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Interpreting experience and
working memory effects on L1
and L2 morphological prediction
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The human brain tries to process information as efficiently as possible through
mechanisms like prediction. Native speakers predict linguistic information
extensively, but L2 learners show variability. Interpreters use prediction
while working and research shows that interpreting experience mediates L2
prediction. However, it is unclear whether advantages related to interpreting
are due to higher working memory (WM) capacity, a typical characteristic of
professional interpreters. To better understand the role of WM during L1 and
L2 prediction, English L2 learners of Spanish with and without interpreting
experience and Spanish monolinguals completed a visual-world paradigm
eye-tracking task and a number-letter sequencing working memory task. The
eye-tracking task measured prediction of verbal morphology (present, past)
based on suprasegmental information (lexical stress: paroxytone, oxytone)
and segmental information (syllabic structure: CV, CVC). Results revealed that
WM mediates L1 prediction, such that higher WM facilitates prediction of
morphology in monolinguals. However, higher WM hinders prediction in L2
processing for non-interpreters. Interestingly, interpreters behaved similarly to
monolinguals, with higher WM facilitating L2 prediction. This study provides
further understanding of the variability in L2 prediction.

KEYWORDS

working memory, prosody, stress, syllabic structure, interpreting, L2 processing,
prediction

1. Introduction

Humans constantly seek patterns to predict the future. Prediction has attracted
attention among psycholinguists, who debate what it really means (see Kaan and
Griiter, 2021 for a discussion). We define prediction as the unconscious pre-activation
of information (e.g., phonological, morphological, syntactic, or semantic) before it is
available in the input. This mechanism facilitates perception by presensitizing relevant
mental representations and is mostly unconscious (Bar, 2007). L1 prediction depends on
task factors (e.g., frequency, speech rate, preview time, explicitness) (Huettig and Guerra,
2019) and participant factors (e.g., age, processing speed, working memory, literacy) (see
Huettig, 2015, for a review). In addition, L2 prediction depends on prior prediction
experience (Lozano-Argiielles et al., 2020) and language experience (L1 transfer:
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Dussias et al., 2013; L2 proficiency: Sagarra and Casillas, 2018).
We explore additional explanations for L2 prediction variability
in terms of prior prediction experience and individual cognitive
differences, such as working memory (WM). Prediction is
beneficial for processing efficiency, adaptation, and learning
(Kaan and Griiter, 2021). Hence, understanding how different
factors modulate L2 prediction provides a window into how the
human mind learns and adapts to novel circumstances.
Previous research shows that prediction experience via
interpreting enhances L2 morphological prediction (Lozano-
2020).
L2 prediction benefits from additional experience making

Argiielles et al, However, it is unclear whether
predictions during interpreting or from the superior WM
characteristic of interpreters (Dong and Cai, 2015). We
investigated the role of WM on prediction in interpreters and
non-interpreters because both prediction and interpretation
involve the temporary retention of incoming information to
activate long-term memory representations that will allow
the rapid construction of new information. In addition, we
examined the prediction of suffixes, following evidence that
higher WM learners process inflectional morphology more
native-like than lower WM ones, which suggests that attention
to inflectional morphology may be cognitively taxing (see
Sagarra, 2021 for a review). However, it is unclear whether
WM only mediates L2 processing or whether it also modulates
L2 prediction. The only two studies investigating the effects of
WM on L2 prediction (Sagarra and Casillas, 2018; Perdomo
and Kaan, 2019) do not find an association between WM and
L2 prediction abilities, but they only analyzed a specific time
point, rather than the progression of prediction over time. We
address this limitation by analyzing the relationship between
WM and eye movements over a fixed time course, using growth
curve analysis. Although images are common in the visual-world
paradigm, written words were selected for this experiment due
to the low imageability of target words. Previous research shows
that written words are suitable for research focused on the
phonological representation of words (Huettig and McQueen,
2007).

1.1. L1 and L2 phonological prediction
within a word

Spoken word recognition involves the automatic activation
of word forms based on segmental (vowels and consonants) and
suprasegmental information (prosodic information such as tone
or stress) (Soto-Faraco et al., 2001). Phonetic information in
auditory speech helps listeners to build predictions about word
endings. For example, native speakers show robust prediction
strategies based on segmental and suprasegmental information
(Roll et al., 2015, 2017; Sagarra and Casillas, 2018), but L2
prediction presents variability. Some studies show that L2ers can
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use tonal information to predict suffixes (Schremm et al., 2016),
while others show the opposite (Gosselke Berthelsen et al., 2018).

Regarding suprasegmentals, studies show that Swedish and
Spanish speakers use suprasegmental information to predict
morphology. Swedish natives use the tone instantiated in a
word’s stem to predict both verbal (Soderstrom et al., 2012;
Roll et al,, 2015) and nominal (e.g., number: bilgccent1-en, “car’;
bilyecent2-ar, “cars”) suffixes (Roll et al., 2010, 2013; Soderstrom
et al., 2015). Spanish natives use lexical stress to predict verbal
morphology (tense) (Sagarra and Casillas, 2018).

Contrary to the robust L1 results, L2 studies produce mixed
findings (Griiter and Kaan, 2021). On the one hand, beginning
German learners of Swedish do not use tone instantiated in the
stem to predict number morphology (Gosselke Berthelsen et al.,
2018). On the other hand, advanced L2 Swedish learners of non-
tonal L1 backgrounds use tone to predict verbal morphology
indicating tense (Schremm et al., 2016), despite the lack of
explicit training and the absence of tone in their L1. In the
same vein, advanced, but not beginning, L2 learners of Spanish
use stress to predict verbal morphology when the first syllable
contains a coda (CVC) (Sagarra and Casillas, 2018). Finally,
beginning L2 learners improve their predictive processing
(reflected in shorter reaction times and increased accuracy)
after playing with a digital game aiming to strengthen the
association between tones and suffixes in Swedish (Schremm
et al, 2017). ERP data also suggest that short-term training
increases predictive processing in low to intermediate learners
of Swedish (Hed et al., 2019). However, these findings must be
taken with caution due to the lack of a control group.

Concerning segmental information, Swedish speakers use
both type frequency (occurrence of a pattern) and token
frequency (occurrence of a particular unit) of the first
two segments of a word to predict number morphology
(singular/plural) (Roll et al., 2017). Similarly, Spanish natives use
the syllabic structure (CV/CVC) of the first syllable to facilitate
verbal morphology prediction [present/past; e.g., FIRma “(s)he
signs”; firMO “(s)he signed”] (Sagarra and Casillas, 2018). The
same patterns are found in L2 prediction based on segmental
information. Advanced L2 speakers of Spanish benefit from the
presence of a coda (CVC) in the first syllable of a word and use
it predictively, whereas they did not predict the word ending
when the coda is absent (CV) in the first syllable, regardless of
proficiency (Sagarra and Casillas, 2018).

The studies presented thus far provide evidence that prosody
plays an important role in how natives process language
predictively and that advanced L2 speakers also use prosody
predictively but to a lesser extent. However, these studies
have not determined which factors modulate the prediction
of morphological suffixes based on prosodic information. The
present paper contributes to this growing area of research
by analyzing the role of interpreting experience and WM as
mediating factors in predictive processing. We explore these two
factors in the following sections.
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1.2. Prediction and interpreters

Interpreters’ sustained exposure to the highly demanding
task of interpreting offers a unique opportunity to investigate
the adaptive mechanisms of bilingual processing. Professional
interpreting requires an intensive cognitive and linguistic
effort. Therefore, interpreters’ cognitive adaptations go beyond
the effects of L2 proficiency and exposure, showing how
stringent processing conditions can drive adaptations in the
bilingual mind (Garcia, 2019). For instance, neural data indicate
that extensive practice with interpreting triggers a similar
brain network as that found in dense code-switchers, whose
processing is characterized by the recruitment of a different
neural network than the networks associated with single or
dual language activation (Calabria et al., 2018). This reveals that
interpreting is an extreme form of bilingual language control
related to domain-general cognitive resource management
(Hervais-Adelman and Babcock, 2020).

Some models of interpreting propose prediction as an
optional step during simultaneous interpreting (Moser-Mercer,
1978) or as one of the strategies that allow one to better
cope with a high cognitive load (Dong and Zhong, 2019). In
their theory of prediction in interpreting, Amos and Pickering
(2020) claim that interpreting is an ecologically unique context
for investigating prediction because of the obvious advantages
of anticipating information while simultaneously interpreting.
According to their account, interpreters use semantic, syntactic,
and phonological prediction to facilitate rapid and accurate
comprehension of the speaker. Predictions are initially made
through the production system in the source language, and
the representation of the predicted lexical item automatically
activates its translation equivalent in the target language. Such
is the relevance of prediction during interpreting that most
simultaneous interpreting courses include exercises to train
prediction (Li, 2015). Student interpreters complete cloze tests
(written and oral) where they are asked to fill in gaps based
on contextual information and knowledge of collocations.
Prediction also takes place during consecutive interpreting.
When comparing interpreters’ prediction while reading for
comprehension and reading to interpret in the consecutive
mode, prediction effects are stronger when the interpreters need
to interpret, although enhanced prediction disappears when the
cognitive load is high. These results indicate that interpreting
increases prediction experience both during comprehension (in
the source language) and production (in the target language)
(Zhao et al., 2022).

Interpreters’ additional practice with prediction offers a
unique opportunity to explore the role of increased prediction
experience on L2 processing. Indeed, interpreting enhances
the use of prediction in L2 processing. Interpreters make
faster predictions of verbal morphology than non-interpreter
L2 speakers matched in L2 proficiency (Lozano-Argiielles et al.,
2020). However, it is still unclear whether factors other than
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additional prediction experience could also explain mixed
results in L2 prediction. We compare how WM mediates the
prediction of morphology in interpreter and non-interpreter
L2 learners and monolinguals to better understand how
cognitive resources —measured via WM capacity-support L1
and L2 prediction, and whether interpreting experience drives
processing changes in bilinguals.

1.3. WM and prediction

WM is central to cognition. It allows many species to
act beyond the here and now by maintaining information
temporarily, while selectively attending to other information
to support decision-making and guide actions. Numerous WM
models and definitions have been proposed since Locke’s first
distinction between “contemplation” (currently processing) and
storage in 1960 (Cowan, 2017). Some WM models conceive of
WM as activated long-term memory (see Cowan et al., 2021, for
a review), whereas others view WM as a separate system that
interacts with long-term memory. The latter models view WM
as: (1) a multi-component system comprising limited-capacity
domain-specific components (verbal, visuospatial) that work
together to support task performance and that are controlled by
a domain-general central executive (see Baddeley et al., 2021, for
areview), or a domain-general executive memory module (Logie
et al, 2021; Vandierendonck, 2021); or (2) a set of knowledge
in specific domains acquired through intensively practiced skills
(Ericsson and Kintsch, 1995).

For some scholars, WM capacity refers to the ability to
control one’s attention in the face of interference or distraction
(Engle, 2002, 2018). As a measure of attentional control, WM
capacity has been associated with a vast array of cognitive
tasks that require simultaneous processing and maintenance of
information. Relevant to the current study, it remains unclear
whether WM affects L2 processing of inflectional morphology
or not. Some studies reveal that high WM span (operationalized
as “capacity”) yields more native-like L2 verbal morphosyntactic
processing at lower (e.g., Sagarra, 2013), and higher proficiency
(e.g., Reichle et al, 2013). In contrast, other studies show no
WM effects in higher proficiency learners (e.g., Foote, 2011;
Armstrong et al., 2018). We explain this inconsistency in terms
of language experience with the L2 (the advanced learners of
the studies showing no WM effects were more advanced than
those revealing WM effects) and the L1 (WM effects are more
prominent in learners whose L1 is more different from the L2).

Interpreting is a cognitively demanding task. WM allows one
to hold in memory the incoming message while processing it to
produce a translation in the target language. Dong and Zhong
(2019) propose an interpreting model based on language control
and processing control, and WM is essential for both types of
control. The cognitive complexity of interpreting gave rise to
the “interpreter advantage hypothesis,” according to which the
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task-specific cognitive abilities developed by interpreters can
be generalized to more efficient linguistic and executive skills
during non-interpreting activities (Garcia, 2014).

Extensive practice with interpreting is associated with an
advantage in WM span (Padilla et al., 1995; Christoffels et al.,
2006; Signorelli et al., 2011). Some studies have failed to find
this interpreter advantage in WM (Chincotta and Underwood,
1998; Liu et al, 2004). However, Dong and Zhong (2019)
pointed out that this could be due to methodological issues
in the above-mentioned studies, such as a low sample pool,
participant groups not matched in age, or not enough training or
experience with interpreting. Importantly, longitudinal studies
show that interpreting training and experience, instead of
mere exposure to the L2, train different memory components.
Simultaneous interpreting training yields enhancement in verbal
short-term memory (while translation training or training in a
variety of non-language subjects does not have memory benefits)
(Babcock et al., 2017). Nonetheless, other studies have found
that both translation and interpreting training enhance verbal
WM (reading span), but not short-term memory (digit span)
(Nour et al., 2020). These different results might be related to
the length of training and employing different WM tasks (Nour
et al., 2020).

Because prediction involves contrasting incoming input
with experiences stored in memory, it is reasonable to
hypothesize that WM mediates predictive processing. Indeed,
(Huettig and Janse, 2016) observed that higher WM yielded
stronger morphosyntactic predictions. In contrast, Otten and
Van Berkum (2009) found that native speakers can predict
upcoming words (both low and high WM span), but only
low WM natives show an additional effort when processing
in the unexpected condition. This additional effort is possibly
related to an increased processing load while trying to resolve
the prediction error or to the inability to suppress the original
prediction. Differences between Otten and Van Berkum (2009)
and Huettig and Janse (2016) could be due to using different
techniques (eye-tracking and EEG respectively), but also to the
sentences measuring prediction. Otten and Van Berkum (2009)
included more distance between the cue and the outcome,
providing more time to generate predictions. This additional
time could have mitigated differences between low and high
WM listeners. Kukona et al. (2016) included a reading-span
task and a visuospatial memory task but found no WM effects
on semantic prediction. Importantly, studies including a WM
test are inconclusive. For instance, Sagarra and Casillas (2018)
found WM effects on a gating task, but no WM effects on
an eye-tracking task (see Perdomo and Kaan, 2019, for similar
results in an eye-tracking task).

Collectively, these studies support the claim that WM is a
crucial cognitive component for L1 and L2 processing, speech
perception, and interpreting practice. However, the relationship
between WM and prediction remains unclear. Huettig and Janse
(2016) suggested that WM mediates the prediction of nouns
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based on morphological cues, and Perdomo and Kaan (2019)
indicated that WM does not affect the prediction of syntax based
on prosody. Sagarra and Casillas (2018) found that WM was
irrelevant for predicting morphology based on prosody during
an online task, but found a marginal effect of WM during an
offline task. The difference between online and offline findings
highlights the need to continue investigating the role of WM
during the prediction of morphology. This issue is crucial to
fully understand how cognitive resources link prosodic and
morphological information to make predictions.

1.4. Prosodic information

Prosody is key during speech comprehension, influencing
different linguistic representation levels. The present study
examines syllabic structure and stress in the initial syllable as
a cue to predict a word’s suffix. In Spanish, lexical stress and
syllabic structure are linked to the number of competitors.
Paroxytone words (stressed on the penultimate syllable) are
associated with both present and past tenses and with a higher
number of competitors than oxytone words (stressed on the last
syllable), associated only with past tense; in turn, CV syllables
also activate more competitors than CVC syllables. Related to
prediction, several types of prosodic information have been
identified as cues for prediction such as English, German, and
Japanese intonation (Japanese: Nakamura et al., 2012; English:
Perdomo and Kaan, 2019; German: Foltz, 2021), Swedish tones
(Rolletal., 2015), and Spanish stress (Sagarra and Casillas, 2018),
the focus of the present study.

Lexical stress, the prominence of a syllable in relation
to other syllables in a word, distinguishes meaning both
in English (PREsent vs. preSENT) and in Spanish (PApa
“potato” vs. paPA “dad”). English is described as a stress-
timed language with time intervals between stressed syllables
remaining relatively stable. In contrast, Spanish is described as
a syllable-timed language where both stressed and unstressed
syllables are stable, displaying roughly the same duration and
vowel quality patterns. Moreover, English and Spanish natives
use stress differently for lexical access. While a prosodically
matched prime facilitates perception and a mismatched prime
hinders perception for Spanish monolinguals (Soto-Faraco et al.,
2001), English monolinguals are not affected by mismatched
primes (Cooper et al., 2002). This means that Spanish natives
subconsciously utilize lexical stress to decrease the number of
competitors during lexical access, while English natives possibly
rely more strongly on other cues such as vowel reduction.
Failing to detect these distinctions could explain why English
L2 speakers of Spanish experience difficulties when perceiving
(Face, 2005, 2006) and producing (Lord, 2007) stress.

Both Spanish and English allow open and closed syllables.
Importantly, open syllables (CV), as opposed to syllables
with a coda (CVC), are universally preferred (Jakobson, 1968;
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Hyman, 1975). Because of this bias toward CV syllables, CVC
syllables are considered as marked in English and Spanish both
acoustically (Hahn and Bailey, 2005) and articulatorily (Coté,
1997). Relevant to our study, the syllabic structure in the first
syllable of a word is used to reduce lexical competitors (Cholin
et al., 2006). This is also reflected during predictive processing,
where initial segments allowing fewer endings with a higher
frequency produce more robust pre-activation effects (Roll et al.,
2017).

1.5. The present study

Prior research shows that L2 proficiency and L1-L2
similarity shape L2 prediction of information. However, it
is unclear why even at advanced proficiency levels some L2
learners still cannot make predictions (Hopp, 2015). Lozano-
Argiielles et al. (2020) showed that interpreting experience also
enhanced L2 prediction, but findings were confounded because
the study did not address the role of differences in cognitive
resources. Research shows that higher WM capacity enhances
L1 prediction of nouns based on morphological information,
but it does not impact L1 and L2 prediction of syntax based on
prosodic cues. Importantly, research on L1 and L2 prediction
of morphology based on prosody showed inconclusive findings
with null effects of WM in an online task and marginal effects
on an offline task. To understand the role of WM in pre-
activating morphology, we investigate the relationship between
WM and prediction of verbal morphology in L2 speakers of
Spanish with and without interpreting experience and Spanish
native speakers. This issue is key in clarifying: (1) how cognitive
resources support L1 and L2 prediction of morphology and (2)
how WM and interpreting experience independently contribute
to L2 prediction. We conducted a visual-world eye-tracking
study, to detect whether speakers” look toward the target word
upon hearing the predictive cue (lexical stress) but before
hearing the suffix.

Our first WM mediate
monolinguals’ ability to predict suffixes based on stress

research question is: does
information? We expect that monolinguals will be able to
utilize stress-suffix associations and that higher WM will
facilitate the use of such associations. This expectation goes
hand in hand with studies showing that prediction between
words correlates with WM capacity in native speakers (Huettig
and Janse, 2016). Our study is within words, but we still
believe that we will observe WM effects. In our case, the
WM effects will not be an artifact of the distance between the
agreeing constituents but of frequency. We speculate that all
monolinguals will activate the present and past verbs in their
mental lexicon after reading them in the visual-world task and
will maintain both options easily accessible. However, because
of their lifelong use of Spanish and experience anticipating
verb endings, natives will realize that unstressed and CV
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initial syllables are more frequent in Spanish than stressed
and CVC initial syllables. Having higher or lower WM will
affect how they react to suprasegmental frequency information.
Natives with higher WM span will prioritize the most frequent
option and will look at the target more or faster in paroxytone
and CV conditions than oxytone and CVC conditions. In
contrast, lower WM natives will react equally to all conditions,
independently of stress and syllabic structure frequency. If this
hypothesis is true, (a) the difference between paroxytone-CV
and oxytone-CVC conditions should be smaller in listeners with
less use of Spanish (both L2 learner groups), and (b) the learners
with more prediction experience (interpreters) should behave
closer to the monolinguals than those with less anticipating
experience (non-interpreters).

The second research question is: does WM mediate advanced
L2 learners’ ability to predict suffixes based on stress information?
We hypothesize that advanced non-interpreter L2 learners will
be able to use stress-tense suffix associations in all conditions
except in CV conditions and that WM will not affect their ability
to utilize such associations. Advanced L2 learners still have
limited knowledge, use, and prediction experience in Spanish. As
aresult, they will be worse than monolinguals at identifying what
type of stress and syllabic structure is more frequent in Spanish.
This hypothesis is in line with Sagarra and Casillas (2018). They
found that advanced English learners of Spanish can use stress-
tense suffix associations with stressed/unstressed and CVC-but
not CV-initial syllables, and that WM does not affect their ability
to use such associations. Similarly, Perdomo and Kaan (2019)
reported no WM effects in L2 learners of lower proficiency levels.

Finally, the third research question is: does WM mediate
interpreters’ ability to predict suffixes based on stress? We predict
that advanced interpreter L2 learners will be able to utilize
stress-tense suffix associations in all conditions except in CV
conditions, and that WM will modulate how they use such
associations. We believe that they will behave more similarly
to monolinguals than the non-interpreter learners. Specifically,
higher WM will facilitate verbal prediction with the most
frequent stress type (paroxytones). Our hypotheses are in line
with prior studies showing that simultaneous interpreters do not
use stress-suffix tense associations with CV conditions, predict
more native-like than non-interpreter L2 learners (Lozano-
Argtielles et al, 2020), and have higher WM span than
non-interpreters (Dong and Cai, 2015).

2. Methods
2.1. Participants

The study included three groups of participants: 25 Spanish
monolinguals and 57 L1 English-L2 Spanish late bilinguals, 25
non-interpreters, and 22 interpreters. We initially collected 30
non-interpreters. Because of differences in L2 proficiency, we
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removed the five non-interpreter participants with the lowest
L2 proficiency. The monolinguals grew up in a monolingual
region in Spain and, despite formal exposure to English, they
reported limited proficiency and no regular exposure to English
in their daily lives. The L2 learner groups grew up in an
English monolingual environment, started learning Spanish
after puberty in a formal setting, and most of them spent time
in a Spanish-speaking country.

2.2. Materials and procedure

Participants completed the following tests in this order:
a background questionnaire (5min), a proficiency test (L2
speakers; 15 min), an eye-tracking task (15 min), a phonological
short term memory task (10 min), a WM task (10 min), and a
production task (15min). All tasks were completed during one
individual session of ~1 h and 15 min. The present study focuses
on the WM and eye-tracking tasks.

2.3. Screening tests

The background questionnaire gathered information about
the participant’s L1 and L2 language acquisition, other languages
spoken, age, L2 age of acquisition, time spent in an L2 country,
schooling languages, and percentage of weekly time speaking
each language. The interpreters were also asked about their
professional training, years of work experience, and professional
training and certifications.
between 18 old
(monolinguals: M = 30.52, SD = 10.00; non-interpreters:
M = 27.96, SD = 4.69; interpreters: M = 43.23, SD = 13.12).
Because of the difficulty in finding interpreters that met the

Participants  were and 76 years

requirements in the US (many are native speakers of Spanish),
we decided to include older interpreters who were professionally
active. Only one interpreter in the sample is above 65 years
old. Both learner groups used their L2 on a regular basis. We
conducted two one-sided tests of equivalence (TOST), with
a Cohen’s D of 0.3 to test moderate effects (Lakens, 2017),
to test that both learner groups had equivalent L2 exposure
27.24, SD = 12.91; interpreters:
M = 31.59; SD = 14.59, % of time per week; interpreters vs.

(non-interpreters: M =

non-interpreters: £(4 33) = 0.05, p = 0.521).

The non-interpreters did not have professional experience
or training in either translation or interpreting techniques,
whereas interpreters were formally trained through masters
or professional interpreting certifications, and had worked as
interpreters for at least 2 years (M = 14.16, SD = 9.23). All
interpreters worked mostly in the simultaneous interpreting
mode (interpreter translates while the speaker is talking) and
some (n = 5) combined it with the consecutive mode (the
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interpreter starts the translation after the speaker finishes a
speech section).

The L2 proficiency test was administered only to the L2
speaker groups and consisted of a simplified version of the
Diploma de Espafiol como Lengua Extranjera that included
56 multiple-choice questions testing grammar and vocabulary.
Participants received 1 point per correct response and 0 per
incorrect answer. They needed a minimum of 40 points in order
to be included in the study. This test is similar to the widely cited
Montrul and Slabakova (2003) and thus allows for comparability
with other SLA studies.

One TOST shows that groups had equivalent proficiency
in their L2 as shown in a similar range, mean and standard
deviation of the scores (non-interpreters: range = 40-53, M
= 46.60, SD = 3.83; interpreters: range = 40-54, M = 48.86;
SD = 4.32, points in DELE test, max 56; interpreters vs. non-
interpreters: £ (4 36) = 1.89, p = 0.07).

2.4. Eye-tracking task

Eye-movements were recorded with the EyeLink 1000 Plus
desktop mount (SR Research), with a sample rate of 1k Hz, the
spatial resolution 32° horizontal, 25° vertical, and an averaged
calibration error of 0.25°-0.5°. The experiment was displayed to
participants on a BenQ XL2420TE monitor using a resolution
of 1,920 x 1,080 pixels and they received the audio through Sol
Republic 1601-32 headphones.

The eye-tracking task comprised 66 sentences:
18 were practice, 16 experimental, and 32 fillers.
Supplementary Appendix 4 includes  the  experimental

sentences. All sentences were between 5 and 7 words long
and all word pairs shared the initial syllable. Word frequencies
were calculated using the dictionary of frequencies LEXESP
(Sebastidn-Gallés et al., 2000), and t-tests revealed no significant
differences in frequency between the two conditions for any
of the experimental or filler contrasts: tense (experimental;
1.865, p =
“cauliflower-cauliflowers”), ¢t =0.364, p = 0.727; semantics

cambia-cambid), t = 0.82; number (col-coles
(mar-marco “sea-frame”), t = 1.222, p = 0.268. All sentences
were grammatical for both target and distractor and shared
the first syllable, making the stress (or lack thereof) in the first
syllable the only predictive cue. Half of the targets had a stressed
first syllable (CAMbia, “he/she changes”) and half had an
unstressed first syllable (camBIO, “he/she changed”). Moreover,
about half of the experimental words contained a rhotic or
nasal coda in the first syllable (CVC cambia-cambié, “(s)he
changes/changed”) and the other half of the target words did
not (CV bebe-bebié, “(s)he drinks/drank”). The location of the
target word on the screen was counterbalanced for the left and
right sides of the screen. For both filler types, half of the targets
contained a long initial vowel (monosyllabic words: mes, par),
and half had a short initial vowel (disyllabic: meses, parque).
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Participants were randomly assigned to one of two versions.
Each version included one condition of each sentence (e.g.,
version 1: El vecino CAMbia la clave “The neighbor changes
the password”; version 2: El vecino camBIO la clave “The
neighbor changed the password”). Practice trials remained equal
in both versions of the experiment. During the eye-tracking task,
participants sat in front of a screen with their heads on a chin-
rest, while wearing headphones. They performed a nine-point
calibration and were instructed to select as fast as possible the
word they heard in the sentence by pressing the right or left
shift key on the keyboard. Bottom presses before the target word
were not recorded. Every trial contained a drift correction, a
fixation point displayed during 250 ms, the two words (target
and distractor) on the left and right sides of the screen shown
for 1,000 ms as familiarization phase, and the audio containing
the sentence.

2.5. Working memory

To assess participants WM, we used the Letter-Number
Sequencing test adapted from the Wechsler Adult Intelligence
Scale test (WAIS) (Wechsler, 1997). This test has also been
widely used for non-clinical research with native and non-
native speakers. In this test, participants listened to a series of
numbers and letters in their L1 and were asked to remember
and organize them, typing first the numbers in ascending order
and then the letters in alphabetical order. We administered an
oral version of the test because the oral version is more common
and demanding than the visual version (Mielicki et al., 2018),
and because the eye-tracking task was also oral. There were two
practice trials and 20 experimental series, increasing in length
from three to eight items (letters and numbers). They received 1
point per correct series (correct numbers/letters and order) and
0 per incorrect series (incorrect numbers/letters or order). Due
to technical failure, WM data from one participant was missing.

The Letter-Number Sequencing test is considered a
complex span test because participants must both reorder
the alphanumeric characters (processing) and store them for
retrieval (Conway et al., 2005; Hill et al., 2010). Shelton et al.
(2009) reported that the Letter-Number Sequencing test is highly
correlated with other WM tests usually employed in laboratory
settings. We selected this test over other complex span tests
like the Operation Span because the Letter-Number Sequencing
test allows for a more direct comparison between L1 and L2
speakers due to its non-linguistic nature, avoiding potential
confounds due to insufficient L2 proficiency or differences in
word frequency (see Sanchez et al., 2010, for evidence that
performing a WM test in an L2 yields worse results than in the
L1). We chose this test over other non-linguistic tests because
the Letter-number test is completely language independent.
Other tests like the operation span test require participants to
remember real words of a specific language.
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Three TOSTs show that the three groups did not differ
regarding WM capacity (monolinguals: M = 9.16, SD = 1.89;
non-interpreters: M = 9.00, SD = 2.15; interpreters: M =
10.27; SD = 2.98): monolinguals vs. interpreters: (34 59) = 0.49,
p = 0.69; monolinguals vs. non-interpreters: f(47) = 0.78,
p = 0.22; interpreters vs. non-interpreters: (37 75y = 0.639, p =
0.737. This ruled out the possibility of a group performing better
than another because of superior WM.

2.6. Statistical analysis

We used the software DataViewer (SR-Research)
downsample to 50 ms bins and extract the eye-tracking data.

to

Working memory data were extracted from ePrime (Version
2.0.10). All data cleaning and statistical analyses were performed
with R [Version 4.0.3; R Core Team (2019)]. Models were fit
with the package Ime4 (Bates et al., 2015) and the multcomp
package (Hothorn et al., 2008) served to conduct post-hoc
comparisons amongst learner groups. Fixations toward the
target were analyzed using the empirical-logit growth curve
analysis (Mirman, 2014). The model represented the probability
of looks toward the target over the time course. We selected
the time window between 200 ms before the offset of the target
syllable until 600 ms after. This allowed us to capture the time
frame when fixations toward the target started to increase above
chance. The model was centered 200 ms after the offset of the
target syllable, the approximate amount of time the human mind
takes to direct looks toward the target after having heard a
stimulus (Salverda et al., 2014). We modeled the time course
with the linear, quadratic, and cubic orthogonal polynomials
and used the empirical logit (Barr, 2008) to transform binary
responses (looks toward target or distractor). We included group
(monolinguals, non-interpreters, interpreters), lexical stress
(paroxytone, oxytone), syllabic structure (CV, CVC), and WM
(0-20) as fixed effects for all time terms. We sum-coded lexical
stress and syllabic structure. Parameter estimates represent effect
sizes of change from CV to CVC syllables and paroxytone to
oxytone stress. WM was standardized to have a mean of 0 and
a standard deviation of 1. We included subject and item as
random intercepts for all time terms and also by-participant
random slopes for syllabic structure and lexical stress on all
time terms. The baseline group predictor was the monolinguals
and model parameters in the growth curve indicated differences
between the learners and the monolingual group. We used
nested model comparisons to assess main effects and higher-
order interactions. We used pairwise comparisons to contrast
non-interpreters from interpreters. Finally, only significant main
effects and interactions are reported.

Polynomial effects function independently, therefore the
effects on each polynomial time term are interpreted differently
(Mirman, 2014). Graphs allow us to better understand the
results. For example, when the interpreters curve crosses
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the chance level (i.e., 50% probability) earlier than the non-
interpreters’ curve (i.e., the curve is displaced to the left), we
can assume that interpreters start predicting earlier. When one
curve crosses the intercept (in our case, the onset of the second
syllable) above other curves, that group predicts target-like more
often (which we refer to as “predicted more”). Finally, when one
of the curves is steeper, we interpret the rate of change as more
abrupt, leading to faster prediction (see, Mirman et al., 2008 for
more details).

3. Results

We first report significant results for the monolingual group
and continue by comparing them with the learner groups. The
growth curve analysis model intercept corresponds with the log
odds of the baseline group (monolinguals) looking at the target
averaging across all conditions (time course, stress, syllabic
structure) at average working memory. The linear, quadratic and
cubic time terms captured the sigmoid shape of the function
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(Y10 = 5.42; SE = 0.75; t = 7.26; p < 0.001; y0 = —1.37;
SE = 0.40; t = —3.46; p < 0.001; y390 = —1.68; SE = 0.30;
t = —5.64; p < 0.001). The full model summary is included
in Supplementary Appendices 1-4. Figure 1 shows that, overall,
monolinguals (green line) are more likely to fixate on targets
under all conditions and that a paroxytonic word with CV
structure (LAva) results in fewer target fixations. Crucially, at
the target syllable onset-before morphological information is
available-the monolinguals are already fixating on targets above
chance in all conditions [CV paroxytone: 0.73 CI: (0.64, 0.80);
CVC paroxytone: 0.84 CI: (0.79, 0.88); CV oxytone: 0.82 CI:
(0.76, 0.87); CVC oxytone: 0.88 CI: (0.84, 0.92); see Table 1].

3.1. Monolingual group

There was a main effect of syllabic structure on the linear
term (x2(1) = 4.4, p =0.037) indicating that a change from CV
to CVC increased the steepness of the slope (Y11 = 0.819; SE
= 0.38; t = 2.18; p = 0.029). Also, there was a main effect of
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TABLE 1 Model estimates at mean working memory for probability of target fixations +SE at 200 ms after the target syllable offset.

Model estimates at target syllable offset

Group Lexical stress Syllable structure Probability

IN Paroxytone cv 0.5557090 0.4528895 0.6539693
Oxytone 0.7183451 0.6338924 0.7897772
Paroxytone Ccve 0.7502358 0.6777713 0.8109496
Oxytone 0.7797976 0.7085650 0.8376097

M Paroxytone cv 0.7260934 0.6385344 0.7991153
Oxytone 0.8210651 0.7578191 0.8706143
Paroxytone cve 0.8438534 0.7917312 0.8848288
Oxytone 0.8824267 0.8383301 0.9157050

NIN Paroxytone cv 0.5784809 0.4773930 0.6733928
Oxytone 0.7360172 0.6556272 0.8032720
Paroxytone CvC 0.7665572 0.6982396 0.8233216
Oxytone 0.7953144 0.7285782 0.8490416

the significant interaction on the cubic term (y35 = —0.49; SE

monolinguals

Empirical logit of looks to target

-200 0 200 400 600
Time (ms) relative to target syllable offset
Stress = oxytone — paroxytone  Working Memory == -1 =— 0 -+ 1
FIGURE 2

Growth curve estimates of target fixations as a function of
lexical stress and WM for monolinguals during the analysis
window. Lines represent model estimates at —1, 0, and 1
standard deviations of WM. Empirical logit values on the y-axis
correspond to proportions of 0.12, 0.50, 0.88, and 0.98. The
thick horizontal white line represents the 50% probability of
fixating on the target. The thick vertical white line indicates
200 ms after the offset of the target syllable.

lexical stress on the quadratic time term (x2(1) = 4.4, p = 0.036),
showing that a change from paroxytone (stressed initial syllable)
to oxytone (unstressed initial syllable) increased the steepness
of the slope (y22 = 0.57; SE = 0.24; t =2.38; p = 0.017) and
decreased the bowing of the vertices (i.e., turning points; y32
= —0.57; SE = 0.16; t = —3.59; p < 0.001). This indicates
that monolinguals started to fixate on oxytone targets earlier
in the time course than on paroxytone targets and that they
showed a higher prediction rate at the intercept for oxytonic
targets (see Figure 2. Red curves, in red, cross chance level earlier
than blue curves). Regarding lexical stress and syllabic structure,
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= 0.23; t = —2.17; p = 0.030) indicated sharper vertices with
CV paroxytones (BEbe). This suggests that monolinguals fixated
on CV paroxytones later in the time course, but did so at a
faster rate.

The interaction of WM and stress on the linear (x2(1) = 5.4,
p = 0.02) and quadratic time terms (x2(1) = 5.7, p =
0.017) showed that monolinguals had a more bowed curve in
paroxytone words (y 26 =-0.86; SE = 0.25; t = —3.45; p < 0.001).
That is, higher WM monolinguals pre-activatied suffixes earlier
than lower WM monolinguals in paroxytone words, but WM did
not affect the prediction of oxytone words (in Figure 2, oxytone
curves, in red, are closer together, while paroxytone curves, in
blue, indicate WM differences).

The interaction of WM and syllabic structure on the linear
term (x2(1) = 4.2, p = 0.041), indicated that higher WM
monolinguals predicted earlier than lower WM monolinguals
with CVC initial syllables (CAMbia/camBIO; y13 = 0.23;
SE =0.11; t = 2.11; p = 0.035). This can be seen in Figure 3, the
red dotted line crosses chance level (horizontal thick line) earlier
in the time course than the rest of curves. This interaction points
out that although WM capacity did not modulate prediction in
words with CV initial syllables (BEbe/beBIO), all monolinguals
predicted suffixes by the offset of the first syllable (all curves in
Figure 3 cross chance level before the onset of the second syllable
marked by the vertical thick line).

Finally, regarding prediction at first syllable offset,
monolinguals anticipated verb endings above 80% rate for all
conditions, with the exception of CV paroxytones (BEbe; see
Table 1). Within the remaining conditions, the one that yielded
greater prediction was CVC oxytone (camBIO; CV paroxytone:
probability = 0.726; LB = 0.638; UB = 0.799, CV oxytone:
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FIGURE 3

Growth curve estimates of target fixations as a function of
syllabic structure and WM for monolinguals during the analysis
window. Lines represent model estimates at —1, 0, and 1
standard deviations of WM. Empirical logit values on the y-axis
correspond to proportions of 0.12, 0.50, 0.88, and 0.98. The
thick horizontal white line represents the 50% probability of
fixating on the target. The thick vertical white line indicates
200 ms after the offset of the target syllable.
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FIGURE 5

Growth curve estimates of target fixations as a function of
lexical stress and WM for interpreters during the analysis
window. Lines represent model estimates at —1, 0, and 1
standard deviations of WM. Empirical logit values on the y-axis
correspond to proportions of 0.12, 0.50, 0.88, and 0.98. The
thick horizontal white line represents the 50% probability of
fixating on the target. The thick vertical white line indicates
200 ms after the offset of the target syllable.
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Growth curve estimates of target fixations as a function of
lexical stress and WM for non-interpreters during the analysis
window. Lines represent model estimates at —1, 0, and 1
standard deviations of WM. Empirical logit values on the y-axis
correspond to proportions of 0.12, 0.50, 0.88, and 0.98. The
thick horizontal white line represents the 50% probability of
fixating on the target. The thick vertical white line indicates
200 ms after the offset of the target syllable.

probability = 0.821; LB = 0.757; UB = 0.871, CVC paroxytone:
probability = 0.844; LB = 0.792; UB = 0.885, CVC oxytone:
probability = 0.882; LB = 0.838; UB = 0.916).

3.2. Non-interpreter L2 group

There was a main effect of group on the quadratic term,
showing that monolinguals predicted suffixes significantly more
1.82; SE = 047; t = 3.87;
p < 0.001). The model also showed an interaction of syllabic

than non-interpreters (y23 =
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structure and lexical stress for non-interpreters (yo7 = 0.89;
SE = 0.28; t = 3.23; p = 0.001), indicating that adding a
coda to the paroxytone condition was more beneficial for non-
interpreters than for monolinguals. Moreover, there was an
interaction of lexical stress x group x WM on the linear ( x2(2)
= 6, p = 0.049) and quadratic time terms for non-interpreters
(x2(2) =7.1, p = 0.028). When compared to monolinguals and
averaging across syllabic structures, lower WM non-interpreters
predicted earlier than higher WM non-interpreters, but only for
the oxytone condition (Y19 = 0.70; SE = 0.32; t = 2.15; p =
0.031) (see Figure 4). WM did not make a difference for the
paroxytone condition.

3.3. Interpreter L2 group

Like the non-interpreters, the interpreters predicted suffixes
at a lower rate than monolinguals (main effect of group; y24
= 1.61; SE = 0.48; t = 3.36; p < 0.001). Then, the interaction
of syllabic structure and lexical stress on the linear time term
(y2s = —0.67; SE = 0.28; t = —2.38; p = 0.017) and the
cubic time term (Y39 = 0.85; SE = 0.27; t = 3.05; p = 0.002),
revealed that the slope was steeper for the interpreters’ group
in the CVC paroxytone condition (CAMbia). In other words,
interpreters predicted suffixes later but at a faster rate in CVC
paroxytones (see Figure 5). Also, the interaction of lexical stress
x group (IN) x WM on the intercept (y19 = —0.57; SE =
0.26; t = —217; p = 0.030), the linear term (y37 = 0.68; SE
= 0.30; t = 2.27; p = 0.023) and the quadratic term (y210 =
0.77; SE = 0.30; t = 2.58; p = 0.010) showed a steeper slope
in the paroxytone condition. In effect, higher WM interpreters
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wait longer to predict information than lower WM interpreters
with paroxytones, but predict at a faster rate and reach the
same prediction level by the offset of the target syllable. Overall,
interpreterss WM curves are closer together, indicating that WM
differences between high and lower capacity groups are smaller
for interpreters than for monolinguals (see Figures 2, 5).

3.4. Interpreter and non-interpreter L2
groups

The comparison of the two L2 groups yielded an interaction
of lexical stress, group, and WM on the intercept (y19 =
0.49; SE = 0.24; t = 2.09; p = 0.037), indicating that in
the oxytone condition, high WM interpreters predicted earlier,
while non-interpreters with lower WM started pre-activating
earlier. Furthermore, the interaction of syllabic structure, lexical
stress, and group on the linear time term (yog = 1.57; SE =
0.28; t = 5.61; p < 0.001) and the cubic time term (y28 =
—0.85; SE =0.28; t = —3.07; p = 0.002) showed that interpreters
had a steeper slope in CVC paroxytones (CAMbia) and non-
interpreters had sharper vertices in CV paroxytones (BEbe).

Thus, than
non-interpreters in CVC paroxytones (CAMbia) and non-

interpreters predicted at a faster rate
interpreters were faster than interpreters in the CV paroxytones
(BEbe). Finally, both L2 groups predicted information similarly
at the offset of the target syllable (non-interpreters: CV
paroxytone: probability = 0.58; LB = 0.477; UB = 0.673, CV
oxytone: probability = 0.73; LB = 0.656; UB = 0.80, CVC
paroxytone: probability = 0.766; LB = 0.698; UB = 0.823,
CVC oxytone: probability = 0.795; LB = 0.728; UB = 0.849;
intepreters: CV paroxytone: probability = 0.55; LB = 0.45;
UB = 0.65, CV oxytone: probability = 0.718; LB = 0.633;
UB = 0.790, CVC paroxytone: probability = 0.750; LB = 0.678;
UB = 0.811, CVC oxytone: probability = 0.780; LB = 0.708;

UB = 0.838).

4. Discussion

The purpose of the present study was to tease apart
the effects of interpreting experience and WM on native
and non-native speakers’ ability to form stress-suffix tense
associations. By providing an answer to this question, we
gain a further understanding of the variability found in L2
prediction. Adult advanced English learners of Spanish with
and without professional interpreting experience (interpreters,
non-interpreters), as well as a Spanish monolingual control
group, completed an eye-tracking visual world paradigm
task. Participants listened to sentences in Spanish with verbs
whose initial syllables varied in stress (stressed initial: BEbe,
unstressed initial: beBIO) and syllabic structure (CV, BEbe;
CVC, CAMbia). Results show that monolinguals predicted
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under all conditions, but the L2 groups were unable to predict
with CV-paroxytones (BEbe). Our results are in line with the
Unified Competition Model (see MacWhinney, 2018, for a
review), showing that, like monolinguals, advanced learners rely
more on reliable cues than available cues (Li and MacWhinney,
2013). With respect to WM and stress, our results show that
suffix prediction is mediated by frequency. Higher WM span
yielded earlier fixations (monolinguals) and faster fixations
(interpreters) at targets in paroxytones than lower WM span.
This finding shows that interpreters behave more closely
to monolinguals than non-interpreters. In contrast, higher
WM span produced later fixations at targets in oxytones
than lower WM span in non-interpreter learners. These data
suggest that all groups hold both verbal interpretations in
memory, and that those with higher WM prioritize the word
with the most frequent type of stress to a greater extent than
their lower WM peers. This explains why higher WM non-
interpreter learners take longer to predict oxytones, an option
they had barely considered, than lower WM non-interpreter
learners. Regarding WM and syllabic structure, higher WM
monolinguals predicted target suffixes earlier with CVC than
CV syllabic structure, because a CVC initial syllable activates
fewer lexical competitors than a CV initial syllable, even though
CV is more frequent than CVC in Spanish. This is so because L2
learners with and without interpreting experience lack Spanish
knowledge and are limited to pre-activating suffixes in verbs
with CVC initial syllables. Taken together, our findings show
that WM, frequency, and the number of lexical competitors
modulate how native and non-native speakers predict
word endings.

4.1. Use of WM in monolingual prediction

The first research question asked whether WM mediates
monolinguals’ ability to use stress-tense suffix associations.
The hypothesis that higher WM would facilitate target suffix
prediction in the more common stress condition (paroxytone)
was supported. The interaction of WM and lexical stress
revealed that higher WM monolinguals predicted earlier than
lower WM monolinguals in paroxytones, the most common
stress type in Spanish. Our results are consistent with
research showing that L1 and L2 morphological processing
is cognitively taxing. In effect, Hartsuiker and Barkhuysen
(2006) showed that low WM natives made more agreement
errors than high WM natives when the cognitive load
was increased.

On the other hand, against our initial expectation, the
interaction between WM and syllabic structure showed that
higher WM monolinguals predicted verb endings earlier with
CVC initial syllables (CAMbia/camBIO, the syllabic structure
yielding fewer lexical competitors) than with CV initial syllables
(BEbe/beBIO), even though CV is more frequent than CVC
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in Spanish. One explanation is that, although adding a
coda to the initial syllable reduces the number of lexical
competitors, processing an additional segment is cognitively
more costly. Another option is that our experimental design
has manufactured this effect. According to Soto-Faraco et al.
(2001), listeners use all available cues for lexical access that
allow distinction between word pairs. In our experiment, the
initial syllable in every word pair presented to participants
differed in terms of lexical stress (i.e., suprasegmentally). Hence,
participants might have favored attention to suprasegmental
cues, over segmental cues.

In parallel to the aforementioned findings, there was a main
effect of lexical stress and a main effect of syllabic structure,
indicating that monolinguals predicted earlier in the oxytone
(beBIO) and CVC conditions (CAMbia) because they activate
fewer options than paroxytone and CV conditions. The model
also showed an interaction between lexical stress and syllabic
structure, such that monolinguals predicted CV paroxytones
(BEbe) later but faster than the rest of the conditions. In Spanish,
the paroxytone stress-pattern is the most frequent (Morales-
Font, 2014), thus related to a high number of lexical competitors.
These results show that cues related to fewer lexical competitors
favor prediction and that, when more lexical competitors are
present, prediction is delayed. The lexical stress and syllabic
structure findings mirror prior research on L1 morphological
prediction with prosodic cues (Soderstrom et al., 2012; Roll et al.,
2015; Sagarra and Casillas, 2018).

4.2. Use of WM in L2 prediction

The second research question explored whether WM
mediates L2 learners’ ability to wuse stress-tense suffix
associations. The hypothesis that WM would not affect
fixations to target suffixes in non-interpreter L2 learners was not
supported. Results showed a significant interaction of lexical
stress and WM, indicating that higher WM non-interpreter
learners predicted oxytone targets later than lower WM non-
interpreters. One explanation is that non-interpreter learners
with high WM span prioritize less frequent types of lexical
stress and need extra time when the unexpected option is the
target one. Another explanation is that when the possibilities
are reduced through a less common stress pattern, lower WM
non-interpreters can make a prediction earlier. Higher WM
non-interpreters contemplate more possibilities and take longer
to make a decision. Our results contradict previous research
showing no WM effects on L2 prediction (Sagarra and Casillas,
2018; Perdomo and Kaan, 2019). One possible explanation is
the type of analyses conducted. While previous studies used
linear mixed-effects models focusing on a specific time point,
the present study used growth curve analysis. Growth curve
analysis, a type of linear mixed-effects model, is particularly
interesting for our data because it provides information about
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the trajectory of prediction over time, rather than limited
information at one specific time point. Interestingly, Huettig
and Janse (2016) also found a WM effect using a combination of
principal component analysis and multiple regressions to assess
the contribution of WM to prediction performance in an eye-
tracking task. Alternatively, different types of WM tasks could
also explain why some studies find WM effects, while others do
not. Huettig and Janse (2016) included the non-word repetition
task, the backward digit span, and the Corsi block task, Perdomo
and Kaan (2019) chose the forward and backward digit span,
and Sagarra and Casillas (2018), similar to the present study,
selected the letter-number sequencing task. Future research
should take into account differences in statistical analyses and
WM tasks.

Furthermore, a group effect indicated that monolinguals
predicted information more than non-interpreters. These
findings can have two possible explanations. First, non-
interpreters could be pre-activating less because they are less
able to perceive the input as stressed or unstressed due to stress
realization differences in English and Spanish, or because they
have less knowledge of the stress-suffix tense associations due
to insufficient L2 proficiency and use. However, the results of
a gating task contradict this theory. The monolinguals and the
non-interpreters completed a gating task (reported in Sagarra
and Casillas, 2018, due to space limitations), following the eye-
tracking task. In the gating task, participants read the same two
verb pairs as in the eye-tracking task, listened to a sentence
with verbs segmented at the offset of the first syllable [e.g., la
persona dice can “the person says sing (only first syllable)”], and
guessed one of the two verbs on the screen without hearing the
suffix (see Sagarra and Casillas, 2018, for more information).
Both groups were equally accurate regardless of stress and
syllabic structure in the gating task, even though the learners
predicted less than the monolinguals in the eye-tracking task.
These results demonstrate that the learners’ reduced prediction
abilities were not due to inability to perceive Spanish stress
or insufficient knowledge of stress-suffix tense associations.
Furthermore, in a follow-up study, Sagarra et al. (under review)
compared monolinguals and advanced English-Spanish learners
to advanced Chinese-Spanish learners and found that all groups
predicted suffixes above chance before hearing them, despite
stress differences in Spanish, English, and Chinese. These
findings reiterate that the learners of the present study did not
predict less than monolinguals due to differences in the use of
lexical stress during lexical access.

Based on the data from Sagarra and Casillas’s (2018) gating
task and Sagarra et al.s’ (under review) Chinese-Spanish learners,
we propose that the non-interpreter learners’ poorer prediction
abilities result from having less experience with Spanish than
monolinguals. Our findings are consistent with prediction
accounts indicating that L2 prediction is possible but more
effortful than L1 prediction (Kaan, 2014), and with L2 processing
accounts suggesting that morphological information is parsed
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in a less automatic way than in L1 processing (Jiang, 2004).
Nonetheless, it is interesting to notice that non-interpreters use
cues similarly to monolinguals. In Spanish, paroxytone words
are more frequent (high cue availability), whereas oxytone words
are less frequent and, hence, have fewer competitors (high cue
reliability). In this study, both L1 and L2 speakers favor highly
reliable cues over available cues, supporting the Competition
Model (MacWhinney, 2018).

4.3. Use of WM in interpreters’ prediction

The third research question investigated whether extensive
interpreting experience facilitates a person’s ability to use stress-
tense suffix associations. We expected that interpreters would
show a correlation between WM and prediction abilities and
that WM would have a stronger impact on conditions with more
competitors (CV and paroxytone). This was partially supported.
On the one hand, high WM interpreters waited longer to make a
prediction but were faster than monolinguals in the paroxytone
words. This indicates that interpreters’ cognitive resources,
similar to monolinguals, support prediction when cognitive load
is higher (i.e., paroxytone words linked to more competitors).

We contemplate different reasons why interpreters’ use of
WM for prediction is closer to monolinguals than to non-
interpreters. First, according to Dong and Zhongs (2019)
model, processing control in interpreting is achieved through
divided attention via coordination and WM. They propose that
interpreting training enhances coordination ability (performing
multiple tasks concurrently), WM capacity, and language
processing efficiency. The possibiliby of WM capacity explaining
our results seems unlikely because both interpreters and non-
interpreters had comparable WM scores (both groups included
a range of WM scores). Nevertheless, we cannot rule out
that interpreters could have better coordination or language
processing efficiency skills. Second, the positive effects of
interpreting experience could be akin to WM training on L2
processing. WM training, although controversial (Redick, 2019),
has been recently proposed as a promising avenue to facilitate
L2 acquisition (Tsai et al., 2016). This alternative explanation is
consistent with Francis and Nusbaum (2009). They propose that
training enhances the use of WM through increased attention to
informative phonetic cues. Third, interpreters pay a high price
for mistakes and are used to focus on what is relevant and
ignore what is not. This is in line with Engle’s WM model, which
conceives WM as an individual’s ability to control attention in
the face of distraction.

Hence, we believe that a combination of both variables,
interpreting training, and L2 use, might explain why interpreters
perform closer to monolinguals in the present study. However,
other factors could contribute to explaining processing
differences. Interpreters might have higher proficiency than
non-interpreters. The simplified version of the DELE (Spanish
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proficiency test) could have failed to differentiate between the
L2 groups at the top range of proficiency. Also, interpreters’
increased experience switching between languages could have
enhanced their inhibitory control and, in turn, improved
their prediction abilities. Future research should consider
these variables to further understand which factors mediate
L2 prediction.

WM did not affect prediction under the rest of the
conditions. This finding is consistent with our monolingual
data, indicating that WM in natives and interpreters only
contributes to predict information when the cognitive load
is increased due to the presence of more lexical competitors
(paroxytone words). Also, interpreters predicted information
faster in CVC paroxytones (CAMbia) than non-interpreters,
indicating that additional prediction experience via interpreting
enhances prediction in the L2. This is consistent with studies
showing superior prediction skills in interpreter L2 learners
(Lozano-Argiielles et al.,, 2020). We have argued that the number
of competitors explains differences in prediction ability both
for L1 and L2 speakers. This is in line with research indicating
that dense phonological neighborhoods slow down spoken word
recognition in both L1 and L2 processing (Botezatu et al., 2022).
Future research should explore phonological neighborhood
density as a variable explaining the differences in prediction
ability during spoken word recognition.

Besides the findings detailed above, a group effect revealed
that interpreters’ prediction rate was lower than monolinguals’
prediction rate, indicating that L2 prediction is more effortful
than native prediction. Again, this finding goes in line with
research showing that L2 learners can predict information,
but to a lesser extent than monolinguals (Kaan, 2014; Sagarra
and Casillas, 2018; Lozano-Argielles et al., 2020). Finally,
interpreters started to predict later but at a faster rate than
monolinguals in CVC paroxytones (CAMbia). Interpreters learn
to delay their translation of the target language as part of their
training (Gile, 1995). This strategy allows them to improve
comprehension of the source text, but it is more cognitively
demanding because of the accumulation of information in short-
term memory. We hypothesize that this strategy is transferred
to L2 prediction and that interpreters are cautious before
committing to a prediction under conditions with more lexical
competitors (i.e., paroxytone words). Taken together, these
findings are crucial for WM models, advancing our knowledge
about how additional prediction experience enhances the use of
WM during L2 processing.

5. Conclusion

The goal of the present study was to tease apart the
effects of interpreting experience and WM on L2 prediction.
Advanced adult English learners of Spanish with and without
interpreting experience and Spanish monolinguals performed an
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eye-tracking task with Spanish verbs with initial syllables varying
in stress (BEbe, beBIO) and syllabic structure (BEbe, CAMbia), as
well as a WM task. WM facilitated prediction when the cognitive
load was higher (more lexical competitors) for monolinguals and
interpreters and WM affected prediction under less cognitively
demanding conditions (fewer lexical competitors) in the case
of non-interpreters. Differences between interpreters and non-
interpreters emphasize that L2 experience (interpreting in this
case) shapes the use of cognitive resources during predictive
processing. These findings inform L1 and L2 prediction models
by showing that morphological prediction is cognitively taxing.
Interpreting experience and WM independently contribute to
explaining differences in L2 prediction.
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