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In the domain of bilingualism, a main issue of interest has been to determine whether the two languages are shared at a
conceptual level and which variables modulate the access to the conceptual system. In this study, we focused on the effects of
two variables related to word-type. We tested proficient unbalanced Spanish–English bilinguals in a masked translation
priming paradigm conducted in the two translation directions (L1 to L2, and L2 to L1), by orthogonally manipulating for the
first time concreteness and cognate status. The stimulus onset asynchrony (SOA) was also manipulated (50 ms vs 100 ms).
Results revealed modulations in masked priming effects as a function of cognate status and translation direction. However,
the effect of concreteness was only observed at the long SOA. The findings are discussed in light of the most relevant models
of bilingual memory, mainly the Distributed Feature Model (de Groot, 1992a).
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Introduction

One of the central issues in psycholinguistic research
about bilingualism has been how bilinguals organize
their two languages in memory. Although there is not
complete agreement concerning the organization of the
lexicons of the two languages (i.e., whether they are
represented in two different systems or in a single system),
the most influential theoretical models assume a shared
conceptual representation between the two languages (de
Groot, 1992a; Kroll & Stewart, 1994, see also Kroll &
Tokowicz, 2005, for an overview). Indeed, a number of
studies, using different experimental tasks and paradigms,
have provided support for this assumption (see Francis,
2005, for an overview). In spite of this evidence, there are
still some relevant questions to be clarified, concerning
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which variables can modulate the access to the conceptual
system from L1 and L2 lexical representations. Past
research has demonstrated the relevance of variables
related with the bilinguals, such as their proficiency (e.g.,
Ferré, Sánchez-Casas & Guasch, 2006; Sunderman &
Kroll, 2006), their learning history (e.g., Kotz & Elston-
Güttler, 2004), their language usage (e.g., Linck, Kroll &
Sunderman, 2009) or the extent to which they are balanced
(e.g., Duñabeitia, Perea & Carreiras, 2010). Other relevant
factors are the translation direction in which experiments
are conducted (from L1 to L2 or from L2 to L1,
Dimitropoulou, Duñabeitia & Carreiras, 2011a, 2011b;
Gollan, Forster & Frost, 1997; Schoonbaert, Duyck,
Brysbaert & Hartsuycker, 2009) and the characteristics of
the words in the two languages, such as cognate status or
concreteness (e.g., Davis, Sánchez-Casas, García-Albea,
Guasch, Molero & Ferré, 2010; Duñabeitia et al., 2010;
Sánchez-Casas & García-Albea, 2005; van Hell & de
Groot, 1998, 2008).

One of the models of bilingual memory which has
emphasized the role of word type on cross-language
processing is the Distributed Feature Model (DFM, de
Groot, 1992a; van Hell & de Groot, 1998). According to
this model, words are represented at a conceptual level
as a set of distributed features. Translation equivalents
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have both shared and separate meaning components.
Importantly, the degree of meaning overlap between
them depends upon the type of word represented, being
larger for cognate words (translation equivalents with a
similar form, e.g., “papel-paper” in Spanish and English,
respectively) than for noncognate words (translation
equivalents without any similarity in form, e.g., “libro-
book”). Similarly, concrete words (those refering to
objects, persons or places that can be experienced by the
senses, e.g., “luna-moon”) would share a greater number
of semantic features across languages than abstract
words (those whose referents cannot be experienced by
the senses, e.g., “alma-soul”). Experimental evidence
has been obtained during the last years supporting the
DFM in studies that have focused either in cognate
status or in concreteness. However, there are no studies
to date that have investigated the conjoint effect of
the two variables. The only exception is the study
of van Hell and De Groot (1998), to be described
later, which relied on a bilingual word association task.
Therefore, the aim of the present study was to test
the prediction of the DFM with respect to a greater
cross-language overlap for cognates and concrete words
than for noncognates and abstract words by orthogonally
manipulating cognate status and concreteness. To this
end, we tested proficient unbalanced Spanish–English
bilinguals in the two translation directions by using a
lexical decision task combined with a masked translation
priming paradigm.

We chose this experimental approach because it has
been extensively used in the literature to examine the
architecture of bilingual memory (Forster & Davis, 1984).
Thus, in the masked translation priming lexical decision
task, a forward mask (usually a row of symbols, such as
hash marks) is followed by a briefly presented prime word
in lowercase which can be the translation of the target
or an unrelated word. The prime, in turn, is immediately
followed by an uppercase target word, which overwrites
it. Participants have to decide whether or not the target
is a real word in a given language. The masking effect
from the forward mask, together with the backward
masking effect of the target, renders the prime virtually
invisible (Forster & Jiang, 2001), allowing researchers to
examine early automatic effects in visual word recognition
(Duñabeitia et al., 2010). A large number of studies
conducted during the last two decades have reported
effects of masked translation priming. That is, participants
respond faster to targets when they are preceded by
their translations than by matched unrelated words (see
Altarriba & Basnight-Brown, 2007; Dimitropoulou et al.,
2011a, 2011b; Duñabeitia et al., 2010; Schoonbaert et al.,
2009, for recent overviews). According to the DFM
(de Groot, 1992a), this facilitation is produced because
the presentation of the prime preactivates the semantic
representations shared with the target. Thus, the masked

translation priming effect has been considered as evidence
of a shared conceptual system between the two languages
(Duñabeitia et al., 2010). The size of the effect varies
however as a function of variables such as the direction of
translation priming. Indeed, many studies have reported a
translation direction priming asymmetry, that is, priming
effects in the forward direction (L1-L2) are stronger than
in the backward direction (L2-L1, Dimitropoulou et al.,
2011b; Gollan et al., 1997; Schoonbaert et al., 2009). This
asymmetry seems to be, in turn, modulated by proficiency
and the relative balance of a bilingual’s two languages,
as it is mainly observed with unbalanced bilinguals,
but not with highly proficient and balanced bilinguals
(Basnight-Brown & Altarriba, 2007; Duñabeitia et al.,
2010; Perea, Duñabeitia & Carreiras, 2008; Wang, 2013).
The DFM (de Groot, 1992a; van Hell & de Groot, 1998)
explains this asymmetry as a result of the difference
between L1 and L2 words in the number of semantic
features they are able to activate. The model assumes
that the semantic representation is richer for L1 than
for L2 words in proficient unbalanced bilinguals. As a
consequence, more shared features are activated by L1
words than by L2 words, thus producing stronger priming
effects.

Apart from participants’ characteristics and translation
direction, another variable which seems to modulate
translation priming is the type of word examined.
Of particular interest for the present research is
the distinction between cognates and noncognates. In
fact, the abovementioned results concerning translation
asymmetry refer to studies that used only noncognate
translations. The pattern of findings with cognate
translations is not so clear, in part because the number
of studies conducted with cognate words is lower than
those conducted with noncognate words. Thus, whereas
there is a strong forward translation priming effect for
cognates, the evidence of backward priming is mixed
(see Duñabeitia et al., 2010, for an overview). Besides,
several studies that have tested whether or not there
are differences between cognates and noncognates in
the magnitude of priming have shown that the former
produce more robust priming effects than the latter, the
so-called cognate facilitation effect in masked translation
priming (Davis et al., 2010; de Groot & Nas, 1991;
Duñabeitia et al., 2010; García-Albea, Sánchez-Casas
& Igoa, 1998; Gollan et al., 1997; Sánchez-Casas &
García-Albea, 2005; Voga & Grainger, 2007; but see Kim
& Davis, 2003, for evidence of priming effects of the
same magnitude in both types of translations). The DFM
explains this result as a consequence of the proportion
of shared meaning components being larger for cognates
than for noncognates. The reason is that, as cognates
look more alike than noncognates, when people learn a
cognate in an L2, they may simply map this new L2
word onto the existing conceptual representation of its
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L1 translation equivalent. In contrast, when they learn
noncognates, the formal dissimilarity between translation
equivalents may prevent L2 learners from automatically
mapping them onto the conceptual representations of their
L1 translations (de Groot, 1992a; van Hell & de Groot,
1998).

Another relevant aspect of the DFM is that it assumes
that semantic overlap between translations is larger for
concrete than for abstract words. The rationale under this
tenet is that the meaning of the latter is less consistent
and more dependent on their linguistic context than
the meaning of the former. Evidence in support of this
proposal was obtained by the authors of the model (De
Groot, 1992b; De Groot, Dannenburg & van Hell, 1994),
who demonstrated that concrete words were translated
faster than abstract words. Similarly, work on second
language acquisition has revealed that concrete words are
acquired earlier than abstract words in novel word learning
paradigms (e.g., De Groot & Keijzer, 2000; Kaushanskaya
& Rechtzigel, 2012). Finally, of relevance here is the study
of van Hell and de Groot (1998), who used a bilingual
word association task. They asked participants to produce
associates to a series of words, once in the language of
the stimulus words, and once in the other language. The
stimulus words were orthogonally varied on concreteness
and cognate status. The authors found that the highest
degree of equivalence of associations within language
and across languages was for cognate concrete words,
the ones that were proposed to have the maximum degree
of meaning overlap by the DFM.

Even though van Hell and de Groot (1998) obtained
findings supporting the DFM in a bilingual word
association task, it should be noted that this paradigm
does not tap automatic word processing. Thus, it can
be affected by participants’ strategies. To investigate the
issue of the modulation of cross-languages conceptual
overlap by words’ characteristics, a more suitable
paradigm is masked translation priming, which overcomes
the limitations of the bilingual word association task
above mentioned. It guarantees more automatic word
recognition processing since participants are unaware
of the prime and its relationship to the target,
avoiding strategic influences. The prediction of the DFM
concerning this paradigm would be that cognate and
concrete words would produce more robust translation
priming effects than noncognate and abstract words,
respectively, due to the higher degree of meaning overlap
of the former with respect to the latter. However,
in spite of their potential relevance for theoretical
reasons, the specific role of concreteness in masked
translation priming has been neglected when compared
to the role of cognate status. To our knowledge,
there are only two studies using this paradigm that
have manipulated concreteness of noncognate words.
Schoonbaert et al. (2009) tested Dutch–English bilinguals

in a lexical decision task with two different stimulus-onset
asynchronies (SOA, 250 ms and 100 ms). The authors
failed to find a significant main effect of concreteness.
However, when they analyzed separately the two SOAs,
they observed that priming effects in the 100 ms SOA were
restricted to concrete words. In a similarly oriented study,
Chen, Liang, Cui and Dunlap (2014) tested Chinese–
English bilinguals in two translation priming experiments
with a 200 ms SOA. Again, concreteness did not have
any effect on bilinguals’ performance, neither when the
task to do with the targets was a lexical decision nor
when it was a semantic decision. Overall, the results of
these two studies seem to indicate that the concreteness
effect has a short-living time, modulating priming only
when the SOA is lower than 200 ms. Therefore, the SOA
employed in priming paradigms seems to be a relevant
variable to consider in this line of research. Besides, as
these two studies only included noncognate words, we
do not know whether these results extend to cognate
words.

Thus, the main aim of this study was to disentangle for
the first time the influence of concreteness and cognate
status in masked translation priming in the two translation
directions (forward and backward) by testing a group
of proficient unbalanced Spanish–English bilinguals.
Cognate status and concreteness were orthogonally
manipulated in two experiments that differed in the SOA
employed. SOA was manipulated to further explore the
time course of the concreteness effect. Thus, in the first
experiment we used an SOA of 50 ms, which has been
commonly used in this field of research, mainly in masked
translation priming studies in which either translation
direction or cognate status have been manipulated (see
Duñabeitia et al., 2010, for an overview). The use of
this brief prime duration was important for two reasons:
a) to minimize the influence of strategic effects and b)
to be able to produce reliable cross-language semantic
priming effects (i.e., a facilitation in the processing of
the target when it is preceded by a semantically related
word in the other language; see for instance, Perea et al.,
2008). In the second experiment, we used an SOA of
100. This last SOA was the same as that employed
by Schoonbaert et al. (2009) in which the effects of
concreteness were reliable. The results will enable us
to better characterize the extent to which there is an
overlap in meaning between languages. In line with the
predictions of the DFM, and with the results of past studies
conducted with unbalanced bilinguals, we expected to find
greater priming effects in the forward than in the backward
direction. Concerning word type, greater priming effects
for cognates and concrete words than for noncognates and
abstract words were anticipated. In fact, we expected the
maximum facilitation for cognate concrete words, since
according to the DFM these words have the highest degree
of semantic overlap.
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Experiment 1

Method

Participants
Thirty-two proficient Spanish (L1)–English (L2) bilingual
students (28 female; mean age 24.8, SD = 4.2) from
the University Rovira i Virgili in Tarragona, Spain,
participated in the experiment. They received course
credits for their participation. All of them had normal
or corrected-to-normal vision. In order to assess their
level of L2 proficiency, participants completed a language
questionnaire in which they were asked to provide the age
at which they began to learn each of their languages and
to estimate their proficiency on a 10-point Likert scale
(1 = not literate, 10 = very literate). The mean age of
English acquisition for these bilinguals was 7.3 years
(SD = 1.1) and their average proficiency was 9.9
(SD = 0.1) and 7.9 (SD = 1.4) for Spanish and
English respectively. Furthermore, in order to be sure that
participants knew the meaning of the experimental items,
at the end of the experiment they were asked to translate a
list containing the 34 less frequent experimental English
words. The average frequency of these words was 12.2
(SD = 6.8) occurrences per million (data obtained from N-
Watch, Davis, 2005). All participants translated correctly
at least 70% of the words.

Materials
Ninety-six Spanish words and their English translations
were selected to be used as targets in the English-Spanish
and Spanish-English translation directions. Half of them
were cognates and the other half were noncognates.
We computed the degree of orthographic overlap across
languages by using the Levensthein Normalized distance
algorithm, which ranges from 0 (minimum orthographic
similarity) to 1 (maximum orthographic similarity).
Cognate words showed a high degree of orthographic
overlap (M = 0.67, SD = 0.12), whereas this value
was very low for noncognates (M = 0.15, SD = 0.14).
Additionally, within both cognates and noncognates, 24
were concrete words and 24 were abstract words. We
classified the words as concrete or abstract according to
their imageability, obtained from N-Watch (Davis, 2005)
and B-Pal databases (Davis & Perea, 2005) for English
and Spanish words, respectively. Thus, there were four
different sets, with 24 words each: cognate concrete words,
cognate abstract words, noncognate concrete words and
noncognate abstract words (see the Appendix). Cognate
and noncognate target words were matched in frequency
and imageability in both languages (both ps > .15) and
concrete and abstract targets were matched in the degree
of orthographic overlap across languages (p = .43).

In the two translation directions of the experiment,
both Spanish and English targets could be presented

either under a related or an unrelated priming condition.
In the related condition, targets were preceded by
their translation equivalents (e.g., pear-PERA and luna-
MOON for cognate and noncognate targets respectively)
whereas in the unrelated condition, primes were words
in the other language unrelated in form and in meaning
to the targets (e.g., wolf-PERA or wind-LUNA). As
the aim of the present work was to study priming
effects (i.e., the dependent variable was the magnitude
of priming), extreme care was taken to match the
related and unrelated primes, in order to ensure that
other variables apart from relatedness cannot explain
the effects observed. Therefore, related primes were
matched to the unrelated primes in length, frequency,
orthographic neighborhood, mean bigram frequency and
imageability in Spanish and English (all ts < 1.02, see
Table 1).

Two different experimental lists were constructed for
each translation direction to counterbalance the materials
across prime-target relatedness (translations vs. unrelated
words). Thus, any target appeared under both the related
and the unrelated conditions across lists but participants
saw each target only once, under a particular condition.
In addition, ninety-six Spanish and ninety-six English
pseudowords were also created for the purposes of the
lexical decision task. They were constructed from real
words by changing one or two letters. All of them were
legal and pronounceable sequences in Spanish or English.
Furthermore, they had the same length as the target words.
Primes for the Spanish pseudoword targets consisted of
48 cognate and 48 noncognate English words. Primes
for the English pseudoword targets were 48 cognate and
48 noncognate Spanish words. The prime-pseudoword
pairs were the same in the two experimental lists of each
direction.

Finally, two sets of 12 practice items were constructed,
one set for the English-Spanish direction and another
one for the Spanish-English direction. In both sets half
of the targets were words and the other half were
pseudowords.

Procedure
The experiment was conducted in two sessions, one
session for the Spanish-English (forward) translation
direction and another session for the English-Spanish
(backward) translation direction. The time elapsed
between sessions was two weeks. All the participants
completed the two sessions and the order of sessions was
counterbalanced.

Participants were tested singly in separate soundproof
booths. Presentation of the stimuli and recording of
reaction times (RTs) and errors (%E) were controlled
by using the DMDX software (Forster & Forster, 2003).
There was a practice block with 12 randomized trials.
Then the experiment began, containing 192 experimental
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Table 1. Mean and standard deviation (in parentheses) of logarithmic frequency (Freq.), length and imageability
(Imag.) as a function of translation direction, cognate status, concreteness and relatedness.

L1-L2 direction L2-L1 direction

Freq. Length Imag. Freq. Length Imag.

Translation primes

Cognate concrete 1.2 (0.4) 5.7 (1.2) 6.0 (0.5) 1.1 (0.5) 5.7 (1.4) 5.9 (0.5)

Cognate abstract 1.7 (0.4) 6.7 (1.4) 3.7 (0.8) 1.7 (0.6) 6.4 (1.2) 3.8 (0.9)

Noncognate concrete 1.3 (0.4) 5.3 (0.9) 6.1 (0.4) 1.3 (0.4) 4.9 (1.1) 6.1 (0.3)

Noncognate abstract 1.8 (0.5) 5.7 (1.3) 4.1 (0.7) 1.6 (0.6) 5.6 (1.4) 4.1 (0.7)

Control primes

Cognate concrete 1.2 (0.4) 5.7 (1.2) 5.3 (0.9) 1.2 (0.6) 5.7 (1.5) 5.8 (0.4)

Cognate abstract 1.7 (0.4) 6.7 (1.4) 4.2 (0.9) 1.8 (0.5) 6.4 (1.2) 3.9 (0.9)

Noncognate concrete 1.3 (0.4) 5.3 (0.9) 5.8 (0.6) 1.4 (0.5) 4.9 (1.1) 5.7 (0.8)

Noncognate abstract 1.8 (0.5) 5.7 (1.3) 4.0 (0.9) 1.7 (0.8) 5.6 (1.3) 3.9 (1.1)

Targets

Cognate concrete 1.1 (0.5) 5.7 (1.4) 5.9 (0.5) 1.2 (0.4) 5.7 (1.2) 5.9 (0.5)

Cognate abstract 1.7 (0.6) 6.4 (1.2) 3.8 (0.9) 1.7 (0.4) 6.7 (1.4) 3.8 (0.9)

Noncognate concrete 1.3 (0.4) 4.9 (1.1) 6.1 (0.3) 1.3 (0.4) 5.3 (0.9) 6.1 (0.3)

Noncognate abstract 1.6 (0.6) 5.6 (1.4) 4.1 (0.7) 1.8 (0.5) 5.8 (1.3) 4.1 (0.7)

trials (96 with a word target and 96 with a pseudoword
target). Participants pressed a foot-switch to start the
experiment. Each trial consisted of three visual events
that were centered in the viewing screen, with each event
superimposed on the one preceding. The first stimulus
acted as a forward mask that was displayed for 500 ms.
It consisted of a row of hash marks (#) with a length that
was matched to the length of the longest string stimulus
(prime or target) on a trial-by-trial basis. Immediately
following the mask, a lowercase prime was displayed
for 50 ms, which was in turn followed by an uppercase
target presented for 500 ms. The target was replaced by a
blank screen until the participant made a response. Primes
and targets were displayed using a 10-point Courier font.
They were on average 1.5 cm in length and 0.6 cm
high.

Participants were asked to make a lexical decision on
the stimuli in uppercase by pressing one of two response
buttons, ‘word’ responses being made with the preferred
hand. Participants, who were not informed about the
presence of prime words, came back to the laboratory
two weeks later to perform the second session, in which
the translation direction was reversed. The procedure of
the second session was exactly the same as that of the first
session. The only difference was that at the end of the
second session participants were given a sheet of paper
containing the 34 less frequent experimental English
words and they were asked to translate them into Spanish,
in order to assure that they had enough knowledge of the
experimental stimuli.

Results and discussion
Incorrect responses and RTs less than 200 ms or greater
than 2000 ms were excluded from the latency analysis.
RTs falling more than 2 standard deviations (SDs) from
the mean for a given participant in all conditions were also
removed. As a result, 4% of the data were eliminated in
the forward direction and 4.3% of the data in the backward
direction. Furthermore, any participant who made more
than 20% of errors was excluded. Four items were
removed: Two of them because of typographical errors
and the other two (“shyness” and “betrayal”) because their
error rate was higher than 75%.

Table 2 shows the mean RT data for correct responses
as well as the percentage of errors (%E) for all the
experimental conditions. We conducted the statistical
analyses on the magnitudes of priming effects rather than
on the means. The reason was that magnitudes of priming
were the relevant data for testing the predictions of the
DFM concerning a greater conceptual overlap between
cognates and concrete words with respect to noncognates
and abstract words. These magnitudes were computed by
subtracting the data of the related conditions from the
unrelated conditions. Separate ANOVAs by participants
and by items were conducted for RT and E% data. These
analyses included the factors ‘experimental list’ (List 1 vs.
List 2), ‘direction’ (forward vs backward), ‘cognate status’
(cognates vs. non-cognates), and ‘concreteness’ (concrete
vs. abstract). In the analysis by participants, ‘experimental
list’ was a between-participants dummy variable whereas
‘direction’, ‘cognate status’ and ‘concreteness’ were

https://doi.org/10.1017/S1366728916000262 Published online by Cambridge University Press

https://doi.org/10.1017/S1366728916000262


Masked translation priming, cognate status and concreteness 775

Table 2. Mean RTs and percentage of errors (%E) as a function of translation direction, cognate status, concreteness
and relatedness.

Translation Unrelated Priming effect

Experiment 1

Forward direction (Spanish-English)

Cognates Concrete 576.2 (4.9) 606.9 (10.1) 30.7 (5.2)∗

Cognates Abstract 552.2 (3.9) 589.8 (3.8) 37.6 (-0.1)∗

Non-cognates Concrete 594.3 (6.5) 625.5 (6.4) 31.2 (-0.1)∗

Non-cognates Abstract 591.1 (8.0) 613.1 (7.7) 22.0 (-0.3)

Backward direction (English-Spanish)

Cognates Concrete 538.8 (1.8) 571.9 (3.1) 33.0 (1.3)∗

Cognates Abstract 543.2 (2.5) 571.6 (3.2) 28.4 (0.8)∗

Non-cognates Concrete 546.0 (2.7) 553.4 (4.2) 7.4 (1.5)

Non-Cognates Abstract 559.8 (3.9) 559.2 (5.7) -0.6 (1.9)

Experiment 2

Forward direction (Spanish-English)

Cognates Concrete 621.5 (5.5) 673.1 (10.2) 51.6 (4.8)∗

Cognates Abstract 626.9 (4.8) 662.3 (5.9) 35.4 (1.1)∗

Non-cognates Concrete 642.8 (8.6) 673.8 (11.5) 31.0 (2.9)∗

Non-cognates Abstract 657.1 (7.7) 681.3 (9.6) 24.2 (1.9)∗

Backward direction (English-Spanish)

Cognates Concrete 566.7 (2.3) 612.2 (3.6) 45.5 (1.3)∗

Cognates Abstract 589.0 (2.7) 623.9 (3.0) 34.9 (0.3)∗

Non-cognates Concrete 585.6 (2.4) 608.0 (4.3) 22.4 (1.9)∗

Non-Cognates Abstract 604.8 (3.8) 608.8 (3.9) 3.9 (0.1)

∗p <.05. Comparison between the translation condition and the unrelated condition.

within-participants factors. In the analysis by items,
‘experimental list’ and ‘direction’ were within-items
factors whereas ‘cognate status’ and ‘concreteness’ were
between-items factors.

The RT ANOVA revealed that the experimental list
factor did not show either a main effect or an interaction
with any of the other factors. We obtained a significant
effect of direction, as the magnitude of priming was larger
in the forward direction (M = 30.4) than in the backward
direction (M = 17.1), F1(1, 31) = 8.62, MSE = 1314.65,
p < .01, ŋ2

p = .22, F2(1, 88) = 7.50, MSE = 1772.57,
p < .01, ŋ2

p = .08. A main effect of cognate status was
also obtained. It was significant in the by participants
analysis and near to significance in the by items analysis,
F1(1, 31) = 10.06, MSE = 1931.56, p < .005, ŋ2

p =
.24, F2(1, 88) = 2.99, MSE = 4168.03, p = .09, ŋ2

p =
.03. This effect revealed that the magnitude of priming
was greater for cognates (M = 32.4) than for noncognates
(M = 15.0). The interaction between direction and cognate
status reached statistical significance only in the by-
participants analysis, F1(1, 31) = 4.48, MSE = 1395.08,
p < .05, ŋ2

p = .13, F2(1, 88) = 1.54, MSE = 1772.57,
p = .22, ŋ2

p = .02. This interaction revealed that, whereas
in the forward direction there was a priming effect of a

Figure 1. Priming effects (ms) as a function of translation
direction, cognate status and concreteness (Experiment 1).

similar size for cognates and noncognates (34.14 and 26.6
for cognates and noncognates, respectively, p = .41), in the
backward direction priming was significant only for cog-
nate words (priming effects of 30.72 and 3.41 for cognate
and noncognates, respectively, see Figure 1). Finally, the
main effect for the concreteness factor was not significant.
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The same analysis was applied to the magnitude of
priming in the %E data. No main effects nor interactions
were significant.

The results of this experiment can be summarized
as follows: the translation priming effect was larger
in the forward than in the backward direction, and
stronger for cognates than for noncognates. The effects
of cognate status were modulated by translation direction.
That is, whereas in the forward direction there was
priming for cognates as well as for noncognates, in
the backward direction it was restricted to cognates.
The direction asymmetry in translation priming effects
was consistent with previous studies conducted with
proficient unbalanced bilinguals (e.g., Chen et al., 2014;
Dimitropoulou et al., 2011b; Gollan et al., 1997; Grainger
& Frenck-Mestre, 1998; Schoonbaert et al., 2009), as it
was the larger translation priming effect for cognates than
for noncognates (Davis et al., 2010; de Groot & Nas, 1991;
Duñabeitia et al., 2010; García-Albea et al., 1998; Gollan
et al., 1997; Sánchez-Casas & García-Albea, 2005; Voga
& Grainger, 2007).

In contrast to the significant effects of translation
direction and cognate status, concreteness failed to
modulate translation priming. A possible reason for
the lack of concreteness effects can be the SOA used.
Although there are reports in the literature of semantic
effects with a 50 ms SOA with other experimental
paradigms (i.e., in the cross-language semantic priming
paradigm, Perea et al., 2008), it might be that it
is an SOA not long enough to fully activate words’
semantics in order to get fine-grained semantic effects
(i.e., concreteness effects). As a matter of fact, the only
study to date reporting a concreteness effect with the
masked translation priming paradigm used a 100 ms SOA
(Schoonbaert et al., 2009). Of note, the effect disappeared
with longer SOA durations (at 200 ms, Chen et al., 2014,
or at 250 ms SOA, Schoonbaert et al., 2009). Taking into
account these results, we decided to conduct a second
experiment with a 100 ms SOA.

However, before exploring whether the lack of
concreteness effects are due to the SOA used, the effect of
confounding variables should be ruled out. One of these
variables is the number of translations. As Tokowicz and
Kroll (2007) pointed out, concrete words tend to have
fewer number of translations than abstract words. In fact,
these authors demonstrated that the concreteness effect in
a translation task is only observed in words with multiple
translations, but not in words with a single translation.
Taking this into account, we decided to look at the number
of translations of our concrete and abstract words in order
to explore the possible influence of this variable on the
results. The inspection of the Word Reference dictionary
(Kellogg, 1999) revealed that the number of English
translations for our Spanish targets was 1.81 (SD = 1.16)
and 2.60 (SD = 1.43) for concrete and abstract words,

respectively. This difference was significant (p < .01).
Similarly, concrete English targets had fewer numbers
of translations in Spanish (M = 2.25, SD = 1.49) than
abstract English targets (M = 3.50, SD = 1.88, p <.005).
First of all, these data show that our targets are multiple
translation words. Secondly, that concrete targets have
fewer numbers of translations than abstract targets. It is
important to note that those are in fact the conditions
in which concreteness effects have been reported in
translation tasks. Namely, when multiple translation words
have been used (Tokowicz & Kroll, 2007) or when the
number of translations across conditions has not been
controlled (De Groot, 1992, De Groot et al., 1994). Thus,
it does not seem that the lack of concreteness effects in
this translation priming experiment can be accounted for
by a confounding with the number of translations.

Taking all of the above into account, and considering
the possible relevance of the SOA (Chen et al., 2014;
Schoonbaert et al., 2009), we decided to conduct a second
experiment by using a 100 ms SOA, to increase the
probability of observing reliable modulations on masked
priming effects as a function of concreteness.

Experiment 2

Method

Participants
Thirty-eight proficient Spanish (L1)-English (L2)
bilingual students (29 female; mean age, 19.4, SD = 1.8)
from the University Rovira i Virgili in Tarragona, Spain,
participated in the experiment. They received course
credits for their participation. All of them had normal
or corrected-to-normal vision. They completed the same
language questionnaire as participants in Experiment 1.
The mean age of English acquisition for these bilinguals
was 6.1 years (SD = 1.8) and their average proficiency
was 9.6 (SD = 0.6) and 7.6 (SD = 1.1) for Spanish and
English respectively. As in Experiment 1, at the end of
the second session participants were asked to translate a
list containing the 34 less frequent experimental English
words. All of them translated correctly at least 70% of the
words.

Materials
The experimental materials were exactly the same as those
used in Experiment 1.

Procedure
The difference with respect to the procedure of
Experiment 1 was the SOA used. To maintain the
prime duration constant (50 ms), a 50 ms backward
mask was introduced to get a 100 ms SOA. The
rationale of this manipulation was to increase the time
during which participants could process the prime before
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the presentation of the target. The procedure of this
experiment was identical to that used by Schoonbaert et al.
(2009) in the 100 ms SOA condition. Each trial consisted
of a sequence of four visual elements. The first stimulus
acted as a forward mask that was displayed for 500 ms. As
in Experiment 1, it consisted of a row of hash marks (#)
with a length that was matched to the length of the longest
string stimulus (prime or target) on a trial-by-trial basis.
Immediately following the mask, the lowercase prime was
displayed for 50 ms. It was in turn followed by a 50 ms
backward mask that was identical to the forward mask.
The fourth and final element was the uppercase target,
which was presented for 500 ms.

Results and discussion

The same data trimming procedure as in Experiment 1
was applied to the data of the present experiment. Thus,
incorrect responses and RTs less than 200 ms or greater
than 2000 ms were excluded from the latency analysis.
RTs falling more than 2 SDs from the mean for a given
participant in all conditions were also removed. As a
result, 4.4 % of the data were eliminated in the forward
direction and 3.9 % of the data in the backward direction.
Furthermore, any participant who made more than 20%
of errors was excluded. Three items were removed: Two
of them due to typographical errors (the same items as in
Experiment 1) and the item “warmth” because its error
rate was higher than 75%.

Table 2 shows the mean RT data for correct responses
as well as the percentage of errors (%E) for all the
experimental conditions. As in Experiment 1, the analyses
were conducted on the magnitudes of priming effects.
Separate ANOVAs by participants and by items were
conducted for RT data and for %E data. The factors were
the same as in Experiment 1.

The RTs ANOVA showed that the experimental list
factor failed to show either a main effect or an interaction
with any of the other factors. There was an effect of
direction, significant only in the by items analysis, F1(1,
37) = 2.27, MSE = 2621.19, p = .14, ŋ2

p = .06, F2(1,89)
= 5.46, MSE = 2249.83, p < .05, ŋ2

p = .06, revealing
that the magnitude of priming was larger in the forward
direction (M = 44.60) than in the backward direction (M =
28.32). The effect of cognate status was also significant,
F1(1, 37) = 14.68, MSE = 2381.33, p < .001, ŋ2

p =
.28, F2(1, 89) = 5.99, MSE =2731.80, p < .05, ŋ2

p

= .06, as the magnitude of the effect was larger for
cognates (M = 41.8) than for noncognates (M = 24.1,
p < .001, see Figure 2). The interaction between
translation direction and cognate status failed to reach
statistical significance in the present experiment, F1(1, 37)
= 1.69, MSE = 2331.81, p = .20, ŋ2

p = .04, F2(1, 89) =
0.92, MSE =2072.95, p = .34, ŋ2

p = .01, as both cognates
and noncognates showed significant priming in the two

Figure 2. Priming effects (ms) as a function of translation
direction, cognate status and concreteness (Experiment 2).

translation directions. However, it is worth emphasizing
that whereas there were no differences in the magnitude of
priming between cognates and noncognates in the forward
direction (43.51 and 40.19 for cognates and noncognates,
respectively, p = .70), priming was larger for cognates
than for noncognates in the backward direction (27.61
and 13.21 for cognates and noncognates, respectively,
p < .05, see Fig. 2). Finally, the most relevant finding
of this experiment concerns concreteness. In contrast to
Experiment 1, this factor reached statistical significance in
the analysis by participants and was marginally significant
in the analysis by items, F1(1, 37) = 5.04, MSE = 2554.03,
p < .05, ŋ2

p = .12, F2(1,89) = 2.93, MSE =2731.80,
p = .09, ŋ2

p = .03, revealing that priming was larger for
concrete words (M = 37.6) than for abstract words (M =
24.6).

The same analysis was applied to the %E data. No main
effects or interactions were significant.

The results of this experiment were clear-cut:
translation priming effects were larger in the forward
direction than in the backward direction, and they were
stronger for cognates than for noncognates. This pattern
of results is very similar to that of Experiment 1, although
the interaction between cognate status and direction was
not significant in Experiment 2. Of note, the main finding
of this experiment was that concreteness modulated
priming effects. This result is in agreement with that of
Schoonbaert et al. (2009), who found reliable effects of
this variable with a 100 ms SOA, but not when a longer
SOA was used. Therefore, the present results provide
evidence supporting the proposal of the DFM concerning
a larger semantic overlap between translations for cognate
and concrete words than for noncognate and abstract
words, respectively (de Groot, 1992a; van Hell & de
Groot, 1998). As a matter of fact, the proponents of
the model found that the highest degree of equivalence
of associations within language and across languages
in a bilingual word association task was for cognate
concrete words (van Hell & de Groot, 1998). These words
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were also those exhibiting the largest amount of priming
in this experiment (average of the effects between the
forward and backward direction, M = 48.55). In contrast,
the smallest amount of priming was that observed with
noncognate abstract words (M = 14.90). To explore in
more detail these differences, we checked if there were
priming effects in each experimental condition (i.e., by
comparing with a Student t-test the related conditions
with the unrelated conditions). This analysis revealed that
abstract noncognate pairs in the backward direction were
the only which failed to show a significant priming effect
(magnitude of priming = 3.99, see Table 2).

Discussion

In the present study we tested unbalanced proficient
bilinguals of Spanish and English in two masked
translation priming experiments conducted in the two
translation directions and with two different SOAs. We
investigated whether priming effects could be affected by
the conjoint manipulation of cognate status and words’
concreteness. Overall, the results revealed a translation
priming effect that was stronger in the forward direction
than in the backward direction and larger for cognates
than for noncognates. In addition, concreteness modulated
priming effects only in the 100 ms SOA experiment.
The results support the DFM (de Groot, 1992a, 1992b;
van Hell & de Groot, 1998), which assumes a higher
conceptual overlap for concrete and cognate words than
for abstract and noncognate words.

The translation priming asymmetry found when
comparing the forward and the backward direction is in
agreement with past research conducted with proficient
unbalanced bilinguals (Chen et al., 2014; Dimitropoulou
et al., 2011b; Gollan et al., 1997; Grainger & Frenck-
Mestre, 1998; Schoonbaert et al., 2009). In this study,
the asymmetry was modulated by cognate status. In
Experiment 1, the significant interaction found between
translation direction and cognate status revealed that,
whereas the priming effect was significant for both
cognates and noncognates in the forward direction, only
cognates showed priming in the backward direction.
Concerning Experiment 2, although the interaction failed
to reach statistical significance, the pattern of results was
similar. In particular, although there was priming for
cognates as well as for noncognates in the two translation
directions, only in the backward direction the magnitude
of the effect was larger for cognates than for noncognates.
Therefore, the increase in the time given to process the
target in Experiment 2 not only has produced larger
priming effects when compared to Experiment 1 (see
Table 2), but also, and more interestingly, has allowed the
emergence of priming for noncognates in the backward
direction (although the effect is smaller than that found
with cognates).

The modulation of the translation asymmetry by
cognate status can be interpreted within the framework
of the DFM. Accordingly, L2 cognate words, when
compared to noncognates, might exhibit a smaller
difference with respect to L1 words in their capacity to
activate the shared semantic features, as a consequence
of their higher conceptual overlap. The model also
proposes that, as proficiency increases, L2 words
would become more similar to L1 words with respect
to their capacity to produce priming. Therefore, we
might expect that, if we had tested bilinguals more
proficient in their L2, translation asymmetries would
have disappeared and we would have obtained backward
priming effects of a similar magnitude for cognates and
noncognates.

Apart from the asymmetry above mentioned, what is
clear from the present study is the relevance of words’
characteristics in bilingual word recognition. Indeed,
priming effects were more robust for cognates than for
noncognates, a result which entirely agrees with the
literature in the field (Davis et al., 2010; de Groot &
Nas, 1991; Duñabeitia et al., 2010; García-Albea et al.,
1998; Gollan et al., 1997; Sánchez-Casas & García-Albea,
2005; Voga & Grainger, 2007). This advantage for cognate
words is accounted for by the DFM in terms of the
degree of meaning overlap (de Groot, 1992a, 1992b; van
Hell & de Groot, 1998). The same mechanism would
explain the advantage in processing for concrete words
with respect to abstract words. The results of the present
work provide support for the last proposal. Namely, in
Experiment 2 (i.e., in the 100 ms SOA experiment),
we obtained larger priming effects for concrete words
than for abstract words. This result is in line with that
reported by Schoonbaert et al. (2009) with the same SOA.
Furthermore, it extends these findings to cognate words;
as, in that study, only noncognate words were considered.
Note, however, that the advantage was neither observed
with a lower SOA (50 ms in Experiment 1) nor with larger
SOAs (i.e., 200 ms in the study of Chen et al., 2014, or
250 ms in the study of Schoonbaert et al., 2009). These
findings point out that the SOA employed is a relevant
variable in determining the concreteness effect on priming
(being probably maximum at 100 ms). Thus, smaller
SOAs than 50 ms would not allow the full activation
of words’ semantics in order to capture fine-grained
effects such as those of concreteness. On the contrary,
with longer SOAs the advantage would disappear,
indicating that the concreteness effect has a short-living
duration.

The comparison of the effect of cognate status with
that of concreteness reveals that the former is more
robust than the latter and not dependent on the SOA
used. This fact leads us to think that probably the
cognate advantage cannot be fully explained by the
greater conceptual overlap across languages between
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cognates when compared to noncognates. Importantly,
other kind of explanations have been proposed for
this advantage. In particular, the Bilingual Interactive
Activation Plus Model (BIA+, Dijkstra & van Heuven,
2002; Dijkstra, Miwa, Brummelhuis, Sappelli & Baayen,
2010) deserves a mention here. This model posits
that the difference between cognate and noncognate
words is that only cognate words share orthographic
and phonological representations with their translation
equivalents. According to this account, whereas the
presentation of both cognates and noncognates would
activate the overlapping semantic representations across
languages, activation of shared orthographic/phonological
representations would be restricted to cognate words,
leading to their advantage in recognition over noncognates
(see also Voga & Grainger, 2007, for a similar account
of cognate effects in terms of form and meaning
overlap).

To sum up, the present experiments have shown that
both cognate status and concreteness play a role during
the early stages of word recognition. Indeed, masked
translation priming effects were modulated by both
factors, as well as by translation direction. Furthermore,
the SOA seems a relevant variable to take into account
in masked translation priming studies, as it modulated
the emergence of concreteness effects as well as of
priming effects for noncognate words in the backward
direction. These findings mainly support the proposal
of the DFM concerning a greater meaning overlap for
cognate and concrete words than for noncognate and
abstract words (de Groot, 1992a; van Hell & de Groot,
1998). However, orthographic and phonological overlap
are probably more relevant in determining the priming
advantage for cognate words, as has been proposed from
other theoretical accounts (Dijkstra & van Heuven, 2002;
Dijkstra et al., 2010).

Appendix. Critical Spanish and English stimuli as a function of translation direction, concreteness and cognate
status.

Forward direction Backward direction

(Spanish–English) (English-Spanish)

Conditions Translation Control Target Translation Control Target

Conc-Cog tigre suela TIGER tiger maple TIGRE

cortina decreto CURTAIN curtain thunder CORTINA

volcán fábula VOLCANO volcano peacock VOLCÁN

papel fondo PAPER paper floor PAPEL

tomate ojeada TOMATO tomato throne TOMATE

sopa vela SOUP soup gown SOPA

lazo aura LACE lace glue LAZO

botella canción BOTTLE bottle coffee BOTELLA

elefante pandilla ELEPHANT elephant trousers ELEFANTE

estatua ajedrez STATUE statue basket ESTATUA

blusa verso BLOUSE blouse sphinx BLUSA

botón dueña BUTTON button ribbon BOTÓN

hora aire HOUR hour east HORA

pera joya PEAR pear wolf PERA

océano cuerda OCEAN ocean bench OCÉANO

pantera bacalao PANTHER panther charmer PANTERA

montaña bandera MOUNTAIN mountain sentence MONTAÑA

patata carnet POTATO potato shower PATATA

león beso LION lion kiss LEÓN

cometa elogio COMET comet broom COMETA

bomba poema BOMB bomb plot BOMBA

cigarro abanico CIGARETTE cigarette landscape CIGARRO

círculo portero CIRCLE circle garden CÍRCULO

flauta latido FLUTE flute diver FLAUTA
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Appendix. Continued.

Forward direction Backward direction

(Spanish–English) (English-Spanish)

Conditions Translation Control Target Translation Control Target

Conc-NonCog algodón cebolla COTTON cotton harbor ALGODÓN

mar rey SEA sea sun MAR

lápiz cutis PENCIL pencil tongue LÁPIZ

espejo cocina MIRROR mirror silver ESPEJO

oveja limón SHEEP sheep widow OVEJA

avión fecha PLANE plane month AVIÓN

trigo aguja WHEAT wheat nurse TRIGO

reloj vuelo CLOCK clock screw RELOJ

diente tambor TOOTH tooth storm DIENTE

hierba abrigo GRASS grass phone HIERBA

camión portal TRUCK truck scale CAMIÓN

falda oreja SKIRT skirt toast FALDA

lechuga anzuelo LETTUCE lettuce paddock LECHUGA

luna dedo MOON moon wind LUNA

vaca coro COW cow van VACA

piedra título STONE stone wheel PIEDRA

conejo arroyo RABBIT rabbit walnut CONEJO

seda cruz SILK silk doll SEDA

abeja ancla BEE bee wax ABEJA

playa traje BEACH beach dress PLAYA

cohete grieta ROCKET rocket cheese COHETE

nariz leche NOSE nose wood NARIZ

jabón bruja SOAP soap tail JABÓN

puente parque BRIDGE bridge cattle PUENTE

Abs-Cog sereno júbilo SERENE serene advise SERENO

poder lugar POWER power thing PODER

pánico trampa PANIC panic fault PÁNICO

futuro centro FUTURE future effect FUTURO

miseria detalle MISERY misery thread MISERIA

fase cien PHASE phase unity FASE

conflicto propósito CONFLICT conflict approval CONFLICTO

máquina consumo MACHINE machine council MÁQUINA

fantasía obsesión FANTASY fantasy refusal FANTASÍA

condición filosofía CONDITION condition authority CONDICIÓN

impulso diálogo IMPULSE impulse poverty IMPULSO

causa serie CAUSE cause piece CAUSA

ambición traslado AMBITION ambition murderer AMBICIÓN

caso bajo CASE case form CASO

coraje saludo COURAGE courage slavery CORAJE

sistema partido SYSTEM system course SISTEMA

tragedia polémica TRAGEDY tragedy request TRAGEDIA

justicia creación JUSTICE justice pattern JUSTICIA

lógica género LOGIC logic chase LÓGICA

teoría música THEORY theory manner TEORÍA

elección dignidad ELECTION election response ELECCIÓN
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Appendix. Continued.

Forward direction Backward direction

(Spanish–English) (English-Spanish)

Conditions Translation Control Target Translation Control Target

objeto riesgo OBJECT object speech OBJETO

milagro orgullo MIRACLE miracle pursuit MILAGRO

concepto producto CONCEPT concept variety CONCEPTO

Abs-NonCog timidez sosiego SHYNESS shyness closure TIMIDEZ

hecho forma FACT fact left HECHO

traición revuelta BETRAYAL betrayal reliance TRAICIÓN

dios modo GOD god age DIOS

consejo entorno ADVISE advise sorrow CONSEJO

alma zona SOUL soul luck ALMA

alivio rutina RELIEVE relieve handful ALIVIO

calor línea WARMTH warmth profit CALOR

locura virtud MADNESS madness misstep LOCURA

peligro técnica DANGER danger impact PELIGRO

gusto apoyo TASTE taste theme GUSTO

culpa mente BLAME blame smell CULPA

bendición discordia BLESSING blessing obstacle BENDICIÓN

vida otro LIFE life year VIDA

piedad afecto MERCY mercy input PIEDAD

lugar señor PLACE place right LUGAR

prisa santo HURRY hurry track PRISA

razón final REASON reason change RAZÓN

señal humor SIGN sign hell SEÑAL

medida placer MEASURE measure success MEDIDA

llegada término ARRIVAL arrival protest LLEGADA

salud autor HEALTH health attack SALUD

belleza combate BEAUTY beauty detail BELLEZA

miedo clase FEAR fear step MIEDO

Note. Conc = Concrete; Abs = Abstract; Cog = Cognate; NonCog = Non-cognate.
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