the%E data, the main factors of which
were the same as in Experiment 1. The RT
analysis showed that there was a significant effect
of both type of relationship, F1(3, 198) =24.88,
p <.01, and F2(3, 426) =29.26, p <.01, and lan-
guage direction, F1(1, 66) =15.23, p <.01, and
F2(1, 142) = 111.11, p <.01, although the interac-
tion between both factors was not significant
(both Fs < 1).

Opverall, participants in the Spanish—Catalan
direction were 85 ms faster than participants in
the Catalan-Spanish direction, 1(66) = 3.86,
p <.01, 2(142) =10.54, p <.01. However, as the
language direction did not interact with the type
of relationship, we collapsed the data of the two
directions in order to conduct planned compar-
isons (see also Figure 1). The translation condi-
tion was 53 ms faster than the control condition,
11(67) =8.37, p <.01, 12(143) =8.83, p<.0l. In a
similar way, participants responded faster to the
very closely related pairs (31 ms), t1(67) =4.72,
p <.01, 2(143) =5.98, p <.01, and to the closely
related pairs (24 ms), 11(67) =4.23, p<.0l,
2(143) = 4.19, p <.01, than to the control stimuli.
The comparison between the magnitude of the
effects showed that the amount of priming
obtained in the translation condition was greater
than in either the very close (22 ms),
11(67) =3.49, p <.01, 2(143) =3.68, p <.01, or
the close condition (29 ms), t1(67) =4.79, p <.01,
12(143) =491, p <.01, although there was not

any significant difference between the last two
conditions in the priming effects obtained,
t1(67) =1.25, p >.05, 12(143) =1.32, p >.05.

Concerning the %E data, the ANOVA failed to
show a significant effect of either language
direction (both Fs < 1) or type of relationship,
F1(3, 198) =1.61, p>.05, F2(3, 426) =1.94,
p >.05. The interaction between both factors
was not significant either, F1(3, 198) =1.41,
p >.05, F2(3, 426) = 1.14, p >.05.

Finally, as in Experiment 1, we conducted a
further analysis by dividing the pairs of the very
close and close conditions in cognates and non-
cognates according to their primes. With respect
to the very close condition, the results showed
that there were priming effects when the primes
were cognates, 11(67) = 4.28, p <.001, 22(107) = 4.91,
p <.001, as well as when they were noncognates,
11(67) =195, p=.05, 2(35) =3.62, p <.01. In a
similar way, participants responded faster to the
close related pairs than to their controls when
primes were cognates, t1(67) =3.93, p <.001,
2(117) =4.79, p <.001. However, this was not
the case with noncognate primes.

The results of the present experiment were
very similar to those of Experiment 1: There
was a semantic cross-language priming effect
that was not affected by language direction. This
effect was obtained with words nonassociatively
related and it seemed to partially depend on the
degree of meaning similarity between primes and
targets, as it was greater with translation equiva-
lents than with words related in meaning. A
further contribution of the present experiment is
the demonstration that the effects are not task
dependent, since we have obtained priming with a
task different from that used in Experiment 1.
The pattern of results is very similar between the
two tasks: In the present experiment, as in the
previous one, priming effects were greater with
very close pairs than with close pairs. However, a
subtle difference from the data of Experiment 1 is
that in the semantic decision task, this difference
in magnitude did not reach statistical significance.

To our knowledge, no other studies have used
the semantic decision task to test semantic prim-
ing effects in bilinguals, although it has been used
in the monolingual domain (e.g., McRae &
Boisvert, 1998; Sanchez-Casas et al., 2006). In
this respect, it is interesting to note that in the
study of Sanchez-Casas et al. (2006), in which the
same set of words and experimental conditions as
in the present study were used, the authors
reported a very similar pattern of results. That
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is, the difference in the size of priming between
the very close and the close related pairs did
reach statistical significance in the lexical decision
task but not in the semantic decision task. Given
this similarity across the two studies, it seems
reasonable to assume that the factor that deter-
mines how the degree of semantic similarity
influences priming effects is not whether partici-
pants are monolingual or bilingual, but rather the
characteristics of the task. Further experiments
need to be performed in order to determine to
what extent and how the demands and the
processes involved in lexical and semantic deci-
sion can account for the differences between the
two tasks.

GENERAL DISCUSSION

The general aim of the present study was to
determine whether bilinguals can directly access
the word meaning from the corresponding lexical
forms in the two languages. Although previous
priming studies have provided evidence that there
is cross-language semantic activation, and thus,
that a word from one language can activate
shared semantic representation within a single
conceptual system, the available findings up to
now have not been consistent. In particular, these
studies have shown reliable priming effects only
when the prime is presented in L1, but these
effects are not always present nor are they
observed to the same degree when prime words
are in L2 (Basnight-Brown & Altarriba, 2007,
Dong et al., 2005; Duyck, 2005; Kiran & Lebel,
2007; Schoonbaert et al., 2009).

We have suggested that one of the factors that
could account in part for this inconsistency was
the type of bilinguals tested, since only in the case
of balanced bilinguals were priming effects found
to be of the same size regardless of the language
of the prime (Perea et al., 2008). The results we
have reported support this possibility: Highly
proficient Catalan—Spanish bilinguals showed re-
liable semantic priming effects and these effects
were of a similar magnitude both when the prime
was presented in Catalan and when it appeared in
Spanish. This pattern of results is consistent with
that observed in Perea et al.’s (2008) study that
tested a similar type of bilinguals: early highly
proficient bilinguals who had been exposed to
both languages on a regular basis since birth.
These data suggest that this sort of bilingual
speaker is able to directly access shared semantic

representations from the lexical forms in either
language. Nevertheless, it is important to mention
that our bilinguals, as is generally the case, tend to
have a dominant language if one considers how
frequently they use one or the other language
(given the situation in the Basque country this is
probably also true for Perea et al’s bilinguals).
Therefore, on the basis of the present findings, we
can suggest that dominance characterised in terms
of use does not affect the symmetrical nature of
the semantic priming effects.

The novel contribution of our study was
to examine to what extent the degree of
meaning similarity between words that were
only-semantically related modulates cross-lan-
guage priming effects. The results show a similar
pattern of semantic priming effects in the two
language directions (i.e., Catalan-Spanish and
Spanish—Catalan), both in lexical decision and
semantic decision tasks. Furthermore, as pre-
dicted, priming effects were larger in the transla-
tion condition than in the two semantically
related conditions (i.e., close and very close). In
addition, in line with the results reported in
monolinguals (McRae & Boisvert, 1998; Sdnchez-
Casas et al., 2006; Vigliocco et al., 2004), the
degree of semantic similarity seems to modulate
the priming effects in the two tasks. That is,
semantic priming was obtained with both related
and less related word pairs, but the former
showed effects of a greater magnitude than the
latter.

A final contribution of the present study was to
examine priming effects in nonassociative seman-
tically related words. As mentioned in the intro-
duction, very few bilingual studies have
distinguished between semantic relationships
with and without lexical association (Kotz, 2001;
Kotz & Elston-Giittler, 2004). Our findings con-
trast with those reported in these studies since
they failed to find semantic priming effects in RTs
using only-semantically related words. In one
study, significant priming effects in both L1 and
L2 were observed in the ERPs, but not in the RTs
(Kotz, 2001), and in the other no evidence of
cross-language priming was reported in either of
the two measures (Kotz & Elston-Giittler, 2004).
At present, we do not have a clear explanation for
the disparity in the pattern of results across the
different studies. On the one hand, the divergence
does not appear to be due to the type of semantic
relation, as in the three studies the pairs used as
primes and targets were words belonging to the
same category (coordinates) without any lexical
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association between them. On the other hand, the
average degree of semantic relatedness between
our primes and targets, as assessed through
semantic similarity judgements, was similar to
that in the studies of Kotz and her colleagues. A
further possibility that could be considered is the
bilinguals’ characteristics in the different studies.
Kotz’s (2001) bilinguals were very similar to the
bilinguals tested in the present study, but they did
not seem to be exposed to both languages on a
daily basis to the same degree. However, it is not
clear why this difference had to affect the pattern
of priming effects depending on either the type of
semantic relationship (associative or nonassocia-
tive) or the kind of measure (RTs or ERPs) used.
Future experiments are required to clarify this
issue, examining the influence of both the bilin-
guals’ characteristics and the word relations in the
pattern of semantic priming effects using both
ERPs and reaction times.

At the beginning of the introduction, we
referred to the two bilingual memory models
which can provide a framework to account for
the priming effects of the sort reported in this
study: the RHM and the DRM. The predictions of
the two models regarding the pattern of priming
effects in the case of highly proficient balanced
bilinguals have been supported by the data.
According to both models, bilinguals shouid
show priming effects of the same magnitude,
regardless of the language of the prime, and this
is what the results have clearly demonstrated.
With respect to the pattern of priming effects as a
function of the degree of semantic similarity
between prime-target word pairs, the results
have clearly followed the predictions we derived
from the DRM. No predictions were made from
the RHM, since as it stands, the model does not
provide an explanation of how priming effects can
be modulated by the semantic overlap between
primes and targets. Nevertheless, it should be

mentioned that the RHM was originally proposed
to account for word translation results in speech
production, so it is probably not adequate to use it
to explain bilinguals’ performance in the visual
domain (for a discussion on this issue, see
Brysbaert & Duyck, 2010; Kroll, van Hell,
Tokowicz, & Green, 2010).

Figure 2 illustrates how the DRM can account
for the pattern of semantic priming effects we
have obtained in the three word relations (trans-
lation, very close semantic relation, and close
semantic relation). Two assumptions are essential
in this model: that the proportion of shared nodes
of the semantic representations of the related
words is an index of the semantic overlap between
their meanings, and that semantic priming is
sensitive to prime-target semantic overlap (char-
acterised in terms of shared semantic features), so
the greater the proportion of shared nodes, the
greater the size of the priming effects. Given these
assumptions, we would expect translations (e.g.,
ruc-burro, donkey) to share the highest propor-
tion of conceptual nodes since the semantic over-
lap is maximum (see Figure 2).

In the case of semantically related words, the
proportion of shared nodes and, thus, the amount
of priming would depend on the degree of
semantic overlap (shared features) between
them. The number of shared features in very ciose
pairs such as cavall-burro (horse-donkey) is great-
er than in the case of ds-burro (bear-donkey).
Thus, the word cavall would activate more com-
mon conceptual nodes of the semantic representa-
tion of burro than the word ds (see Figure 2),
producing greater semantic priming effects. The
results from the two experiments we have re-
ported are clearly consistent with these predic-
tions and fit into an account in terms of the DRM.

To conclude, the present study has provided
convincing evidence that balanced bilinguals
activate shared semantic representations from

TRANSLATION VERY CLOSE SEMANTIC RELATION CLOSE SEMANTIC RELATION
e burro cavall burro s burro
LEXICAL LEVEI
. . s - A .

SEMANTIC LEVEL

Figure 2. Explanation of the semantic priming effects according to the DRM. The nodes at the semantic level activated by both the

prime and the target are represented in black.
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the words in their two languages to a similar
degree, and that such activation is modulated by
how similar in meaning the two words are. More
questions need to be answered in order to
determine which other factors influence bilin-
guals’ semantic representation and processing.
For instance, all the words we used in this study
were concrete nouns and translations with the
same meaning in the two languages. However,
previous evidence obtained with unbalanced bi-
linguals has shown that concrete words produce
more priming than abstract words (Schoonbaert
et al., 2009), and that one-single translation words
are recognised faster than words with multiple
translations (Laxén & Lavaur, 2010; Tokowicz &
Kroll, 2007). It would be interesting, therefore, to
examine if priming effects with these types of
words in balanced bilinguals is similar to that
reported with unbalanced bilinguals. In addition,
it would also be interesting to further explore
how the level of proficiency and language use
can modulate the priming effects, using both
behavioural and electrophysiological (ERP) mea-
sures in order to clarify some of the available
findings.

Original manuscript received April 2009
Revised manuscript received May 2011
First published online month/year
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APPENDIX A
Word targets and primes used in the Catalan—Spanish language direction

Catalan very close

Catalan close

Catalan control

Spanish target

espinacs carbassa pal ACELGAS
(Spinach) (Pumpkin) (Stick) (Swiss chard)
estora parquet pingii ALFOMBRA
(Mat) (Parquet) (Penguin) (Carpet)
llobarro foca camisé ATUN

(Sea bass) (Seal) (Nightdress) (Tuna)
canyella farina tro AZUCAR
(Cinnamon) (Flour) (Thunder) (Sugar)

canoa avio faldilla BARCO
(Canoe) (Plane) (Skirt) (Boat)

terra gespa macarrons BARRO
(Soil) (Grass) (Macaroni) (Mud)

gerra plat cangur BOTELLA
(Jug) (Plate) (Kangaroo) (Bottle)

aliga estrug fregidora BUHO
(Eagle) (Ostrich) (Deep fryer) (Owl)

cavall Os didal BURRO
(Horse) (Bear) (Thimble) (Donkey)
cogombre Illimona brac CALABACIN
(Cucumber) (Lemon) (Arm) (Zucchini)
mitges banyador libel-lula CALCETINES
(Tights) (Swimsuit) (Dragonfly) (Socks)

cami tnel truita CALLE
(Path) (Tunnel) (Omelette) (Street)

sofa taula pulmé CAMA
(Sofa) (Table) (Lung) (Bed)

senglar zebra tricicle CERDO
(Wild boar) (Zebra) (Tricycle) (Pig)
encenedor espelma bitllet CERILLA
(Lighter) (Candle) (Note) (Match)

coixi cortina llamp COLCHON
(Pillow) (Curtain) (Lightning) (Mattress)
cabra cérvol paraigiies CORDERO
(Goat) (Deer) (Umbrella) (Lamb)

cossi escombra puca CUBO

(Tub) (Broom) (Flea) (Bucket)
espasa pistola erico CUCHILLO
(Sword) (Gun) (Hedgehog) (Knife)
escalivada potatge jersei ENSALADA
(Grilled vegetables) (Vegetable stew) (Sweater) (Salad)
cirera pinyo veler FRESA
(Cherry) (Pine nut) (Sailing boat) (Strawberry)
pastis canelons turmell GALLETA
(Cake) (Canneloni) (Ankle) (Cookie)
llenties fideus samarreta GARBANZO
(Lentils) (Noodles) (T-shirt) (Chickpea)
oreneta esquirol vestit GORRION
(Swallow) (Squirrel) (Dress) (Sparrow)
mongeta patata llanterna GUISANTE
(Bean) (Potato) (Torch) (Pea)

anguila abella saxofon GUSANO
(Eel) (Bee) (Saxophone) (Worm)
calamarsa boira lleé HIELO
(Hail) (Fog) (Lion) (Ice)

Llana cadena arros HILO

(Wool) (Chain) (Rice) (Thread)
Llonganissa truita davantal JAMON
(Spicy pork sausage) (Omelette) (Apron) (Ham)
Llangardaix ratoli estel LAGARTIJA



UNIVERSITAT ROVIRA I VIRGILI

LA ORGANIZACION DE LA MEMORIA BILINGUE: CONEXIONES LEXICAS Y CONCEPTUALES EN LA ADQUISICION DE LA SEGUNDA LENGUA
Marc Guasch Moix

DL: T-1800-2011

164 Articulo 4

16 GUASCH ET AL.

APPENDIX A (Continued)

Catalan very close Catalan close Catalan control Spanish target
(Lizard) (Mouse) (Star) (Small lizard)
pot safata abric LATA

(Jar) (Tray) (Coat) (Tin)
rentaplats forn girafa LAVADORA
(Dishwasher) (Oven) (Giraffe) (Washing machine)
col xampinyo llop LECHUGA
(Cabbage) (Mushroom) (Wolf) (Lettuce)

neu tornado ximpanzé LLUVIA
(Snow) (Tornado) (Chimpanzee) (Rain)

suro ciment fetge MADERA
(Cork) (Cement) (Liver) (Wood)
taronja coliflor orella MANZANA
(Orange) (Cauliflower) (Ear) (Apple)

arna titot telefon MARIPOSA
(Moth) (Turkey) (Telephone) (Butterfly)
cloissa balena clauer MEJILLON
(Clam) (Whale) (Keyring) (Mussel)
pruna nap sabata MELOCOTON
(Plum) (Turnip) (Shoe) (Peach)
llenguado gripau fuet MERLUZA
(Sole) (Toad) (Whip) (Hake)
goril-la vaca test MONO
(Gorilla) (Cow) (Flowerpot) (Monkey)
ullal banya quadern MUELA
(Fang) (Horn) (Notebook) (Tooth)

titclla puzle vent MUNECA
(Puppet) (Puzzle) (Wind) (Doll)
llimoner roser tren NARANJO
(Lemon tree) (Rosebush) (Train) (Orange tree)
gavina dofi violi PALOMA
(Seagull) (Dolphin) (Violin) (Pigeon)
bufanda guants gabia PANUELO
(Scarf) (Gloves) (Cage) (Headscarf)
oca tortuga garatge PATO
(Goose) (Turtle) (Garage) (Duck)
berruga gra cuina PECA

(Wart) (Spot) (Kitchen) (Freckle)
anell rellotge camell PENDIENTE
(Ring) (Watch) (Camel) (Earring)
farigola vainilla llamp PEREJIL
(Thyme) (Vanilla) (Lightning) (Parsley)
hiena bou brusa PERRO
(Hyena) (Ox) (Blouse) (Dog)
alberginia nespra melic PIMIENTO
(Aubergine) (Loquat) (Navel) (Pepper)
calamar salmo llana PULPO
(Squid) (Salmon) (Wool) (Octopus)
quallada flam dit QUESO
(Curd) (Caramel custard) (Finger) (Cheese)
salamandra serp pinzell RANA
(Salamander) (Snake) (Paintbrush) (Frog)

colze ull banc RODILLA
(Elbow) (Eye) (Bank) (Knee)
cobrellit tapet minestra SABANA
(Bedspread) (Tablecloth) (Vegetable stew) (Sheet)
estovalles manta peu SERVILLETA
(Tablecloth) (Blanket) (Foot) (Napkin)
butaca prestatge bacalla SILLA
(Armchair) (Shelf) (Cod) (Chair)

gorra pantalé pont SOMBRERO
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APPENDIX A (Continued)

Catalan very close Catalan close Catalan control Spanish target

(Cap) (Trousers) (Bridge) (Hat)

teulada passadis conill TECHO
(Roof) (Corridor) (Rabbit) (Ceiling)
video radio coca TELEVISION
(Video) (Radio) (Flat cake) (Television)
orca cranc jaqueta TIBURON
(Killer whale) (Crab) (Jacket) (Shark)
alicates tornavis natilles TIJERAS
(Pliers) (Screwdriver) (Custard) (Scissors)
huraca terratremol saler TORMENTA
(Hurricane) (Earthquake) (Saltcellar) (Storm)
civada avellana torradora TRIGO
(Barley) (Hazelnut) (Toaster) (Wheat)
panses remolatxa liquadora UVA
(Raisins) (Beetroot) (Blender) (Grape)

tassa platera armilla VASO

(Cup) (Serving dish) (Waistcoat) (Glass)

porta armari iogurt VENTANA
(Door) (Wardrobe) (Yogurt) (Window)
mula elefant tortell YEGUA
(Mule) (Elephant) (Ring-shaped cake) (Mare)

rave albercoc cinturd ZANAHORIA
(Radish) (Apricot) (Belt) (Carrot)

batut oli termometre ZUMO

(Milk shake) (0il) (Thermometer) (Juice)
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APPENDIX B

Word targets and primes used in the Spanish—Catalan language direction
Spanish very close Spanish close Spanish control Catalan target
espinacas calabaza palo BLEDES
(Spinach) (Pumpkin) (Stick) (Swiss chard)
estera parqué pingiiino CATIFA
(Mat) (Parquet) (Penguin) (Carpet)
Lubina foca camison TONYINA
(Sea bass) (Seal) (Nightdress) (Tuna)
canela harina trueno SUCRE
(Cinnamon) (Flour) (Thunder) (Sugar)
canoa avion falda VAIXELL
(Canoe) (Plane) (Skirt) (Boat)
tierra césped macarrones FANG
(Soil) (Grass) (Macaroni) (Mud)
jarra plato canguro AMPOLLA
(Jug) (Plate) (Kangaroo) (Bottle)
dguila avestruz freidora MUSSOL
(Eagle) (Ostrich) (Deep fryer) (Owl)
caballo 0s0 dedal RUC
(Horse) (Bear) (Thimble) (Donkey)
pepino limén brazo CARBASSO
(Cucumber) (Lemon) (Arm) (Zucchini)
medias banador libélula MITJONS
(Tights) (Swimsuit) (Dragonfly) (Socks)
camino tinel tortilla CARRER
(Path) (Tunnel) (Omelette) (Street)
sofd mesa pulmén LLIT
(Sofa) (Table) (Lung) (Bed)
jabali cebra triciclo PORC
(Wild boar) (Zebra) (Tricycle) (Pig)
mechero vela billete LLUMI
(Lighter) (Candle) (Note) (Match)
almohada cortina rayo MATALAS
(Pillow) (Curtain) (Lightning) (Mattress)
cabra ciervo paraguas XAI
(Goat) (Deer) (Umbrella) (Lamb)
barrefo escoba pulga GALLEDA
(Tub) (Broom) (Flea) (Bucket)
espada pistola erizo GANIVET
(Sword) (Gun) (Hedgehog) (Knife)
escalivada potaje jersey AMANIDA
(Grilled vegetables) (Vegetable stew) (Sweater) (Salad)
cereza pifién velero MADUIXA
(Cherry) (Pine nut) (Sailing boat) (Strawberry)
pastel canelones tobillo GALETA
(Cake) (Canneloni) (Ankle) (Cookie)
lentejas fideos camiseta CIGRO
(Lentils) (Noodles) (T-shirt) (Chickpea)
golondrina ardilla vestido PARDAL
(Swallow) (Squirrel) (Dress) (Sparrow)
judia patata linterna PESOL
(Bean) (Potato) (Torch) (Pea)
anguila abeja saxofén cucC
(Eel) (Bee) (Saxophone) (Worm)
granizo niebla leén GEL
(Hail) (Fog) (Lion) (Ice)
lana cadena arroz FIL
(Wool) (Chain) (Rice) (Thread)
longaniza tortilla delantal PERNIL
(Spicy pork sausage) (Omelette) (Apron) (Ham)

lagarto ratén estrella SARGANTANA
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Spanish very close

Spanish close

Spanish control

Catalan target

(Lizard) (Mouse) (Star) (Small lizard)
bote bandeja abrigo LLAUNA
(Jar) (Tray) (Coat) (Tin)
lavavajillas horno jirafa RENTADORA
(Dishwasher) (Oven) (Giraffe) (Washing machine)
col champifiién lobo ENCIAM
(Cabbage) (Mushroom) (Wolf) (Lettuce)
nieve tornado chimpancé PLUJA
(Snow) (Tornado) (Chimpanzee) (Rain)

corcho cemento higado FUSTA
(Cork) (Cement) (Liver) (Wood)
naranja coliflor oreja POMA
(Orange) (Cauliflower) (Ear) (Apple)
polilla pavo teléfono PAPALLONA
(Moth) (Turkey) (Telephone) (Butterfly)
almeja ballena llavero MUSCLO
(Clam) (Whale) (Keyring) (Mussel)
ciruela nabo zapato PRESSEC
(Plum) (Turnip) (Shoe) (Peach)
lenguado sapo latigo LLUC

(Sole) (Toad) (Whip) (Hake)

gorila vaca tiesto MICO
(Gorilla) (Cow) (Flowerpot) (Monkey)
colmillo cuerno cuaderno QUEIXAL
(Fang) (Horn) (Notebook) (Tooth)

titere puzle viento NINA
(Puppet) (Puzzle) (Wind) (Doll)
limonero rosal tren TARONGER
(Lemon tree) (Rosebush) (Train) (Orange tree)
gaviota delfin violin COLOM
(Seagull) (Dolphin) (Violin) (Pigeon)
bufanda guantes jaula MOCADOR
(Scarf) (Gloves) (Cage) (Headscarf)
oca tortuga garaje ANEC
(Goose) (Turtle) (Garage) (Duck)
verruga grano cocina PIGA

(Wart) (Spot) (Kitchen) (Freckle)
anillo reloj camello ARRACADA
(Ring) (Watch) (Camel) (Earring)
tomillo vainilla rayo JULIVERT
(Thyme) (Vanilla) (Lightning) (Parsley)
hiena buey blusa GOS

(Hyena) (Ox) (Blouse) (Dog)
berenjena nispero ombligo PEBROT
(Aubergine) (Loquat) (Navel) (Pepper)
calamar salmoén lana POP

(Squid) (Salmon) (Wool) (Octopus)
cuajada flan dedo FORMATGE
(Curd) (Caramel custard) (Finger) (Cheese)
salamandra serpiente pincel GRANOTA
(Salamander) (Snake) (Paintbrush) (Frog)

codo ojo banco GENOLL
(Elbow) (Eye) (Bank) (Knee)

colcha tapete menestra LLENCOL
(Bedspread) (Tablecloth) (Vegetable stew) (Sheet)
mantel manta pie TOVALLO
(Tablecloth) (Blanket) (Foot) (Napkin)
butaca estante bacalao CADIRA
(Armchair) (Shelf) (Cod) (Chair)

gorra pantalén puente BARRET
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APPENDIX B (Continued)

Spanish very close Spanish close Spanish control Catalan target
(Cap) (Trousers) (Bridge) (Hat)

tejado pasillo conejo SOSTRE
(Roof) (Corridor) (Rabbit) (Ceiling)
video radio torta TELEVISIO
(Video) (Radio) (Flat cake) (Television)
orca cangrejo chaqueta TAURO
(Killer whale) (Crab) (Jacket) (Shark)
alicates destornillador natillas ESTISORES
(Pliers) (Screwdriver) (Custard) (Scissors)
huracén terremoto salero TEMPESTA
(Hurricane) (Earthquake) (Saltcellar) (Storm)
cebada avellana tostadora BLAT
(Barley) (Hazelnut) (Toaster) (Wheat)
pasas remolacha licuadora RAIM
(Raisins) (Beetroot) (Blender) (Grape)

taza fuente chaleco GOT

(Cup) (Serving dish) (Waistcoat) (Glass)
puerta armario yogur FINESTRA
(Door) (Wardrobe) (Yogurt) (Window)
mula elefante roscon EUGA
(Mule) (Elephant) (Ring-shaped cake) (Mare)
rabano albaricoque cinturén PASTANAGA
(Radish) (Apricot) (Belt) (Carrot)
batido aceite termémetro sucC

(Milk shake) (0il) (Thermometer) (Juice)
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3.1.- Discusion general

En el capitulo anterior hemos visto como se llevo a cabo el trabajo experimental de esta te-
sis. Los articulos presentados comprenden un total de seis experimentos cuyos resultados nos
van a servir para abordar los objetivos que inicialmente nos hemos planteado. Recordemos
que el objetivo general de esta tesis era el de estudiar el proceso de adquisicion de las palabras
de la L2 basandonos en el reconocimiento visual de palabras. Este objetivo se operativizd
desglosandolo en otros objetivos concretos, que se detallan en el capitulo introductorio y que
seran recuperados en esta discusion en el mismo orden en el que se han presentado en la in-
troduccion.

3.1.1.- El problema del acceso al nivel semantico/conceptual desde la segunda lengua: la
ruta léxica vs. la ruta conceptual

El primero de los objetivos era el de examinar la propuesta evolutiva del MJR de que el ni-
vel de competencia del bilinglie en su segunda lengua determinaria si es posible acceder al
nivel semantico/conceptual directamente desde la L2, o si seria necesario un acceso mediado
por la L1. En otras palabras, al traducir de la L2 a la L1, los aprendices de una segunda lengua
harian un uso preferente de la ruta Iéxica (que pasaria por la L1), mientras que con un alto
nivel de competencia los bilingles harian un mayor uso de la ruta conceptual (un acceso di-
recto desde la L2). Desde el MRD no hablariamos de dos rutas distintas, sino de que las repre-
sentaciones conceptuales de las palabras de la L2 serian mas pobres que las de la L1 en el
caso de los aprendices, pero no habria diferencias en el caso de los bilinglies mas competen-
tes. Ademas, queriamos afadir el estudio del papel de la edad de adquisicion de la segunda
lengua, con el fin de ver si esta variable interactuaba de algun modo con el nivel de compe-
tencia.
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Los experimentos que abordan estas cuestiones son los dos presentados en Ferré, Sanchez-
Casas y Guasch (2006; Articulo 2) y Guasch, Sanchez-Casas, Ferré y Garcia-Albea (2008;
Articulo 3). Si tomamos los resultados de los dos experimentos en conjunto, podemos hacer
las siguientes observaciones. En relacion a la interferencia provocada por el parecido formal
de las palabras, podemos comprobar que todos los grupos de participantes mostraron claros
efectos de interferencia sin diferencias significativas de magnitud entre grupos, es decir, con
independencia de su nivel de competencia, y este hecho se observo en ambos experimentos.
Estos datos sugieren que la sensibilidad respecto a la forma de las palabras no depende del
nivel de competencia, y por lo tanto, que aunque los bilinglies competentes tengan muy de-
sarrolladas sus conexiones directas con el nivel conceptual, las conexiones entre lenguas en el
nivel Iéxico no desaparecerian. Hasta aqui los resultados coinciden con las predicciones del
MJR, ya que este modelo predice el fortalecimiento de las conexiones conceptuales de los
aprendices a medida que aumenta su nivel de competencia, pero no un debilitamiento de las
conexiones léxicas una vez el bilingie se vuelve muy competente en su segunda lengua. Aun-
que estos resultados coinciden globalmente con lo observado por Talamas et al. (1999), no
coinciden con los resultados de los bilingties competentes del estudio de Sunderman y Kroll
(2006), ya que en este estudio no se observo la interferencia formal observada por nosotros
con los grupos de bilinglies mas competentes. La explicacion mas plausible para esta discre-
pancia seria atribuir las diferencias al contexto en el que se llevaron a cabo los experimentos.
El trabajo expuesto aqui se realizd integramente en Catalufia con bilingties de castellano y
catalan. En esta region ambos idiomas se emplean indistintamente en la vida diaria y seria
muy dificil pasar una semana viviendo en Catalufia sin oir alguna de las dos lenguas. Por lo
tanto, es factible pensar que ambos Iéxicos se encuentran normalmente activos. En cambio, el
trabajo de Sunderman y Kroll (2006) fue realizado con bilinglies de inglés y espafiol en un
contexto donde la exposicion al espafiol quedaba circunscrita al aula. En conclusion, quizé la
mayor exposicion a la segunda lengua explicaria estas discrepancias, aunque cabe destacar
que ambos resultados son, a priori, consistentes con las predicciones del MJR.

Si nos centramos ahora en las relaciones semanticas observamos claras diferencias entre
las cercanas y las muy cercanas. Podriamos decir que globalmente ningin grupo de partici-
pantes mostrd una interferencia clara ante las relaciones cercanas, asi que por ahora nos cen-
traremos Unicamente en las relaciones muy cercanas, dejando las relaciones cercanas para un
apartado posterior, cuando tratemos el tema del grado de relacion semantica entre palabras.
En las relaciones semanticas muy cercanas, tanto el grupo de bilinglies tempranos empleado
en Ferré et al. (2006) como el grupo de bilinglies competentes de Guasch et al. (2008), obtu-
vieron rendimientos similares: ambos mostraron claros efectos de interferencia, lo cual indica
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que este tipo de bilingues son capaces de acceder directamente al nivel conceptual desde las
dos lenguas. Este hecho es, de nuevo, consistente con lo esperado segun el MJR y coincide
con lo observado en la literatura previa con este tipo de bilingues (Altarriba y Mathis, 1997;
Ferré et al., 2001; Sunderman y Kroll, 2006; Talamas et al., 1999). Sin embargo, de forma
critica para el MJR esperariamos que la magnitud de la interferencia semantica fuera mayor
que la formal en los bilinglies competentes, y en cambio esto no fue asi. En el experimento
presentado en Ferré et al. (2006) la magnitud de la interferencia semantica Unicamente fue
mayor que la formal en los datos relativos a los porcentajes de errores, y en el experimento
presentado en Guasch et al. (2008) no se dio esta diferencia ni en los tiempos de reaccion, ni
en los porcentajes de errores. Estos datos no confirman las predicciones del MJR, y la expli-
cacion de por qué sucede esto no esta clara, aungue no son los Unicos datos en la literatura que
van en este sentido. Recientemente, Moldovan, Sanchez-Casas, Demestre y Ferré (en prensa),
empleando también la tarea de reconocimiento de traducciones, a bilinglies muy competentes
de castellano y catalan, y los mismos materiales que en los trabajos presentados aqui, obtuvie-
ron mayor interferencia de significado que de forma tunicamente en los porcentajes de errores.
Cabe decir que el castellano y el catalan son ambas lenguas romances que comparten gran
numero de formas Iéxicas y tienen en sus léxicos multitud de palabras cognadas (i. e.: pala-
bras parecidas tanto en la forma como en el significado a las de otra lengua). Este hecho, uni-
do a lo dicho anteriormente sobre que el contexto particular de Catalufia podria favorecer la
activacion simultanea de ambas lenguas, explicaria quiza la gran magnitud de la interferencia
formal observada. De esta manera, seria el aumento en la interferencia formal al acortar sus
distancias con la magnitud de la interferencia semantica, la responsable de no observar la dife-
rencia esperada entre la interferencia de formay la de significado.

Por su parte, los dos grupos de aprendices de la segunda lengua no mostraron efectos signi-
ficativos de interferencia seméantica en los tiempos de reaccién, aunque si mostraron cierta
interferencia en los porcentajes de errores cometidos. En Ferré et al. (2006) se observo inter-
ferencia seméantica de las relaciones muy cercanas en los errores en los andlisis por sujetos y
en los andlisis por items, aunque este efecto fue de menor magnitud que el hallado en los bi-
linglies competentes. En cambio, en Guasch et al. (2008), en los aprendices solamente se halld
efecto de interferencia en las relaciones semanticas muy cercanas en el analisis de los errores
por items. Globalmente todo ello parece sugerir que incluso las personas que estan en las eta-
pas iniciales de aprendizaje de una segunda lengua pueden acceder, aunque de forma limitada,
al nivel conceptual desde las palabras de su segunda lengua, lo cual es consistente con los
datos observados en algunos de los estudios comentados en la introduccién que muestran
también que los aprendices son sensibles a manipulaciones semanticas utilizando tareas simi-
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lares (ej., Altarriba y Mathis, 1997; Comesafia et al., 2009; de Groot y Poot, 1997; Dufour y
Kroll, 1995; Ferré et al., 2001; Frenck-Mestre y Prince, 1997; Sunderman y Kroll, 2006; Ta-
lamas et al., 1999). Por una parte, el hecho de que los efectos de interferencia formal hayan
sido claros en los grupos de aprendices, y que la interferencia semantica haya sido menor (ya
que en caso de observarse, solamente ha aparecido en los errores) confirma la prediccion del
MJR de que los bilinglies menos competentes se basan en sus conexiones léxicas con la L1 en
mayor medida que en las conexiones conceptuales a la hora de traducir de la L2 a la L1. Por
otra parte, el hecho de que bilingtes con tan poco nivel de competencia mostraran indicios de
un acceso directo al nivel conceptual desde la L2 también es compatible con el modelo (pues-
to que lo que se predice es una asimetria entre interferencia formal y semantica, y no una falta
absoluta de interferencia semantica). Ademas, todo esto es coherente con el contexto en el que
se han llevado a cabo los experimentos: en un contexto de inmersién intensiva como el que se
vive en Catalufia es posible que la alta exposicion de los aprendices a la segunda lengua ayude
a crear desde etapas muy iniciales las conexiones directas entre el Iéxico y los conceptos
(Kroll, Michael y Sankaranarayanan, 1998). Anteriormente ya hemos comentado que el con-
texto puede ser importante a la hora de buscar una posible causa por la que los bilingties muy
competentes podrian mostrar interferencia formal y por qué en estos bilingies la interferencia
formal podria ser de la misma magnitud que la semantica. Asi, poco a poco va quedando claro
que una futura linea de investigacion en este &mbito deberia explorar con detalle la importan-
cia del tipo de contexto en el proceso de adquisicion de la segunda lengua, cuyo interés se
demuestra por el reciente aumento en el namero de publicaciones que tratan este tema (gj.:
Collentine, 2004; Collentine y Freed, 2004; Dewey, 2004; Freed, Segalowitz y Dewey, 2004;
Lafford, 2006; Linck, 2005; Segalowitz y Freed, 2004).

Centrémonos ahora en el grupo de bilingies intermedios de Guasch et al. (2008). Este gru-
po fue incluido para establecer una gradacién mas precisa en los niveles de competencia de
los bilinglies, frente a la tradicional division bipolar entre aprendices y competentes (ej.: Sun-
derman y Kroll, 2006; Talamas et al., 1999). Los resultados con el grupo de bilingues inter-
medios, situados entre los otros dos grupos, nos daran una idea acerca de si los cambios debi-
dos al nivel de competencia se producen de forma mas inicial 0 mas tardia en el proceso de
aprendizaje, en funcién de si el rendimiento de los intermedios es mas parecido al de los
aprendices o0 al de los bilinglies mas competentes. Como se puede comprobar, los resultados
con los bilingles intermedios siguieron exactamente el mismo patrén que el de los bilingies
mas competentes (i e.: unos claros efectos de interferencia tanto formal como semantica en las
relaciones muy cercanas, de la misma magnitud que los obtenidos por los bilinglies competen-
tes), lo que nos lleva a concluir que es necesario adquirir cierto nivel de competencia para
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mostrar una mediacion conceptual consistente desde la L2 (ya que esto no se observa en los
menos competentes), pero que en niveles intermedios ya es posible acceder directamente a la
informacidn conceptual desde las palabras de la segunda lengua.

Finalmente, nos quedan por analizar los resultados obtenidos en los bilinglies competentes
pero con una edad de adquisicion tardia de la L2, estudiados en el trabajo de Ferré et al.
(2006). El rendimiento de estos bilinglies en contraposicion con el rendimiento de los apren-
dices y de los competentes, fue mucho mas similar al de estos ultimos que al de los primeros,
aunque no fue exactamente igual. Los participantes tardios mostraron una clara interferencia
semantica solamente en los errores, aunque esta interferencia fue igual en magnitud a la de los
competentes tempranos y mayor en magnitud a la interferencia causada por la forma de las
palabras. Lo que esto nos indica es que tiene mas peso el nivel de competencia que la edad de
adquisicion, ya que en caso contrario el rendimiento deberia haber sido méas parecido al de los
aprendices (de edad de adquisicion tardia, por definicion). No obstante, el hecho de que los
resultados no sean iguales al cien por cien comparados con los de los bilinglies competentes
por el hecho de que la interferencia semantica se observo de forma clara unicamente en los
porcentajes de errores, indica que la edad de adquisicion, aunque no es el factor mas relevan-
te, tiene también su peso en el proceso de adquisicidn de la segunda lengua. Asi pues, respec-
to a la edad de adquisicion, si bien no se trata de una variable que haya sido contemplada por
el MJR ni por el MRD y no pueden hacerse predicciones desde estos modelos, nuestros datos
sugieren que deberia ser tenida en cuenta. De hecho, si recordamos la introduccidn, varios
trabajos habian estudiado previamente esta variable, aunque en ellos se habia empleado el
paradigma de priming semantico en lugar de la tarea de reconocimiento de traducciones
(Kotz, 2001; Kotz y Elston-Giittler, 2004; Silverberg y Samuel, 2004). En los trabajos de
Kotz, como en nuestro caso, se destacé la importancia de ambas variables ya que en los tiem-
pos de reaccion el patrén de efectos de priming con bilingtes tardios fue el mismo que el de
los tempranos, mientras que con potenciales evocados los bilingles tardios se comportaron
como los bilingiies menos competentes. En cambio, en el trabajo de Silverberg y Samuel
(2004) la edad de adquisicion era la responsable de marcar las diferencias entre grupos, ya
que Unicamente los bilinglies tempranos mostraron efectos de priming semantico significati-
vos. Sin embargo, en este Gltimo trabajo los propios autores indican que mientras que sus bi-
linglies tempranos aprendieron su segunda lengua (i. e.: inglés) en un contexto de inmersién
(viviendo en los Estados Unidos), sus bilingles tardios la aprendieron antes de mudarse a los
Estados Unidos, en un contexto de instruccion formal. De manera que de nuevo nos encon-
tramos con que el contexto de adquisicion podria influir en el proceso de adquisicién de la
segunda lengua (sin embargo, véase Kotz y Elston-Guttler, 2004), en el sentido de que la in-
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mersion linguistica facilitara la conexion directa de las palabras de la L2 con el nivel concep-
tual (Kroll et al., 1998).

En el siguiente apartado seguiremos con la discusion de los datos obtenidos en nuestros
experimentos, centrdndonos ahora en el tema del acceso diferencial al nivel conceptual en
funcién de la lengua de acceso, estudiado con los experimentos que han utilizado el priming
semantico como paradigma experimental.

3.1.2.- El problema de la asimetria en el acceso conceptual: efectos de priming y direccion de
acceso

El segundo objetivo de esta tesis era el de estudiar el acceso al nivel seméantico desde las
dos lenguas del bilinglie, haciendo uso del paradigma de priming (semantico y de traduccion).
Segun el MJR, en los aprendices de una segunda lengua el acceso desde la L1 al nivel concep-
tual seria directo y por lo tanto deberian observarse efectos de priming semantico/ de traduc-
cion en la direccion L1-L2, mientras que el acceso desde la L2 estaria mediado por la L1
haciendo uso de las conexiones léxicas con esta lengua y por lo tanto no deberian observarse
efectos de priming semantico/de traduccion en la direccion L2-L1, o éstos deberian ser de una
magnitud menor que de L1 a L2. En cambio en bilinglies competentes, dada su capacidad de
acceder directamente al nivel conceptual desde sus dos lenguas, en ambos casos deberian ob-
servarse efectos de priming semantico/de traduccion y de la misma magnitud. Desde el MRD
también se podria explicar la asimetria esperada en los bilingles no equilibrados asumiendo
que desde la L2 se activaria un menor nimero de nodos conceptuales que los que activaria la
misma palabra en la L1.

El paradigma de priming seméantico requiere el uso de pares de palabras relacionadas
semanticamente. El trabajo presentado en Sanchez-Casas, Ferré, Garcia-Albea y Guasch
(2006; Articulo 1) se centrd en la obtencion de estos pares de palabras, que serian los materia-
les en castellano que se emplearon en todo el trabajo experimental de esta tesis. Basicamente
consistian en tripletes de palabras donde una palabra era un prime muy relacionado semanti-
camente con el target (ej.: caballo), otra palabra era un prime relacionado en menor medida
con el target (ej.: 0s0) y la tercera palabra era el propio target (ej.: burro). Lo mas importante
de todo esto es que estos materiales se eligieron con la idea de examinar los efectos de pri-
ming con relaciones semanticas puras, en contraposicion a las relaciones asociativas. Dos pa-
labras tienen una relacion de asociacion léxica si la relacion entre ambas estd basada en su
coocurrencia en el uso del lenguaje habitual (ej., tela — arafia), mientras que una relacion
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semantica es aquella en que dos palabras comparten cierta semejanza en su significado o, si
asumimos una representacion distribuida del nivel seméantico, aquella en que dos palabras
comparten uno o méas nodos semanticos (ej., ballena — delfin). A menudo las palabras coocu-
rren precisamente porque pertenecen al mismo dominio seméantico, de manera que en un
mismo par de palabras coincide la relacién semantica con la relacion asociativa (ej., perro —
gato). Asi, ambos tipos de relaciones estan lejos de ser excluyentes y la dificultad en separar-
los es una de las causas principales de que habitualmente en la literatura no se haya hecho
mucho énfasis en su distincion. Hacer esta distincion es importante por sus implicaciones a
nivel teodrico, ya que se ha propuesto que las relaciones de tipo asociativo podrian ser el resul-
tado del establecimiento de conexiones de las representaciones de la forma de las palabras en
el nivel lIéxico. En cambio, las relaciones que se basan exclusivamente en el significado esta-
rian representadas dentro de una red semantica integrada (Thompson-Schill, Kurtz y Gabrieli,
1998). Por lo tanto, puesto que la idea era la de emplear estos materiales para estudiar el uso
de los bilingies de las rutas Iéxica y conceptual, no nos interesaba que los materiales mismos
sesgaran hacia el uso de una u otra ruta, de modo que se utilizaron Gnicamente palabras que
no tuvieran relacion de asociacion léxica entre ellas.

En el estudio que nos ocupa de Sanchez-Casas et al. (2006) se incluy6 una condicion de
repeticion (la misma palabra repetida como prime y como target; €j.: burro - burro), una con-
dicion de relacion seméantica muy cercana entre prime y target (ej.: caballo - burro), otra me-
nos cercana (ej.: 0so - burro) y una condicion de control (donde el prime y el target no estan
relacionados; ej.: dedal - burro). Se utilizé tanto una tarea de decision léxica como una de
categorizacion semantica. EI motivo de la eleccion de la tarea de decisién Iéxica fue que es la
mas empleada habitualmente en este tipo de estudios, de manera que utilizar esta tarea asegu-
raba la comparacion de nuestros resultados con la literatura previa y ademas es una tarea que
garantiza el acceso al léxico y al significado. Y la eleccion de la tarea de categorizacion
semantica se justifica por ser una tarea que para ser llevada a cabo requiere que el participante
procese con mayor detalle el significado de la palabra a la que debe responder, de manera que
pensamos que podria reflejar mejor el acceso al nivel conceptual. Por lo que ahora nos inte-
resa, que es la posibilidad de observar efectos de priming semantico puro con unos materiales
de las caracteristicas comentadas, los resultados en ambas tareas mostraron claros efectos de
priming de repeticion y de priming semantico en ambas condiciones de relacion seméantica
(muy cercana y cercana), lo que demostrd que los materiales confeccionados eran adecuados
para el estudio de las relaciones seménticas puras (véase McRae y Boisvert, 1998 y Vigliocco
etal., 2004).
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Pasando ahora a los resultados con bilingies, en el articulo de Guasch, Sanchez-Casas,
Ferré y Garcia-Albea (2011; Articulo 4) se replico el estudio de Sanchez-Casas et al. (2006)
empleando las mismas tareas, pero con bilingles altamente competentes en catalan y castella-
no, y con los mismos materiales adaptados para realizar una version bilinglie en ambas direc-
ciones de priming (i. e.: castellano-catalan y catalan-castellano). Ahora se pretendia explici-
tamente probar las propuestas del MJR y del MRD acerca de la asimetria en los efectos de
priming. No obstante, como nuestros bilingles eran equilibrados en sus dos lenguas la predic-
cidn era que se esperaria observar efectos de priming significativos en las dos direcciones, y
sin diferencias de magnitud entre ambas. Efectivamente asi fue: los resultados mostraron cla-
ros efectos de priming tanto de traduccién como semantico a través de lenguas en ambas di-
recciones y en las dos tareas empleadas. Mas aun, la magnitud de los efectos no fue significa-
tivamente distinta en funcién de la direccion. Este resultado esta en la linea de lo obtenido por
Perea et al. (2008) con priming enmascarado y con bilinglies con unas caracteristicas pareci-
das a los estudiados aqui. Segun el MJR, es un resultado esperable ya que los bilinglies serian
tan competentes en sus dos lenguas que podrian utilizar plenamente la ruta conceptual desde
ambas lenguas. Segun el MRD, las representaciones conceptuales que activarian las formas
lexicas de ambas lenguas serian igual de ricas en este tipo de bilingles, de manera que los
primes de una lengua provocarian una preactivacion de los nodos semanticos muy similar
tanto al estar escritos en castellano como al estarlo en catalan. Cabe destacar ademas que los
resultados obtenidos en este trabajo son un reflejo de los obtenidos por Sanchez-Casas et al.
(2006) con monolingties, ratificando asi el alto nivel de competencia adquirido por los bilin-
gues del estudio de Guasch et al. (2011).

Para concluir esta seccion hace falta resaltar un ultimo resultado con implicaciones tedricas
interesantes. En los dos experimentos presentados en el articulo de Guasch et al. (2011) no
solo se observaron efectos de priming semantico de igual magnitud independientemente de la
lengua del prime, sino que también se observaron efectos de priming de traduccién de igual
magnitud en ambas direcciones. Lo importante es que al comparar las magnitudes entre el
priming de traduccion y el priming semantico en su condicion de relacion semantica mas cer-
cana, las diferencias fueron significativas siendo mayor el priming de traduccion. De esta ma-
nera se confirma una hipétesis mas del MRD que planteaba que el priming de traduccion de-
beria ser mayor que el semantico, ya que un prime que es una traduccion deberia activar una
cantidad de nodos semanticos muy parecida a la del target, mientras que un prime relacionado
semanticamente Unicamente activaria aquellos nodos por los cuales esta relacionado concep-
tualmente con el target. Si tenemos en cuenta que el priming de repeticion es un caso en el
que el prime preactiva exactamente los mismos nodos que el target y donde los efectos de
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priming serian maximos, y que el priming de traduccidn es la version bilinglie mas parecida al
priming de repeticién y ha demostrado causar efectos robustos en bilingies, ¢podriamos espe-
rar que el grado de relacion semantica entre palabras de distinta lengua modulara los efectos
de priming?

3.1.3.- Influencia del grado de relacion semantica entre palabras en el uso de las conexiones
Iéxicas y conceptuales en el bilingue

Para explorar hasta qué punto el grado en que dos palabras de la misma o de distinta len-
gua se encuentran relacionadas en su significado influye en los efectos de priming semantico
0 a la hora de traducir de una lengua a otra, tenemos que referirnos a los resultados de los cua-
tro articulos presentados en esta tesis. Comenzaremos repasando los datos obtenidos en mono-
lingles con el paradigma de priming semantico, posteriormente analizaremos su equivalente
bilinglie con los mismos materiales y tareas, y en Gltimo lugar comentaremos los resultados
obtenidos con la tarea de reconocimiento de traducciones.

Anteriormente hemos comentado que en el trabajo de Sanchez-Casas et al. (2006) se selec-
ciond un conjunto de materiales relacionados seméanticamente en los que se evito explicita-
mente la asociacion Iéxica de palabras, para no sesgar a los bilingles hacia el uso de una u
otra ruta de traduccion. Cabe sefialar que ademas estos materiales incluian dos niveles distin-
tos de relacion semantica entre palabras: un nivel donde prime y target estaban relacionados
de forma muy cercana (en el que seguin el MRD el nimero de nodos compartidos por ambas
palabras seria muy alto) y un nivel de relacion semantica cercana (en el que segun el MRD el
numero de nodos compartidos por ambas palabras seria menor). Esta distincion se hizo preci-
samente para examinar si el grado de relacién seméntica entre palabras afectaba de algun mo-
do al rendimiento de los participantes. Los resultados obtenidos por Sanchez-Casas et al.
(2006) mostraron que el priming de repeticion fue el que obtuvo una mayor magnitud, segui-
do del priming semantico en la condicién muy cercana, y finalmente seguido por el priming
semantico de la relacion cercana. Este resultado se replicd en ambas tareas empleadas (i. e.:
decision Iéxica y categorizacion semantica) y nos permite concluir que efectivamente el grado
de relacion semantica modula los efectos de priming seméantico en monolinglies. Estos datos
coinciden con los obtenidos previamente por Vigliocco et al. (2004) con la tarea de decision
Iéxica, pero no coinciden con los obtenidos por McRae y Boisvert (1998) con la tarea de deci-
sion semantica. Recordemos que estos autores hallaron priming semantico en su condicién
mas similar en significado, pero no en su condicién menos similar. Es consistente con nues-
tros datos el hecho de que el grado de relacion semantica module los efectos de priming; lo
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que es inconsistente es que la condicion menos cercana no muestre efectos significativos. No
obstante, analisis posteriores de las caracteristicas de nuestros materiales comparados con los
empleados por McRae y Boisvert, demostraron que su condicion de relacion cercana estaba
menos relacionada que la nuestra. Por lo tanto, no es tan andmalo el hecho de que no obtuvie-
ran efectos de priming en la condicién de relacion cercana, y de todo ello podemos sacar una
conclusion adicional: la existencia de un cierto grado de relacion semantica que es necesario
superar para que los efectos de priming se hagan patentes.

Para comprobar si la misma modulacion se da también en bilinglies cuando éstos son muy
competentes en sus dos lenguas, hemos de centrarnos ahora en el trabajo de Guasch et al.
(2011). Los resultados de este estudio fueron muy similares a los obtenidos por Sanchez-
Casas et al. (2006): el priming de traduccion (en sustitucion del priming de repeticion) mostrd
la mayor facilitacion, seguido del priming semantico en la condicién muy cercana, y después
por el priming semantico en la relacion cercana, tanto en la decision léxica como en la seméan-
tica. De esta manera qued6 demostrado que el grado de relacion semantica modula los efectos
de priming semantico también en bilinglies cuando éstos estan equilibrados en sus dos len-
guas, lo cual esta en consonancia con las predicciones del MRD. La Unica evidencia previa de
esta modulacion disponible en bilingies era la proveniente de los trabajos de Talamas et al.
(1999) y de Sunderman y Kroll (2006) que habian empleado la tarea de reconocimiento de
traducciones. Asi pues, compararemos estos resultados de la literatura previa con nuestros
resultados que han empleado la misma tarea.

Recordemos que en los estudios de Ferré et al. (2006) y de Guasch et al. (2008) se obtuvie-
ron efectos de interferencia seméantica Unicamente con las relaciones semanticas muy cerca-
nas. En cambio, en los estudio de Talamas et al. (1999) y de Sunderman y Kroll (2006), los
bilinglles competentes mostraban interferencia semantica independientemente del grado de
relacion seméantica. Ademas de que sus analisis fueron realizados a posteriori, para explicar
estas diferencias cabe recordar que nuestros materiales incluian Gnicamente relaciones seman-
ticas puras. Un analisis de los materiales empleados por Talamas et al. y Sunderman y Kroll,
revel6 que la mayoria de los materiales empleados por estos autores incluian relaciones de
asociacion léxica entre palabras y, como se ha dicho anteriormente, ambos tipos de relaciones
podrian reflejar el uso de distintos tipos de conexiones entre palabras. De hecho, existen evi-
dencias en la literatura que muestran patrones distintos de priming semantico en funcion de si
las relaciones entre palabras contienen asociacion léxica o no (Bueno y Frenck-Mestre, 2002;
Frenck-Mestre y Bueno, 1999; Kotz, 2001; Kotz y Elston-Guttler, 2004; Perea y Rosa, 2002;
Sanchez-Casas, Ferré, Demestre, Garcia-Chico y Garcia-Albea, en revision; Thompson-Schill
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et al., 1998). En definitiva, las discrepancias entre nuestros resultados y los de Talamas et al.
(1999) y de Sunderman y Kroll (2006) podrian ser una evidencia mas del patrén diferencial de
efectos que producen ambos tipos de relaciones entre palabras.

Finalmente, faltaria por explicar un Gltimo dato que se hace patente si miramos los cuatro
articulos de esta tesis en conjunto: en la tarea de reconocimiento de traducciones solamente se
encontraron efectos de interferencia con las relaciones semanticas mas cercanas, mientras que
en los experimentos realizados con el paradigma de priming se observaron efectos de priming
significativos tanto en las relaciones muy cercanas como en las cercanas. Siguiendo el MRD,
en el caso del reconocimiento de traducciones el hecho de que dos palabras compartan un
gran nimero de nodos semanticos dificulta decidir que ambas palabras no son traducciones.
Mientras que en el caso del priming semantico cuantos mas nodos tengan en comun las dos
palabras, mas nodos preactivados tendra el target y mas facil serd reconocer la palabra y to-
mar la decision que requiera la tarea (ej., decidir si se trata de una palabra o no). Aunque los
efectos sean en un caso de interferencia y en el otro de facilitacion, el funcionamiento subya-
cente seria en esencia el mismo. Recientemente, Moldovan et al. (en prensa) han propuesto
algunas posibles explicaciones para estas diferencias entre paradigmas. Una de ellas se basa
en que mientras que la decision léxica y la categorizacion semantica se llevan a cabo tomando
una decision sobre una sola palabra (i. e.: el target), el reconocimiento de traducciones requie-
re tener en cuenta ambas palabras, lo que seguramente se traduzca en un mayor coste de pro-
cesamiento semantico. Estas diferencias en cuanto a las demandas de las tareas quiza podrian
explicar las diferencias en los resultados obtenidos con cada una de ellas. Otra explicacion
complementaria sugerida por Moldovan et al. (i. e.: hipotesis de la baja activacion) sugiere
que en los estudio de Ferré et al. (2006) y de Guasch et al. (2008) con reconocimiento de tra-
ducciones, el tiempo de presentacion empleado (500 ms y 750 ms, respectivamente) podria
ser excesivo si asumimos un decaimiento temporal de la activacion. De esta manera, la acti-
vacion provocada por las palabras con una relacion semantica cercana podria haber desapare-
cido ya antes de que el participante hubiera tomado la decision exigida por la tarea, no cau-
sando asi interferencia ninguna. Moldovan et al. pusieron a prueba esta hipotesis reduciendo
el tiempo de presentacion en reconocimiento de traducciones a 250 ms, tiempo que coincide
con el tiempo de presentacion del prime de los estudios de Sanchez-Casas et al. (2006) y
Guasch et al. (2011) con el paradigma de priming seméantico. Los resultados en la condicion
de relacion semantica cercana mostraron una interferencia de 20 ms en la direccion catalan—
castellano y de 16 ms en la direccidn castellano—catalan. Aunque estas diferencias no llegaron
a ser significativas, si se obtuvo una correlacion significativa entre los juicios de similitud
semantica y los efectos de interferencia, de manera que a mayor similitud entre dos palabras,



UNIVERSITAT ROVIRA I VIRGILI

LA ORGANIZACION DE LA MEMORIA BILINGUE: CONEXIONES LEXICAS Y CONCEPTUALES EN LA ADQUISICION DE LA SEGUNDA LENGUA
Marc Guasch Moix

DL: T-1800-2011

182 Discusion general

mayor la interferencia observada. Asi, aunque los datos no corroboraron claramente la hipote-
sis de la baja activacion, la correlacion significativa observada tampoco nos permitiria descar-
tarla, sugiriendo que el tiempo empleado de 250 ms seguiria siendo demasiado largo para po-
der captar claramente los efectos de interferencia. Emplear tiempos mas cortos, o utilizar me-
didas de potenciales evocados (técnica destacada por tener una buena resolucién temporal)
serian vias interesantes de investigacion futura.

3.1.4.- Conclusiones sobre los modelos de organizacion de la memoria bilingle

Durante toda esta tesis hemos tomado como marco de referencia dos modelos clave para
explicar como se encuentra organizada la memoria del bilingle: el Modelo Jerarquico Revi-
sado y el Modelo de Rasgos Distribuidos. Después de haber descrito las predicciones de am-
bos modelos y de repasar la evidencia experimental que los ponia a prueba, nos encontramos
ya en disposicion de hacer algunas reflexiones acerca de la validez de los mismos.

Comenzaremos por el MJR (Kroll y Stewart, 1994) por ser el primero histéricamente y el
modelo preponderante en los ultimos afios. Lo méas importante de este modelo era su propues-
ta evolutiva: los bilinglies aprendices se basan principalmente en la ruta Iéxica con la L1 para
acceder de la L2 a los conceptos, y los bilinglies competentes pueden acceder directamente al
nivel conceptual desde ambas lenguas (véase Figura 2). Hemos empleado el paradigma de
priming seméantico y el paradigma de interferencia con la tarea de reconocimiento de traduc-
ciones, y hemos podido comprobar como, en general, las predicciones del modelo se cum-
plian: los bilinglies aprendices mostraban una limitada influencia de las manipulaciones
semanticas (sefial de que empleaban mas la ruta Iéxica), mientras que los competentes se ve-
fan més influidos por estas mismas manipulaciones (por su mayor uso de la ruta conceptual).
No obstante, hay un resultado clave para el modelo que nosotros no hemos obtenido: una ma-
yor influencia de las manipulaciones semanticas que de las formales en los bilinglies méas
competentes. Si los bilinglies competentes hacen un uso principal de la ruta conceptual, ¢por
qué no hemos hallado sisteméaticamente efectos de una magnitud mayor que la formal? Ya
hemos hecho alusién anteriormente a este problema, y el estudio del contexto de adquisicion
podria tener la respuesta a la pregunta.

Pero revisando nuestros datos surgen mas preguntas: ¢cémo podria acomodar el MJR la in-
fluencia de la edad de adquisicion de la segunda lengua? La variable clave contemplada por el
modelo es el nivel de competencia del bilingle, pero hemos podido ver que la edad de adqui-
sicion también puede influir en la capacidad para acceder directamente al nivel conceptual.
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Quizé se podria acomodar esta variable en el modelo en forma de una interaccion con el nivel
de competencia. Si el nivel de competencia determina la fuerza de la ruta conceptual, la edad
de adquisicion podria moderar esta fuerza en caso de tratarse de bilingues tardios, o incremen-
tarla en los bilinglies tempranos. Para comprender mejor esta propuesta, imaginemos una
hipotética multiplicacion en la que el primer término seria el nivel de competencia, y el se-
gundo la edad de adquisicion. Esta tomaria valores superiores a 1 en caso de una edad de ad-
quisicion temprana (el resultado aumentaria), o valores menores a 1 en caso de una edad de
adquisicion tardia (el resultado disminuiria).

Hasta este punto vemos que el modelo, con las dos explicaciones sugeridas (i. e.: contexto
y edad de adquisicién), da cuenta bastante bien de las evidencias obtenidas. Pero donde el
MJR tiene realmente su punto debil es en la explicacion de las variables que atafien al nivel
semantico/conceptual: sencillamente el modelo no hace ninguna propuesta acerca de la orga-
nizacion de este nivel. Por lo tanto, tampoco permite hacer ninguna prediccion del grado de
relacion semantica entre palabras, ni de ninguna otra variable referente a las palabras (ej.:
concrecion vs. abstraccion, un significado vs. multiples significados, etc.). En realidad, el pro-
blema del MJR respecto al nivel conceptual no es que su propuesta sea errénea, sino simple-
mente que no existe tal propuesta. Pero el margen de maniobra es grande y su imprecision
podria tornarse en ventaja, puesto que dentro de la ‘caja’ que representa al nivel conceptual
tendrian cabida multitud de soluciones distintas. Sin embargo, es perentorio que el MJR deta-
Ile la organizacion en el nivel conceptual, sino quiere verse superado en poco tiempo por otras
propuestas.

Un buen candidato a sucesor del MJR es precisamente el MRD (en la version propuesta
por Duyck y Brysbaert, 2004). ;Coémo se adecua este modelo a los datos aqui obtenidos? Re-
cordemos que el MRD es ante todo parsimonioso: un Unico mecanismo permite explicar las
asimetrias observadas entre aprendices y competentes, postulando que las representaciones de
la L2 son menos detalladas que las de la L1 en los menos competentes, e igual de ricas en los
mas competentes (véase Figura 6). En este sentido las predicciones serian las mismas que las
del MJR: los bilingiies competentes, al tener representaciones ricas en la L2, mostrarian inter-
ferencia o facilitacién semantica desde esta lengua, mientras que los aprendices mostrarian
efectos semanticos limitados ya que sus representaciones en su L2 activarian un niamero de
nodos reducido. Respecto a la influencia de las manipulaciones de forma, el MRD no es
explicito en cuanto al nivel 1éxico, pero es de suponer que en un sistema léxico integrado las
palabras parecidas en la forma se activen entre ellas, de manera que lo que se esperaria es
exactamente lo que hemos observado aqui: que independientemente del nivel de competencia
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de los bilingles, se observaran influencias de las manipulaciones formales (ya sean en forma
de priming o de interferencia) con independencia de la magnitud de los efectos semanticos.

Respecto a la edad de adquisicion, tampoco esta contemplada en el MRD, pero podriamos
acomodarla de forma similar a como hemos propuesto en el MJR: la riqueza de las represen-
taciones en el nivel semantico no dependeria solamente del nivel de competencia del bilingue,
sino de éste en interaccion con la edad de adquisicién de la segunda lengua.

Finalmente, donde el MRD tiene realmente su punto fuerte es en la descripcion del nivel
semantico conceptual, ya que en un punto donde el MJR no hacia ninguna prediccion, el
MRD ha sido capaz de dar cuenta de todos nuestros resultados: los mayores efectos de interfe-
rencia en la traduccion que en las relaciones semanticas, y la gradacion de efectos (ya sea de
priming o de interferencia) en funcion del grado de relacién semantica entre palabras.

Por todo ello, pensamos que el MJR sigue siendo muy util para explicar como el bilingue
organiza la informacién de sus léxicos, pero el modelo deberia detallarse mas en algunos as-
pectos. Una propuesta alternativa es el MRD, que ofrece un mecanismo de organizacion mas
sencillo que el del MJR para explicar los datos, y a la vez resulta mas potente, ya que puede
dar cuenta de otras muchas variables relativas a las palabras (ej.: diferencias entre palabras
cognadas y no cognadas, palabras concretas frente a abstractas, efectos de las traducciones
multiples, etc.).
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3.2.- Conclusiones

* Claramente, los bilinglies muy competentes son capaces de acceder directamente al nivel
conceptual desde sus dos lenguas. Sin embargo, las conexiones entre lenguas en el nivel Iéxi-
co no desaparecen con el aumento en el nivel de competencia. EI MJR propone que en estos
bilinglies la magnitud de la interferencia semantica deberia ser mayor que la interferencia
formal, pero nuestros datos no han confirmado esta prediccion.

* Los aprendices en las etapas iniciales de aprendizaje de su segunda lengua, son capaces
de acceder directamente al nivel conceptual desde la L2, aunque de una forma limitada. De
todos modos, los efectos de interferencia formal en aprendices son claramente superiores a las
sefiales de mediacion conceptual que puedan mostrar, lo cual corrobora las predicciones del
MJR. Parece necesario adquirir cierto nivel de competencia para mostrar una mediacion con-
ceptual sélida desde la L2. Sin embargo, esta mediacion se da ya en niveles intermedios de
aprendizaje.

e El nivel de competencia del bilingle es una variable de peso que determina la posibilidad
de acceder directamente al nivel conceptual. Aungque de menor importancia, la edad de adqui-
sicion también es un factor a tener en cuenta. Los modelos de organizacion de la memoria
bilinglie deberian contemplar esta variable en sus supuestos tedricos.

* Es necesario explorar con mayor detalle el papel del contexto de adquisicion de la segun-
da lengua, ya que podria explicar algunos resultados experimentales discrepantes, como por
ejemplo la presencia o ausencia de diferencias en magnitud entre la interferencia formal y la
semantica en bilinglies muy competentes, los indicios de un acceso directo al nivel conceptual
desde la L2 en aprendices de la segunda lengua o la interaccién entre competencia y edad de
adquisicion.
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* Es posible observar claros efectos de priming semantico empleando relaciones semanti-
cas sin asociacion léxica, tanto en monolingles, como en bilinglies muy competentes en sus
dos lenguas. Los bilingues equilibrados en sus dos lenguas son sensibles al priming semantico
tanto si éste se produce desde la L1 como si lo hace desde la L2. Ademas, la sensibilidad que
muestran es de la misma magnitud en ambos casos, confirmando asi las predicciones del MJR
y del MRD.

e Tal y como se esperaria desde el MRD, el priming de traduccion produce efectos de pri-
ming de mayor magnitud que el priming semantico, ya que el nimero de rasgos compartidos
por prime y target también es mayor en el caso de la traduccion. Mas aun, el grado de rela-
cidén semantica entre dos palabras modula los efectos de priming semantico en monolinguies,
aunque es necesario un grado minimo de relacion para que los efectos de priming sean detec-
tables. En consonancia con las predicciones del MRD, el grado de relacion seméntica entre
dos palabras modula también los efectos de priming semantico en bilinglies cuando éstos
estan equilibrados en sus dos lenguas.

* Es necesario explorar con mayor detalle el papel del tipo de relaciones entre palabras, ya
que el patron de efectos de priming semantico parece ser distinto en funcion de si los materia-
les estan relacionados seméanticamente sin asociacion, o si incluyen también asociacion léxica.
También es necesario explorar el curso temporal de la activacion provocada por los primes
relacionados semanticamente con el fin de determinar si las relaciones menos cercanas son
capaces de provocar interferencia semantica. Los potenciales evocados son una buena manera
de explorar esta cuestion.
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