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Abstract

Ambiguity in translation is highly prevalent, and has consequences for second-language learning
and for bilingual lexical processing. To better understand this phenomenon, the current study
compared the determinants of translation ambiguity across four sets of translation norms from
English to Spanish, Dutch, German and Hebrew. The number of translations an English word
received was correlated across these different languages, and was also correlated with the number
of senses the word has in English, demonstrating that translation ambiguity is partially determined
by within-language semantic ambiguity. For semantically-ambiguous English words, the
probability of the different translations in Spanish and Hebrew was predicted by the meaning-
dominance structure in English, beyond the influence of other lexical and semantic factors, for
bilinguals translating from their L1, and translating from their L2. These findings are consistent
with models postulating direct access to meaning from L2 words for moderately-proficient
bilinguals.

1. Introduction

Bilinguals are often confronted with the situation in which translation equivalents do not
align in a one-to-one fashion across languages, and instead exhibit “translation ambiguity’ in
that more than one translation is possible for a given word (e.g., Tokowicz, Kroll, de Groot,
& van Hell, 2002). For instance, the word ‘proposal’ can be translated into Dutch as
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‘ voorstel” or “‘aanzoek’. Such translation ambiguity can be a result of ambiguity within the
source language, or of target language characteristics such as synonymy. In the current
study, we compare four sets of translation norms, documenting translation ambiguity
between English (the shared source language across the four norms) and Dutch, German,
Spanish, and Hebrew as target languages. This comparison allows us to identify to what
degree the phenomenon of translation ambiguity is driven by source language factors, with a
specific emphasis on within-language meaning ambiguity. To the extent that ambiguity in
the source language drives translation ambiguity, we would expect a high degree of
correspondence in the number of translations that an English word receives in different
languages. Characterizing the phenomenon of translation ambiguity is important because
previous studies have demonstrated that translation ambiguity has consequences for
bilingual language processing (Boada, Sanchez-Casas, Gavilan, Garcia-Albea, & Tokowicz,
2013) and learning (Degani & Tokowicz, 2010) and that it may be confounded with other
relevant factors such as concreteness (Tokowicz & Kroll, 2007) and part-of-speech (Prior,
Kroll, & MacWhinney, 2013).

1.1 Translation ambiguity — prevalence and potential sources

The degree of ambiguity in translation of a specific word can be assessed in different
manners. One straightforward approach would be to count dictionary entries in a bilingual
dictionary. However, this method would arguably over-estimate the prevalence of translation
ambiguity, and further might not yield a valid reflection of the actual lexical knowledge of
bilingual speakers, who might not know all dictionary entries (Tokowicz et al., 2002). In the
current study, therefore, we focus on the actual knowledge of bilinguals and adopt the “first
translation’ method. In this approach, bilinguals are requested to translate single words from
the source to the target language, giving only the first translation that comes to mind.
Translation ambiguity is consequently assessed as the number of different correct
translations a given word receives across the bilingual participants. Further, in cases in
which the sample of responders is large enough, the probability of the various translations
can also be estimated. Notably, because a single translation is provided by each participant,
one concern could be that only high-frequency translations would be provided, leading to
some underestimation of translation ambiguity. However, the first translation methodology
has been adopted from within-language free association studies (e.g., Twilley, Dixon, Taylor,
& Clark, 1994). In such an approach, the stochastic properties of the lexical representation
network allow for less frequently used options to be produced occasionally, as is the case in
monolingual naming studies (for example, Peterson & Savoy, 1998). Indeed, in one study
that examined this issue, although lexical frequency in the target language was found to
influence translation choice, its influence was rather weak (Prior, MacWhinney, & Kroll,
2007).

The translation norms used in the current study have all relied on the “first translation’
method, and all include English as the source language. Thus, in the current study we are
able to compare translation ambiguity across several language pairs to arrive at a better
understanding of the underpinnings of this phenomenon.
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In the first published investigation of translation ambiguity, Tokowicz et al. (2002) collected
number of translation norms from Dutch-English proficient bilinguals. They found that
approximately 25% of 562 words were translation ambiguous in that they elicited more than
one translation across participants in one or both directions of translation. Further, 40% of
these same English words elicited more than one translation in German (Eddington, Degani,
& Tokowicz, 2014). These estimates are likely somewhat of an underestimation, however,
because the stimuli in these studies were chosen from previous research on bilingual
processing in which they were assumed to have a single translation across languages.
Indeed, Prior et al. (2007) investigated a different set of 670 English words, and observed
that about 60% of the items received multiple translations to Spanish. Finally, roughly 55%
of these same items received multiple translations across Hebrew and English (Smith,
Walters, & Prior, 2012). In the current study, we used these four sets of norms to examine
factors contributing to cross-language translation ambiguity.

Several factors pertaining to the source language as well as the target language have been
discussed as potential causes of translation ambiguity (see e.g., Prior, Wintner,
MacWhinney, & Lavie, 2011). First, and most relevant to the current investigation, semantic
ambiguity in the source language may lead to the existence of multiple translations, because
each meaning is likely to receive a different translation in a different language (Frenck-
Mestre & Prince, 1997; but see Degani & Tokowicz, 2013). For example, each meaning of
the English word ‘mean’ may receive a different translation in another language (in Hebrew,
for example, ‘rasha’ for evi/and ‘memutza’ for the average meaning). To the extent that
semantic ambiguity in the source language underlies translation ambiguity, we would expect
a high degree of correlation in number of translations from English to Dutch, English to
German, English to Spanish, and English to Hebrew. Moreover, the relative dominance of
each meaning in the source language might impact the probability with which the
corresponding translation is given in a translation task. For example, because the evil
meaning of ‘mean’ in English is more frequent (Twilley et al., 1994), we would expect its
translation ‘rasha’ to be given more frequently in a translation task from English to Hebrew.

In some cases, a word in a given language may capture multiple related senses. Such
polysemy may carry over to another language, such that a single word in the target language
also captures these same multiple related senses (Degani & Tokowicz, 2013). For example,
the two senses of the English word ‘market’ (flea market and housing market) are captured
by the single Spanish translation ‘mercado’. Critically, however, in some cases the target
language specifies unique lexical labels for each sense of the source language word. For
example, the English verb ‘to know’ is translated to Hebrew as ‘ladaat’ when relating to
factual knowledge and as ‘lehakir” when relating to knowing a person (the same
differentiation also occurs in Spanish, with the translations ‘saber” and ‘conocer’
respectively). To the degree that certain source language lexical items denote wide
conceptual spaces, other languages may divide the conceptual space more finely, resulting in
more than a single translation for such words. This would further contribute to
correspondence in the number of translations across the various language pairs.

Second, part-of-speech and morphological ambiguity in the source language are also likely
to elicit multiple translations. Prior et al. (2007) showed that words that are part-of-speech
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ambiguous in English tend to receive multiple translations, each denoting a different word
class (e.g., “‘cocinero’ in Spanish to denote the noun meaning, and ‘cocinar’ to denote the
verb meaning of the English word “‘cook’). Correlations among number of translations
across different languages may also be the result of such part-of-speech and morphological
ambiguity in the source language.

Finally, characteristics of the target language, such as near synonymy, can also lead to the
availability of more than one translation for a given word. For instance, when translating the
English word carinto Hebrew, both “otto’ and ‘mexonit’ serve as correct alternatives for
translation. In contrast to source language factors discussed above, such target language
synonymy is likely to reduce the correlations among the different number of translation
norms, because it reflects distinctive properties of each target language.

1.2 Effects of translation ambiguity on bilingual performance

Translation ambiguity is relevant not only because it is widespread (Eddington et al., 2014;
Prior et al., 2007; Tokowicz et al., 2002), but also because it affects learning and processing
of bilingual speakers across a wide range of proficiencies (for review, see Tokowicz &
Degani, 2010). Degani and Tokowicz (2010) showed that learning words that are translation
ambiguous is more difficult than learning unambiguous words. Native English speakers had
more difficulty learning Dutch words that shared an English translation (e.g., two Dutch
synonyms for the word ‘boot”) compared to Dutch words that were learned with unique
English translations (see also Degani, Tseng, & Tokowicz, 2014).

The influence of translation ambiguity is not limited, however, to beginning L2 learners.
Tokowicz and Kroll (2007) showed that intermediate proficiency Spanish-English bilinguals
were less accurate and slower in producing translation-ambiguous words compared to
unambiguous words. The ambiguity disadvantage in reaction time was driven by abstract
words, whereas translation of concrete words was less affected by the availability of multiple
translations. Michael, Tokowicz, Degani, and Smith (2011) similarly found an accuracy
disadvantage in producing translation-ambiguous words, and further showed that individual
differences in working-memory and in the ability to ignore irrelevant information modulated
these effects (see also Prior et al., 2013).

In a translation recognition task, in which participants are to determine whether a pair of
words are correct translations of each other, Laxén and Lavaur (2010) showed that
moderately proficient French-English bilinguals recognized translation ambiguous pairs less
quickly and less accurately than translation unambiguous pairs. The effects were stronger
when translation ambiguous words were presented with their less-dominant translation, and
when the two possible translations were not related in meaning. A similar pattern emerged in
a primed translation recognition task with moderately proficient English-German bilinguals
(Eddington & Tokowicz, 2013).

Prior et al. (2013) demonstrated a similar effect of translation ambiguity with proficient
Spanish/English bilinguals in both translation production and translation recognition tasks.
Moreover, the cost associated with processing translation-ambiguous words could not be
explained by lexical and semantic factors such as frequency, context availability, and cognate
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status, because translation ambiguity impacted bilingual translation performance above and
beyond these control variables. Further, the disadvantage observed for translation-ambiguous
words was modulated by participants’ proficiency, such that it decreased with increasing L2
proficiency.

Finally, even highly proficient bilinguals are influenced by translation-ambiguity. Boada et
al. (2013) reported that highly proficient balanced Spanish/Catalan bilinguals were faster
and more accurate to respond to translation-unambiguous pairs compared to translation-
ambiguous pairs in a translation recognition task. The effects were observed for abstract and
concrete words, and for cognate and non-cognate translations. Taken in concert, these results
indicate that translation ambiguity is a crucial factor in understanding bilingual language
processing.

1.3 The current study

In the current study we focus on the relation between within-language ambiguity (and in
particular semantic ambiguity) and cross-language translation ambiguity. If within-language
ambiguity underlies translation ambiguity, then the number of translations an English word
receives in Dutch, for instance, should correlate with the number of translations that same
word receives in Hebrew, Spanish, and German, because each source language meaning is
likely to receive a different translation in every target language. Further, we measure whether
the number of senses an English word has predicts the number of translations that same
word receives in different target languages. In addition, for semantically ambiguous words,
we examine if dominant meanings in the source language tend to be translated more often
than subordinate meanings. If indeed source language semantic properties predict translation
choices, this would provide evidence for semantic involvement in single-word translation
processes (Brysbeart & Duyck, 2010; Guo, Misra, Tam, & Kroll, 2012; Kroll, van Hell,
Tokowicz, & Green, 2010). In particular, assuming both direct lexical links between L2 and
L1 words and conceptually mediated links between words in the two languages (e.g., The
Revised Hierarchical Model, Kroll & Stewart, 1994), traces of source language semantic
properties during translation would support reliance on conceptually mediated links. This is
because translating an ambiguous word in the source language via the lexical route should
activate the possible target language translations with equal likelihood, regardless of the
meaning dominance in the source language. Conversely, translation relying on the
conceptual route should be sensitive to meaning dominance in the source language, and
would result in a higher probability of producing the translation that maps onto the more
dominant meaning of the ambiguous source word.

2. Method

Four sets of previously collected number-of-translations norms were used, including
English-to-Dutch (ED, Tokowicz et al., 2002), English-to-Spanish (ES, Prior et al., 2007),
English-to-German (EG, Eddington et al., 2014), and English-to-Hebrew (EH, Smith et al.,
2012) norms. All were collected with the same “first-translation” method, in which each
participant is requested to provide the first translation that comes to mind, and translation
ambiguity is calculated by counting the number of different correct responses for each
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source word provided across participants. Bilinguals of different language profiles
participated in the different norming studies. EH participants were native Hebrew speakers
who were advanced second language learners of English. Similarly, ED participants were
native Dutch speakers, who were advanced second language learners of English. EG
participants included native English speakers who were advanced second language learners
of German, as well as native German speakers, who were advanced second language
learners of English. ES participants included native English speakers who were advanced
second language learners of Spanish, native Spanish speakers who were advanced second
language learners of English, as well as several native speakers of both English and Spanish.
See Table 1 for participant characteristics. The possible impact of this diversity in participant
characteristics on the results is addressed in the discussion.

The four norming studies varied in the stimuli included. Of relevance, the ED (Tokowicz et
al., 2002) and EG norms (Eddington et al., 2014) were collected for the same set of 561
English words. Similarly, the ES norms (Prior et al., 2007) and the EH norms (Smith et al.,
2012) were collected for a single set of 670 English words. A subset of 208 English words
was included in all four language pairs, allowing for direct comparisons in the magnitude of
correlations in number of translations across all norms. Note, however, that the possible
maximum number of translations varied somewhat across norms due to differences in the
number of participants included in each of the norming studies (maximum of 6 in ED and
EG, maximum of 10 in EH and maximum of 20 in ES). See Table 2 for stimulus
characteristics

The focus of the current study was the correspondence between translation ambiguity and
within-language semantic ambiguity. To this end, we used two measures of within-language
ambiguity. First, we counted the number of senses each word received in WordNet
(Fellbaum, 1998). This measure was available for all English words included in all four
norming studies. We therefore calculated the correlation between number of English senses
from WordNet and number of translations, for each set of norms independently.

In addition, we examined the correlation between within-language meaning dominance and
translation dominance more closely. Because the different senses derived from WordNet
tend at times to be highly related, it might overestimate the number of senses, and it is
difficult to determine meaning dominance based on this measure. Thus, in order to identify
the relative dominance of each meaning of items, we relied on an English association norms
study (Twilley et al., 1994) that identified English words as ambiguous. A subset of these
ambiguous words (n=126) were also included in two of the translation norms reported here
(ES and EH), that relied on a large enough sample of participants to allow us to calculate the
probability of the various translation choices (Prior et al., 2007). Translation probability was
defined as the proportion of participants providing a specific translation out of all valid
translations given to a particular source word, and in the current norms could range from 0.1
(for rarely produced translations) to 1 (for the single translation produced for unambiguous
words). Such calculations were less suitable in the ED and EG norms due to the lower
number of participants in those studies.

Linguist Approaches Biling. Author manuscript; available in PMC 2016 November 21.
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For each of the 126 homographs that appeared in both Twilley et al. (1994) association
norms and in the Prior et al. (2007) and Smith et al. (2012) translation ambiguity norms, we
matched the translation (in Spanish or in Hebrew) with the meaning it reflected in English.
For instance, the translation ‘rasha’ in Hebrew was aligned with the homograph’s meaning it
reflected (i.e., the evil meaning of the homograph ‘mean”). The alignment of a specific
translation to a given meaning of an English word was determined by 2 proficient bilingual
speakers of the languages in question (English-Spanish and English-Hebrew), and any
discrepancies were discussed until agreement was achieved. We then predicted translation
probability with within-language meaning probability (Twilley et al., 1994). Note that in
these calculations, the number of items exceeds 126, because homographs that received
more than one translation were included with each translation in the analysis. In the ES
norms we were able to control for other factors that are known to affect translation
probability (Prior et al., 2007) including target word length, log frequency, imageability, and
the form similarity (cognate rating) of the target word and the source (English) word. Such
control variables were not available for the EH norms. We further examined the correlations
between translation probability in ES and translation probability in EH when the translations
were aligned based on the English homograph meaning they reflected.

The distributions of number of translations across the four sets of norms are visually
illustrated in Figure 1. When interpreting these distributions it is important to keep in mind
two key differences between the ED and EG norms on the one hand, and the ES and EH
norms on the other hand. First, as mentioned earlier, the stimuli included in the ED and EG
were initially identified as words having a single translation in previous psycholinguistic
research (Tokowicz et al., 2002), whereas the stimuli of the ES and EH norms were not
selected with this restriction. Second, the number of participants in the ED and EG norms
was smaller than in the ES and EH norms, thus de facto limiting the variability and the
maximum number of translations that could be provided for each English word. However,
even taking these considerations into account, it is evident that there was a high proportion
of translation ambiguity in all four sets of norms. As can be seen in Figure 1, at least 30% of
items received more than one translation in all four norming studies.

As a second step, we examined to what degree the number of translations given for a
specific English word in the four target languages was correlated. To this end, we analyzed
the subset of 208 words that were included in all four norms. As can be seen in Table 3,
there were significant moderate positive correlations between the number of translations
provided for English words in Spanish, Hebrew, German, and Dutch. This suggests that
when a given English word receives more than one translation in one target language, it also
tends to receive more than one translation in other target languages. Because we examined
target languages of various typological sources (e.g., Hebrew vs. German), such correlations
are most likely not the result of similar characteristics in the target language (see also Tseng,
Chang, & Tokowicz, 2014), but rather reflect a characteristic of the source English word,
suggesting that ambiguity in the source language, be it semantic, morphological or related to
part-of-speech, is a key driving force for translation ambiguity.
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To specifically examine the contribution of within-language semantic ambiguity in the
source language to translation ambiguity, we calculated the correlation between number of
senses of the English words (from WordNet, Fellbaum, 1998) and the number of translations
each word received in each of the four target languages. Supporting the role of within-
language semantic ambiguity, the number of senses a word has in English significantly
correlated with the number of translations it received in Dutch (r=.098, N=561, p=.021),
German (r=.096, N=561, p=.024), Spanish (r=.221, N=670, p<.001), and Hebrew (r
=200, N= 670, p< .001) (see Figure 2).1 Note, however, that these correlations are not
very strong, indicating that translation ambiguity cannot be reduced to within-language
ambiguity alone, and likely reflects other sources such as near-synonymy in the target
language.

To investigate further the contribution of within-language semantic ambiguity to translation
ambiguity, we examined whether the probability of a specific meaning of an ambiguous
English word (based on Twilley et al., 1994) influenced the probability of the Spanish and
Hebrew translations corresponding to that meaning. Overall, we found that English meaning
probability significantly and strongly correlated with translation probability in both Spanish
(r=.650, N=172, p<.001) and Hebrew (r=.665, N=173, p<.001). Furthermore,
translation probability in Spanish correlated with translation probability in Hebrew (r=.715,
N=149, p<.001), providing additional support to the strong role of source language
meaning dominance in determining translation probability.

Finally, previous work has linked the probability of a given translation to its frequency and
imageability, and to its form similarity with the word in the source language (Prior et al.,
2007). Specifically, more frequent and imageable words are provided more often as
translations than less frequent and imageable options. Similarly, cognate translations are
given more often than their non-cognate counterparts (see also Prior et al., 2011). Here we
examined whether within-language meaning probability, as determined by association norms
to ambiguous words (Twilley et al., 1994), adds to the prediction of translation probability.
This analysis was carried out only on the English to Spanish translation norms, because this
was the only set of norms for which all predictor variables were available.

Using hierarchical regression, we entered meaning probability as the fourth step after
controlling for target length and log frequency in the first step, image-ability in the second
step, and form similarity (cognate overlap) in the third step (following Prior et al., 2007).
Within-language meaning probability accounted for unique variance in translation
probability (AR =.036, N'= 165, p=.01) after controlling for previously-identified factors.
Interestingly, as shown in Figure 3, meaning probability accounted for unique variance in
translation probability both for English-dominant participants who translated from their first-
language (L1) to their second (L2) (4R =.029, N= 165, p=.023) and for Spanish-

1An alternative way to examine the influence of source language semantic ambiguity on translation ambiguity is to examine the
distribution of translations for ambiguous words with relatively unrelated senses (i.e., homographs, based on Twilley et al., 1994).
Analysis of a subset of the items in each translation norming study that were identified as homographs in Twilley et al. (1994) reveal
that indeed these ambiguous English words tend to receive more translations (Mgp=1.65, nep=74, MEG=1.88, neG=74; MEH
=2.38, ngH=126; MEes=2.83, ngs= 126) than the remaining items in the norms (Mgp=1.37, nep= 487, MEG=1.53, nfG=
487; MEH=1.86, ngH=544; MES=1.98, nfs=544).
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dominant participants who translated from their L2 to their L1 (4R = .036, N= 163, p=.
01).2 Direct comparisons between the two models are not possible, however, because each
model predicted performance of a different population (i.e., different dependent variables).
Nonetheless, it appears that proficient bilinguals are sensitive to the meaning probability of
ambiguous words in both their L1 and in their L2 when performing a single-word translation
task. It remains to be examined whether similar sensitivity is observed for less-proficient
bilinguals, because prominent models of the bilingual lexicon predict developmental
increases in access to meaning via L2 words (Kroll & Stewart, 1994). We return to this issue
in the discussion.

4. General discussion

The current investigation demonstrates that patterns of translation ambiguity are consistent
across several language pairs, including those that differ typologically. Specifically, the
number of translations an English word received in Spanish, Dutch, German, and Hebrew
correlated significantly. This highlights the role of ambiguity in the source language
(English) as a driving force of translation ambiguity. To assess this relation more directly, we
examined the correspondence between the number of senses of an English word (as a
measure of within-language semantic ambiguity) and the number of translations that same
word received in different target languages. The results show positive correlations, such that
the more senses an English word has the more translations it tends to receive in other
languages. A similar relation was recently observed with Japanese-English bilinguals, such
that the more senses a word had in English, the more translations it tended to receive in
Japanese (Allen & Conklin, 2014).

Thus, translation ambiguity is at least partially determined by within-language semantic
ambiguity. Critically, however, within-language semantic ambiguity does not account for the
full variability in translation ambiguity, because less than 5% of the variance in number of
translations is explained by the number of senses the word has in the source language. This
indicates that within-language semantic ambiguity is not the sole determiner of the existence
of multiple translations. However, when the word is ambiguous in the source language,
translation choices align tightly with meaning dominance. Specifically, the examination of
the probabilities of specific translations in Spanish and Hebrew allowed us to characterize
cross-language mapping in a more nuanced way. In particular, we demonstrated an
alignment of the translation probabilities across the languages, driven by the semantic
dominance structure of the English source word. Bilinguals more often translated the
dominant meaning of an ambiguous English word than its subordinate meaning.

Recently, Aréas da Luz Fontes and Schwartz (2010) examined the relation between within-
language meaning-dominance and cross-language form overlap. Specifically, they showed

2T alleviate concerns of interdependence between probabilities (e.g., when two meanings exist, the probability of one is fully
determined by the probability of the other), which may artificially increase the correlations, we computed all of the above correlations
with the highest probability meaning only (see also Prior et al., 2011). The results remained virtually the same, with meaning
probability accounting for unique variance in both L1 to L2 (Ll/?2 =.033, N=147, p=.021) and L2 to L1 translation (A,l'r‘2 =.039, N
=146, p=.011). Meaning probability significantly correlated with ES translation probability (r= 542, N=122, p< .001) and with EH
translation probability (r=.475, N=121, p<.001). ES and EH translation probabilities correlated significantly (r=.635, N=117, p

<.001).
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that when asked to produce sentences for English homographs, Spanish/English bilinguals
tended to produce sentences to the meaning of the homograph that is also captured by the
cognate translation in Spanish. For instance, because the word arma in Spanish captures only
the ‘weapon’ meaning of the English homograph arm (and not its *hand’ meaning),
bilinguals tended to generate sentences in English that fit the less dominant ‘weapon’
meaning of the word in English. These findings indicate that cross-language form overlap
can bias within-language meaning dominance for bilinguals. In the current study we found
that within-language meaning dominance predicted translation probability above and beyond
form overlap and other lexical and semantic factors. Our results therefore extend the findings
of Aréas da Luz Fontes and Schwartz (2010) by demonstrating that despite cognate-driven
biases (see also Prior et al., 2013), the influence of form overlap does not override that of
within-language meaning dominance.

Moreover, translation choice was affected by meaning dominance for target languages that
differ dramatically from the source language. Specifically, translation choice in Hebrew was
affected by English meaning dominance although the two languages differ typologically and
do not share script. These findings converge with recent work of Allen and Conklin (2013)
who show that performance of different script (Japanese-English) bilinguals is influenced by
the number of senses the word has in the L2. Together, the relevant findings suggest an
important role for within-language semantic ambiguity in determining translation ambiguity.

Participants in the four sets of norms included in the current study varied in their language
profiles (see Table 1), with a wide range of L2 age of acquisition, proficiency, and
immersion experience. The fact that we observed significant cross-norms correlations
despite this variability attests to the robustness of the translation ambiguity effect. Indeed,
the majority of the participants in the current study (all participants in the ED and EH norms,
and half the participants in the EG and ES norms) provided translations in the L2 to L1
direction, and previous work suggests that L2 proficiency does not influence translation
choice in this direction of translation (Prior et al., 2007). Because L2 proficiency does seem
to influence L1 to L2 translation performance, such that lower proficiency in the L2 is
associated with providing lower probability translations, it remains to be examined whether
it similarly affects the link between within-language ambiguity and translation ambiguity in
the forward direction of translation.

Interestingly, the influence of within-language semantic dominance structure on translation
probability was similar in magnitude for English-dominant bilinguals translating into
Spanish, their L2, and for Spanish dominant bilinguals translating from their L2 English into
the L1. This finding indicates that moderately-to-highly proficient bilinguals are sensitive to
the meaning structure of words in their L2, as expressed in their translation choices.
According to models postulating that bilinguals translating from the L2 rely on lexical links
to L1 translations (e.g., Jiang, 2000), translation choices are expected to be influenced by L1
lexical characteristics such as word frequency or the form overlap between the L1 and the
L2. The finding that meaning dominance in the L2 influences translation choices above and
beyond these L1 factors implies that these bilinguals access L2 meaning directly. This
pattern is consistent with models postulating direct access to meaning from L2 words (e.g.,
Bryshaert & Duyck, 2010; for recent evidence see Guo et al., 2012), and a common
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semantic/conceptual system subserving both languages (Kroll & Stewart, 1994; Van Hell &
De Groot, 1998). Future research can track the development of meaning access through the
L2 by examining the sensitivity of less proficient bilinguals to the meaning dominance
structure when translating from L2 to L1.

To conclude, the current investigation sheds light on the sources of translation ambiguity,
showing that it is partially, but not exclusively, driven by within-language semantic
ambiguity. For meaning-ambiguous words, meaning dominance is a strong predictor of
translation choice, going beyond the influence of form overlap and other lexical and
semantic variables. The close alignment of meaning probability and translation probability
supports the involvement of semantics when bilinguals process words in each of their
languages.
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Figure 1.
Distribution of number of translations across the four norming studies.
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Figure 2.
Average number of translations by number of English senses across the four norming
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Table 1

Participant characteristics based on self-reported Language History Questionnaires.

Translation Norms

English-Dutch  English-German  English-Spanish  English-Hebrew
Total N [n per word] 12 [6] 6 [6] 40 [20] 42 [10]
Age (years) 21.6 (3) 25.1(2.2) 30.9 (8.4) 295 (6.8)
L2 English English (n=3) / English (n=10) / English
German (n=3)  gpanish (n=10) "
L2 Age of Acquisition 105 (2.1) 14.8 (3.6) 12.7 (6.9) 7.7 (3.9)
L2 immersion experience in months 5(12.3) 8(5.2) 32.2 (35.7) 13.9 (23.8)
L2 proficiency, 1-10 scale 72(1.2) 75(1.3) 7.9 (1.3) 8.1(11)
English proficiency, 1-10 scale 72(1.2) 8.8 (0.8) 9.0(1.2) 8.1(1.1)

Page 16

Note. [n per word] refers to the number of different participants who provided translations for each item because each participant translated a
portion of the stimulus list. Proficiency scores are the average of self-rated proficiency in reading, writing, speaking and comprehension on a 1-10

scale, where 1 indicates the lowest level of proficiency and 10 indicates the highest level of proficiency. Standard deviations are shown in

parentheses.

*
L2 (English vs. Spanish) was determined based on dominance rather than age of acquisition in the ES norms.
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Correlations between the number of translations given to English words in Spanish (ES), Hebrew (EH),

Table 3

German (EG), and Dutch (ED).

Number of Trandationsin ES EH EG ED

ES
EH

EG

ED

1 — — -

329 1 - -

* *

283° 334 1 -

* * * 1

391 .305 312

*
Correlation is significant at the 0.01 level (2-tailed). Listwise N=208
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