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ABSTRACT OF THE DISSERTATION

Predicting the End: Monol ingual s, L2 Lear
Predict Word Endings

by
CRISTINA LOZANO ARGUELLES

Dissertation Director:

Nuria Sagarra

Prediction is essential to human cognition &rdyuage is no exception. Native
speakers anticipate upcoming linguistic information rapidly and easily, but some studies
show that second language (L2) learners have difficulty making linguistic predictions,
even at advanced proficiency levels. | investilgwhether prior experience with linguistic
anticipation acquired via simultaneous int
making L2 predictions. Simultaneous interpreting requires constant and quick predictions
to ease the cognitive load of simulé&us interpreting. Also, | examine the role of
working memory (WM) on the anticipation of morphology to shed light on how cognitive
resources support predictiofo address the role of anticipatory experience and WM on

L1 and L2 prediction, adult Spanistonolinguals and adult English learners of Spanish



with and without interpreting experience completed a WM test and a visual world
paradigm eydracking task asking them to predict word endings based on prosodic cues.

Study 1 examines the effects of preiio experience via simultaneous
interpreting on L2 prediction. Spanish monolinguals, and advanced L2 learners of
Spanish with and without interpreting experience performed afragieng task in
which they saw two verbs on the screen while hearing amsemtaand could anticipate the
target verb based on lexical stress (paroxytone, oxytone) and syllabic structure (CV,
CVC). Data showed that native and raative speakers use lexical stress and syllabic
structure in the initial syllable of a verb to predistsuffix, although the learners did not
predict suffixes preceded by CV stressed syllables, and interpreters predicted faster than
nortrinterpreters and even monolinguals under some conditions. Hence, prosodic cues
facilitate morphological prediction diag oral word recognition, and anticipatory
experience enhances L2 prediction.

Study 2 explores prediction of nanorphological word endings (e.gApa i
paPA potatodadd ) t o d et etherfindimgsin Stuuyeltate mited to words
with inflectional morphology. Participants and tasks were identical to Study 1. Data
revealed that monolinguals and interpreters also use lexical stress and syllabic structure to
predict noamorphological word endings, but namterpreters display more difficulties
making predictions than monolinguals and interpreters, and can only anticipate word
endings preceded by CVC unstressed syllables (which minimize lexical competitors).
Therefore, prosody in the first syllable is key for lexical access and prediction, L2
predicion is more vulnerable to semantic interference, and anticipatory experience via

interpreting enhances L2 prediction.



Finally, Study 3 investigates the effects of WM on morphological prediction
during oral word recognition. Participants and tasks wergiichd to Study 1. In
addition, participants completed a lettermber sequencing WM task. Data showed that,
in the stressed condition, higher WM monolinguals predicted earlier and higher WM
interpreters predicted faster; whereas, in the unstressed oanthtver WM nonr
i nterpreters predicted earlier. I mportantl
monolinguals.

Taken together, these studies inform prediction models, and support accessibility
models and usageased models. The findings fromgHdissertation advance our
understanding of prediction by teasing apart L2 proficiency from prediction experience
Also, findings support accessibility accounts, by showing that L2 learners can process
their L2 on par with native speakers, and udaagednodelsof adult L2 acquisition,
indicating that repeated exposure to prediction is essential to the optimization of the
cognitive resources to gain L2 fluency.

Keywords:prediction lexical stresssyllabic structure, working memory,

interpreting
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Chapter 1. Introduction

A growing body of research indicates that anticipation is crucial in our lives.
Humans anticipate what will come next when making a sandiialihoe, Shrivastava,
Mruczek, & Pelz, 2003)driving (Van Der Hulst, Meijman, & Rothengatter, 1998)
reading musi¢Land & Furneaux, 19975imilarly, humans do not wait until the end of
an utterance to construct meaning. Instead, they incrementally process language by using
all the available information (semantic, phonological, sytidaor even properties like
shape or color) and create predictions about new {iio,2016) Bar (2007)proposes
associations as one thfekey components the process of prediction generation. First,
humans create associations by extracting repeating patterns from input. Second, analogies
allow to establish correspondence between stored and novel input. Third, analogies
trigger activation of associatedpresentations that become predictions.

The study of anticipation is fundamental for the understanding of language
processing. However, this idea was rejected by early syntactic parsing models. In early
approaches, heattiven theories proposed that heaatles triggered processing and that
listeners could not project any phrase until the head ap(iaichett, 1991)By
contrast, most psycholinguistic theories have shown that language is processed
incrementally by constantly mapping iteranto mental representatiofiamide,2008;
Kamide & Mitchell, 1999) Anticipatory models radically extend these accounts by
explainingthe waysn which the parser not only processes information that has already
appeared, but also prepares for upcoming information. This preparatiomte#era

cognitive capacity when the prediction is correct and maximizes processing efficiency



(Kamide, 2008)Previous literature suggests that there are differences between prediction
in L1 and L2 processing. Whereas native speakers seem to predict upcoming linguistic
information easily, adults exhibit difficulties when making predictions in thei{K&an,
Kirkham, & Wijnen, 2014)In monolingual processing, maturational and experiential
factors influence the ability to make predictions among native speakers. For instance,
older monolingual adults are less successful than younges ad@xploiting contextual
semantic information to predict an upcoming noun, showing that age modulates
prediction(Federmeer & Kutas, 2005; Huang, Meyer, & Federmeier, 2012)

Furthermore, literate adults and children show stronger prediction patterns than adults
and childrerwith low levels of literacy These findings evidence that language

experience, and in particulardracy, also modulates prediction, probably thanks to the
additional orthographic representations that sharpen lexical representations and facilitate
lexical retrieval(see Huettig & Pickering, 2019 for a revieWResearch to date has

focused on comparing monolinguals and bilinguals in order to explore what type of cues
areused for prediction and what type of information can be anticipated during L2
processing. However, little is known about the type of language exposure that could
implicitly enhance L2 prediction.

The present project examines whether the use of predadiiongsimultaneous
interpreting extrapolates to anticipatory strategies during language processing.
Professional interpreters constantly switch between their working languages and, in the
case of simultaneous interpreting, under high time and cogniivgtraints. Moreover,

prediction is an important strategy that releases cognitive load during simultaneous



Il nterpreting. Interpreters provide an i
bilingualismd and addi t i o nidite pracessingcThgsea t o
findings will contribute in several ways to prediction, phonological and second language
acquisition models, providing evidence for the notion that language prediction is
trainable.

This dissertation includes three studies. nd$tl1, | investigate the role of
additional prediction experience in facilitating L2 prediction. To do so, | compare the
prediction of morphology based on prosodic cues in Spaniskhntempreter and
interpreter L2 learners. Study 2 assesses the releeapcesody in prediction by
examining whether lexical stress and syllabic structure also trigger prediction-of non
morphological endings in monolinguals, interpreters andint@mpreters. Finally, Study
3 attempts to identify the cognitive mechanismewihg prediction by investigating the
role of WM in morphological prediction in monolinguals, interpreters and non
interpreters. The next section includes research on morphosyntactic prediction in
monolingual speakers.

1.1 Prediction between words

1.1.1L 1 morphosyntactic prediction

Humans are not mere passive receptors of information. They actively engage in
using available cues to generate expectations about upcoming information. The same

applies to linguistic anticipation. Thus, morphological cues caimssentence processing

nt e

ry

among monolingual speakers. Research shows that native speakers can use grammatical



gender, case marking and number marking to predict an upcoming noun, even at a young
age.

First, anticipation based on gender agreement has bperted in a variety of
languages ranging froDutch (Huettig & Janse, 2016), to Spanfsbw-Williams &
Fernald, 2007), Germai6pp, 2013), and Fren¢ahan et al., 2000Huettig & Janse
(2016) investigatedn an eyetracking experimenwhether native speakers of Dutch
could exploit geder in the article to predict an upcoming noun. Results showed
participants could predict the target noun using article gender and that prediction ability
was facilitated by enhanced WM and faster
predi ct i ermdiailsfoothis study). teWiliams & Fernald (2007) found
similar results with an eygacking experiment, showing that adult monolingual native
speakers of Spanish can use the gender in the determiner to predict an upcoming noun
(e.g.,Encuentra langalletaeni Fi Nnd t he cooki eo) . Mor eover ,
ability develops early infle and young children with a vocabulary of approximately 500
words can also make predictions based on the gendee afticle. Dahan et al. (2000)
examined whéter gendemarked information constrains the set of activated lexical
candidats. In their eyetracking study, participants were presented with four objects: a
targetpouton Obuttond), a pHodell®| ohpiotc all edd mpadi t a
distractorsln sentences where the article had a neutral genddef.e. 6t he 6 pl ur al
target and phonological competitor were activated. However, when the article was
gendermarkedle/la, &6t hed mascul ine/ feminine), parti

the target noun. This processing pattedicatesthat gendemarked information



constrains the set of activated lexical candidates and that natives consistently integrate
this cue to anticipate upcoming referents in the sentence.

Second, number markingamother morphological cue that allowsto generate
expectations about upcoming informatitarull (2017)showed that Spanish natives
can both integrate numbararking information and use it predictively. In a gediced
reading experiment, Spanish natives were sensitive to numdoding violations
between the determinand the noun as demonstrated by a reading-dtomn in the
critical noun, indicating integration. Moreover, in a pictssdection task, natives were
significantly fastein selecing the correct picture in the informative condition (i.e., the
sentence &ard contained numbenarking information associated with only one of the
two pictures shown). This finding suggestat number marking is exploited predictively
to narrow down a set of potential nouns.

Third, anticipation using cagearking information hs been found in German
(Hopp, 2015)and Japaneg®litsugi & MacWhinney, 2016)Hopp (2015) examined
whether German native speakers integrate gas&ing and verb semantics to generate
predictions in sentence comprehension. In histegeking study, participants listened to
a sentence while seeing a picture displayed. Half of the sentences where SVO
(nominative case article) and half were OVS (aative case article). Results showed
that German native speakers rapidly integrate case marking to make predictions about an
upcoming referent. In another viswabrld paradigm experiment, Nakamura &
MacWhinney (2016) showed that Japanese native spedgensse case markers to

predict syntactic structure. Taken together, results from these studies indicate that natives



integrate thematic role information to prevent unlikely sentence interpretations and, thus,
use this cue to rapidly predict the sentenoecture.

Nevertheless, exposure to mismadimorphosyntactic cues can disrupt
morphosyntactic prediction in native speakeétspp (2016)nvestigated the effects of
exposure to notarget gender assignment in native speakers of Ge@rangroup
received targelike gender assignment while another group received items with non
target gender assignment. The group that receivedargat gender disrupted their
ability to anticipate. These results show that variability in the assignméxti cdl
gender affects anticipation in native speakers, and that processing is subject to adaptation
even after a short exposure to input.

Here we have reviewed how native speakers use morphology to generate
expectations about upcoming information. Natspeakers consistently use grammatical
gender and number marking morphology to restrict the possible set of referents and
predict a noun. Importantly, in the cases of gender marking, this ability seems to be
modulated by WM and processing and is develageet) in life. However, exposure to
nontargetlike relationships hinders prediction, showing that native speakers can adapt
their prediction strategies. Case marking is another cue that allows prediction in native
speakers by preactivating sentence stmec These studies show that natives use
morphosyntactic relationships between words to facilitate processing. We continue by

analyzing L2 morphosyntactic prediction in the following section.



1.1.2L.2 morphosyntactic prediction

Adult L2 learners do not aigipate to the same extent as L1 speakers.
Anticipatory difficulties do not seem to stem from inherently different predictive
mechanisms in the L1 and the L2, but from general distinctions between native speakers
and language learners. Individual diffecea such as weaker lexical representations in
bilinguals than in monolinguals might explain the differences between L1 and L2
prediction(Kaan, 2014)Thus, advanced L2 learners use grammatical gender and number
marking to anticipate an upcoming no{idussias et al., 2013; @er & Rohde, 2013;
Hopp, 2013; Marull, 2017whereas intermediate learners show anticipation in some
caseqHopp, 2016; Lewwilliams & Fernald, 2010put not alwaygMarull, 2017) Case
marking appears to be more problematic for L2 learners considering that they are not able
to use this type of information for prediction despite having advancé¢tbt 2
intermediate and advanced German & Hopp, 2015; for intermediate Japanese L2,
see Mitsugi & MacWhinney, 2016)

We begin by summarizing findings related to the use of grammatical gender for
L2 prediction. Results in this area have been mixed and one of the reasons that might
explain why L2ers do not consistently use gender for prediction is the lack of-tkegyet
associations between a specific noun and its gender class fedppg2013)
i nvestigated whether adult advanced | earne
anticipate an upcoming noun. The dgy&cking dateshowed that only those L2 speakers
that had targelike production of grammatical gender were able to use this cue for

predictive anticipation. These results are in line with produgiiediction accounts that



propose that language production and comgmeton interac{Pickering & Gambi,
2018) people engage in action representations during perception, and in perception
representations during action. This dynamic relationship helps the prediction of what
people are ging to listento or what they are goingp produce(Pickering & Garrod,
2013) In another studyGruter, LewWilliams, & Fernald (2012gxplored whether
advanced and nearative L2 learners of Spanish (L1 English) could exploit the
determinerds gender to generate expectat:i
performed a visual world paradigm task in which they could anticipate a noun based on
the gender ofhe article. The task included 8 familiar nouns and 4 novel nouns (pseudo
words that had been previously taught to them). Surprisingly, their data showed that L2
learners were able to predict novel (but not familiar) nouns, whereas the native speakers
anicipated both word categories. The authors speculated that L2 learners relied on
distributional cues of the more recently created lexical representation, whereas familiar
words might have been learned through-dastributional cues. However, novel items
were taught right before the eyracking experiment, whereas familiar items had not
been presented to participants before the experiment. It is possible that recent
presentation of novel items could also explain differences between novel and familiar
itemsin the L2 group.

Nevertheless, difficulties in L2 morphosyntactic prediction can be overcome
through explicit training. To further examine the role of trainidgpp (2016)
investigated whether training of German grammatical gender in intermediate L&rgearn

(L1 English) could improve predictive processing of nouns. During théepte



participants performed an eymcking task in which they saw four images while

listening to a sentence containing one of the objects. Over the course of a week following

the pretest, participants performed the training phase and returned to the lab to complete

the posttest (identical to the priest). He found that the intermediate learners started

using L2 gender agreement predictively and that there was a correlati@ebe

accuracy in gender production and the ability to anticipate. Similalyrd (2014)

examined whether beginning English L2 learners of Dutch could use determiners with a

similar or different form between English and Dutch, oqueito Dutch, for predicting a

noun. After two training sessions, participants completed aitragking task in which

they listened to truncated sentences (digolaas koptdit ONi chol as buy

A

____06). Results i ndi ccardtefastehaad fixate@ emntienvghens we r
the determiner was similar between the two languages. Hence, beginner learners are able

to use the morphosyntactic information present on determiners in order to anticipate an
upcoming noun, and this ability is fétated by crosdanguage similarity.

Importantly, L2 morphosyntactic prediction occurs both with cues that are shared
between the L1 and L2, and with cues that are unique to the L2. For indtamal,
(2017)investigated whether intermediate and advanced learners of Spanish (L1 English)
could use number markiriga cue kared by their L1 and L2 from the demonstrative
and the definite articles to predict an upcoming noun. Participants completed a picture
selection task in which they had to select the picture on the screen that best matched the

sentence they heard whiledr reaction time was recorded. Results indicated that only

the advanced learners were able to use the number marking of the articles predictively,
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suggesting that intermediate learners have not developed the ability to use
morphosyntactic cues to generaixpectations.

Prediction also takes place with morphosyntactic cues absent in tfeebkic,
Mirkovic, & Altmann (2014)investigated how English natives and intermediate
Mandarin L2 speakers of English use English definite and indefinite articles predictively,
taking into accounthat Mandarin is an articleacking language. Participants looked at an
image with an agent (person) and four possible referents, and listened to sentences like
Or'he pirate will put the cube inside the/a éan wh i | e-mdvdmeritsrwere ngaerded.
Theirfindings indicate that both natives and L2 speakers were faster deciding the
upcoming reference when there was only one compatible referent in the scene for the
definite article, and they were faster when there were two compatible referents for the
indefinite article. This suggests that L2 speakers, similar to natives, can integrate
morphosyntactic information unique to the L2 to make predictions.

In contrast to the research above, other studies have failed to find
morphosyntactic anticipation. Cas®rking seems to pose more difficulties for L2
speakers, who cannot exploit this morphosyntactic cue predictively. For example,
Mitsugi & MacWhinney (2016gxamined whether intermediate English L2 speakers of
Japanese used casarkers in order to anticipate linguistic information. In a visual world
paradigm experiment, participants listened to sentences in canonical and scrambled
orders in which the theme object could be anticipated based on the case marker. Results
indicated tlat only native speakers of Japanese used case marking in a predictive manner

during online processing. This is also the case for L2 learners of German. In a similar
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study,Hopp (2015)kxploredwhether late L2 learners of German (L1 English) of
different proficiency levels (i.e. lowntermediate, higlintermediate, and advanced) used
German case markirand verb semantics to make predictions during L2 processing. In
an eyetracking experiment, participants listened to subject or object first sentences
containing case marking information that could help them predict the upcoming referent.
Findings show thawhereas native German speakers intedredse marking to make
predictions of objeefirst structures; L2 groups, regardless of their proficiency, always
anticipated the second noun to be the patient (both in SVO and OVS sentence structures).
Taken togdter, these studies show that L2 learners, contrary to natives, are not able to
integrate the case marking, preferring the suljestt structure when parsing the
sentences. Despite having knowledge of case morphology, the L2 learners were not able
to usethis information during online processing. Thus, knowledge of a specific
grammatical construction is not enough to rapidly access it and generate expectations
about upcoming linguistic items.

Other studies reveal L2 e a r inabilityscduse grammaticalemder to anticipate
an upcoming nour.ew-Williams & Fernald (2007jound that adult and children
Spanish monolinguals use gender (instantiated in the definite aditéggo anticipate a
nounbefore it has been pronounced. However in a replication study, adult intermediate
L2 learners of Spanish (L1 English) anticipate to a lesser extent and only in cases of high
frequency nouns that could be memorized as lexical (lets-Williams & Fernald,
2010) One possibility is that speakers did not have sufficient proficiency in the L2 (an

average of 3.5 on a 5 point scale,sated proficiency) to rapidly and incrementally use
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grammatical informatio to predict a noun. However, in a similar dyacking study,
Dussias et al. (2013pund that both Spanish monolinguals and English advanced
| earners of Spanish could anticipate upcom
information, being qualitatively theame (they anticipated to the same extent), although
guantitatively different (L2 speakers were slower). Interestingly, It8anish
bilinguals only anticipated in the feminine condition, probably because of their relatively
low Spanish proficiency.

The studies reviewed above show that L2 learners, unlike natives, do not always
rapidly integrate available morphological information (grammatical gender, case
marking, and number marking) in order to make predictions. In general, higher L2
proficiency seemto correlate with ability to anticipate. However, this does not seem to
apply to theuse ofcasear ki ng, for which even advanced
information to preactivate the upcoming referent. Finally, beginner and intermediate
learners sem to benefit from training and show improvement in the use of grammatical
gender and number marking as cues for prediction. The following table summarizes the
results of studies related to L2 prediction based on morphosyntax and we continue
reviewing thditerature on semantic prediction in native speakers.

Table 1.1 Summary of studies on L2 morphosyntactic predictive processing

Study Cue Info L2 Proficiency Anticipated: Anticipated:
anticipated Yes No
Dussiaset Gender Noun Advanced
al., 2013
Griter et  Gender Noun Advanced
al., 2013 (only novel
nouns)

Hopp, Gender Noun Advanced
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2013 (only if
targetlike
production)

Hopp, Case Sentence  Low-

2015 structure intermediate

(word High-
order) intermediate
Advanced

Hopp, Gender Noun Intermediate

2016 (only if
targetlike
production)

Lew- Gender Noun Intermediate

Williams high (only with

& high

Fernald, frequency

2010 nouns)

Liburd, Determiner  Noun Beginner

2014 (after
training)

Marull, Number Noun Intermediate

2017 Advanced

Mitsugi & Case Sent Interme

Mac ence diate

Whinney, structure

2016 (word

order)

Trenkic Article Noun Intermediate

et al., (Reference)

2014

1.1.3L1 semanticprediction

Native speakers use contextual information incrementally as soon as it is available
to them in order to narrow down the possibilities of upcoming information. Multiple
types of cues can consistently trigger semantic prediction among nativerspeak
Specifically, semantic features and tense in the (&ltthann & Kamide, 1999, 2007)

semantic information ahe agent of a senten@i€amide, Altmann, & Haywood, 2003)
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as well as conténal information in the sentence and discourse lgké&s Berkum,
Brown, Zwitserlood, Kooijman, & Hagwot, 2005; Wicha, Moreno, & Kutas, 201¢gn
assist distenerin predicing an upcoming noun, and predicted nouns leave a memory
trace even when the noun was not presented to the ligkemeart et al., 2015)
Nevertheless, prediction in the native language is subject to variability due to linguistic
factors like variability of the article (e.g., an airplane / a big airpl@diguwland et al.,
2018)or individual factors like agéFedermeier, McLennan, De Ochoa, & Kutas, 2002)
For instanceAltmann & Kamide (1999jound that native speakers use the
semantic features and tense informationtained in a verb to predict incoming nouns. In
their visualworld experiment, native English speakers listened to sentencdhkkieoy
will move the caker The boy will eatthecake.hey coul d anti ci pate t
only when hearing the inforsmt i ve ver b ¢ e-fdcldngstddyynatve si mi | ar
English speakers listened to sentences sud@tasnan will drink the beer The man
has drunk the winand directed their looks towards a full glass or an empty glass
respectively upon hearing threrb (Altmann & Kamide, 2007)Moreover, native
speakers use semantic information about the agent of the sentence in order to anticipate
one of two nouns that satisfy the restrictions of verb. Using sentencd@hékean will
ride the motorbiker The girl will ride the carouseKamide, Altmann, & Haywood
(2003)found increased eymovements towards the motorbike after heafihg man will
r i d and to the carousel after hearifige girlwillrideé i ndi cating that b
and the information provided by the precedinggraatical subject can guide

anticipatory processes.
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English speakers use phonological regularities and contextual information to
predict upcoming word®elLong, Urbach, & Ktas (2005yesearched whether readers
use the sentence context to4aivate an upcoming noun. They used sentences like
The day was breezy so the boy went outside tofly..t h a hi ghly probabl ¢
unl i kel y ( 6an oapresgntecvisgally)oneovordat a time. ahe i
i mprobable determiner (in this case, O0and)
concluded that readers integrated incoming words incrementally by using probabilistic
prediction. Hence, readers integrateamiag from words to estimate the likelihood of
upcoming words. Nevertheless, these findings have been recently challenged in a
replication study with over 300 participants that failed to &néffect(Nieuwland et al.,
2018) The | ack of stability between the art.i
airplaned) could make prediction based on
Anticipation of upcoming nouns also takes place thanks to discourse/eues.
Berkum et al. (2005nvestigated whether discourse context aids anticipation. Native
Dutch speakers listened (ERP tasks) and read (spHiced reading task) stories in Dutch
that supported the prediction of a particular noun. Prediction effects were revealed by
both ERP waveforms and slower reading times in the predictammsistent trials,
showing that natie speakers can make predictions during fluent discourse and that
predicted words are immediately used during incremental parsing operations. Similar
results have also been found in Spanish within a sentence, where the mismatched
grammatical gender instaated in the determiner of an expected noun elicited a posterior

late positivity (P600jWicha et al., 2014)These findings suggest that semantic context
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(both at the discourse and sentence levels) interacts with grammatical gender information
to generate predictions about incoming words. This seems to be the case even when the
expected word is mutedroucart, RuizZTada, & Costa (201%onducted a similar ERP
experiment with higktonstrained Spanish sentences where the expected or unexpected
noun was muted. They also provided a lexical recagnitask where participants were

asked whether a series of nouns had appeared in the listening ERP task. Results revealed
that Spanish natives showed effects when the preceding article mismatched the gender of
the expected item, indicating that they weredicting a specific noun. Also, expected

words were falsely recognized more than unexpectedsysuggesting that predictions
created a memory trace of the noun prior to its presentation.

Finally, age seems to play a role in the use of contextual infanmmaredictively.
Federmeier, McLennan, De Ochoa, & Kutas (2088)lored whether older adults could
anticipate semantic informatida the same extent as younger adults. While recording
their brain activity, they exposed participants to sentences with an expected word from
the same semantic category, @eanantically unrelatednexpected word. Their results
show that older adults, silar to younger adults, are able to use context information to
facilitate processing of upcoming information. Only younger adults seem to generate
expectations, although older adults with higher verbal fluency and larger vocabularies
pattern similarly to gunger adults. Their results indicate that larger vocabularies and
higher verbal fluency can help to offset aging effects.

The studies presented thus far provide evidence that semantic information from

the context at the sentence and discourse levalgelaas semantic features from the
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verb are immediately used to make predictions about upcoming nouns. These predictions
result from the integration of semantic and grammatical information and create a memory
trace even if the prediction is never heardndlbeless, circumstances like variability of
form in an article or individual differences like older age can hinder prediction among
native speakers. In the next section, we will review research on semantic prediction
among second language learners.

1.1.4L2 semantic prediction

As in the case of L2 morphosyntactic anticipation, L2 semantic prediction has
also yielded inconclusive results. Fifsgucart, Martin, Moreno, & Costa (2014)
investigated whether Fren@panish late bilinguals, Spani€latalan early bilinguals,
anda Spanish monolingual group were sensitive to the appearance of an unexpected noun
with different gender while reading a highly constrained sentencee|gpgata tenia el
mapa secreto, pero nunca encongtdesoro/la grutaque buscaba 0 The pir ate he
secret map, but he never foulhe treasure/the cayee was | ooking for6) .
found an N400 effect at the determiner onset @.gr 1a) in the threegroups, which
indicated that both early and late bilinguals use anticipation in their L2 in a simildaoway
monolinguals. They acknowledge that this finding could be due to languages being
closely related. L2 lgaers also make predictions during oraéegh recognition and
predicted nouns seem to create a memory trace also forFoeicart, RuizTada, &
Costa (2016)nvestigated whether advanced French L2 learners of Spanish could predict
a noun when listening to sentences, and whether this prediction would also have an

impact on memory. Tdir results showed that prediction also takes place during L2
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speech comprehension and supporidown accounts of L2 processing. By contrast,
Martin et al. (2013jound that advanced (seifited proficiency) late L2 learners of
English (L1 Spanish) did not show an N400 effect in response to an unexpected article,
although they did show an N400 effectthe unexpected noun. The aoth argue that
the lack of prediction effects in the L2 learner group could be due to L2ers being too slow
or becausé.2 processing reliesxclusively on integration mechanisms.

Inherent differences between monolinguals and bilinguals could also be the
resson why L2 leeners do not always exhibit predictive processigkgraaf,
Hartsuiker, & Duyck (2016¢xplored this idea by focusing on whether prediction occurs
to the same extent in bilnigu@u &16s slel odnagrle
equivalent to that of natives. Advanced adult learners of English (L1 Dutch) and English
monolinguals saw a display with four possible stimuli (only one of them could be read)
while |istening to comrdttreaibni mg @Oeud.or ad Mg re
|l etterd) sentences. Bilinguals were presen
their L2, while monolinguals saw both of the English lists. The results revealed that
bilinguals made predictions in the&il and L2, but were slightly slower in both their L1
and L2 than the monolinguals. These findings support the weaker links hypothesis, which
states that because bilingualsdé time is di
languages, the links betweenied items and their phonological representations are
weaker(Gollan, Montoya, Cera, & Sandoval, 2009)

The studies reviewed in this section show that L2 |learners of closely related

languages can use contextual meaning to make predictions of a nbwvhiletreading
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and listening to sentences. As is the case with monolinguals, L2 predictions leave a
memory imprint even when the prediction does not appear in the input. Semantic L2
prediction, similar to morphosyntactic L2 prediction, shows variabdity] in some

studies L2 learners cannot anticipate an upcoming noun. Finally, research comparing
prediction in both the L1 and L2 of bilingual speakers suggests that bilinguals are slightly
slower in both languages when making predictions, supporting tlerbat

phonological representation in the bilingual mind is weaker than among monolinguals.
Findings reviewed thus far analyze how relationships between words trigger anticipation.
The rext section delves into the use of prosodic cues to make predietitmn a word

among monolingual speakers.

Table 1.2 Summary of studies on L2 semantic predictive processing

Study Cue Info L2 Anticipated: Anticipated:
anticipated Proficiency Yes No

Dijkgraaf Informative Noun Advanced

et al. verb

2016

Foucart Gender/contex Noun Advanced

et al.,

2014

Foucart Gender/contex Noun Advanced

et al.,

2016

Martin et  Context/article Noun Advanced

al.,, 2013 (a/an)
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1.2 Prediction within words

1.2.1L1 phonological prediction

We have so far provided a review on how morphological and semantic cues guide
prediction during L1 and L2 processing. Besides these cues, phonology is also crucial for
prediction during spoken word recognition. There are three giosaes that have been
studied in L1 anticipatory processing: vowel duration, word tones, lexical stress, and
syllabic structure. Previous research has established that vowel duration can-help pre
activate verbal morphology in English, lexical stress sylldbic structure preactivate
upcoming verbal suffixes in Spanish, and word tones predict tense and number
morphology in Swedish verbs and nouns.

First, for vowel durationStromswold, Eisenband, Norland, & Ratzan, (2002)
researched how native English speakers used vowel duration to disambiguate passive and
active sentences. In their etfracking experiment, participants listened to a passive
active sentence while seeing two images on the screen and could use vowel daration
the verb to anticipate the agent of the sentence. The findings revealed that English natives
used vowel duration to differentiate between active sentences (shortdr eayy, shorter
uin 6pushingéd in 6the girl was pushing the
e.g.,longeui n é6pushingd in 6the girl was pushed

Second, for word tones, Roll and colleagues have extensively examined how
Central Svedish speakers use wei@hes in the first syllable of nouns and verbs to
predict the suffixRoll, Horne, & Lindgren (2010nvestigated whether Swedish word

accents (low tone and high tone) could be used to anticipate suffixes (singular or plural)
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related to them. They found a P600 effect indicating that Swedish natives were sensitive
to incorrect accerduffix associations.nportantly,in a similar study Séderstrom, Horne,
& Roll (2015) found thalow tones generated stronger predictions because they are
connected to a smaller pool of lexical items. These findings were replicated with the
South Swedish variety, which has amor image of the word accents of Central Swedish,
demonstrating that the electrophysiological response was not due to the difference in
acoustic features, but due to the mental association between the accent and the suffix
(Roll, 2015) Interestingly, the association between word tones and suffixes is
independent of lexical conter80derstrom, Horne, & Roll (201#)vestigated whether
grammatical suffixes could be activated on the ade¢one alone by using pseudowords.
Their results show that both low and high tones preactivate grammatical suffixes and that
suffixes linked to low tone are easier to predict.

Third, for lexical stress and syllabic structusagarra & Casillas (2018)
investigated whether Spanish monolinguals used stress and syllabic structure in verbs to
predict their suffix. In their ey&racking task, participants saw two words on the screen
while listening to a sentence and could usesthess (stresselAvas 6 ( s ) he washes
unstressedaV®O, 6 (s) he washed6) anlava EMCHimag ( $ atbe c
signsdéd) in the initial syll able to predict
results showed that Spanish monglials used both stress types to anticipate suffixes,
and that they predicted better with initial CVC thvaith CV syllablesbecause CVC

syllables are associated with fewer lexical competitors.
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The studies reviewed in this section furnish evidence thabhmguals rapidly
integrate prosodic information to generate expectations about upcoming morphological
and syntactic information. Specifically, word tones alkpeakerso predict nominal and
verbal morphology in Swedish, vowel duration to predict vemaiphology in English,
and lexical stress and syllabic structure to predict verbal morphology in Spanish. The
next section examines how prosodic cues aid prediction in L2 processing.

1.2.2L2 phonological prediction

In contrast with the L1 findings discueskin the previous section, research on L2
learners are scant and inconclusive. Some studies show that advanced L2 learners have
implicitly learned to use word tones for anticipati{®@cthremm, Sdderstréom, Horne, &

Roll, 2016)and that beginners can be explicitly trained to use thig®cleemm, Hed,
Horne, & Roll, 2017) Other studies show that L2 learners cannot exploit vowel duration
predictively(Rehrig, 2017)and that beginner L2 learners cannot use word tones in a
predictive manner as natives (@8osselke Berthelsen, Horne, Brannstrom, Shtyrov, &
Roll, 2018)

First, for vowel durationRehrig (2017)ompared how Mandarin L2 learners of
English used vowel duration to predict verbal suffixes related to voice (active/passive). In
an eyetracking experiment, participants listened to active or passive sentences that could
be predicted before listening to the verbal morphology based on thedwhthe stem
vowel. Her results indicate that the advanced L2 learners could not anticipate the
morphological ending based on the duration of the stem vowel of the verb and had to wait

until hearing the suffix in order to decide whether the sentenceagsive or active. The
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author hypothesizes that this is due to the absence of the cue (i.e., vowel duration) in their

L1. However, previous studies show that L2 learners can acquire prosodic distinctions

like vowel duration absent in their (Chladkova, Escudero, & Lipski, 2013)

Insufficient L2 proficiency or L2 development (active sentences are acquiresl ¢aain

passives) could explain why these L2 learners of English could not make predictions.

Researching L2 learners of English whose L1 includes vowel duration and could transfer

the predictive use of this cue, would contribute to elutiddhe reason Wy L2ers in

Rehrigdbs experi ment were unable to make pr
Second, for tone$;0sselke Berthelserlorne, Brannstrom, Shtyrov, & Roll

(2018)investigated whether German L2 learners of Swedish and Swedish native speakers

used word tones instantiated in the verb s

activity was recorded while listening to $emces in which a high tone in the target noun

could be used to predict plural morphology and a low tone predicted singular

morphology. Their findings revealed that the beginning learners did not use tones to

predict word endings, but there was a +distributed negativity similar to that produced

by pure pitch differences. The authors interpreted this negativity as a preliminary stage

leading towards the use of tones for prediction. However, their data cannot specifically

explain whether the L2 learnersstinguish the Swedish intonation patieas something

different from their L1 intonation patterns, or whether they processed it as pure pitch

tones without being linked to an intonation pattern. These results indicate that before

using word tones in a piestive manner, L2 learners must dissociate the word tones from
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the default L1 tonal patterns (pitched accented dialects of German), as well as become
sensitive to pitch height differences.

One way to explain why beginning L2 learners cannot use tonestprely is
the lack of tone in their LITo test the role of L1 transfegosselke Berthelsen et al.
(2020)examinedhe acquisitbn of novel words withgrammaticatone Participants with
a tonal (L1 Swedish) and ndanal (L1 German) background learned wooflan
artificial languagen which a tone contour indicated grammatical meaning, specifically,
number olgender Results revealed that, while behaviorally both groups were alike, only
the tonal L1 group showed effects signaling early (ELAN) as well as late neural
processes (LAN, FI®), while the nottonal L1 group relied on the late processing
components (LAN, P600) to access meanirtgese findings suggest that L1 transfers
plays an important role even during the initial states of second language acquisition.

Another way to explaimvhy beginning L2ers cannot use tones predictively could
be lack of L2 proficiency. Related to this possibilchremm, Sdéderstrom, Horne, &
Roll (2016)investigated whether intermediate L2 learners of Swedish (withoral L1
backgrounds) can use word tones predictively. In a response time experiment,
participants listenedtsentences containing a verb with a high or low tone initial syllable
and had to predict the verb’s suffix (high tone is associated with past tense, low tone is
associated with present tense). Results showed that invalidly cued suffixes, as opposed to
validly cued suffixes, increased reaction time. This suggests that, despite the lack of
explicit training on this tonsuffix association, the intermediate L2 learners used tones to

predict verbal morphology and used them in a similar manner to native speaker
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Nevertheless, natives had a larger processing advantage relative to L2ers in target verbs
with validly cued suffixes. Importantly, L2 learners with increased exposure to Swedish
behaved morenatiei ke. These findings c thatthelacl i ct
of a specific cue in the L1 is the reason why L2 learners cannot use the cue in their L2,
and strongly suggest that the reason for the negative results could have been a lower
English proficiency of the L2 learners.

Begi nner s @aseitones fo prédicttwgrd dufbxes can be compensated
through trainingSchremm, Hed, Horne, & Roll (201i@searched whether strengthening
the tonesuffix associations via a vidgame would enhance prediction among beginning
learners of no#tonal L1s. Results showed an improvement both in accuracy and reaction

time when predicting the correct suffix. More time spent on the game yielded greater

accuracy gaindmportantly, particippat s producti on of the tone

two weeks of training.
Third, we discuss lexical stress as a predictive cue. Sagarra & Casillas (2018)

investigated how intermediate and advanced English learners of Spanish used the stress

(unstressed r stressed) of a verbés initial syl

this study on secti on 0.Rdésultpshevedtmattieon wi t h

beginning learners did not use stress to predict verb suffixes, but that the advanced
leamers used stress to predict verb suffixes similarly to Spanish monolinguals (with the
exception of CV syllabic structure because of the increased number of lexical

competitors). This study shows that adult learners can acquire predictive processing
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patterrs in aqualitatively similarway to monolinguals, but quantitatively different, and
that proficiency is a key factor modulating L2 prediction.

To sum up, adult L2 |l earnersé use of
depends on L1 transfer and L2 proficiency. In relation to L1 transfer, presence of a
prosodic cue in the L1 facilitates the predictive use of such a cue in the L2, whereas its
absece hinders prediction. As for L2 proficiency, beginners can only use L2 acoustic
cues present in their L1 to predict L2 word endings, but advanced learners can use L2
acoustic cues absent in their L1 to predict word endings. A number of questions still
remain unanswered. We have seen that proficiency and L1 transfer are important factors
for L2 prediction, but other factors modulating L2 prediction are unclear. Also, evidence
shows that L1 and L2 speakers use prosodic cues to predict word suffixess but it
unclear whether the same applies to-nwrphological word endings. To answer the first
guestion, Study 1 investigates the role of increased anticipatory experience via
interpreting on L2 prediction. In relation to the second question, Study 2 investiga
whether monolinguals and L2 learners with and without interpreting experience use
lexical stress to predict nemorphological word endings. The next section will discuss
the relevance of prediction during simultaneous interpreting.

Table 1.3 Summary of studies on L2 prosodic predictive processing

Study Cue Info L2 Anticipated: Anticipated:
anticipated Proficiency Yes No

Rehrig, Vowel Verbal Intermediate

2017 duration morphology advanced

Schremm Wordtones  Suffixes Advanced

et al. 2016

Gosselke  Word tones  Suffixes Beginners
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Berthelsen

et al. 2018

Gosselke  Word tones  Suffixes Beginners
Berthelsen

et al. 2019

Sagarra & Lexical stress Verbal Beginners
Casillas, morphology

2018 Advanced

Schremm Word tones  Suffixes Beginners

et al., 2017 (improved
with
training)

1.3 Prediction and processing in interpreters

Psychologists have shown special interest for simultaneous interpreting because
of its complexity(Gile, 2015) Sustained interpretgy experience drives neurocognitive
changes that could inform modeif bilingual processing and contr@arcia, Mufioz, &
Kogan, 2019a)According to the effort model, interpreting entails listening, analysis,
production, and memory effor(&ile, 2009) This complex task taps into thfent
cognitive processes: retamg information from the source language in working memory,
accesmg meaning, conneittg to previous information, translag into the target
language, and eventually prodlugthe message in the target languégao, Padilla, &
Padilla, 2000)

Numerous studies suggest that interpreters haveisupeguistic and cognitive
skills (for a review, see Dong & Cai, 201%jor exampleBajo et al. (2000¢onducted a
study in which they compare performance of tasks measuring semantic and lexical
access, reading speed and comprehension of four different groups: professional

interpreters, bilinguals without interpreting experience, interpreting students (at the
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beginning of their training) and students from other fields. The interpreter group had
faster and more accurate reading abilities, faster access to lexical and semantic
information, larger and more efficient WM, and more resistance to articulatory
suppressin. Moreover, student interpreters and the comparison group of students
performed the tasks again at the end of the academic year. Only the interpreting students
showed significant improvements, indicating that they were not due to practice effects,
but tothe interpreting training. These findings indicate that interpreting training and
practice enhance cognitive skills involved in comprehension, namely faster and more
accurate reading skills, faster access to lexical and semantic information, largegworkin
memory capacity and more efficient use of this capacity (as shown in better performance
under the articulatory suppression task).

In addition toenhanced cognitive skills, interpreters also show superior language
processing and, in particular, they aedter than notinterpreter bilinguals when
disambiguating sentences and detecting erfagato, Paredes, Macizo, & Bajo (2015)
investigated language activation during an interpreting task and a regular comprehension
task. Participants read ambiguous sentences in Spanishpaatec: them in Spanish or
translated them into English. The results revealed that the interpreters used the parsing
strategy preferred by Hispanophones when repeating the sentences in Spanish, and the
parsing strategy preferred by Anglophones when tranglgiem into English. Finally,

Yudes, Macizo, Morales, & Bajo (2018xplored error detection in monolinguals and
bilinguals (interpreters and nonterpreters) and concluded that intetpre were able to

detect more syntactic and semantic errors in a text in their L2 thaimteopreter
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bilinguals and even than L1 speakers. This study supports the idea that interpreting skills
generalize to simple comprehension tasks because they rtioslifyay in which one

analyzes a teXPadilla, Bajo, & Padilla, 1999 aken together, interpretinggetice

enhances processing of syntactic structures according to context and increases error
detection in the L2.

Prediction within the frame of simultaneous interpreting is the production of a
speech segment by the interpreter before the speaker hras &t specific segment
and it is one of the strategies taught in simultaneous interpreting cflLits2®15; for a
review Kurz & Farber, 2003Performing simultaneous interpreting requires concurrent
comprehension and production in two differenglaages. This complicated process can
lead to cognitive overload and the longer the constituent that needs to be interpreted, the
more demanding it becomes. One technique to ease the interpretation of more complex
sections is predicting what the next segteifi be, which allows the interpreter to
release processing capadi§urz & Farber, 2003; Seeber & Kerzel, 2011)

Previous literature on prediction in interpreters has mainly focused on prediction
between words and between language pairs with asymmetrical syntax (e.g., English and
German), where the distinct syntactic structures (SVO/SQV) pose a difficulty for the
interpreter. When exploring these language pairs, corpus studies show that antigpation
a common phenomenon occurring every 85 sec{fod§&ermanFrench, Van Besien,

1999) used in 60% of the cases where there is syntactic asymmetry, &andr pr et er s 0
predictions are successful in the vast majority of céieessermanGreek, Liontou,

2012) Furthermore, anticipation correlates with interpreting quaityz & Farber
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(2003)investigated the relationship between anticipation and interpreting quality and
they concluded that prediction correlates negativeti etirors (the more an interpreter
anticipates, the fewer errors theake), but correlates positively with completeness (the
more anticipation, the more complete the interpretatibrg.important to notice that
these studies only measure predictiothim production of the interpretation when there is
an asymmetry in syntactic structure between source and target languages, and not during
perception (as it is the focus of the preshssertatioh

Prior research on interpreting prediction demonstridiiegxistence and
pervasiveness of this mechanism. Interpreting models claim that anticipation is possible
due to contextual knowledge, both in terms of the speech being interpreted and general
knowledge of the topic, as well as syntactic knowle@ddeserMercer, 1978)However,
a number of questions remain unanswered, namely: what additional cues trigger
prediction, which constituents can be anticipated (beside verbs), and how does
interpreting boost the ability @nticipate. In order to answer these questitrespresent
dissertatiorinvestigats whether different groups of speakers (monolinguals; non
interpreter bilinguals and interpreters) can anticipate verbal morphology and noun
endings based on lexical stsda Spanish, and whether WM affects prediction. In the
next section, we will review previous literature on the link between WM, prediction and

interpreting.



31

1.4Working memory

1.4.1Working memory and linguistic prediction

We start by describing WM and miinue summarizing studies on its role during
prediction in monolingual processing. According to Baddép7, 2003) WM is the
executive function component dedicated to storing and processing information at the
same time, it is limited, and it ahges from person to person. Some models propose that
WM is domainspecific and WM capacity constrains L2 learning. Within this category,
single resource models theorize that processing and storage draw from the same resource
pool and there is a traeff between thenfJust & Carpenter, 1992Multiple-resource
models defend that storage and processing function indepen@@atgeley 2003,

2007). By contrast, domakgeneral models do not differentiate between storage and
processing, arguing that WM is the active part of {grgh memory as opposed to a

series of cognitive process@owan, 1998)Focusing on the relationship of WM and
language, WM is one of the factors modulating L2 processing. Both-sectiznal and
longitudinal studies show that WM influences L2 grammar and reading abilities, and L2
processing of syntax and morphosyntax. Moreover, task demands and L2 proficiency
interact with WM during L2 processir(gee Sagarra, 2000; for a review)

Because of the relevance of WM during language processing, some research has
focused on how WM also modulates L1 predictive proceskingttig & Janse (2016)
investigated how WM and procésg speed influence language prediction. Dutch native
speakers performed a battery of WM tests:-nand-repetition task, backward digit

span, spatial working memory, and processing speed with two different tasks: digit
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symbol substitution (timed paper apencil test), and the letter comparison test. They
also performedaneyster ac ki ng study wher e ftKikeaar | i st ene
decom afgebeelde piarom6 ( 6 Look at the displayed piano
and predicted the noun basedtoh e det er mi ner 6s gender. Resu
(verbal and spatial) and processing speed
noun. This supports the idea that WM is the link betweendenyg visual and linguistic
representations and thepecific locations.

In contrast, other studies have not found a connection between WM and ability to
predict upcoming linguistic informatio@tten and Van Berkum (2008)jvestigated
whether predictiombility depends on WM. Dutch natives performed a readpan task
and a reading ERP experiment in which they could anticipate a noun based on the gender
of the article. Results show that low and high WM groups were able to predict the noun,
suggesting tht prediction is not restricted to those with high WM. However, the low WM
group showed an additional later signal, indicating differences in dealing with
information inconsistent with their predictions is different from the high WM group. A
noticeable difierence between the sentences in this experiment and those of Huettig and
Janse (2016), besides the technique-(eeking vs. EEG), resides in the amount of
information and time elapsed between the determiner and the noun. Otten and Van
Berkum (2009) usiesentences likée paktenetverfinjde maar toch opvallendmllier
dat haar stylist had uitgezoc{he picked up theutdelicate yet striking collasutthat
had been selected by her stylist), including more adjectives and, thus, allowing more time

for participants to generate expectations. It could be possible that allowing less time
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between the cue and the information anticipated would translate into differences between
low and high WM speakers.

Research on the role of WM during L2 prediction is alsant and inconclusive.
Ito (2016)investigated whether L1 and L2 prediction was affected by an increased
cognitive load. L1 and L2 speakers of English performed asiragking task in which
they listened to sentences while sgdiour objects on the screen and could predict an
upcoming object based on the semantic features of the verb. Participants were randomly
assigned to load or Aload condition. In the load condition, participants were shown five
words before hearing the plietive sentence and they were asked to list the initial words
in any order. Results indicate that predictive looks towards the target were significantly
reduced when listening under a higher cognitive load (asking participants to remember
words while lisening). The author suggested that when cognitive resources available are
decreased, prediction of upcoming information is not possible, indicating that prediction
and WM share cognitive resources. Nevertheless, this study does not include any tests
measumg WM.

Other studies looking into the role of WM during L2 prediction have failed to find
a correlation between WM and predicti@agarra & Casillas (2018)vestigated
whether WM influenced Spanish monolinguals and L2 learaeSpanish ability to
exploit stress to predict verb suffixes. Participants performed both a-weddl eye
tracking task (online processing) and a gating task (offline processing), together with a
WM task. They did not find any correlation betweeadiction in the eydracking task

and WM and the gating task only yielded a marginal effect of WM, such that greater WM
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capacity was associated with higher accuracy scores. SimPanlgiomo & Kaan (2019)
used a visual world paradigm to investigate the use of contrastive intonational cues to
restict a set of upcoming referents in L1 and L2 speakers of English, and whether
proficiency and WM affected anticipatory skills. Their results indicated that neither WM
nor proficiency were correlated with prediction measures among L2 learners.

The few studies that have investigated WM during L2 prediction have yielded
mixed results, with one study showing indirect evidence of WM mediating L2 prediction
(Ito, 2016) and other studies not finding WM effects on prediction based on prosodic
cues (Pedomo & Kaan, 2019; Sagarra & Casillas, 2018). The present dissertation
continues exploring whether WM is a mediating factor in L1 and L2 prediction.
Specifically, Study 3 investigates the role of WM during the use of prosodic cues to
anticipate morphologa information in monolinguals and different groups of L2 leaners,
namely interpreters and namterpreters. These findings inform cognitive models by
revealing whether language prediction relies on domain general cognitive skills.

1.4.2Working memory in interpreters

To our knowledge, there is no research on the role of WM and prediction in
interpreters. However, many studies have focused on the impact of interpreting
experiencen WM capacity. Some scholars cl aim
suwperior cognitive skills during neimterpreting task¢Garcia, 2014)In particular, WM
is thought to be one of the key catyre processsallowing interpreting and a plethora of
studies has explored the effects of interpreting experience and training on WM capacity.

Results so far have been mixed, probably due to the differences across studies in

an
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I nterpr et er s b2 p®icipneyrandeMMdaskdor r\gewss, see Dong &
Cai, 2015; Signorelli, Haarmann, & Obler, 2013pme articles have found that the
extended practice of interpreting enhances the phonoldgmalfunction when
compared to noimterpretersPadilla, Bajo, Cafas, & Padilla (19%)owed that
professional interpreters had higher WM (phrase span) thamtenpreters and student
interpreters, signaling that extended interpreting practice can enhance WM. When
looking at different WM measure€hristoffels, de Groot, & Kroll (2006pund that
interpretersvere significantly better than interpreter students in both the reading span,
word span and speaking span. As far as the effects of age, Signorelli, Haarmann & Obler
(2011) found that interpreters were significantly better tharim@npreters in a reaak
span test regardless of age (both younger and older groups). A longitudinal study
examined whether these advantages were inherit characteristics of interpreting students,
or whether they develop with interpreting trainii@abcock, Capizzi, Arbula, & Vallesi,
2017) The authors concluded that interpreting, but notinterpreting, students
improved their verbadhortterm memory, indicating that simultaneous interpreting
training enhances cognitive measures.

Other studies have found parity between interpreters anthtenpreter groups in
WM tasks, or benefits limited to certain components of VBthvrakaki, Megari,
Kosmidis, Apostolidou, & Takou (2012xplored how professional interpreting
experience impacts verbal WM and semantic and phonological processing. They
concluded that, even thougiterpreting seems to enhance the phonological loop

function, thé central executive functioning is equal to a control group of foreign
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| anguage teachers. I n anot h &dpkea&mMNespoaulbus f oc u
(2006)gave a series of tasks to interpreters, nowvitaxpreters, nointerpreter bilinguals
and monolinguals: free recall with and without articulatory suppresamategory and
rhyme probe task, listening span, digit span, word span, and Stroop test in both the L1
and L2. The authors found that interems performed better under the articulatory
suppression condition, indicating greater resistance to phonological interference.
However, for most of the tasks, there were either no significant differences between
groups, or the novice interpreters showrdaedvantage. The broad and diverse age ranges
of each group is a clear limitation of this study (interpreter6 R9ears old, novice
interpreters 238, bilingual controls 263, and monolinguals 186). These age
differences could account for the beperformance of the students. Remarkably, despite
the older age of the interpreters and bilingual controls, they did not show impoverished
performance in most of the tasks. Finalliy, Schallert, & Carroll (20043lso found that
interpreterélisteningspan was similar to advanced and beginning interpreting students.
The age bthe participants in this study was not reported, and the mix of late and early
bilinguals introduced another confounded variable.

Collectively, crosssectional and longitudinal studies show that interpreting
experience increases WM capacity, and diverjedings are likely due to inadequate
control of interpretersd professional expe
(Dong & Cai, 2015). The present study will make a contribution to this body of research

by investigating whether differencesi i nt er pret ersé WM al so i nf
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interacts with prediction of verb suffixes based on prosodic cues. We continue by
explaining how lexical stress and syllabic structure behave in both English and Spanish.
1.5Linguistic phenomena

As mentioned earlreresearch has shown that different prosodic cues can guide
anticipation and the syntactic or morphosyntactic analysis of a sentence. This dissertation
explores the role of lexical stress and syllabic structure in the preactivation of upcoming
linguisticinformation. Specifically, Studies3 focus on how paroxytoné&Ava, 6(s) he
washeso6) dawv@opsyhenwashedo) lawwand€¥C as wel
(frma, O0(s)he signsé) initial syllabic struct
nounword-endings in Spanish. The following sections discuss previous studies related to
lexical stress and syllabic structure.

1.5.1Lexical stress

Lexical stress refers to the relative prominence of a syllable in relation to the rest
of thesyllables in a wad. The acoustic correlates associated with stress are tone (FO, Hz),
duration (ms), and intensity (dBjee Gordon & Roettger, 2017; for a revie®dth
English and Spanish use this prosodic cue in a phonologically contrastive way: changes
in stress canesult in different meanings (e@Apa/paPA o6 pot at o/ dado;
0 CONt ent / (Hoahle, ZDN3JHdWever, according to some, English is a stress
timed language (interval between two stressed syllables is the same), whereas Spanish is
a syllabletimed language (duration of every syllable is the same). This means that while
vowels in Spanish are &ifted by stress, English vowels undergo a greater reduction

(usuallytol b] ) when they are unstressed. Therefo
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vowel reduction cues in order to identify stréSsoper, Cutler, & Wales, 2002; Cutler,
1986)and Spanish speakers rely on FO, intensity and duration.

The aforementioned differences might be key in explaining why English natives
have difficulties botlperceiving(Face, 20060rtegallebaria, Gu, & Fan, 2013nd
producing(Lord, 2007)lexical stress in Spanish. Besides differences in cue weighting
between Spanish and English, other perceptive processing differences have been found
and research shows that English apdr8sh natives use lexical stress differently for
lexical accessSotofaraco, SebastiaGallés, & Cutler (2001ooked at the role of
suprasegmental and segmental information in the activation of spoken words. Participants
listened to sentences ending with a word fragment that could match two Spanish words,
only differentiated by its lexical stress (eminCl-, f or tohe ntcarpg @®td O
O0begi nPRINGY),O ;f corr tpheé nicadpedt nded). After hear
the target word appeared and participants had to decide whether it was a word or not
Results indicate that matching conditions (EBINcif or t hgpr 2 @c iged 6 0
facilitated lexical access to the word, whereas mismatching conditionpria@l- for
t he tpar2gimhilpiteddheir access by slowing down their reaction time. They
conclude that in Spanish, both suprasegmental and segmental information contribute
equally to the activation of word forms.

Similarly, Cooper et al. (2002¥ere interested in whether English native speakers
underwent the same effects. They followed the same experimental design with English
words (e.g. ADmi, f or t he tralradve, forthedargdt warda d mi

6administrationé). The authors also found
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when comparing them to control conditoofowever, the mismatched condition did not

inhibit lexical access and participants did sbbw a slower reaction time. They conclude
that even though English nats/ean use suprasegmental information for lexical access

(as shown by smaller reaction times in the matched condition), segmental information
playsa stronger role in lexical activati.

Thus far, we have explored the differences and similarities of lexical stress in
English and Spanish. Both languages use stress in a phonologically contrastive manner,
although the acoustic cues used to determine stress patterns and the importaese of s
for lexical access varies between the two languages. The three studies contained in the
present dissertation explored the role of lexical stress in the anticipation of morphological
and semantic information in Spanish. Results will shed light onheh&nglish
proficient late L2 learners of Spanish can readjust the way in wigghprocestexical
stress in a rapid manner that allows prediction at the word level.

1.5.2Syllabic structure

The present dissertation includes syllabic structure as ablarelevant for
prediction and, in particular, the presence or absence of a coda in the first syllable.
English and Spanish allow syllables to remain codaless, with an open sequence of onset +
vocoid (Hyman, 1975; Jakobson, 1968his tendency seems to spread across all
languages, such that even though some languages allow codas, codas are never required.
Thus, English and Spanish have a general preference for CV syllables, making CVC
syllables more salient. Perception studiesehavmpared phonologidglsimilar words

with matching onsets or codas. Words with matching codas trigger stronger activation,
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confirming the notion that codas are more salient in En¢fisihn & Bailey, 2005)
Similarly, when investigating activation of competitors sharing an onset, a coda or
phonologically unrelatetéxical competitors onset competitors reached the highest
overalacti vation but faded quickly. However,
lasting and exceeded that of onset compet{@lispenna, Magnuson, & Tanenhaus,
1998) Similarly, syllable priming studies find longer priming effects with Gpi@nes
than with C\fprimes(see Cholin, Levelt, & Schiller, 2006, for a review)steners use
the information contained in the first syllable of a word to reduce the number of
competitors. For this reaspadding information in thiorm of a coda reduces possible
competitors for lexical activatiofCholin et al., 2006)

In line with the aforementioned priming studies, CVC syllables facilitate L1 and
L2 predictive processing. §arra & Casillas (2018) found that L2 leaners of Spanish
were able to anticipate verb suffixes when the initial syllable of the verb contained a coda
(CVC). Hence, additional acoustic information accelerated processing. Similarly, Roll et
al. (2017) foundhat brain activity denoting predictive processing {pcévation
negativity effect, PrAN) increases as the number of possible completions of word onsets
decreases and lexical frequency of the completions increases. The evidence reviewed
here suggests th&VC syllables are more saliesuidtrigger more longasting
activation, facilitating lexical activation and prediction. In this project, we investigate
syllabic structure in the prediction of both morphological andmonphological word

endings.
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1.6 The current dissertation

A much-debated question among scholars is whether L2 learners can acquire
anticipatory processes in their L2. Most studies examine how learners use morphological
and contextual cues to predict upcoming words. Studies investigagiagsbciation
between prosodic cues and anticipattba wor d6s endi ng have arr.i
conclusions. Some studies suggest that L2 learners cannot make linguistic predictions.
Rehrig (2017) found that advanced L2 learners cannot anticipate mogghwzsed on
English vowel duration presumably because this specific cue is absent in their L1
(Mandarin), although other factors like insufficient L2 proficiency and development
coul d al so expl ai n Al ¢esand lingrcasbeiké Betthglseh o pr e
et al. (2018¥ound that beginner learners of Swedish did notgmtévate morphological
suffixes based on the verlest tones, but the reason precluding prediction remained
unclear. Contrary to these findings, other studies defend that L2 prediction is possible.
Schremm, Sdderstrém, Horne, & Roll (2058pwed that intermediate L2 learners were
able to use Swedish tones to anticipate morphology even when their L1s did not use
tones. SimilarlySagarra & Casillas (2018) found that advanced learners of Spanish, but
not beginning, used lexical stress and syllabic structure to anticipate verbal morphology,
except when lexical competitors were increased (CV condition). Collectively, these
studies shw that proficiency and L1 transfer are important factors determining ability to
predict in the L2. However, it is still unclear how anticipatory experience impact

prediction ability.
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This dissertation furthers this line of research by investigatmgadle of
additional anticipatory experience via interpreting on L2 prediction. | explore how
i ntensive practice of interpreting, somet.
impacts L2 anticipation. Considering all previous evidence, it is cleaattiatpation is
an important strategy used during simultaneous interpreting. Most research has focused
on semantic prediction in structures with asymmetrical syntax in each language, although
there is also evidence that anticipation is not restrictedrtaicéanguage pair&Zanetti,
1999) To date, little is known about what triggers anticipation during simultaneous
interpreting and whether this practice results in enhanced prediction during non
interpreting tasks. Thus, | focus on the use of lexical stredsyllabic structure for
prediction of morphological and nenorphological word endings. These findings will
shed light on the mechanisms that train anticipatory abilities during L2 processing.
Prosodic cues can guide morphological and syntactic piagdassboth native
speakergNakamura et al., 2012; Rehrig, 2017; Roll, Séderstrom, & Horne, 2013;
RoncagliaDenissen, Schmigfassow, Heine, & Kotz, 201%nd L2 learneréSchremm
et al., 2017, 2016put segGosselke Berthelsen et al., 2018; Rehrig, 20h7he case
of semantics, research shows that context cues aid in t#aeforation of upcoming
words in nativegDelLong et al., 2005; Martin et al., 2013; Van Berkum et al., 2668)
non-natives(Foucart et al., 2014; Foucart, Rdiada, & Costa, 2016However, it
remains unknown whether prosodic information can also guide the anticipation of

semantic information. This project addresses this gap in the literature by comparing the
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use of the same prosodic cue (i.e., lexical stress) for the predictiathomorphology
and semantics (nemorphological woreendings).

This project includes three studies: Study 1 investigates whether anticipatory
experience gained through interpreting facilitates L2 predic8tudy 2 investigates the
role of lexical stres and syllabic structure in the anticipation of semantic information
(non-morphological word ending) and the role of additional anticipatory experience
Study 3 investigates the role of WM during prediction of morphological endings. Next,
we detail reseatcquestions and hypothess

R.Q. 1 Do Spanish monolinguals, rimterpreter bilinguals and interpreters use
lexical stress and syllabic structure to anticipate morphology? Does anticipatory
experience facilitate this type of prediction?

Lexical stress is auprasegmental cue present both in English and Spanish, even
though it is processed differently in each langu@moper, Cutler, & Wales, 2002; Seto
faraco, SebastiaGallés, & Cutler, 2001)Based on previous research showing that
monolinguals use prosody to anticipate morphol@dgkamura et al., 2012; Rehrig,
2017; Sagarra & Casillas, 2018; Soderstrom et al., 20b%pothesize that monolinguals
in Study 1 will use lexical stress to predict verbal morpholégyther because advanced
L2 learnes also use mrsody to predict morphological endings (Schremm et al., 2016), |
expectthatboth learner groups (interpreters and+merpreters) will be able to make
predictions of verbal suffixes, although not to the same extent as monolinguals. This is
because L2 mdiction is constrained by other limitations such as slower lexical access

(Kaan, 2014)Moreover, | anticipate finding differences between theinterpreter and
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the interpreter groups, with the latter showing stronger anticipatory patterns. These
findings would show that extensive practice making predictions under highly demanding
circumstances and having to constantly monitor switching between both languages helps
to overcome the constramthat usually apply to L2 speakers (e.g. slower lexcegss).
Finally, based on studies showing that cues associated with less words trigger stronger
prediction (Roll et al., 2017; Sagarra & Casillas, 2018), | expect that the CVC condition
will trigger stronger prediction for all groups.

R.Q. 2 Do Spanish@molinguals, norinterpreter bilinguals and interpreters use
lexical stress and syllabic structure to anticipate fmarphological word endings? Does
anticipatory experience facilitate this type of prediction?

Research shows that different prosodic cues, (ivord tones, vowel duration and
lexical stress) trigger prediction of morphological endifigszancArguelles, Sagarra, &
Casillas (Study 1), 201Rehrig, 2017; Roll, 2015; Sagarra & Casillas, 2018). However,
it is unclear whether prediction based onsoay also applies to prediction of ron
morphological word endings or it is exclusive to morphological endings. | expect that
monolinguals will show prediction of word endings based on lexical stress and syllabic
structure, although at a lower rate thapiavious studies (Sagarra & Casillas, 2018),
due to semantic unrelatedness of word pairs displayed to the participanisafeag.,
papa potatedadd ) . Semanti cal |y unabeadarnewbrkefor d s
semantic neighbors than semantically tedavord pairs. Also, words that are related
only at the phonological level (as opposed to both phonological and semantic levels)

might be harder to process and yield weaker prediction. In particular, monolinguals will
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not make predictions under the CV @gytone conditions because this condition is
connected to a larger pool of lexical competitors, which has been shown to diminish
prediction (LozaneArguelles et al, 2019; Roll et al., 2015; Sagarra & Casillas, 2018). In
the case of interpreters and Aoterpreters, | expect that they will have more difficulties
making predictions partly because of the activation of an even broader set of words in
their two languages. Thus, they will only be able to make predictions in theod@ytGne
condition, linkedtoé wer possi bl e competitors. Nonet he
experience making predictions will accelerate their prediction rate. Findings from this
study will elucidate whether prediction is possible thanks to semantic and phonological
connections or whher just phonological connections suffice for L1 and L2 prediction.
R.Q. 3. Is working memory a mediating factor in the anticipation of semantic and
morphological information based on prosodic cues in L1 and L2 prediction? Does
anticipatory experience @ance the use of WM for L2 prediction?
Prior studies have noted the importance of WM as a mediating factor in
anticipatory processes in native procesghigettig & Janse, 2016). However, less is
clear about the role of WM during L2 prediction, with some studies suggesting that WM
support L2 prediction (Ito, 201&nd others finding no relationship betweeMW
capacity and prediction abiliti€®erdomo & Kaan, 2019; Sagarra & Casillas, 2018)
Thus, | predict that mmwlinguals prediction of morphology will be correlated with WM
capacity, and that WM wilblay a stronger role in conditions associated with more
competitors (CV and paroxytones). This is because considering more options in memory

is more cognitively demaling (Cowan, 1998)Based on studies showing no WM effect
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in L2 prediction(Perdomo & Kaan, 2019; Sagarra & Casillas, 2018xpect that WM
will not influence the abilitya make predictions in neimterpreters. Finally, | predict
that interpreters will behave similgrto monolinguals and WM will influence their
predictive patterns. Perception becomes easier with experience and, hence, their
interpreting experience will @iv them to finetune the use of prosodic cugsancis &
Nusbaum, 2009)

1.7 Methods

1.7.1Participants

Each experiment included Spanish monolinguals;intarpreter bilinguals and
interpreter bilinguals. Both neinterpreters and interpreters were adult learners of
Spanish and started acquisition of their L2 after puberty. The Spanish monolinguals were
bom and raised in a monolingual region of Spain. Despite formal English instruction
during school, their English L2 proficiency was low. None of them lived abroad for more
than a month and all their education had been in Spanish.

The learner groups, integters and noimterpreters, were composed of English
advanced late learners of Spanish. Both learner groups started studying Spanish after
puberty in formal settings and scored above 39 points (out aib&)modified version
of the DELE Spanish proficiey exam. Most of them had spent time in a Spanish
speaking country. Their education was entirely in English up until college, where they
started taking content classes in Spanish. Learner groups livedeimgashspeaking

country and reported using thé® on a weekly basis. The namterpreters did not speak
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other languages at a proficient level and did not have any formal training or professional
experience translating or interpreting.

All interpreters had formal training in interpreting (mas8t@rograms, court and
medical professional certificates), as well as at least two years of professional experience.
The majority of the interpreters work in both simultaneous and consecutive interpreting
modes (some worked exclusively in consecutive), andtim laonguage directions
(English into Spanish and vice versa, some worked exclusively from Spaaish in
English). Due to the difficulty of finding professional interpreters meeting all criteria to
participate in the experiment, | included interpretersdlsd spoke other languages
(French, German, and Dutch).

1.7.2Materials and procedure

All tasks were collected in one session of about one hour. First, participants
completed the proficiency test (20 min) on a computer, using the software Qualtrics.
Next, they answered the questions of the background questionnaire orally (5 min), while
the researcher took notes. Third, they continued with theragking task (20 minutes),
programmed with Experiment Builder (SResearch). Finally, they completed the
phondogical shoriterm memory task (10 min) and the WM task (10 min); both of them
programmed using-Prime 2.0 (Psychology Software Tools).

1.7.2.1Language proficiency test

Participants completed an adapted version oDipéoma de Espafiol como
Lengua Extrgera (DELE) with a total of 56 multiplehoice question§Sagarra &

Herschensohn, 2010y he first 36 questions tested grammatical knowledge arldshe
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20 questiondocused on reading comprehension. They received one point per correct
answer and incorrect answeaeceived 0 points. In order to qualify for this study, subjects
scored a minimum of 39 points. Appendix Il includes the L2 proficiency test.
1.7.2.2Language background questionnaire
Participants orally provided information about their age, age ofefisbsure to
Spanish, other languages spoken, time living in a Spanish speaking country, languages of
education, languages at which they were exposed from 0 to 3 years old, 3 to 12 and 13
until now, and estimated percentage of use of Spanish and EnglisieglerBesides
these questions, the interpreters completed another set of questions about the interpreting
modes used during work (consecutive interpreting, simultaneous interpreting or sight
translation), whether they were freelance or staffed intergrdtezir language
combinations, degrees or certifications in interpreting, topics they usually work with
(legal, medical, international affairs, etc.), and years of interpreting experience. Appendix
I includes the questiormn the background questionnaihat all participants completed.
1.7.2.3Eyetracking task
The three experiments of this dissertation utilize visual world paradigm eye
tracking methodology. The eyeacking technique is based on the premise that humans
move their eyes in order to bringentionto a specific area and, in particular, to focus
asmall portion of te visual field where the pupil is looking at. This small portion of the
visual field is related to where humans bring their attention. Hence, studying eye
movementscanpromdd us wi th insight into where and

drawn(Duchowski, 2017)A very common experimental design in dya&cking is the
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visual world paradigm, initiated by Coop@©74) In his experiment, Cooper noticed

that when presented simultaneously with a short narration and a visual image containing
some of the objects mentioned in the narration, participants consistently looked at the
objects mentioned in the narrationobjects that were semantically related, even just by
hearing the first phonemes designating a specific object. It was not until the nineties that
this paradigm became popular, with another experiment showing that when listening to a
complex set of instrctions, people make eygovements closely following the words in

the instructiongTanenhaus, Spiveknowlton, Eberhard, & Sedivy, 1995)he authors
demonstrated that humans tend to seek the relationship between the linguistic input they
hear and their visual environment (referential nonlinguistic information). They concluded
that this type of experiment allows the investigation of the conditions under which rapid
mental processes trigger spoken language comprehension.

Previous research hatso shown that people tend to launch saccades towards
pictures containing shared initial or final phonemes (rhymes) with a target word, as
opposed to objects without phonological relaii@dtopenna et al., 1998)This is
particularly useful when researching prediction of words that share initial phonological
information but can be distinguished thanks to prosodic irdgtiom.

The visual world paradigm has been used to investigate, amongbtremena
predictive processing, as walsthe influence of prosody on the resolution of syntactic
ambiguities(see HuettigRommers, & Meyer, 2011, for a review)ne of the advantages
of this technique is that tasks do not require metalinguistic interpretation, and it has been

shown that even in the tasks where subjects are not required to perform a specific
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response (anssy a question, press a button, etc.)-ey@ements are still closely related
to the audio they hedAltmann & Kamide, 2007)Time accuracy is another advantage of
this paradigm. Eye movements are almost tiooked tothe audio, with an average
reaction time of 200 ms between hearing the stimulus and launching a s&aladeda,
Kleinschmidt, & Tanenhaus, 2014ljhis allows us to research anticipatory processes
happening within a word and very rapidly.

However, the visual world paradighas its limitations as well. Presenting visual
content (images or wordg) participantdbeforetheylisten to the audio file already
activates the content related to the images m enterstal lexicor(lto, 2016) The
preview tme of the visual referents can determine whether participants will be able to
anticipate or nofHuettig & Guerra, 2019)The authors measured whether Dutch natives
could anticipate a target object based on the gendered marked article. In the first
experimentparticipants had four seconds of preview time before listening to a sentence
that was presented either at a slow or a fast rate. Results indicated that participants were
able to anticipate in both conditions. In the second experiment, they repeatede¢he sam
procedure, but with a preview time of only one second. Subjects were able to anticipate
only in the slow condition, indicating that prediction is dependent on the situation and
when more time is allowed for activation, anticipation is more likely.

Besices using images, visual world paradigm experiments can also present written
words. The main advantage of using written words is the possibility of including abstract
objects or referents as target wofHslettig et al., 2011)Moreover, some studies

indicate that written words present higher sensititotphonological manipulations than
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drawings or picturefHuetig & McQueen, 2007)Nevertheless, they are less sensitive to
semantic processingluetig & McQueen, 2008)Importantly, words activate a specific
lexical item, whereas showing an image could trigger activation of different lexical items
(e.g., a picture of éshoécould trigger the word shoe or other synonyms dkefer,

sneaker, fits, heel§ etc.).

In my dissertation, the visuatorld paradigm methodology was used to determine
whether native and nemative speakers can use prosodic cues to predict morphological
and noamorphological word endings. Data were collected with the Eye1000 Plus
desktop mount from SR Research (sampling rate: 1k Hz; spatial resolution: .32
horizontal, 25vertical; averaged calibration error: . 25%). The task was presented to
participants in a BenQ XL2420TE monitor at a resolution of 1920 x pD&ds. All
sentences were recorded in a seattdnuated booth with a Shure SM58 microphone and
a Marantz Solid State Recorder PMD670 (sampling rate of 44.1 kHz apid 16
guantization). Two female native Spanish speakers from Spain (one read sentences of
Studies 1 and 3, a different female read sentences of Study 2) read each sentence three
times (pseudedandomized order) in a natural manner and the clearest repetition was
selected. Sound files were manipulated using RBxarsma & Weenik, 2017Pne
sound file per sentence was created, removing all extraneous speech and standardizing
volume to an average ef8dB (half of the volume range). Each file was padded with a
100ms leading a trailing sihce.

In the eyetracking task, first a fixation cross appeared on the screen for 250 ms.

Second, the two visual stimuli, target and distractor {erga / fiirmé, o6 he/ she s
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signedd6), were shown on the scrteaesantehcer 100

(e.g.El director firma lafacturad The director signs the bi
words. Their task was to choose the word appeanirige sentence as soon as possible
by pressing a right or leftuton (See appendix 1).

There wee two versions of the test that started with a practice phase (these
sentences had same characteristics as the experimental items), followed by the testing
phase. Items were distributed in blocks with a Latin square design, each block containing
only one entence of a specific condition, and the blocks and the sentences within each
block were randomized. Sentences were pseaddomized to avoid that two
experimental sentences of the same condhi&@ingpresented consecutively. The task
used words insteaaf drawings or pictures because a pilot study with Spanish
monolinguals showed that participants were not able to decipher the image fast enough.
Previous studies show that printed words provide faster access to phonological
knowledge than pictures, becatibe latter requires processing not only of semantic
information, but also of visual featur@duettig & McQueen, 2007)Appendix Il
provides a sample trial of one of the dya&cking tasks.

1.7.2.4Working memory task

This nonlinguistic letternumber test was adapted from the Wechsler Adult
Intelligence Scal¢éest (WAIS)(Wechsler, 1997)Participants listened # set of numbers
and letters (#C-3-A) in their L1and were asked to recall all the characterganizing
them first in numerical order and then in alphabetical order (37AC). There were 2

practice trials and 21 experimental trials from 2 to 9 leitenber combinations.

0
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Participants received one point per correct trial (correct digits in the correct order).
Appendix IV details all practice and experimental trials. The next section provides a
summary of the three studies included in this dissertation.
1.8 Study 1: Lexical stress and syllabic structure to predict verb suffixes

Study 1 explored whether extensive anticipatory practice via interpreting is
associated with the use of lexical stress (stressed or unstressed) and syllabic structure
(CV or CVCQC) in tre initial syllable of a verb to predict morphological information.
Anticipation is essential for a wide range of cognitive activities, from the construction of
emotions(Barrett, 2017}o the preparation of a sandwiffdayhoe et al., 2003)
Language processing is another area where anticipation is pervasive. (Mdargixt et
al., 2013) morphology(Dussias et al., 2013prosody(Steinhauer, Alter, & Friederici,
1999)and meaning contained in the véAitmann & Kamide, 1999%erve as cues to
predict upcoming linguistic information (e.g. lexical items, syntactic structures, or
morphological endings) in monolingual speakers. However, it is unclear whether L2
learners are able to rapidly integrate different sorts of cues tpliaguistic
information. Previous studies have shown that beginning and intermediate L2 learners
cannot use prediction in their I(Blopp, 2015; Marull, 2017; Mitsugi & MacWhinney,
2016; Sagarra & Casillas, 2018) the case of advanced L2 learners, some of them are
able to preditlinguistic information(Gr¢ter & Rohde, 2013; Hopp, 2016; Lewilliams
& Fernald, 2010; Marull, 2018nd others ot (Hopp, 2015; Martin et al., 2013)

To date, stude have not dealt with the role of language experience at advanced

levels in relation to anticipatory abilities. This is an important issue to understand
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variation in L2 prediction. Professional interpreters are a special L2 population because
interpretinginvolves processing under highly demanding cognitive circumstances that
require, among other processes, simultaneous listening and production of two different
languages. Previous studies revealed that extended interpreting practice results in the
enhancemet of general cognitive functior{slervaisAdelman, MoseiMercer, Murray,

& Golestani, 2017)Relevant to the present study, anticipation is ortbkeostrategies
employed during simultaneous interpreting in order to relieve the processin( txuer

& Kerzel, 2011) Investigating this particular population (i.e. professional interpreters)
would point to whether prediction in the L2 can be enhanced through language
experience.

Most prediction research has examined ls@wantic and morphosyntactic
relationships between words trigger anticipation in monolinguals and L2 learners, but
prediction also happens within words. Previous studies show that native speakers of
Swedish use tonal information to predict morphologictrimation(Roll, Horne, &
Lindgren, 2010; Roll, Séderstrom, Frid, Mannfolk, & Horne, 2041 advanced L2
learners as we(lSchremm et al., 2016ptudy 1 investigates whether a similar effect can
be found in Spanish with a different prosodic cue. Lexical stress (or the relative
prominence of one syllable in comparison with others in a wed}s both in English
and Spanish although each language has a different way of realizing this prosodic cue.
Whereas unstressed English vowels tend to be shorter with a centralization of format
frequencies towards D | Spani sh v owehamgedbyeleriaal stress. el at i v

Furthermore, Spanish natives use lexical stress to reduce the number of competitors for
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lexical accesgSotoFaraco, SebastigBallés, & Cutler, 2001 whereas English natives

donot (Cooper et al., 2002)n relation to the present studgxical stress allows

distinguishing between the present and past tenses in the third person singular in Spanish

before the morphological ending is produced. Thus, this prosodic cue could be used to
anticipate the verb ending and facilitate its proces$agarra & Casillas (2018) showed

that Spanish monolinguals use lexical stress predictively, advanced L2ers only predict

when more time and phonological information are available, and beginning L2ers cannot

predict at all. This opens the question of whett#zprediction can be comparable to
monolingual prediction.

To understand the factors facilitating L2 prediction, Study 1 examines how
simultaneous interpreting experience affects anticipatory abilities in the L2. Spanish
monolinguals, advanced L2 learsaf Spanish (L1 English) with and without
interpreting experience participated in an-&geking study. Participants saw two words
on the screen and listened to a sentence containing a verb in the present (paroxytone
condition, e.gFIRma or in the pasfoxytone condition, e.dirMO). Half of the target
verbs had a coda (CVC) in the first syllable and half did not (CV). Participants had to
select the verb form they had heamdhe sentence. Eyfexations towards the target word
before the suffix wouldhdicate they were able to use lexical stress to predict the
morphological suffix.

Results showed that monolinguals anticipated above chance in all conditions,
while interpreters and neinterpreters anticipated morphology in all conditions except

for CV-paroxytones (e.gLAva O ( s) he washes) . Mor eover

mc
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predctions before both learner groups. Interestingly, interpreters showed faster
anticipation rates than nanterpreters in all conditions except for €)aroxytones, and
faster than monolinguals in the @xytones (e.glavVO, 6 ( s) he washed) anc
paroxytoes (e.g.FIRmg &6 (s) he signsod) . For all groups
(oxytones, CVC) facilitated prediction.

Collectively, findings demonstrate that lexical stress syllabic structure modulate
native and nomative processing. Also, fewer possiblerdrzendings facilitate prediction
during spoken word recognition. These findings are consistent with research showing that
suprasegmental and segmental information guides prediction of morphological
information (Roll, 2015; Roll et al., 2017; Sagarra & @Qasj 2018). Also, native and
nonnative prediction follow the same patterns, although not to the same extent, with L2
learners predicting less than monolinguals. The reason for this difference between L1 and
L2 prediction coul dative&angliageumederingnvithttheiel,2 | ear ne
perception of lexical stress, although further research is needed to confirm this
hypothesis.

As expected, interpreting experience impacted L2 prediction, such that
interpreters were faster than niorterpreters makg predictiorsin all conditions but CV
paroxytones, and faster than monolinguals in conditratisCV oxytones and CVC
paroxytones. These findings indicate that extended practice with interpreting enhances
processing in the Las demonstrated in thaudly by faster anticipation of morphology in
the L2. Therefore, practice with interpreting not only benefits general cognitive functions

but also linguistic procesginSpecifically, it is possible to train anticipatory processing
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in the L2 via a cognitivgl complex task (i.e. interpreting) that involves anticipation. This
Is in line with research showing that interpreters are faster thamtespreters
coordinating simultaneous actiofGarcia, Mufioz, & Kogan, 2019bnd dual tasks
(Morales, Padilla, GomeAriza, & Bajo, 2015) Increased speed during prediction is
essential to facilitate recognition and interpreting information, releasingto@gni
resources to prepare for future information. This an example of hedowwp processes
can guide attention to improve procesgiBgbic, Von Cramon, & Schubotz, 2010)
Despite clear indications that lexical stress and syllabic structure drive morphological
processing, it is still uncleavhether these cues guide prediction of4noorphological
word endings. Study 2 tackles this question by exploring prediction of word endings in
monolinguals, nofinterpreter and interpreter L2 learners of Spanish.
1.9 Study 2: Lexical stress and syllabic sucture to predict L2 word endings

Study 1 showed that lexical stress is key for predicting verbal morphology in
Spanish among monolinguals and advanced L2 learners of Spanish, and that interpreting
experience enhanced predictive processing in the L2 eMenyit remains unclear
whether lexical stress is only relevant for the prediction of morphology, or whether it is a
key prosodic cue to predict other types of word endings. We investigate this question in
Study 2by focusing on the role of lexical stremsd syllabic structure in the prediction of
noun noAmorphological endings.

Research shows that speakers utilize constraining contexts to predict upcoming
linguistic information. This strategy facilitates processing by reducing the number of

possible catinuations in a sentence. Specifically, native speakers use semantic context
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from the agent (Kamide, Altmann & Haywood, 2003), verb (Altmann & Kamide, 1999;
Altmann & Kamide, 2007), sentence (Wicha et al., 2014) and discourse (Van Berkum, et
al., 2005) tgoredict nouns. Interestingly, predictions leave a trace in memory even when
they have not been mentioned in the discourse (Foucart et al., 2015). L2 learners follow
similar prediction patterns as monolinguals based on semantic context. In particular,
L2ers use contextual information in a sentence to predict nouns (Foucart et al., 2014) and
predictions also leave a memory trace (Foucart et al., 2016). Nonetheless, some research
shows that L2 learners are not always able to use sentence context predidtaréty et
al., 2013). As a whole, research on semantic prediction shows that different relationships
between words trigger prediction of specific lexical items or their semantic features.
Comparatively, little is known about whether prediction of meaalag happens within
a word and whether cues different from contextual meaning trigger semantic prediction.
Prior research has clearly established a link between prosody and morphology, but
it could be possible that prosody in the first syllable of a vi@edso keyin anticipatng
other word endings. This is relevant to understagthe relationship between phonology
in the first syllable and predictive lexical access. Also, comparing native ancatioe
speakers will clarify whether connections betwghonology and meaning are similar in
the L1 and L2. Findings from Study 1 indicated that additional experience making
predictions via interpreting accelerated L2 prediction of morphology, although
monolinguals were still superior at making predictiohgs possible that morphological
endings involve a higher cognitive load and this partially explains why both L2 learner

groups (interpreters and namterpreters) could not predict under certain conditions.
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Study 2 focused on the ability of Spanish mamglials and L2 learners of Spanish with
and without interpreting experience to use lexical stress and syllabic structure to predict
nonmorphological nourendings. These findings provide insights into whether prosody
also helpsn predicting noamorphologi@al wordendings and whether L2 difficulties in
prediction are due to morphological processing. Lexical stress is contrastive both in
English and Spanish, although research shows that Spanish natives rely more on lexical
stress for lexical access than EsglnativegCooper et al., 2002; Sctéaraco et al.,
2001) Also, syllabic structure in the first syllable plays an important role in reducing the
number of possible lexical competitdSholin et al., 2006)such that CVC are easier to
predict than CV, and L2 leaers can only predietith CVC initial syllablegSagarra &
Casilllas, 2018)

Spanish monolinguals and late advanced L2 learners of Spanish (L1 English) with
and without interpreting experience performed antegeking task in which they could
use lexical stress and syllabic structure to pregat-endings (e.gPApapaPA
6 b u-b & ECWARnecarNE 64#m®atcar do6) . Bwuordiparaglignitiske, vi s ual
participants listened to a sentence while seeing two words on the screen. They were
instructed to select the word contained in the sentenitbea button press. Prediction was
measured through eyaovements towards the target word before hearing the first
syllable offset of the target word.

Results show that unstressed and CVC initial syllables facilitated prediction in
monolinguals. Nosinterpreters displayed a lower prediction rate than monolinguals and

the benefits of adding a coda were more helpful forinterpretes than for
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monolinguals. By contrast, interpreters showed comparable prediction rates to those of
monolinguals for all contiobns. As with norinterpreters, the addition of the coda was
more beneficial for interpreters than for monolinguals. When comparing both learner
groups, analyses show that Aoterpreters start making predictions later than
interpreters and that the codanditions helped more prediction among +aterpreters.
Findings from this experiment make significant contributions to phonological,
prediction and second language processing models. First, these results show that for
monolingual processing, lexicarass triggers prediction regardless of whether the word
ending is morphological or nemorphological. In this sense, the syllable seems to
emerge as a fundamental dekical unit for prediction. Interpreting experience clearly
impacts predictionofworegn di ngs, such that-i nheeppeteeesdf
prediction was comparable to that of monolinguals. This could be explained because
while in the present experiment target and distractor words were related phonologically,
in Study 1 both words werrelated phonologically and semantically. Semantic
unrelatedness in the present experiment does not affect monolingual processing.
However, for L2 learners, the activation of more semantical neighitwtered
prediction This explanation would imply th&® prediction is more vulnerable to
semantic interference.
Moreover, results show that the interplay of phonological and semantic
connections is different during L1 and L2 predictive processing. Importantly,
i nterpreters6 dat letoreadiistthauseobstrdsht@makei t i s po

predictions in the L2 through additional practice making predictions. This could be due to
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increased white matter in brain areas in charge of speech processingparticular,
those involved in articulatory arlde x i ¢ a | representations. Over
abilities suggest that language processing demands modify predictive processing. Despite
showing that interpreting experience aids L2 predictions, the cognitive mechanisms
underlying prediction basexh prosodic cues remain unknown. Study 3 focuses on this
issue by exploring how WM mediates L1 and L2 prediction within a word.
1.10Study 3: The role of working memory in L1 and L2 prediction of
morphological endings

Studies 1 and 2 indicated that lexisttess and syllabic structure guide predictive
processing of morphological and notorphological information in monolinguals and L2
learners. Nevertheless, the cognitive individual differences modulating predictive
processing are still unknown. To sheght on this issue, Study 3 investigatée role of
WM for prediction of morphological information based on prosodic cues. WM refers to
the cognitive mechanism that allowestorageand procesag of information
concurrently(Baddeley, 1992)Importantly, WM is crucial for L2 morphosyntactic
processing, predictive processing and interpreting performance.

Prior studies on the effects of WM on prediction are scant and contradictory. L1
studies show that WM is one of the factdogiether with processing speed, mediating
morphosyntactic prediction (Huettig & Janse, 2016). Other studies have not found such
an association, although they revealed differences in the way native speakers resolved a
unconfirmed prediction, such that lewWM participants showed an additional effort

processing unexpected noy@ten & Van Berkum, 2009).2 studies on WM and
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prediction also yield mixed findings. On the one hand, there is evidence that an additional
cognitive load disrupts predictive m@ssing, suggesting that sufficient cognitive

resources and WM are necessary for prediction in the L2 (Ito, 2016). On the other hand,
other studies do not report WM effects on L2 prediction (Perdomono & Kaan, 2019;
Sagarra & Casillas, 2018). Taken togethee see that the relationship between WM and
prediction is still unclear.

Study 3 investigatthow WM mediates the prediction of morphological endings
based on lexical stress and syllabic structure cues during monolingual and L2 processing.
This questia is crucial to inforrmg prediction models by showing whether cognitive
resources supporting prediction are shared with dowgpameral resources, and also to
inform WM models by revealing whether higher demands on WM via interpreting can
modify allocationof attentional resources in L2 processing.

The participants and tasks of Study 3 were identical to those of Study 1, with the
addition of the lettenumber sequencing WM task. For this task, participants heard a
series of numbers and letters that they toadmember and organize with numbers first
in ascending order, followed by letters in alphabetical order. There were two practice
trials and 20 experimental trial€orrect trials received 1 point correct (digits and order)
and incorrect oneceived) points.

Results showed that higher WM monolinguals made predictions earlier in the
paroxytone condition (stressed init@lllable and in the CVC condition. Higher WM

interpreters predicted later in the paroxytone condition but did so at a fastearate th
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monolinguals. Lower WM noimterpreters predicted earlier in the oxytone condition
(unstressed initiadyllable).

Collectively, WM results from this study show that processing of inflectional
morphology is cognitively taxing both for natives and learners. Words with stressed
initial syllables have more lexical competitors in Spanish than words with unstressed
initial syllables. For monolinguals and interpreters, WM facilitates prediction in
conditions with more lexical competitors. However, for materpreters, WM has an
effect on prediction when fewer competitors are present, most likely because holding
more alternaves in memory is too cognitively taxing. A crucial finding is that additional
prediction experience through interpreting enhances efficiency of WM and L2
interpreters are able to handle more lexical possibilities in memory. Thus, predicting
morphology reks on availability of cognitive resources gmedictionexperience during
interpreting Crucially, interpreting experiengskey in optimizing the use of cognitive
resources for more efficient L2 processimgese findings provide support for
accessibity models of adult SLA, showing that adult L2 learners can acquire Féteve
proficiency in their L2.
1.11Limitations and future directions

Finally, a number of limitations need to be considered. This section will detail
issues related to why L1 an@ Iprediction is different, why morphological and non
morphological prediction are different for learners but not for monolingoiaig results
from GCA are interpretednd why interpreters behave differently. Specifically, for

interpreters, we will discsdifferences in age and modes of interpreting (consecutive vs.
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simultaneous interpreting), the possibility of se#dection, and reasons underlying why
interpreters predict better than nmterpreters.

First, the reason why L2 prediction is more cursbene than L1 prediction
remains unclear. We have hypothesized that L2 learners display greater difficulty because
morphosyntactic processing is more difficult for L2ers and because their phonological
processing is more vulnerable to semantic interferdaceever, there could be other
reasons behind differences in L1 and L2 prediction. One possibility is that age of
acquisition hinders prediction in the L2 groups. To test this hypothesis, we have collected
data with a group of heritage speakers of Spaaikérnatively, differences in the use of
lexical stress between English and Spanish could also be the reasbf gitoups
predicted to a lesser extentthaonolinguals. Our current design does not allow us to
tease apart these possibilities. To addreisditnitation, | am currently investigating the
role of lexical stress on morphological anticipation in verbs in Spanish monolinguals,
Mandarin L2 learners of Spanish (Mandarin is a sylkiinhed language) and English L2
learners of Spanish (English istaesstimed language). Comparing these groups will
elucidate the role of transfer during L2 prediction.

Second, results from this dissertation cannot explain why L2 learners show
differences processing morphological and-naorphological woreendings. Whe Study
1 measured prediction of morphological endings in verbs, Study 2 focused-on non
morphological endings in nosarthus making a direct comparison between studies
Impossible. Previous research on the prediction of number marking in nouns (Rall, 2015

and tense suffixes in verSoderstrém, Roll, & Horne, 201Bpsed on tonal information
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in Swedish shows that prediction patterns are shared in both nouns and verldsr&here
it seems unlikely that this could explain differences between Studies 1 and 2. To
disentangle these variables, | am exploring prediction of word endings based on lexical
stress between two semantically related nouns (@kdp-deDAL ¢ f-thimblkpde)r .

Third, finding a homogeneous group of professional interpreters is a challenging
task. Interpreter and nanterpreter L2 learners were raised in a monolingual
environment by monolingual parents, their education up to university was in their L1,
were alvanced adult learners of Spanish with an advanced level in their L2. Nevertheless,
we could not match both groups in terms of age and interpreters were older. This is
because one of the requirements to be included in the interpreter group was to have at
least two years of professional experience as an interpreter. Many interpreters arrive to
the profession as a second career and, therefore, are older. We coadactalgss in
Study 1 to test the possibility of age affecting performance and we dichdariy
significant effects (older interpreters were not predicting less than younger interpreters).
This interesting finding could imply that interpreting experience has protective effects
against cognitive decline with aging, although further researchdvibeunecessary to test
this hypothesis.

Fourth, interpreters worked in different modes of interpreting. Most of them
worked in simultaneous interpreting, but some of them worked mainly with consecutive
interpreting. Although both modes are cognitivelyl@mging, the underlying cognitive
mechanisms involved in each mode are different. While simultaneous interpreting

requires great coordination efforts to allow concurrent perception, processing, translation
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and production, consecutive interpreting cowdrehigher demands on memory. It is
possible that each task has a different impact on L2 predictive processing.

Fifth, selfselection among interpreters has been a-kiagding question in
interpreting studies. Are interpreters born or made? One cayueé #nat interpreters are
innately better at language and this is why they choose that career path. However,
longitudinal studies with interpreting students have shown that: (1) before training
interpreting students do not differ from bilingual studeiffitstber subject®n cognitive
measures such as working memory or short term memory, and (2) interpreting training
results in improvement of brain function in areas involved during interpré&algcock
et al., 2017; Dong, Liu, & Cai, 2018; Nour, Struys, & Stengers, 2024)s, we can
safely assume that interpreting experience is responsible for the enhancement of L2
predictive processing in the current project. We have &ttut ed i nter preter s
prediction skills during L2 processing to the additional practice interpreters have making
predictions during interpreting. However, we cannot rule out the possibility of other
factors influencing these results. For instamsgn though both learner groups had
comparable scores in the L2 proficiency test measuring grammatical knowledge,
interpreters might have increased L2 proficiency in other linguistic areas or L2 weekly
contact as compared to norterpreters.

Furthermoreinterpreting experience is linked to greater resistance to articulatory
suppressioifYudes, Macizo, & Bajo, 20125uperior cognitive flexibility or enhanced
lexico-semantic processin@aircia, 2014) Because the role of these cognitive

mechanisms during prediction is still not clear, we cannot reject the possibility of other
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factors explaining why interpreters predict closer to monolinguals thamterpreter
bilinguals.

Moreoverweat t r i buted interpretersdé del ayed |
conditions to one of their coping mechanisms during interpreting. Interpreters are trained
to wait for enough semantic and syntactic cues before starting to interpret into the target
languae. Nonetheless, our data do not allow us to confirm whether interpreters are
extrapolating their waiting tactic from interpreting to L2 processing irintarpreting
situations. Further research on this topic would contribute to understand how bilinguals
attention to specific cues in linguistic input can be shifted through training and
experience.

Finally, the implications of different GCA findings are unclear. In particular, our
results do not allow us to assess how time (how early) and speed (howoi fasgiction
explainthe effectiveness and accuracy of L1 and L2 predicAmswering this question
in future research would have important methodological implications for prediction
research.
1.12Conclusions

The present dissertatidocused orpredictive processing within a word in
Spanish from three different perspectives. Study 1 investigated whether interpreting
experience facilitated the use of prosodic cues to predict morphological information.
Answering this question elucidatesiether additional experience making predictions
during interpreting results in better prediction skills inaterpreting situations. Study

2 explored whether prediction based on lexical stress cues in Spanish applies to non
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morphological woreendingsas well. This a crucial issue to undersiagdhe relevance
of the prosodic features in the first syllable to access meaning. Finally, Study 3 delves
into the role of WM during L1 and L2 prediction of verb suffixes based on lexical stress.
This is relevanto identifying whether the cognitive mechanisms that allow prediction are
shared with domain general resources.

Results from Study 1 indicate that prosodic information guides spoken word
recognition both in native and narative speakers. This finding consistent with
research revealing the relevance of prosody for predicting morphological endings within
a word(Roll, 2015; Schremm et al., 201&dditionally, less frequent suprasegmental
and segmental cues, that is oxytonic stress and CVC syllables, yielded stronger prediction
for all groups. When compiag natives with learners, we see that although the
predictions were qualitatively similar (i.e., less frequent cues were linked to stronger
prediction), they were quantitatively different, with L2 learners predicting to a lesser
extent and not being able make predictiopunder the CWparoxytone condition.
Finally, another significant finding from Study 1 is that interpreting experience drives
adaptations of L2 predictive processing. Thus, interpreters started making predictions
later than monolingualsd nonrinterpreter L2 learners but did so at a faster rate. This
could be due to interpreting training, in which interpreter students are advised to wait
until enough information has been received before they start producing the interpretation
in the otheldanguage. This particular strategy could be applied to making predictions in
the L2 and explain why the interpreter group waited to have enough cues before

committing toa specific prediction. In relation to the speed of prediction, interpreters
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were faser than norinterpreters in all conditionsxceptCV-paroxytones (the most
common conditions for both variables), gadterthan monolinguals in C\@xytones and
CVC-paroxytones. Again, we attribute this differenac¢he relevance of prediction
during inerpreting. Prediction allows the interpreter to release cognitivaroadierto
continue translating incoming input, and also has been linked to higher accuracy and
completeness of spee(kurz & Farber, 2003)Taken together, these findings make an
important contribution to prediction models by showing how processing experience,
| i stener 6s goal s aeddtiorecanprodify teedstrategy iadopteadyo o f  t
make a prediction.

Study 2 indicated that lexical stress and syllabic structure are not only relevant for
the prediction of morphology, but also for the prediction of-marphological wore
endings. This issue important because it highlights the relevance of prosody for quick
and efficient processing. Specifically, Spanish monolinguals and interpreters used lexical
stress and syllabic structure to predict nemdings under all conditions, while ron
interpreers only anticipated when the initial syllable was CVC unstressed. Monolingual
data indicated that prediction of namorphological woreendings follows the same
patterns as prediction of verbal morphology. However, L2 learner groups displayed
different paterns. Norinterpreters only predicted under the CVC unstressed condition.
Predicting normorphological noun endings is more challenging for-mterpreter L2
learners. Semantic unrelatedness between the two words presented on the screen (target
and distactor, e.g.PApapaPA potatedadd) mi ght have triggered ¢

broader semantic network both in their L2 (Spanish) and L1 (English) than in prior
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studies where targeand distractawonly differed in verbal tense (e.g., Sagarra &
Casillas, 208: LAvalavO, 6 (s) he washes/ washedo) . Hence,
lexical competitors slows down prediction. L2 learners have difficulty inhibiting
irrelevant competitors (Kaan et al., 2017), suggesting that phonological processing in the
L2 is more vulerable to semantic interference. Results from the interpreter group
suggest that L2 prediction is subject to change. Interpreters predictegemding)s aa
similar rate to monolinguals under all conditions. When comparing interpreters and non
interpretes, interpreting experience enhances predictive processing ofemalimys
duringnoni nt er preting situations. This coul d be
matter in brain areas linked to articulatory and lexical representations, making
phonological epresentations stronger and L2 predictive processing closer to monolingual
prediction.

Finally, Study 3 showed that WM affects prediction of morphology but does so
differently in monolinguals, neimterpreters and interpreters. Monolinguals and
interpretes 6 WM ef fects appear in the stressed c
load), whereasnennt er pret ersdé WM effects are visib!
(related to lower cognitive load). Hence, processing of inflectional morphology is
cognitivelytaxing, but more so for L2 learners, who are unable to hold an increased
number of lexical competitors in memory, unless they have additional experience making
predictions during interpreting. These findings go in line with processing studies
indicating trat morphological cues are cognitively more demanding than lexical cues, and

that higher WM facilitates processing when the cognitive load is incréBfsd&
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Sagarra, 2011; Hartsuiker & Barkhuysen, 20@)dy 3 advances this line of research
by showing that the prediction of morphology also depends on the cognitive resources
available.

To sum up, findings from this dissertation contribute to understanding the role of
prosodic information in guiding morplogical and semantic prediction in L1 and L2
spoken word recognition. For monolinguals, lexical stress and syllabic structure are
crucial for the prediction of both morphological verb suffixes andmorphological
nourrendings. Importantly, cues assoe@tvith a smaller group of words (i.e., less
frequent in the input) trigger stronger prediction of morphology and semantics. Advanced
late L2 learners of Spanish show a different picture. In the case of verb suffixes, L2ers
(interpreters and neimterpretes) can make predictions in all conditions except when
cues are associated with a large number of words (i.e., more frequent in the input)
because of the increased number of lexical competitors. This difficulty mighielso
related to their reduced abylito generated expectations (Gruter & Rhode, 2013). As for
nonmorphological word endings, semantic interference poses great difficulty for non
interpreters and they only anticipated meaning in the unstressed coda condition.
Interpreting experience is k@y overcoming this difficulty and interpreters in this
experiment show similar prediction patterns to those of monolinguals. Finally, WM
results show that processing morphology is cognitively demanding and even more so for
L2 learners than for monolingual&gain, anticipatory experience during interpreting
enhances efficiency processing under more demanding conditions. Overall, our findings

are consistent with computational accessibility models of adult SLA, indicating that L2
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nativelike proficiency is aiainable, and usageased models, showing that language
experience impacts the underlying cognitive organization of linguistic knowledge

(Bybee, 2009)
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1.14Appendix I: Oral background questionnaire

=A =4 =4 4 4

= =4 =4 -4 A

Personal information: name, email, phone number, and age

When were you first exposed to Spanish?

Do you speak other languages fluently?

Have you spent time living in a Spanish speaking country? How long?

Was your edud#n in English (except for language classes)? (elementary, middle, high
school, university)

Was your education in Spanish (not counting language courses)? (elementary, middle,
high school, university)

What languages were in your environment when growp®y(03 years old, 32, 13 to

not)

What is the approximate percentage of use of English per week?

What is the approximate percentage of use of Spanish per week?

Extra set of questions for interpreters

What modes of interpreting do you use in your workfaneous, consecutive, sight
translation, whispering)

Are you freelance or staff?

What is your language combination?

Do you have any degrees or certifications in interpreting?

What are the topics you specialized in? (legal, medical, internationabneslagitc.)

How many years of professional experience in interpreting do you have?
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1.15Appendix II: Language proficiency test

Write the correct letter (A, B, C or D) for each sentencé.f@ans nothing is necessary
to complete the sentence.

BLOQUE A
C 1. edificio alto es la Torre Sears.
A. Eso B. La C. Aquel D.O
B__ 2. Los autos que chocaron en el accidente iban el oeste.
A. dentro B. hacia C. fuera D.@
A 3. Los novios pasaron unas vacaciones fantasticas fueron a Hawai.
A.cuando B. que C. donde D.@
C___ 4i¢Van ainvitar al profesor y a su esposa a la reufi8nhZamos a invitar .
A. ellos B. sus C. los D.9
C___ 5. Sino pedes usar tu bicicleta usa .
A.nuestra B.deél C. lamia D.O
A 6.AJuanano gustan las peliculas de ciencia ficcion.
A le B. se C.la D.@
C___ 7. En nuestro barrio hay muchas casas bonitas, pero Juan es la mas bonit
A. su B. de la C.lade D.O
B__ 8.i¢Conoces hombre de la camisa vargE® muy guapo verdad?
A.un B. al C. esto D.9
A___ 9. Oscar no va a graduarse este semestre, ni yo
A.tampoco B.ningun C.ademas D.d
C__ 10i ¢Con gién saliste al bar anochéRo sali con ; fui sola.
A. ta B. alguien  C. nadie D.O
D__ 11. Estamos comprando pan francés para la cena de mafiana.
A. la B. hay C. algo D.O
cC___12. La pal abra 6venirdé viene
A. por B.en C. del D.9J
BLOQUE B
cC_ 1 Por favor, llegues a Madrid, me llamas.
A. desde queB. antes de C.cuando D. después de
D 2 i ¢ Hasta qué hora estuvo Lorenzo en la consulta?

TPues no sé, no lo vi. Cuando yo llegué, a las 12, ya se )
A.iba B. haido C. fue D. habia ido

cC__ 3. Hoy invito yo todos al café, que es mi cumpleafos.
A.pareB.de C.a D. sobre

B 4. 2 has pedido ya a tus padres?
A. Se te B.Selo C. Seles D. Sele

A b5 Manue| como no mas fruta, no tendremos suficiente.
A. compres B.compras C.comprarasD. compraras

D 6. ¢, Que te vas a Paris? jQuién ta!
A.es B.sea C. seria D. fuera

cC_ 7. Sinceramente, yo que ta un mapa antes de viaj
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A. compraré B.compro C. compraria D. comprara

B__ 8la mdusica de los vecinos esta muy alta. Estoy llamar a la policia.
A.a B. por C. entre D. tras

C_ 9 El médico me dijo que gue volver mafiana.
A. habia tenido Btuve C. tenia D. he tenido

B 10. Por favor, en cuanto a Lucia, dile que me llame.
A. veras B. vea<. ves D. vieras

D 11. El regalo que he comprado a Andrés es muy bonito.
A.lo B.se C.la D. le

B_ 12. El profesor me jlié que a sus horas de oficina.
A.iré B.vaya C.iria D. iba

BLOQUE C

D___ 1. Ellos estaban dispuestos a que nosotros en el coche y ellos andando.
A.ibamos B.fuimos  C.irilamos D. fuéramos

A 2. como se enteraron daulmedido fueron a visitar a la familia.
A. Tan pronto B. No bien C. En cuanto D. Nada més

D__ 3. Elisalleg6 a la estacion cuando el tren de salir, jqué rabia!
A. acabd B. acaba C. acabaria D. acababa

C___ 4. En cuanto deje la maletal@mabitacion del hotel meterme en la
piscina, jqué calor!
A. creoB. debo C. pienso D. siento

D___ 5. Carolinay Luis se casaron muy jovenes, cumplieron los 20 afos.
A. al B.apenas C.de D. pronto

D___ 6. El perrito de Maria es sngracioso, tan pronto salta se tumba.
A. que B. de C.y D. como

B__ 7. Eljefe no se ha enfadado porque Maria __llegado tarde, sino porque no se habia
preparado bien.

A. ha B. haya C. habia D. hubiera

C___ 8.Al abuelo le encantaba quadito a verle todos los dias.
A.hayaido B.iba C. fuera D. iria

C___ 9. Pedro va a hablar con el director, pero no quiere que vaya con él.
A. algun B. alguien C. nadie D. todo

A 10. Aunque ___ muy tarde, iré a verte al hospital, te lo prometo
A. llegue B. llegara C. llegaria D. llegué

C___ 11. Le dieron todo lo que pidi6, __ estuviera feliz y se quedara alli.
A. a saber B. por eso C. de ahi que D. por consiguiente

A 12 Esta nevar, asi que abrigate bien.

A.por B. en C.si D. Entre

Write the correct letter (A, B, C or D) for each sentence.
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Las bicicletas también son para el otofio

El ciclismo esta considerado por los especialistas como uno de los deportes mas
completos. Fortalece el cuerpo y también la mente, y a él pudde cualquier persona

porque no tiene 2  de edad. La bicicleta es uno de los mejores deportes, sobre todo
paralagente 3 no puede hacer ejercicios de contacto con el suelo, como correr.

__ 4  estemos ante un deporte muy beneficioso, ya quecmespira nuestra condicién

fisica, sino que nos hace mas resistentes; 5 tiene unos efectos animicos
extraordinarios. Elimina el estrés y hace que __ 6 mas eufdricos y enérgicos, 7
supone encontrarnos mejor. Por Ultimo, la practica de este dégmilita el contacto con

la naturaleza.

Para practicar este deporte, debemos _ 8  en cuenta algunos aspectos. El tiempo es una
de las dificultades con __ 9  que se cuenta si se vive en la ciudad. Hay que intentar sacar
tiempo de _ 10 sea para poder ficac nuestro deporte preferido. En el caso de la
bicicleta, lo ideal es salir todos los dias aunque sélo 11 un cuarto de hora, si bien se
recomienda pedalear 12 40y 45 minutos. También se pueden realizar tres sesiones a
la semana 13 alos B0Onutos, y los fines de semana 14 de entrenar un poco

mas porque tenemos mas tiempo libre. La distancia a recorrer dependera __ 15 la
velocidad y el ritmo que __ 16, aunque no hay que obsesionarse con los kilbmetros.

Otro elemento 17 importantela eleccién de la bicicleta que hagamos: de carretera
para los mas deportivos, de montafia paralos _ 18 de la naturaleza, y las hibridas, que
valen para todo.

Con la bicicleta ya escogida, solo __ 19  resta equiparnos adecuadamente. En el atuendo
no debe 20 un buenlotte unmaillot, un chubasquero por si llueve, y un casco.

A 1. A) acceder B) practicar C) ejecutar
A 2.A)limite B)término C) frontea
C__ 3.A)quien B)quienes C)que

B_ 4. A) De modo que B) De ahi queC) Asi que
C__ 5.A)pero B) sinoC) también

B__ 6. A) estamos B) estemos C) estaremos
A 7.A)loque B)elcual C) cuyo

A 8.A)tener B) considerarC) darnos
B 9A)IoB)las C)la

A__ 10. A) donde B) como C) cuando
C___ 11.A)seria B)es C)sea

A 12. A)entre B) hacia C) de

B 13. A) alreded®@®) en torno C) cerca
A__ 14 A)tratar B)intentar C) esforzarse
B 15.A)en B)de C)a

C___ 16. A) corramd) vayams C) llevemos
C___17.A)mas B)tan C) muy

A 18. A) amante®) aficionado<) interesados
B 19.A)se B) nosC) le

A__ 20.A)faltar B) sobrar C) quedar
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1.16 Appendix IlI: Eye -tracking experiment

firma firmo
Audio

firma firmo

1,000 ms (no audio)

250 ms
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1.17Appendix IV: Series included in theletter-number sequencing task measuring
WM

Practice trials:
24p
59ab

Experimental trials:
2

6C

8f

149

7jo

49s

35d;
18ac
28ez
46hkt
279bh
13imq
459nbr
168ctz
237dkx
258floz
3467dfn
1489rgm
2458kosx
1379jtuu
3569cnrx
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Chapter 2: Slowly but Surely: Interpreting Facilitates L2 Morphological
Anticipation Based on Suprasegmental and Segmental Information
2.1 Abstract
Native speakers use suprasegmental information to predict words, but less is
known about segmental information. Moreover, anttcipastudies with nomative
speakers are scarce and mix proficiency with anticipatory experience. To address these
limitations, we investigated whether Spanish monolinguals and advanced English
learners of Spanish use suprasegmentals (stress: oxytameytpae) and segmentals
(syllabic structure: CVC, CV ) to predict word suffixes, and whether increased
anticipatory experience acquired via interpreting facilitates anticipation 1 non
interpreting L2 situations. Eyteacking data revealed that: (1) theeth groups made use
of the linguistic variables, L2 groups did not anticipate in CV paroxytones; (2) everybody
anticipated better with the less frequent conditions (oxytones, CVC) having fewer lexical
competitors; (3) monolinguals anticipated earlier thahearners; and (4) interpreters
anticipated at a faster rate in some conditions. These findings indicate that less frequent
suprasegmental and segmental information and anticipatory experience facilitate native
and nonrnative spoken word prediction.
2.2Introduction
Anticipation forms an integral part of our lives. Language is no exception.
Linguistic anticipation consists of the paetivation of linguistic information before it
has been heard (Huettig, 2015). Monolinguals constantly predict morphdlogica

information of upcoming words (Kamide, 20G8)d suffixes within a word (Roll, 2015),



9(

but the evidences mixed regarding L2 learners (see Kaan, 2014, for a review). Relevant
to our study, to predict a wordableg,uffi x,
tone, stress, vowel duration) and segmental (e.g., syllabic structure) information, high
proficiency learners use suprasegmental and less frequent segmental (e.g., CVC but not
CV syllabic structure) information, and low proficiency learners dause

suprasegmental or segmental information (see Sagarra & Casillas, 2018, for a review).
However, it is unclear what makes proficient learners better anticipators than non

proficient ones: is it their higher L2 proficiency or their increased anticypator

experience?

This study investigates whether native speakers and advanced learners use
suprasegmental and segment al i nf ormati on
anticipatory experience affects L2 predictions. To this end, advanced English leérners
Spanish with and without professional interpreting experience and Spanish monolinguals
looked at two Spanish verbs on a screen while hearing Spanish sentences containing one
of the two verbs. Eye fixations to the target verb before hearing the s@ésgured the
use of suprasegmental (lexical stress) and segmental (syllabic structure) information in
the verb stem to predict the verb suffix. Professional interpreters were included because
they have extensive practice anticipating linguistic informafioontou, 2012). Lexical
stress was chosen because it is contrastive in English and Spanish, yet it is realized
differently in each language, resulting in crlisguistic interference in L2 learners
(Face, 2005; Lord, 2007). Syllabic structure was saldogeause it can be used to reduce

competition during lexical activation for speech production (Cholin, Levelt, & Schiller,
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2006). Finally, the visual world paradigm methodology was employed because it
measures attention to upcoming linguistic informapaor to disclosure by timéocking
| i st e nmovesnénts &\a eisual stimulus (e.g., a written word) in response to an oral
stimulus (e.g., a sentence) (see Huettig, Rommers, & Meyer, 2011, for a review). Taken
together, the findings of this study waltivance our understanding of how humans gain
anticipation expertise and will inform cognitive models and instructional practices.
2.3 Anticipation in Monolinguals

Native speakers use a myriad of information to make linguistic predictions,
including semaints (Altmann & Kamide, 1999), morphology (Gruter, Williams, &
Fernald, 2012; LewVilliams & Fernald, 2010), and phonologyntonation Nakamura,
Arai, & Mazuka, 2012; Weber, Rice, & Matthew, 2006; tone: Roll, 2015; Roll, Horne, &
Lindgren, 2011; pauses beten clauses: Hawthorne & Gerken, 2014, Kjelgaard &
Speer, 1999; vowel duration: Rehrig, 2D1Such predictions depend on speech rate
(slower rates increase prediction), preview time (longer times increase prediction), task
instructions (explicitly instrating participants to predict increases prediction) (Huettig &
Guerra, 2019), and age (younger age increases prediction) (Wlotko, Lee, & Federmeier,
2010). Interestingly, older monolinguals with larger vocabularies and higher verbal
fluency are as effecteras younger monolinguals making linguistic predictions
(Federmeier, Mclennan, De Ochoa, & Kutas, 2002), suggesting that prediction is not
always affected by age.

Relevant to our study, native speakers make use of suprasegmental and segmental

informationto predict morphology within a word. For suprasegmentals, Swedish
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speakers use tone to predict number (singular/plural) (Roll, Horne, & Lindgren, 2010;
Soderstrom, Horne, & Roll, 2015; Roll, Séderstrom, & Horne, 2013) and tense
(present/past) (SoderstromRoll, & Horne, 2012; Roll, 2015), Hispanophones use lexical
stress to predict tense (present/past) (Sagarra & Casillas, 2018), and Anglophones use
vowel duration to predict voice (active/passive) (Rehrigh, 20Dt this study mixed
suprasegmental (vowdluration) and segmental variables. With regard to segmentals,
Swedi sh speakers use the phonotactict frequ
number (singular/pluralRoll et al., 2017), and Hispanophones use syllabic structure of a
wo r d 0 syllalla to psetlict tense (present/past) (Sagarra & Casillas, 2018).
Considered together, these studies indicate that native speakers utilize both
suprasegmental and segment al i nformation t
2.4 Anticipation in L2 Learners

Contary to native speakers, L2 learners show a high degree of variability when
making predictions (Kaan, 2014). Thus, they may (Foucart et al., 2016) or may not
(Martin et al., 2013) use contextual cues, and they may (Marull, 2017) or may net (Lew
Williams & Fernald, 2010) use morphological cues. This variability has been attributed to
crosslinguistic differences. For instance, Dussias, Valdés Kroff, Guzzardo Tamargo and
Gerfen (2013) found that loyroficiency learners of a gendered L1 (Italian) can
partialy use gender information to make gender agreement predictions in a gendered L2
(Spanish), whereas leproficiency learners of a genderless L1 (English) cannot. In
addition, Hopp (2016) reported that lacking a mental representation of gender marking

hindes L2 prediction of gender agreement.
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Crosslinguistic effects are also evident in suprasegmental information: higher,
but not lower, proficiency learners use suprasegmental information in a word stem to
predict its suffix when the L1 lacks the target s distinction (Rehrig, 2017;
Schremm, Soéderstrom, Horne, & Roll, 2016), or realizes it differently (Sagarra &
Casillas, 2018). For example, advanced (Schremm et al., 2016), but not beginning
(Gosselke et al., 2018), L2 learners of Swedish with atocal L1 background make
tonesuffix anticipatory associations. Unfortunately, these findings are confounded,
because the study with advanced learners examineg e associations to predict
tense in verbs, whereas the one with beginners focused on msuftbe associations to
anticipate number in nouns. To address this limitation, Sagarra & Casillas (2018)
investigated stress (suprasegmental) and syllabic structure (segmental) as predictors of
verb tense itbothbeginning and advanced English learndrSmanish. They found that
advanced, but not beginning, learners anticipated suffixes preceded by a CVC stem, but
not a CV stem, regardless of the stem stress. Similarly, Rehrig (2017) reported that
Chinese learners of English failed to use vowel durdatgredict verb suffixes essential
to interpreting the sentence as active or passive, possibly due to low proficiency (assessed
via selfratings), the use of a contrast known to be acquired late even in monolinguals
(active/passive voice), or vowel duratibeing confounded with syllabic structure (long
duration items contained complex codas; short duration items contained open syllables).
Finally, Schremm et al. (2017) reported that beginning learners of Swedish extensively
exposed to toneuffix associabns via a digital game training interpreted and produced

these associations more effectively than a control gidofortunately, these studies mix
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proficiency with anticipatory experience. We isolate the role of anticipatory experience
by comparing L2 lemers of equivalent proficiency with and without interpreting
experience.
2.5 Anticipation in Interpreters

Simultaneous interpreting is cognitively taxing (Gile, 2015) because it requires
interpreters to retain information from the source language in agprkiemory (WM),
access meaning, connect to previous information, translate into the target language, and
produce the message in the target language (Bajo, Padilla, & Padilla, 2000). This explains
why interpreters are better at: (1) detecting written ethas interpreter students, ron
interpreter bilinguals, and monolinguals (Yudes, Macizo, Morales, & Bajo, 2013), (2)
adapting their strategies to tasks (e.g., repeating information vs. interpreting into their L2)
(Togato, Paredes, Macizo & Bajo, 2015), #é8dreading comprehension and WM (Bajo,
Padilla & Padilla, 2000) (but see Dong & Cai, 2015, for a review of studies against this
WNM-interpreter advantage). Furthermore, interpreters exhibit increased cortical thickness
in brain areas related to phonetrogessing, highelevel formulation of propositional
speech, conversion of items from WM into a sequence, and dayeaéral executive
control and attention (Hervaidelman et al., 2017). We examine whether this
Ai nterpreter adv-intapreting sitoationss dpecificdlly, L2 o n o n
anticipation.

Anticipation plays a central role in interpreting, allowing interpreters to pre
activate and produce peetivated information before hearing it, and is commonly taught

in simultaneous interpreting coes(Li, 2015) to decrease cognitive load and to facilitate
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efficient interpreting (Seeber & Kerzel, 2011). To predict, interpreters employ discourse

redundancy (Chernov, 2004) and contextual and syntactic knowledge {Mesesr,

1978). This allows interpters to anticipate ofténabout 1 sentence every 85 seconds

(Van Besien, 1999) and effectively they predict accurately 95% of the time (Liontou,

2012). Furthermore, increased levels of prediction are associated with fewer errors and

with a more complete tarpretation with fewer omissions from the source speech (Kurz

& Farber, 2003). Despite the frequency and efficiency of anticipation in interpreters, to

our knowledge, there is currently only one study on the subject involving this population.

Chernov(208) i nvestigated interpreterso6 anticip

with unexpected endings while performing simultaneous interpreting. The results showed

that the interpreters generated more accurate predictions when interpreting from their L1

tot heir L2 than when interpreting from thei

L1s were mixed, the variables were unclear, and statistical analyses were absent.
Ourstudyst akes out new territory by invest:.i

anticipdory experience, developed over a prolonged period of extends to non

interpreting situations. This is important to tease apart proficiency from anticipatory

experienceds effects on | exicaltermtainingci pat i

onthe association between prosodic cues and morphology strengthens prediction

(Schremm et al., 20. The present study makes a contribution to prediction models by

investigating how experience with interpreting could act as-teng training.
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2.6 Lexical Stressand Syllabic Structure in Spanish and English

This study includes two linguistic variables related to morphological anticipation:
lexical stress (suprasegmental) and syllabic structure (segmeBtdh).segments,
discrete units of sound identifiable in the speech signal, and suprasegmentals, elements of
speech extending over a range of segments, can be used contrdstixiebl. stress, a
suprasegmental, refers to the relative prominence of olabdkeybver the rest of the
syllables in a word. Prominent syllables typically have higher pitch, longer duration, and
are louder (Hualde, 2013). Lexical stress is contrastive in both Sp&diblariad b e d
s h e e saBAngss.a v a n n a h 6 )COMflictds. cBnirlgCT), baitht is (ealized
differently in the two languages. English is typically categorized as a-$itre=s$
language in which the time interval between stressed syllables is approximately the same
and is partially modulated by vowel reductiongesses. Specifically, unstressed vowels
typically have shorter duration and formant frequencies often centralize towfrds [
Spanish, on the other hand, is generally assumed to be a stillabdelanguage in which
syllables, both stressed and unstreshade approximately the same duration and vowel
guality tends to remain steadyate. These differences may explain why Anglophones
encounter difficulties producing (Lord, 2007) and perceiving (Face, 2005, 2006) lexical

stress in L2 Spanish, though italso clear that Spanish and English monolinguals use

1 In the present study the terms suprasegmental information and segmental information
are used to denote word level metrical/prosodic information (legioeds) visa-vis syllable level
prosodic information (syllable structure), respectively. We loosely refer to the linguistic variable
syllable structure as being segmental with the sole purpose of describing the presence or absence
of a segment in coda goen.
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this suprasegmental property in different ways. For instance, a prosodically matched
prime facilitates perception in Spanish and English monolinguals, but a mismatched
prime inhibits (slower RTs) perceph in Spanish monolinguals (Sekaraco, Sebastian
Gallés, & Cutler, 2001), but not in English monolinguals (Cooper, Cutler, & Wales,
2002). These differences suggest that lexical stress in Spanish is used to reduce the
number of competitors for lexicateess; this does not seem to be the case in English,
likely due to the fact that vowel reduction can efficiently fill this role.

With regard to syllabic structure, both Spanish and English permit open and
closed syllables, though there is a presumably universal preference for onset + vocoid
sequences to remain open, i.e., codaless (see Hyman, 1975, and Jakobson, 1968, for a
review). This preference is evidenced by the fact that some languages allow codas, but no
language requires them. Likewise, in some languages onsetless syllables are legal, but no
language forbids onsets. Given this tendency to avoid coda segments, CVC syllables i
English and Spanish are considered marked with regard to CV syllables under current
phonological frameworks. As a result, the mere presence of a coda may be perceived as
more salient acoustically (Hahn & Bailey, 2005) or articulatory (C6té, 1997) to the
|l i stener. Crucial to our study, the struct
competition during lexical access (Cholin, Levelt, & Schiller, 2006), such that initial
segments with fewer possible and more frequent endings trigger stronger preactivatio
(Roll et al., 2017). In other words, the syllable structure of a lexical item might aid

anticipatory processes before morphological information becomes available.
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2.7 The Present Study

Previous studies suggest that native speakers use suprasegmeseginedtal
i nformation to pr edi c-bativaspeakersdse this isfordatianx , an
depending on proficiency (higher proficiency correlates with better anticipation) and
frequency of occurrence (lower frequency is associated with fewieal@ompetitors)
(see Sagarra & Casillas, 2018, for a review). However, most studies examine either
natives or nomatives, and suprasegmental or segmental variables, and thus cannot be
directly compared. To address this limitation, we investigate natidenonnative use of
suprasegmental (lexical stress: oxytone, paroxytone) and segmental (syllabic structure:
CVC, CV) information to predict word suffixek addition, L2 anticipatory studies
cannot explain why higher, but not lower, proficiency leargarsuse linguistic variables
to anticipate, as they confound proficiency and anticipatory experience. To tease the two
apart, we compare equally proficient learners (advanced) with and without extensive
interpreting experience.

The first research questieexamined whether Spanish monolinguals and
advanced English learners of Spanish use suprasegmental and segmental information to
anticipate word suffixes, and if they do, whether frequency of occurrence (oxytones and
CVC are less frequent than paroxytoaes CV) affects their anticipation. We tested four
hypotheses. First, based on studies showing that natives use suprasegmental information
(Swedish tone: Roll et al., 2010, 2013; Sdderstrom et al., 2015; Schremm et al., 2016;
English vowel duration: Rehiiig 2017; Spanish stress: Sagarra & Casillas, 2018) and

segmental information (Swedish phonotactic frequency: Roll et al., 2017; Spanish
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syllabic structure: Sagarra & Casillas, 2018) to anticipate inflectional morphology during
spoken word recognition, weealicted that monolinguals would use both stress and
syllable structure. Second, we assumed that monolinguals anticipate earlier and faster
than noninterpreter L2 learners, considering that lexical stress is a stronger cue for
lexical disambiguation in $mish (Sotea~araco et al., 2001) than in English (Cooper et
al., 2002). Third, we expected the Aoterpreter L2 learner® use stress, but only for
the |l ess frequent syllable structure (CVCQC)
work indicatingthathigh proficiency learners use suprasegmental properties (Swedish
tone: Schremm et al., 2016) but only for less frequent segmental features (Spanish CVC
structure: Sagarra & Casillas, 2018). Fourth, we hypothesized that monolinguals and non
interprete L2 learners woul@nticipate earlier and faster with less frequent CVC oxytone
words than with more frequent CV paroxytone words, considering earlier studies
revealing that cues related to a smaller pool of lexical competitors increase brain
activation guprasegmentaRoll et al.,2015) and strengthen anticipation (segmerRall
et al., 207).

The second research question explored whétlcezased anticipatory experience
acquired via interpreting facilitates anticipation in fioterpreting L2 situabns. This
guestion generated three hypotheses. First, we assumed that interpreters would predict
earlier and faster with less frequent suprasegmental and segmental cues, like the
monolinguals and the neinterpreter learners. Second, we expected intenwéd start
predicting earlier than nemterpreters and monolinguals because earlier prediction

releases cognitive load facilitating interpretation of upcoming speech (Seeber & Kerzel,
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2011). Third, we hypothesized that interpreters would anticipatéaatea rate than nen
interpreters (albeit slower than monolinguals), based on studies indicating that
interpreting practice not only results in increased cortical thickness in brain areas
implicated in simultaneous interpreting, but also in other ard@®deo the production
of propositional speech (Hervadglelman et al., 2017). Some studies show that the
production system is involved during prediction (see Pickering & Gambi, 2018, for a
review) and, thus, inter pr eldaceleratethesr e r obu
predictive processing.
2.8 Methods

2.8.1 Participants

The sample pool consisted of 25 Spanish monolinguals, 2itenpreter
advanced English L2 learners of Spanish, and 22 advanced English§pahish (L2)
interpreters, betweelB and 76 years old. The data were collected at two large
universities in the United States and Spain. The monolinguals were born and raised in a
monolingual region of Spain, had not been abroad for more than 3 months, and were not
proficient in English acording to a multiplechoice section adapted from the TOEFL.
The learner groups were born and raised in an English monolingual environment,
attended school in English, learned Spanish in a formal setting after the age of 12, and
most of them had studiedralad in a Spanisbpeaking country (range =418 months,
M = 22.7,SD= 60.8). The nofinterpreters had no translating or interpreting experience.
The interpreters had official interpreting certifications (courts, medical interpreting, etc.)

orprofesssnal training (masterés and bachel or ds
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interpreters fultime for at least two years (range ¥ 35 yearsM = 14.2,SD= 9.23).

Most of the interpreters worked in the simultaneous interpreting mode (the interpreter

translates the speech at the same time as the speaker is talking) and occasionally in

consecutive interpreting (the interpreter renders the translation after the speaker finishes

one section of the speech).

To rule out the possibility of interpreters parfong better than nemterpreters

due to higher WM or L2 proficiency, we tested for homogeneity of variance for WM (all

groups) and L2 proficiency (L2 groups), and then conducted TOST (twsidee tests)

of equivalence for all pairwise comparisons (La&ke2017). We tested moderate effects

with a

p=0.13) and L2 proficiencyKz(1) = 0.32,p = 0.57). Furthermore, the observed effects

Cohendés D of

0. 3.

The

r &K£1)4 2128,

were statistically not different from zefor all pairwise comparisons for WM

(monolinguals vs. interpreterg34.69) = 0.49p = 0.69; monolinguals vs. nen

interpreterst(47.22) = 0.78p = 0.22; interpreters vs. nanterpreterst(37.72) = 0.639,

p = 0.737) and for L2 proficiency (interpresevs. nornterpreterst(42.36) = 1.89p =

revea

0.07). Table2.1 summarizes the descriptive statistics for age, WM, and L2 proficiency.

Table21lDescri ptive statistics for
AGE WM DELE
n M SD M SD M SD
Monolinguals 25 30.52 10.00 9.16 1.93 - -
Interpreters 23 42.83 1297 10.48 3.07 48.74  4.27
Nor-Interpreters 27 27.44 4.89 9.04 2.11 46.07 4.14

Par

t

ci

P
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2.8.2 Materials and Procedure

Participants completed a language backgrayrestionnaire (5 minutes), a
proficiency test (20 minutes), an efyacking task (20 minutes), a phonological short
term memory test (10 minutes), a WM test (10 minutes), a gating task (10 minutes), and a
production task (15 min), in this order. All taskere collected individually in one
session (approx. 1 hour and 30 minutes). The present work focuses ontizeleyeg
data.

2.8.2.1Screening Tests

The | anguage background questionnaire
L1 and L2 acquisition,ducation, stays abroad, and current percentage of use of both
languages. The interpreters group had an extra set of questions related to their
professional activity: working languages, modes of interpreting most commonly used
(consecutive, simultaneous, sight translation), interpreting training and certification,
and years of professional experience. The language proficiency test was an adapted
version of theDiploma de Espafiol como Lengua Extranj@EELE) with a total of 56
multiple-choice questions.hiree blocks of 12 questions assessed grammar and the last 20
guestions evaluated reading comprehension. Correct answers received 1 point and
incorrect answers received 0 points.

2.82.2 Eyetracking Task

An EyeLink 1000 Plus desktop mount eyacker from 8 Research was used to
record eye movements (sampling rate: 1k Hz; spatial resolution was less than .05

averaged calibration error: .2%). The task was presented to participants on a BenQ
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XL2420TE monitor at a resolution of 1920 x 1080 pixels andguSiol Republic 160:B2
headphones. There were 66 sentences: 18 practice, 16 experimental, and 32 fillers. All
sentences were 5 to 7 words long, there were equal proportions of two filler types
(number:col-coles6 ¢ a b-b alg b a g e saj-marcedxsitceaalme 6 ) , and al |
pairs presented to the participant (experimental and filler) had segmentally identical
syllables. The target words were paroxytones (8 disyllabic verbs) and oxytones (8
disyll abic verbs). Appr oxisyleble ratl @V stivaturé o f t
(lavar6t o washo6), and the other half had CVC
(frmar6t o signé). Finally, the paroxytone and
terms of overall lexical frequenciK£(1) = 2.70p=0.11, TOST%(37.11) =0.67,p =
0.75) as measured by thEXESPSpanish frequency dictionary (Sebast@allés,
Carreiras, Cuetos & Marti, 2000).

The procedure was the following: participants rested their heads on-geshin
and performed a ningoint calibration while looking at a monitor. Then, they completed
the practice trials followed by the experimental and filler trials, separated byras00
blank screen. Participants were randomly assigned to one of the two versions of the
experiment. The practice trials were identical in both versions, were presented in the
same order, and served to famil i aatciarde part
acoustic characteristics of the sound files. For each trial (practice, experimental, or filler),
the participants completed a drift correction, followed by a fixation point in the center of
the screen for 250 ms, they read the target and distraotds (e.glava-lavo, O ( s ) he

washeswasheddé), and 1, 000 ms | EBlprenolawdloey hear ¢
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coches 6t he cousin washed the carsod). Next
they could by pressing the right or left stkfty (see Appendi.1for a complete list of
stimuli). Participants did not need to listen to the entire sentence, but key presses before
the target onset did not stop the sound file nor were they recorded (see2Fljure

Figure 2.1 Sample trial in the ey&racking task.

| ava | aV(’) Self-paced (audio)

lava lavo

1,000 ms (no audio)

250 ms

Words rather than images were used, because a pilbtaejkeng task with
monolinguals showed that imageability of the target words was low and that participants
could not decipher what the image meant eaféer hearing the target word. Also, words
show stronger phonological competitor effects with-poedictive contexts (Huettig &
McQueen, 2007). Words were displayed in Arial font and 150pt size, were centered in

the left and right halves of the screend avere counterbalanced (half of present verbs

t
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appeared on the left, half as targets and half as distractors, and half of past tense verbs
appeared on the right, half as targets and half as distractors).

Auditory stimuli were recorded in a souattenuated booth, using a Shure SM58
microphone and a Marantz Solid State Recorder PMD670, at a sampling rate of 44.1 kHz
and 16bit quantization. A female native speaker of Peninsular Spanish recorded each
sentene three times, taking into consideration speaking rate and standard intonation. The
best iteration was selected according to clarity. Next, volume was normalidti Bt
and 100ms of leading and trailing silence was added &s&af (Boersma & Weenik,

2017). The mean speech rate of all utterances was 3.03 SD.gdlables per second,
and the mean length of all sentences was 2.51 +SIX&conds. Finally, sentences were
organized following a Latin Square design (each block included only one seatence
specific condition) and were later pseu@gmdomized to reduce the chances of two
sentences of the same type and condition appearing consecutively.

2.9 Statistical Analysis

The time course data from the eyacking task were analyzed using weighted
empiricatlogit growth curve analysis (GCA, Mirman, 2016). We used GCA to model
how the probability of fixating on target items changed over time and under different
suprasegmental and segmental conditions. We downsampled the data to bins of 50 ms
which wee centered at the offset of the first syllable of target items. The empirical logit
transformation (Barr, 2008) was applied to the binary responses (fixations to the target or
the distractor). The time course of fixation ranged from 200 ms before tgligbtes

offset to 600 ms after. We chose this window because it captured the portion of the time
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course in which target fixations began to steadily increase from chance. We modeled the
time course using linear, quadratic, and cubic orthogonal polynomialsixed effects
of group, lexical stress, and syllable structure on all time terms. For the group predictor,
monolinguals were set as the baseline, thus the interpreters andmoéne r pr et er s 0
parameters described how the growth curve of the learneeseadiffrom that of the
native controls. Lexical stress and syllable structure were sum coded such that parameter
estimates represent the effect size associated with a change from CV to CVC syllables
and paroxytone to oxytone stress. All models includedutyect random effects on all
time terms and the syllable structure and lexical stress predictors, as weltas by
random effects on all time terms. Main effects and higher order interactions were
assessed using nested model comparisons. The analysienvdasted in R (R Core
Team, 2019) and the GCA models were fit using Ime4 (Bates, Machler, Bolker, &
Walker, 2009). Pairwise comparisons between learner groups were conducted using the R
package multcomp (Hothorn, Bretz, & Westfall, 2008).
2.10Results

Figure 22 plots the model estimates from the GCA, and the full model summary
is available in Appendices2and2.3. We report the results for the monolingual group
and then provide comparisons with and between the learner groups. The model intercept
estimdes the log odds of monolinguals fixating on the target, averaging over the time
course, |l exical stress andoo=slyT (prapbriioe: st r uct
.76). The linear, quadratic, and cubic polynomial time terms captured the sigmaad shap

of the time course angd=5wé4d IE=11.842a5476&pd i n t h
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Figure 2.2 Growth curve estimates

Paroxytone Oxytone

Syllable stousctiee

- CV

Empirical logit of looks to target

Z
=z
o..
_2.
4.
2.
z
O..
-2 : :
-200 0 200 400 600 -200 0 200 400 600
Time (ms) relative to target syllable offset 2
There was a main effect of | g34d4pl str e

=.036). Averaging over syllable structure, a change from paroxytonid_feve) to

oxytonic (e.glaVO) stress dereased the bowing of the trajectory at the center of the time

2 Growth curve estimates of target fixations as a function of lexical stress and syllable
structure for each group during the analysis window. Symbols and lines represent model estimates,
and the transparent ribbons represents +SE. Empirical lalgies on yaxis correspond to proportions
of 0.12 0.50 0.88 0.98. The horizontal dotted line represents the 50% probability of fixating on the
target. The vertical dotted line indicates 200 ms after the offset of the target syllable.
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Cc 0 u r2s=e0.666pSE = 0.308;= 2.184;p = .029) indicating that monolinguals fixated
on oxytonic targets earlier than paroxytonic targets. There was also a main effect of
syllablestructu e on t he c oD +44ptEi0dTg astwellasa syllable
structure I | exical Str es2fl)=id46,p=.032)cstich on on
that the effect of |l exicakF 50rB94,; dB8Ereabe
T 2. 2& ®22) and the bowing of the vertices (i.e., turning points) of closed,
par oxytoniig= siyll.l0adb7l;etsS Ef & p2D.024);6THis indicates that
monolinguals fixated on the paroxytone targets slightly later in the timsesouhereas
they fixated on oxytone targets earlier, but at a slower and steadier rate. The presence of
the coda increased the rate of target fixation on paroxytone items, but had little effect on
oxytone items (see the upper panels of Figure 2).

Focusingon the offset of the target syllable, the model estimated target fixations
above 50% in all conditions (Paroxytone CV: Probability = 0.702; LB = 0.608; UB =
0.782; Paroxytone CVC: Probability = 0.842; LB = 0.787; UB = 0.884; Oxytone CV:
Probability = 0.89; LB = 0.779; UB = 0.886; Oxytone CVC: Probability = 0.882; LB =
0.836; UB = 0.917). Table 2 provides estimates +SE for all groups in all conditions.
Overall, the analyses indicated that the monolinguals group anticipated target suffixes in
all conditions though certain conditions seem to facilitate prediction. Specifically,
defaulting from a paroxytone with a CV penult (d.4wva), one observes earlier target
fixations with the addition of a coda and with a shift of stress to the final syllable (e.g.

firMO), suggesting that marked sequences facilitate lexical access in native speakers.
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Table 2.2 Model estimates for probability of target fixations +SE at 200 ms after

the target syllable offset.

Group Lexical stress Syllable sructure Probability LB UB
M Paroxytone CcVv 0.702 0.608 0.782
Paroxytone cvC 0.842 0.787 0.884
Oxytone cv 0.839 0.779 0.886
Oxytone cvC 0.882 0.836 0.917
NIN Paroxytone cv 0.550 0.446 0.649
Paroxytone cvC 0.745 0.672 0.807
Oxytone CcVv 0.742 0.661 0.810
Oxytone CvC 0.795 0.726 0.851
IN Paroxytone Ccv 0.526 0.420 0.629
Paroxytone CcvC 0.738 0.661 0.802
Oxytone cv 0.735 0.650 0.805
Oxytone cvC 0.779 0.704 0.840

With regard to interpreters and nomerpreters, there was a simpieraction of

the quadratic time term on the intercept for the-nomt er pr e tse 1.&19;§E=0 u p

0.448;t = 4.060;p = .001). That is, the nemterpreters had a more bowed trajectory at

the offset of the target syllable than monolinguals, inghgahat, overall, non

interpreters fixated on targets later than monolinguals. Additionally, there was a lexical

stress x gyllable structure xnronn't er pr et er

group

nteract.i

1.004; SE =0.271; t=3.708; p = .001), such tiwatinterpreters had a steeper slope

than monolinguals in CV syllables of paroxytone words. This indicates that non

interpreters fixated on targets later under the default condition I(é&xg), but earlier in

other conditions (e.glavO, FIRma, firMQ. For the IN group, there was also a simple

(o

on
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I nteraction of the qua t=d.615GE+0.46&k=34%r m on
p =.001). Thus, with regard to monolinguals, interpreters also fixated later on targets
overall. Finally, there was axial stress x syllable structure interaction with interpreters

on t he cubbrs0.473; &= 028 M816;m=.005), indicative of

sharper vertices for CV oxytone targets. Thus, IN fixated on CV oxytonesai/6), at a

faster rate thamonolinguals, though they did so later in the time course. Interpreters also
showed a lower proportion of target fixations than monolinguals 200 ms after the target

syllable offset (see the upper right panel of Figu83.
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Figure 2.3 Growth curve estimatgser group
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To sum up, both learner groups showed later target fixations in the default, CV
paroxytone condition (i.eLLAva). This assertion is corroborated by examining the non
interpreters and interpretersodo proeplsetion

Table 1). Specifically, the model estimates suggest thatmerpreters did not anticipate

3 Growth curve estimas of target fixations as a function of lexical stress and syllable
structure for each group during the analysis window. Symbols and lines represent model estimates,
and the transparent ribbons represents +SE. Empirical logit valueaxas gorrespond tproportions
of 0.12 0.50 0.88 0.98. The horizontal dotted line represents the 50% probability of fixating on the
target. The vertical dotted line indicates 200 ms after the offset of the target syllable.
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with CV paroxytones (Probability = 0.55; LB = 0.446; UB = 0.649), but did so at a higher
rate in all other conditions (Paroxytone CVC: Probability = 0.1465= 0.672; UB =

0.807; Oxytone CV: Probability = 0.742; LB = 0.661; UB = 0.81; Oxytone CVC:
Probability = 0.882; LB = 0.836; UB = 0.917). The same was true for the interpreter
group (Paroxytone CV: Probability = 0.526; LB = 0.42; UB = 0.629; Paroxytdie C
Probability = 0.738; LB = 0.661; UB = 0.802; Oxytone CV: Probability = 0.735; LB =
0.65; UB = 0.805; Oxytone CVC: Probability = 0.779; LB = 0.704; UB = 0.84).
Importantly, pairwise comparisons (see Appendix 3) showed that the learner groups also
differed from each other. In particular, there was a lexical stress x syllable structure

I nteraction on the hoFh%aSE=@a28d5.46ipkiO@L; t i me
39= T 0. 81; tSEI 2p=9WB32réspectively). Figure 3 shows that kbarners
have nearly identical trajectories for CV paroxytorieSv@). In all other conditions,
interpreter have steeper slopes with more bowed vertices, indicating later target fixations
with regard to nofinterpreters. That said, in all conditions theerpreters group fixated

on targets in equal proportion to noterpreters at the offset of the target syllable (the
dotted vertical lines), suggesting interpreters fixate on targets later but at a faster rate in

some conditions.

4 The range of participant ages was wider for imteters (see Table 1). Specifically, the three groups were
comparable regarding minimum age, but the inter
To address this possible confound we ifgiageasan addi
continuous predictor. There was no effect of age on the inte€épt€ 0.13p = .721), nor on any of the
orthogonal polynomial time terms (Time Age:c2(1) = 0.21p = .648; Time x Age:c(1) = 1.4,p = .23;

Times x Age:c2(1) = 0.24p = .621). Thus, we found no evidence suggesting that the probability of

fixating on targets was modulated by age in the interpreter group, and, to the extent possible, we discard the
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2.11Discussion

We investigated whether native and nogtive speakers use suprasegmental
(lexical stress) and segmental (syllabic structure) information to anticipate verb
morphology during spoken word recognition, and whether increased anticipatory
experience acquired viaterpreting facilitates anticipation in némterpreting L2
situations. The results showed that all groups used suprasegmental and segmental
information to anticipate words (except the advanced learners in CV paroxytone words),
that all groups anticipatdaktter in the less frequent conditions (CVC oxytone words),
that monolinguals anticipated earlier than L2 learners, and that interpreters anticipated at
a faster rate than the rest in some conditions. These findings demonstraggitieadand
non-native poken word recognition is modulated by suprasegmental and segmental
information, revealing thadtructural integration and lexical recognition go hand in hand
Additionally, phonological sequences associated with fewer possible endings facilitate
predictian, and, anticipatory experience, rather than L2 proficiency alone, enhances L2
prediction.

Ouir first research question explored whether Spanish monolinguals and advanced
English learners of Spanish use suprasegmental and segmental information to @nticipat
word endings, and whether they anticipate earlier and faster with less frequent CVC

oxytone words than more frequent CV paroxytone words. The hypothesis that

possibility that variations in the time courses of interpreters andnterpreters can be explained by age
related processing differences.
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monolinguals would use suprasegmental and
suffix was sipported Our data are consistent with prior studies showing that natives use
suprasegmental information to predict morphological information (Rak; 2015;
Soderstrom et al., 2012) and syntactic information (intonation: Nakamura et al., 2012;
Weber etal., 2006; pauses between clauses: Hawthorne & Gerken, 2014; Kjelgaard &
Speer, 199), and segmental information to anticipate morphological information

(syllabic structure: &jarra & Casillas, 2018; phonotactic probability: Roll et al. 2017
Theinfluece of these | inguistic variables is
suffix even when it is not presef8agarra & Casillas, 2@; Sderstrom et al., 2.

One unanswered question is whether the data of the studies exploring morphological
anticipation extend to lexical anticipation. We are currently analyzing the data of a
follow-up study investigating this.

Our second hypothesis that monolinguals would anticipate earlier and faster than
norrinterpreter learners was supported. Our data aligim studies showing that lexical
disambiguation depends more on lexical stress in Spédah Faraco et al., 2001) than
English (Cooperetal.,2@0) . Our findings suggest that
have interfered with their L2 perception of leai stress. However, the lack of a language
pair with similar stress and syllabic structure in L1 and L2 prevents us from making
strong assertions about this issue. To address this limitation, we plan to collect data with
Mandarin Chinese learners of Spgin{Mandarin Chinese and Spanish are both assumed
to be syllableimed languages, but English is stréissed), keeping syllabic structure

constant.
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Our third hypothesis that nanterpreter learners would use lexical stress but only
less frequent syllabistructure (CVC) was partially supported. As expected; non
interpreters were able to predict suffixes in the CVC condition, similar to Sagarra &
Casilllas (2018). However, they also anticipated suffixes in the CV condition with the less
frequent stress patin (oxytone verbs, e.daVO). Our data mirror preceding studies
showing that high proficiency learners use suprasegmental information, although less
extensively than monolingualSchremm et al.,@L.6). Our findings support the notion
that L2 predictivgorocessing is qualitatively similar to monolingual prediction (L2
learners benefit from the same facilitatory cues as monolinguals), but quantitatively
different (they predict less and cannot predict when neither facilitatory information type
is present).

Finally, our fourth hypothesis that monolinguals and-mterpreter learners
would anticipate earlier and faster in CVC oxytone words than CV paroxytone words was
supported. This is so because oxytones and CVC occur less often and have fewer lexical
competitors, which increases brain activation (suprasegmeiRalket al., 205), and
strengthens lexical acces3hplin, Levelt,& Schiller, 2006), morphological anticipation
in words (segmentaRoll et al., 201Y, and semantic anticipation in sentencediyes
DelLong et al., 2005; Matrtin et al., 2013; noatives: Foucart et al., 201&)verall, these
studies and our data support a phonological account of syllable typology as it relates to
markedness theoryHayes & Steriade, 2004; de La@006) (see @lina, 20®, foran
account of the role of syllable structure in Spanish and its interplay with markedness

constraints under an Optimality Theory framework). It is noteworthy that the advantage
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of CVC over CV can also be explained by listenleaiving a longer time to anticipate in
CVC than CV conditions.This alternative explanation is rooted in studies showing that
increased time facilitates anticipation (eukona, Fang, Aicher, Gm Magnuson,
2011). To further investigate this, we coigted statistical analyses at CV offset of CVC
and CV syllables, and we found identical results as at first syllable offset (analyses
reported elsewhere due to space limitations).

Our second research question examined whether increased anticipatory
experence acquired via interpreting facilitates anticipation in-mberpreting L2
situations. Our first hypothesis that interpreters would predict earlier and faster with less
frequent suprasegmental and segmental cues, like the monolinguals and the non
interpreter learners was supported. These findings are discussed @hogecond
hypothesis that interpreters would start predicting earlier than the rest was rejected.
Indeed, interpreters began predictlater than monolinguals and nénterpreters, except
in CV paroxytones (e.gL,Ava), where interpreters and namterpreters began predicting
at the same ti me. I nterpretersod ddairseyed an
this could be due to interpreters taking a conservative approach toaiitim effect,
interpreters pay a high price when making anticipation mistakes while interpreting,
because they need to restate the utterance

the speaker and retaining new input in memory). Moreover, patich depends on the

5 An anonymous reviewer proposes a third possibility, that is, that the CVC advantage may be rooted
in the same mechanisms that yield shorter reaction times when perceiving longer(Bi&ahli1962).
However, Raab (1962) focuses on perception of noise, rather than language.
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accurate prediction, in the infeeonhr et er s o

i nterpreterso6 del ayed pr egeiofdheinterpretergraum al s o

a feasible option considering that cognitive functions can decline with age (e.g., WM:

Park et al., 2103and that older adults have a reduced ability to make predictions unless

they have larger vocabularies and higher verbehicy Federmeier et al., 2@).

However, our datandicated that all groups were homogeneous in WM, and additional

statistics examining age effects in the interpreter group indicated that age did not impact

the interpreterso sebfodtinote 3). THese twopidcesofpr edi ct i

evidence rule out age as an explanation fo
Our third hypothesis that interpreters would anticipate at a faster rate than non

interpreters, but at the same rate as monolinguals partially supported. Thus,

interpreters were faster than nioreerpreters in all conditions except for CV paroxytones

(LAva). This condition involves a larger pool of lexical competitors, which might prone

interpreters to adopt a more conservative grdtory strategy due to the high cost of

prediction error. Interestingly, interpreters were also faster than monolinguals in some

conditions, i.e., CV oxytones (lavO) and CVC paroxytones (FIRma). We attribute

i nterpretersod f as ttieipatory expeeence.dnterpretiag expereencé e n s i

also makes them faster to rimrterpreters in coordination of simultaneous actions

(Garcia, Mufioz, & Kogan, 2019) and dual tasks (Morales, Padilla, GAn&z, &

Bajo, 2015; Strobach, Becker, Schubert, & Kib015). Faster anticipation is important

because it facilitates recognition and interpretation of information by limiting the
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repertoire of potential candidates, saves resources to allow the listener to prepare for
upcoming information, and guides tdpwn deployment of attention by improving
information seeking and decision making (Bubic, Cramon, & Schubotz, 2010). Finally,
although we explain interpretersodé faster
experience, we acknowledge that their sup#yi@ould be due to other measures of
language experience, such as increased weekly contact with the L2, or of cognitive
abilities, such as stronger resistance to articulatory suppression.

In sum, our data suggest that natives andmatdives use suprasegmntal and
segmental information to access spoken words (see Roll, 2015, for a review), and
anticipate better when there are fewer lexical competitors. Also, adult learners can adjust
their weighting of acoustic correlates of stress in ammp@ropriate mamer, in support of
accessibility models of adult L2 acquisition. Finally, increased anticipatory experience
results in later but faster L2 predictiofifere is still a wealth of unsolved problems and
unanswered questions regarding how humans anticigfatenation. Does prediction
involve preactivation(Huettig, 2A.5) or just a state of preparedn@ssrreira &

Chantavarin, 208)? Is preactivation probabilisticeLong, Urbah & Kutas, 2005) or
all-or-nothing (se&uperberg & Jaeger, 26 for discussior?) Do people predict specific

word forms PelLong, Urbach &utas, 2005) or just certain features (semantic,
morphological, etc.jPickering & Gambi, 218)? Is prediction pervasivB¢ll & Chang,

2014) or confined to certain situatiofidieuwland et al., 208)? Future research

investigating these issues must take place to have a comprehensive understanding of the

cognitive mechanisms underlying prediction.



2.12 Conclusion

We evaluated the role of suprasegmental and segmental information and
anticipatory expeence in native and nemative morphological anticipation during
spoken word recognitioreye-tracking data revealed that monolinguals and L2 learners
with and without interpreting experience used suprasegmental and segmental information
about lexical stres and syllable structure to predict word suffixes, except the L2 groups
in CV paroxytone words. Overall, all groups showed stronger prediction when
suprasegmental and segmental information reduced the number of possible lexical items
(oxytonic stress an@VC). Also, both learner groups predicted later than monolinguals,
but interpreters did so at a faster rate thanintarpreters (all conditions except CV
paroxytones) and monolinguals (in CV oxytones and CVC paroxytones). These findings
indicate that les frequent suprasegmental and segmental information and anticipatory
experience facilitate native and noative spoken word prediction. This study advances
our understanding of the complexity of anticipatory processes by separating L2
proficiency from préiction experience, and by measuring not only whether natives and

nornatives anticipate, but also when and how fast they anticipate.
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Appendix 1: Experimental sentences
La mujer llena / llend la jarra.

El padre bebe / bebio la cerveza.
La madre manda / mando la carta.
El director firma / firmd la factura.
La nifia pinta / pinto |8or.

El nifio sube / subié la pared.

El chico saca / saco la foto.

La chica come / comié la naranja.
El primo lava / lavé los coches.

La prima graba / grabo los cuentos.
La sefiora canta / canto la cancion.
El sefior compra / compro la joya.
El tio guarda guardo los billetes.

La tia rompe / rompié la nota.

La vecina lanza / lanz6 la pelota.

El vecino cambia / cambi6 la clave.
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Appendix 2: Growth curve model fixed effects

12¢€

Parameter Estimate SE t p
I nteromept (9 1.167 0.306 3.810 <.001
Time ( ) 5.704 1.042 5.476 <.001
Timez ( @) 11373 0.423 13.246 .001
Times ( @) 11711 0.367 14658  <.001
Syl l abl eo)gstructure (09 10.074 0.203 710.365 .715
Tmeel Syl lablma structure (9 0.772 0.621 1.243 214
Time2l Syl l abl® structure (0 0.571 0.310 1.842 .066
TimesT Syl |l abl ey)structure (2 10594 0.260 712.283 .022
Lexicalpstress (9 10.092 0.246 710.373 .709
Tmael Lexicaj) stress (2 0.125 0.616 0.203 .839
Time2l Lexica2) stress (02 0.666 0.305 2.184 .029
Timesl Lexica) stress (2 10.325 0.256 11.269 .204
Group oI N (0o 70.131 0.277 10.472 637
Timerl Groupwe) NI N (2 0.365 0.912 0.401 .689
Time2T Group2NI N (2 1.819 0.448 4.060 <.001
TimesT Groupm) NI N (2 0.124 0.385 0.323 747
Groupo)l N (9 10.255 0.287 10.889 374
Timel Group | N (09 0.668 0.942 0.709 478
Timez2lT Group) I N (2 1.615 0.462 3.496 <.001
TimesT Grous | N (92 0.022 0.396 0.056 .956
Syl lable structoyre T Lexical st 10.029 0.126 10.233 .816
Timeil Syl |l able structisure T Lexic 11.047 0.464 12.255 .024
Timel Syl lable strucdure T Lexic 0.146 0.282 0.517 .605
Timesl Syl l able strucdure I Lexic 10405 0.224 11811 .070
Syllablest ructure T Lexicwl stress 0.028 0.067 0.425 671
Timeil Syl lable structure T 1exic 1.004 0.271 3.708 <.001
Timel Syl l able structure b) Lexic 0.219 0.269 0.815 415
TimesT Syl l able structure B) Lexic 10.034 0.267 10.127 .899
Syl lable structure TopLexical st 10.014 0.069 10.199 .842
Timel Syl lable structure 1 Lexic 10507 0.278 11.821 .069
Tmeel Syl lable structure=2 Lexic 0.166 0.277 0.600 548
TimesT Syl |l able structure TIs)lLexic 0.773 0.275 2.816 .005




Appendix 3: Pairwise comparisons between learner groups.

Parameter Estimate  SE t p
IN-N1 Nog)( 2 0.124 0.283 0.436 .663
Timetx IN-N1T Nig)( 9 10.302 0.931 10.325 .745
Time2x IN-N1 N2g)( 2 0.204 0.457 0.447 .655
Timesx IN-N1 Nsg)( 2 0.102 0.393 0.260 .795
Syllable structure x Lexical stress x W | Nog) ( 2 0.042 0.069 0.615 .538
Time1 x Syllable structure x Lexical stress x INN 1 N 19)( 1.511 0.277 5.463 .001
Timez x Syllable structure x Lexical stress x ANl | N29) ( 2 0.053 0.275 0.194  .846
Times x Syllable structure x Lexical stress x INN N1 Ns9)( 10.807 0.273 12.954 .003




Appendix IV Growth Curve Model Random Effects.

12¢

Group Parameter Variance  SD Correlations
Participant Intercept 0.911 0.954 1.00
;‘:ﬂifﬂfe 0.275 0.524 1.20 1.00
;?Z::' 0.789 0.888 1.07 .31 1.00
Time1 9.548 3.090 42 1.17 .02 1.00
Timez 1.640 1.281 1.14 22 .08 .31 1.00
Times 0.980 0.990 140 .08 1.18 1.83 1.14 1.00
Item Intercept 0.264 0.514 1.00
Time 3.831 1.957 .28 1.00
Timez 1.304 1.142 1.74 1.37 1.00
Times 0.415 0.644 19 1.86 17.14 1.00
Residual 13.507 3.675




Chapter 3: Interpreting experience enhances the use of lexical stress and syllabic
structure to predict L2 word endings
3.1 Abstract

Prediction underlies many of | ifebs

have focused on how relationships between words trigger prediction, and some show that

prediction also happens within a word. Relevanhie $tudy, monolinguals and
advanced L2 |l earners use prosodic cues
to predict its suffix. To determine whether the same findings extend to words with non

morphological endings, we investigate whether Sggamonolinguals and advanced

English learners of Spanish with and without interpreting experience use stress (stressed,

unstressed) and syllabic structure (CV,
predict its normorphological ending. Simultaoas interpreters were included due to

their extensive training and experience on prediction of incoming speech. Participants
completed a visualorld eyetracking study where they listened to a sentence while
seeing two words on the screen and selectediting they heard with a button press.
Results revealed that monolinguals and interpreters predicted word endings under all
conditions, but nofinterpreters only predicted in the CVC oxytone condition. These
findings are relevant for (1) prediction accoumsisowing that prediction based on lexical
stress and syllabic structure occurs with4neoorphological word endings; (2)

phonological models, revealing that prosodic information manifested at the segmental

level is key for accessing meaning; and (3) sedanduage processing models,

it

uc

CcvVv
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indicating that additional prediction experience via interpreting practice enhances
predictive strategies.
3.2Introduction

Prediction is a crucial brain mechanism for cognition and perception (Lupyan &
Clark, 2015). Its rolesi so relevant that some scholars propose our brains are like
prediction machines using tajbwn expectations to prepare for stimuli that will likely
occur (Clark, 2013). In language processing, prediction is essential in facilitating
comprehension by pretating some components of linguistic representations (e.g., a
specific morpheme, phoneme or conceptual feature) and allowing the speaker to process
them ahead of time (Pickering & Gambi, 2018).
Importantly, prediction takes place at different linguisieels (morphosyntactic,
syntactic, semantic) and via a myriad of cues (contextual, morphological, prosodic).
Relevant to our study, native androrat i ve speakers can anticip
based on prosodic information in its first syllable, suctoae (natives; Roll et al., 2015;
nortnatives: Schremm, Séderstrom, Horne, & Roll, 2016) and stress (natives and non
natives: Sagarra & Casill asatiZ®k8®) .abHdwdwe
i ncorporate prosodi c emoghelogical wopdreraidg rentainsn g a
elusive. Is prosody a crucial cue for prediction regardless of morphological status? This
guestion is key to understanding the role of prosody in accessing and processing lexical
items in a quick and efficient manner durin@kpen word recognition.

To address this question, we use-ggeking to investigate whether Spanish

monolinguals and advanced English learners of Spanish with and without interpreting
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experience use lexical stress (paroxytone/oxytone) and syllabic ser¢CWiy CVC) in a
wordos initial -sorphdlogitalwerd éndinggery.eCdRnecarNE o n
dmeatID cardd ) . Lexical stress was selected as a
value in SpanishRApad potpaPAd @ ad6) and syl |l abic struct
was chosen because the coda reduces lexical competitors (Ldzgielles, Sagarra, &
Casilllas, 2019; Sagarra & Casillas, 2018). Interpreters were included because of their
experience making predictions g interpreting (Dong & Li, 2019). Our findings will
inform prediction, phonological, and second language processing models. In particular,
our results will determine whether the prediction within a word depends on the linguistic
nature of its ending (mphological or not). Also, our findings will advance the
understanding of the interplay of lexical stress and syllabic structure for word
segmentation and lexical activation purposes, illuminating whether phonological
encoding is similar in natives and noatives. Finally, comparing monolinguals and non
interpreter and interpreter L2 learners will determine whether L2 prediction is affected by
additional practice making predictions during simultaneous interpreting.

Interpreters and Prediction

Current approehes to bilingualism posit that carefully characterizing critical

aspects of bilingual language experience is key to fully capturing the complexity of

6 Target words and distractors were not related etymologically and did not vary in terms of
inflectional or derivational morphology. For this reason, we refer to the predicted content in this experiment
as noamorphological woreendings. We recognize thabvd endings might contain a morpheme (e.g., the
mo r p h-@aimep ap iddicating feminine gender).
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bilingual language control (Sulpizio, Del Maschio, Del Mauro, Fedeli, & Abutalebi,
2020). For instancefwlies show that extent and duration of L2 exposure modify neural
activity patterns while performing an inhibitory task (DeLuca, Rothman, Bialystok, &
Pliatsikas, 2019), and that language use (but not age of L2 acquisition or L2 proficiency)
modulates whé matter microstructure changes in areas related to language control
(Maschio et al., 2019). Simultaneous interpreting is a cognitively complex task that
requires concurrent comprehension and production of two languages. Training in
simultaneous interprety is linked to increased working memory (Dong & Cai, 2015),
phonological shofsterm memory (Babcock & Vallesi, 2015), error detection (Yudes,
Macizo, Morales, & Bajo, 2013), and reading comprehension (Bajo, Padilla, & Padilla,
2000). Interpreting also mdaks neural mechanisms. Trained professionals performing
simultaneous interpreting activate a wedfined brain network that allows rapid and
efficient switching between two languages, while untrained multilinguals display a
distributed neural network @tvaisAdelman & Babcock, 2019).

Relevant to our study, anticipation is one of the strategies taught in interpreting
courses to release the cognitive load during simultaneous interpreting (Li, 2015; Seeber,
2013). A study with a corpus of simultaneoustipteted speech (Germdreek
language combination) showed that professional interpreters make predictions
approximately once every 100 seconds and they are successful 93% of the time (Liontou,
2012). The strategy of anticipation is often emphasized betsyagactically
asymmetrical languages (Li, 2015) but has also been found between languages that are

more alike (Zanetti, 1999). Interpreters need a great deal of certainty in order to make a
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prediction due to the high cost of prediction error. When a giiedierror is made,
Il nterpreters must I mmediately repair it
while continuing to retain in memory the incoming speech from the speaker.
Surprisingly, there are only two studies exploring how predictionldsfduring
simultaneous interpreting in a controlled experimental setting. In one study, (Chernov,
2004) investigated anticipation during highly predictive contexts and found that there is
more prediction in the L:10-L2 than in the L2o-L1 direction. Sinfarly, (Hodzik &
Williams, 2017) compared anticipatioim a shadowing and a simultaneous interpreting
task and reported that context facilitated prediction during simultaneous interpreting and
shadowing, but transitional probabilities only facilitateddsction during shadowing.
Importantly, these two studies present methodological issues that preclude inferences,
which include a low sample pool, a mixture of professional interpreters with interpreting
students, an inappropriate task to measure anticipaand even lack of statistical
analyses.

|l nterestingly, interpretersod years of
prediction in norinterpreting situations. Lozanarguelles et al. (2019) examined the
effects of interpreting practice on ladticipation of verbal morphology at the word level.
They found that interpreters and rioiterpreter bilinguals predict at a lower rate than

monolinguals, although interpreters predict at a faster rate than bethtampreters and

7 This article distinguished between prediction (preactivation without reaching overt production)
and anticipation (preactivation with overt productiaidre the speaker has pronounced the specific
utterance).
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monolinguals. Theseesults show that extensive practice with interpreting facilitates
processing strategies during Rimerpreting situations. However, it is unclear whether
lower L2 prediction rates are due to general prediction patterns in the L2 or to difficulty
of procesing morphological suffixes. In the present work, we examined prediction at the
word level with noamorphological endings to understand whether morphological
endings impose a higher cognitive load delaying prediction in the L2, which is crucial to
understading the role of prosodic information during spoken word recognition in native
and nonrnative processing.
3.3 Prediction of morphological information

A large body of research shows that prediction, both between words and within
words, facilitates processj. Most studies examining prediction between words have
focused on determingroun gender agreement. These studies show that Spanish, German
and Dutch native speakers use the deter min
prediction is not uniformraong all natives. For example, shorter presentation time of
visual context combined with faster speech rate (Huettig & Guerra, 2019), exposure to
nontarget gender assignment (Hopp, 2016), and the multiple associations of a determiner
(1 n DQedt d ldforsisgelar common nouns, but also for plural nouns of both
common and neuter gender) have been found to hinder prediction of gender agreement
(Kochari & Flecken, 2018). This variability is enhanced in L2 populations. For instance,
intermediate ItaliasSpanish learners predict only with feminine gender nouns (marked)
(Dussias, Valdés Kroff, Guzzardo Tamargo, & Gerfen, 2013), advdoweBnglish

Spanish learners anticipate only with transparent gender nouns (Halberstadt, Valdés
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Kroff, & Dussias, 2018),rd intermediate EnglisBpanish learners cannot predict
gender at all (LewVilliams & Fernald, 2010).

Recently, scholars have turned their attention to predictive processes within a
word, focusing on the role of suprasegmental and segmental prosodio emésipate a
wordbés suffix. For suprasegmental cues, Sw
and number morphology, and the least commornircterms of type frequenay linked
to stronger prediction (Roll, Horne, & Lindgren, 2010; Stderstroofi, B Horne,
2012). Similarly, Spanish natives exploit lexical stress in the first syllable of a verb to
predict tense (past, present), and anticipate better with oxytone stress, which produces
less lexical competitors (Lozasfrguelles et al., 2019; Saga & Casillas, 2018). These
studies suggest that phonotactic probability facilitates the use of suprasegmental cues to
predict morphological information within a word. The same applies to segmental cues.
Thus, Swedish natives use phonotactic frequendlyeofwo first segments of a word to
anticipate number morphology, such that the fewer possible outcomes and the more
frequent those outcomes are, the stronger preactivation is (Roll, Séderstrom, Frid,
Mannfolk, & Horne, 2017). Along the same line, Spamatives showed increased
prediction syllabic structurgiggered less lexical competitors due to lower type
frequency(i.e., CVC).

In the case of L2 learners, research reveals a more complex picture. Some studies
show that upper intermediate learners oe8ish L2 and advanced learners of Spanish
use word tones and lexical stress, respectively, to predict morphological endings (Sagarra

& Casillas, 2018; Schremm et al., 2016). In contrast, other studies reveal that beginning
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learners do not use Swedish waodes (Gosselke Berthelsen, Horne, Brannstrom,
Shtyrov, & Roll, 2018) or Spanish stress (Sagarra & Casillas, 2018) to predict suffixes.
Interestingly, while the Spanish L2ers followed the same facilitatory pattern as the
Spanish monolinguals (unstresseiahsyllables increased prediction rate), Swedish
L2ers did not display a facilitatory effect of Accentakgociated with lower type
frequency over Accent 2. The lack of frequency effects in the Swedish L2ers could be
due to the use of different expmental techniques. While the study with monolinguals
was based on EEG data, the study with L2ers relied on reaction times, which might not
be sufficiently finegrained to capture these differences. Taken together, L1 studies
investigating suprasegmentaldasegmental cues to morphology during spoken word
recognition indicate that prosody is crucial for morphological prediction, and that less
frequent patterns (oxytone stress, CVC syllabic structure, lower phonotactic frequency,
and accent 1 in Swedish) fatzEte morphological prediction.
3.4 Prediction of semantic information

A second bulk of research has examined how constraining contexts lead to the
prediction of specific lexical items. When reading a kitghze probability sentence such
as ANTo mJue& fyroaisthave to milk a cow/an anim
predict the expected item (6a cowbd) and di
with an unexpected item (o6an animal déd) (Eng
et al., 2013; Dtch: Otten & Van Berkum, 2009). The same effect is found when listening
to sentences (Foucart, Ruiada, & Costa, 2015). Along the same line, native speakers

of English use the semantic information encoded in a verb to predict semantic features of



an incaning noun (Altmann & Kamide, 1999, 2007). As with morphosyntactic

prediction, studies show mixed results and Nieuwland et al. (2018) failed to replicate the

same effect at the article. This could be due to a variable relationship between the noun
andthedt er mi ner in English (6da cowd but Oan e
learners, French and Catalan learners of Spanish predict nouns of constraining sentences

in a similar manner to monolinguals (Foucart, Martin, Moreno, & Costa, 2014).

Nevertheless, teipredictive effect seems to be restricted to languages that are closely

related (as in Foucart et al., 2014) and Spanish learners of English do not show a

prediction effect at the article (although they do at the noun) (Martin et al., 2013).

In sum,prior research on semantic prediction has focused on how a constraining
context or the semantic information of the verb lead to prediction of a specific lexical
item or its semantic features. However, it is unclear whether similar processes occur
within aword. Does prediction within a word also happen with-nmrphological word
endings? To answer this question, the present study focuses on the use of stress and
syllabic structure to predict the final syllable of nouns in Spanish.
3.5Prosodic Cues

In thissection we first analyze the relevance of the syllable as a phonological
segment used for segmentation and lexical access in Spanish. Then, we continue our
discussion of how syllabic structure and lexical stress affect lexical access, and we
conclude by smmarizing previous studies on the topic. Syllables are fundamental
sublexical units in phonology and syllabification strate@id<e., speech segmentation

using syllabic informatiod are specific to each language. French native speakers



13¢€

strongly rely on gllabic information to encode words (Mehler, Dommergues,
Frauenfelder, & Segui, 1981), whereas English natives do not seem to use syllables to
access a lexical item (Cutler, Mehler, Norris, & Segui, 1986), which could be in part due
to English presenting laigher rate of ambisyllabicity. Intervocalic consonants before
unstressed vowels can be part of either syllable, e.g., thébAlancecould belong to
either the first or the second syllable. In the case of Spanish, results show more variability
than n French. Hence, some studies point out that syllabic information does not facilitate
word activation (Sebastia@allés, Dupoux, Segui, & Mehler, 1992), while others find an
activation effect replicating the French findings (Bradley, San€tesas, & Garei
Albea, 1993). Simonet (2019) proposes this may be associated with segmentation being
more vulnerable in Spanish and taking place later at a higher processing level. The author
argues that, overall, Romance languages (French, Catalan, Italian, and Sjssish
syllabification as a speech segmentation strategy. Furthermore, there seems to be an
interaction between syllabification and lexical stress, such that, in Catalan, unstressed
(but not stressed) first syllables facilitate word activation (Seba&iéiés et al., 1992).
Given the relevance of syllabification in Spanish and its interaction with lexical stress, it
could be possible that the information contained in the first syllable of a word is used to
anticipate the woreé@nding before it becomes aaile regardless of the type of word
ending (morphological véwonmorphological).

Regarding syllabic structure, there seems to be a general preference for open (CV,
default) syllables over closed syllables (CVC, marked) (Hyman, 1975; Jackobson, 1968),

implying that a coda can make a syllable more salient for the listener. Importantly,



information contained in the first syllable is used to reduce the number of competitors
and, hence, the more information the listenerchas. syllables with a cod& , the fever
competitors during lexical activation (Cholin, Levelt, & Schiller, 2006). Previous studies
support this hypothesis by showing that the presence of a coda (CVC) facilitates a
stronger prediction effect in Spanish natives and interpreter L2 learneraro$sp
(LozancArguelles et al., 2019), and namerpreter advanced L2 learners of Spanish can
only anticipate morphology when the first syllable of the verb contains a coda (Sagarra &
Casilllas, 2018).

Finally, lexical stress is defined as the relativenpireence of one syllable in
relation to the rest of the syllables in a word and is a suprasegmental used contrastively
both in Spani spaPEPApdadpdt andod ipeSENT)g!| i sh
Despite this similarity between both languages, gnatings reveal that Spanish and
English natives use lexical stress differently. In both languages, a prosodically matched
prime facilitates perception (i.&aster reaction times), but a mismatched prime inhibits
perception only in Spanish natives (Coggeutler, & Wales, 2002; Sotéaraco,
SebastiarGallés, & Cutler, 2001). These results indicate that lexical stress could be used
to reduce the number of competitors during lexical access only in Spanish. A possible
explanation is that English, often caeyed a stressmed language, tends to undergo
vowel reduction processes when the vowel is in an unstressed position, whereas Spanish,
regarded as a syllabtened language, roughly maintains the same duration for all
vowels. English natives might relywowowel reduction, a segmental, for lexical access,

rather than on lexical stress. Another notable difference between English and Spanish is
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stress patterns. Whereas most words in English start with a stressed syllable
(approximately 90%) (Cutler & Cartet987), the most frequent stress pattern in Spanish
is stress on the penultimate syllable (around 75%) (Bato, RodrigueFornells, &
SebastiarGallés, 2007), which is only initial stress in the case of disyllables. This has
important implications forignal segmentation and lexical access. In English, strong
syllables trigger segmentation of continuous speech, as shown in a word spotting
experiment in which English natives took longer to recognize a word when the first
syllable was unstressed (CutleMBrris, 1988). Crucially for our study, if English
natives continue to use the same strategy, we would expect them to predict only when the
target word starts with a stressed syllable.
3.6 The Study

Our study investigates whether native speakers of Spasestexical stress
(stressed vaunstressed first syllable) and syllabic structure (openlosed syllables) in
the first syllable of a word to predict word endings, and whether advanced English L2
learners of Spanish with and without interpreting edgmee can learn to use this
information in a similar way to natives. Research indicates that natives aimditives
use suprasegmental cues instantiated in the stem (e.g., word tones in Swedish, lexical
stress in Spanish) to predict suffixes (e.g., numteking and verbal morphology in
Swedish, verbal morphology in Spanish) (Loza#rguelles et al., 2019; Roll et al.,
2015; Sagarra & Casillas, 2018; Soderstrom et al., 2012). However, it is unclear whether
prediction only applies to the prediction of mgbogical suffixes or whether it happens

regardless of the type of word ending. Our research question is: Do lexical stress and
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syllabic structure facilitate prediction of word endings among monolinguals and
advanced English learners of Spanish with artdout interpreting experience?

First, we hypothesize that monolinguals will use lexical stress and syllabic
structures to predict word endings, but they will do so at a lower rate than in Sagarra &
Casillas (2018) and Lozanargtielles et al. (2019). Prewis work has explored
semantically related words (e.taya-lav, 6és/ h-weashetiéy We expand
research to semantically unrelated words (papapapa potated a )d Semantic
relatedness is important because the beginning of semantinadlijated words activates
a broader network of semantic neighbors and might delay prediction. Moreover, it is still
unknown whether prediction is possible due to the semantic relatedness of both words
(smaller competitor pool), or whether prediction dksces place when target and
competitor are phonologically related (shared initial syllable) but semantically unrelated
(larger competitor pool). We expect that items related only at the phonological level will
be more difficult to process and will yieldwer prediction rates. This is in line with
previous studies showing that cuedked to more lexical competitorssult inlower
prediction rates (Roll et al., 2015; Sagarra & Casillas, 2018) because of the larger
competitor pool. Specifically, we anticiigathat monolinguals will not be able to predict
word endings with CV stressed initial syllables, and that, similar to previous studies, both
CVC and unstressed initial syllables (less frequent) will facilitate prediction.

Second, we predict that namerpreters will only anticipate word endings when
preceded by a CVC unstressed syllablllE, 61 D6) . We expect that

unrelatedness of target and distractor words in the present experiment will be especially
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detrimental to learners because thely meed to activate an even bigger pool of lexical
competitors in two languages. Based on LozAmgiielles et al. (2019) and Sagarra &
Casillas (2018), CVC unstressed syllables facilitated prediction due to their lower
frequency and reduced pool of leXicampetitors. Nofinterpreters should be able to
make a prediction with the most facilitative condition, C¥.C unstressed initial
syllables. Moreover, in the CVC unstressed condition;intrpreters should activate a
larger pool of lexical competiterand start making a prediction later than monolinguals.
Third, based on LozarAarguelles et al. (2019), interpreters will display a similar
prediction pattern to that of nenterpreters, predicting only in the CVC unstressed
condition, but doing so atfaster rate than the advanced learners. This is because
interpreters often wait to commit to a specific lexical decision due to the high cost of
making an error and having to repair it. In the current study, we expect activation of a
higher number oflexe!| competi tors to also slow down
interpreting experience will accelerate their speed of prediction.

Our findings will shed light on prediction models showing whether lexical stress
and syllabic structure can also be useth@prediction of word endings that are not
morphological suffixes. Additionally, results will inform phonological models, indicating
the role of prosody (i.e., lexical stress) in prediction, and whether different syllabification
strategies can be learniedthe L2. This is crucial in understanding the role of lexical
stress for lexical access, revealing whether it is included in all items of the mental lexicon
of the speaker, or whether it is only relevant for prediction in words that can be

decomposed iotmultiple morphemes. Finally, this study will clarify whether
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anticipatory experience during simultaneous interpreting affects L2 prediction-of non
morphological endings. This will help to elucidate which factors can modify L2
processing strategies durisgoken word recognition.

3.7 Methods

3.7.1Participants

We collected data in the U.S. and in two monolingual regions of Spain. There
were three groups of participants: Spanish monolinguals (n = 32, 18 females), English L1
advanced learners of Spanish witlh interpreting experience (n = 26, 17 females), and
English L1 advanced learners of Spanish with interpreting experience (n = 23, 17
females). Monolinguals were born and raised in a monolingual region of Spain, and
despite taking English classes duringhhschool, they reported their English level was
low and they did not use it on a regular basis. They were between 18 and 47 yddrs old (
= 30.63,SD= 8.89). Most of them had not spent a significant amount of time in an
Englishspeaking countryM = 0.25 SD= 0.84, in months).

Both interpreter and neimterpreter groups were born and raised in an English
monolingual environment with English monolingual parents. Their schooling (elementary
through high school) was in English. Nomerpreters and interpiers were between 19
and 76 years old (neinterpretersM = 30.16,SD= 6.22; interpreterdvl = 41.70,SD=
12.82) and started acquiring Spanish after the age of 13ifteypretersM = 13.15,SD
= 2.89; interpreterdvl = 14.61,SD= 3.83) becoming flug around the age of 20 (non
interpretersM = 20,SD= 3.07; interpreterd = 20.74,SD= 3.14). Most had spent time

in a Spaniskspeaking country (neimterpretersM = 19.31,SD= 16.45, in months;
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interpretersM = 35.61,SD= 85.53) and reported using Spanish on a regular basis (non
interpretersM = 28.65,SD= 17.97, weekly % of time; interpreteid:= 30.65SD =
14.48, weekly % of time).

Two onesided tests of equivalence were conducted to verify that advanced
learners ad interpreters had equivalent L2 proficiency, and that the three groups had
compar abl e working memory. Modedofd3.doref f ect
L2 proficiency, advanced learners and interpreters showed L2 proficiency effects
statisticallynot different from zerot(45.1) = 0.906p = 0.815%. As for working memory,
all pairwise comparisons were statistically not different from zero (monolinguals
vs.interpreterst(33.48) =-0.770,p = 0.777; monolinguals vedvanced learners:
t(40.07) =-0.196,p = 0.577; interpreters vadvanced learnerg45.91) =-0.541,p =
0.295).

Al interpreters had a master6s in inte
certifications. Crucially, they used both consecutive interpreting (the speakeiautters
speech section that is interpreted directly after) and simultaneous interpreting (the
interpreter translates at the same time the speaker is talking) on a regular basis. At the
time of testing, they had been working as professional interpreters betwadr83
years M = 12.43,SD= 10.10), and they worked on average 18 hours per v&igk (

6.89).

8 Five noninterpreter learners were removed from the initial sample of 3daaner participants
to ensure L2 proficiency comparability with interpreter participants.
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3.7.2Materials

All data were collected individually in one session (approx. 50 min). In order to
determine eligibility to participate in the experiment, tlve tearner groups (nen
interpreters, interpreters) completed the Spanish proficiency test before the experiment
(15 min). Data were collected individually in about 1 hour in this order: language
background questionnaire (5 minutes),-&geking task (15 mutes), phonological
shortterm memory test (10 minutes), working memory test (10 minutes), and translation
task (5 minutes). This study will focus on the @ggcking task.

3.7.2.1Screening tests

The Spanish proficiency test was an abbreviated versithe ELE Qiploma
de Espafiol como Lengua Extranjgraased on Sagarra & Herschensohn (2011). The test
included 56 multiple choice questions assessing grammar and vocabulary knowlege.
Correct answers received one point and incorrect answers were giogoigs. A
minimum of 40 points was required to participate in the experiment. The language
background questionnaire included question
languages, time spent in an L2 country, languages of schooling, age of anguoisitie
L2, age when they became fluent in the L2, and weekly percentage of use of the L1 and
L2. Moreover, interpreters answered information about their working language
combinations, official training or certifications in interpreting, topics theyiafeed in,

years of work experience, and hours interpreting in a regular week.
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3.7.2.2Eyetracking Task

Eye movements were recorded using an EyeLink 1000 Plus desktop mount (SR
Research) with a sampling rate of 1k Hz, a spacial resolution: 32° horiZiftalertical,
and an averaged calibration error of -25°. Stimuli were presented on a BenQ
XL2420TE monitor with a 1920x1080 pixel resolution and Sol Republic-Ba01
headphones. The experiment consisted of 72 sentences (8 practice, 16 experintental, a
48 fillers). All sentences were between 7 and 13 words lbirg £0.20,SD= 1.68).
Fillers belonged to two other categories equally distributed (prediction based on verb
information:La sefiora bebié/sacoé la leche/fruta de laneyera6 The | aldthe dr an k /
mil k/ fruit from the fr i dglLamdujerpeledéecohiuitasy on b a
dientes/pufios porelespgso 6 The wi fe fought tooth and na
the experimental trials, target and distractor words had the santenofrsyllables
(between 2 and 3), and the first syllable of both target and distractor items was identical
except for lexical stress. Half of the subject nouns were anitogteXpertos 6t h e
expertsod) anegldsaih f oit & n igal af the targetywdrpls. werkl
paroxytone PApa potatd and half were oxyton@&PA dad. Moreover, half had a
coda in the first syllablecarne/carné 6 me at / | D c ar ¢gapg/papaand hal f
ot at)o/ dad?éd

We created two versions of the experimamd assigned participants randomly to
one of them. Each version included one of the two conditions of every word pair (e.g.,
version 1 containedapa version 2 containegapd. Sentences (fillers and experimental)

were organized using a Latin Square gesPractice trials followed the same order in



both versions. For the visual stimuli, we used words instead of pictures because of the
low imageability of some of the target words. Previous research shows that words are
more discernible between phonolodicampetitors in nofpredictive contexts (Huettig
& McQueen, 2007). Each word (target and distractor) was centered in the left and right
halves of the screen in Arial font 150pt size. Half of the target words appeared on the
right and half on the left, arfthlf of the paroxytone words appeared on the right and half
on the left. Experimental and filler sentences were distributed into pairs (condition 1 and
condition 2) and then randomized in three different lists. Sentences were recorded in a
professional sand booth, using a AKG Solid Tubem microphone, a MIDAS Venice F32
audio interface, and a Sonar 4 STUDIO EDITION Sound Forge 10 recording software.
After segmenting all the selected iterations (from sentence onset to sentence offset), we
used Praat (Boersné&aWeenik, 2017) to normalize the scale peak intensity, and added
100 ms of leading silence to each file.

3.7.3Procedure

For the eydracking task, participants first sat in front of the monitor with their
heads stabilized with a chiest and performed@point calibration. They received
instructions in Spanish, indicating them to look towards the words on the screen and
select the word they heard in the audio as soon as they could recognize it by pressing the
right or left shift key on a regular Engli&keyboard. They were instructed to select the
word as soon as they recognized it without waiting until the end of the sentence. For
every trial, participants completed a drift correction, looked a 250ms fixation sign, and

saw two words on the screen (targhstractor) for 1,000ms, listened to a sentence, and
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chose one of the two words on the screen by pressing a button. Afterwards, a rectangle
appeared around the selected words confirm
presses before the onsétloe target word were not recorded.
3.8 Statistical Analysis

Eyetracking data were extracted using DataViewer-g&Rearch) and
downsampled to 50 ntsns. We used R (Version 3.6.1; R Core Team, 2019) to carry out
statistical analyses, as well as the packéged (Bates, Machler, Bolker, & Walker,
2009) to fit the models andultcomp(Hothorn, Bretz, & Westfall, 2008) for pairwise
comparisons betwedearner groups. Empiricadgit growth curve analysis (GCA,
Mirman, 2014) was used to analyze eye fixations towards the target. Specifically, we
modeled the probability of fixating on target words over the time course. In order to
capture the time frame \eh fixations towards the target departed from chance, we
analyzed the time window comprised between 200 ms before the offset of the target
syllable and 600 ms later. Humans roughly take 200 ms to launch a saccade after hearing
a stimulus (Salverda, Kleinsmidt, & Tanenhaus, 2014). We adjusted the time course to
be centered around 200 ms after the offset of the target syllable such that the model
intercept would reveal probability of looks towards the target. The time course was
modeled using the linear, gdratic and cubic orthogonal polynomials. Binary responses
(fixations to target or distractor) were t
oOvisual worl do eyetracking data using mult
terms, group (molinguals, norinterpreters, interpreters), lexical stress (paroxytone,

oxytone), and syllabic structure (CV, CVC) were entered as fixed effects, and lexical
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stress and syllabic structure were sum coded such that parameter estimates represented
effect sizs of change from CV to CVC syllables and paroxytone to oxytone stress.
Models included subject and item as random intercepts on all time terms, as well as by
participant random slopes for syllabic structure and lexical stress on all time terms. Also,
mond i ngual s were used as the baseline group
learner groups showed differences in the growth curve between the learners and the
monolingual group, and pairwise comparisons contrasted both learner groups. Finally,
nestednodel comparisons served to evaluate main effects and higher order interactions.
3.9Results

The full model summary can be found in Appendices 2, 3 and 4. We begin by
reporting significant findings for monolinguals and then compare them with the two
learrer groups. The GCA model intercept represents the log odds of the baseline group
(monolinguals) fixating on the target, holding all conditions equal (time course, lexical
stress and syllabic structure). The log odds were 1.29 (proportion:78). Theinear
and cubic time terms capturie43 805 gmoi d
t=9.63;p<. 0 0sd=57T 10. 9 3=0.243E1 7 . 90.Q01).

There was a main effect of lexical stress on the linear &(0) € 3, p <.001),
such that hloling syllabic structure constant, a change from paroxytone RAga to
oxytone (e.gpaPA i ncreased the 210806 pE62893=275, t he s
p =.006). This suggests that monolinguals fixate on oxytonic targets at a highéarate t

on paroxytonic targets. There was also an interaction on the quadratic term approaching
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significance, such that a change from no coda to coda increased looks towards the target,
but only in the 20=065@3B6¢0.26/1=1.95,m=n0%%).t i on (2

In line with the effects described above, we see that the probability that
monolinguals will |l ook towards the taraget
above 80% for all conditions except for CV paroxytones (BAgpa (CV Paroxytone
Probability = 0.697; LB = 0.62; UB = 0.764, CV Oxytone: Probability = 0.829; LB =
0.772; UB = 0.874, CVC Paroxytone: Probability = 0.849; LB = 0.799; UB = 0.888,
CVC Oxytone: Probability = 0.825; LB = 0.768; UB = 0.871). Figdileshows model
estimate®f probability of looks towards target for all groups. In sum, monolinguals
anticipate word endings above chance in all conditions and the stress final with coda

condition (e.g.carNE) seems to increase prediction.
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For the norinterpreter group, we found a simple effect of group such that,
averaging over all conditions, namterpreters predicted at a lower rate than
monol i mgad &l € FO253 &1 2 . 8=22Q05). Furthermore, there was an
effect of group on t hel YPuSkEdOr3gtt=56.01;pxM@L; cubi c
234a=1.11; SE=0.33;t = 3.38;p < .001), indicating that nemterpreters had a more
bowed time course with steeper inflectipoints (i.e., sharper vertices) than
monolinguals. That is to say, namterpreters anticipated at a faster rate than

monolinguals, but did so later in the time course. An interaction of syllable structure and

9 Figure 1: Model estimateaeflecting probability looks towards target 200 ms after the offset of the target
syllable. The thick white line represents the 50% probability of fixating on the target. Circles and triangles
represent means, whiskers depict upper and lower bounds.
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lexical stress on the intercept and thedjuaa t i e =10.41; S&= (. 06;t = 6.46;

p<. 0028=7 00. 6 &0.263E1 2. p=6.011) revealed that, averaging over the
time course, we see that the addition of the coda is more beneficial for the advanced
learners than for the monolingud¥sho were already predicting at high rates).
Furthermore, at the offset of the target
indicating that the monolinguals focus on targets at a faster rate. We see that non
interpreters predict word endingstire CVC oxytone condition (e.gcarNE)

(Probability = 0.716; LB = 0.635; UB = 0.785), but not in the rest of conditions (CV
Paroxytone: Probability = 0.551; LB = 0.462; UB = 0.636, CV Oxytone: Probability =
0.445; LB = 0.356; UB = 0.537, CVC ParoxytoneolPability = 0.481; LB = 0.394; UB

= 0.57).

Unlike the norinterpreters, interpreters predicted at the same rate as the
monol i mgea &I & &O253E1 1. 9=0.057). The group effect on the
guadr at i c2210.76)8E=0.89t m1.96 p = .05) indicated that interpreters
had a more bowed time course than monolinguals and fixated on targets later on the time
course than monolinguals. Also, the interaction of syllabic structure and lexical stress on
t he i nitse0.24;Sp1t0.06/t=3.22;p=.001) revealed that stressed CVC
syllables produced more looks at target words in the interpreters than the monolinguals.
Furthermore, model estimates indicate that interpreters predicted word endings under all
conditions (CV Paroxytone: Fpability = 0.604; LB = 0.515; UB = 0.686, CV Oxytone:

Probability = 0.65; LB = 0.56; UB = 0.729, CVC Paroxytone: Probability = 0.683; LB =
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0.599; UB = 0.756), and that they predicted more in CVC unstressed syllables (e.qg.,
carNE) (Probability = 0.758; LB 9.683; UB = 0.82).

Finally, the comparison of neinterpreters and interpreters produced a main
effect of group 2=ll5 BE0.4l1=ax80;p=t.008), reavealmgn ( o
that, holding all variables constant, Rioerpreters started taredict later in the time
course than interpreters. Moreover, the interaction of syllabic structure and lexical stress
was si gmw#0.20;,SB=007;tE 2.97;p=.003), such that adding a coda and
changing from paroxytone to oxytone was moredberal for norinterpreters than for

interpreters. Figur8.2 shows growth curve estimates for all groups and conditions.
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Figure 3.2 Growth curve analysis for each groapd condition

Paroxytone Oxytone

Group

Empirical logit of looks to target

JAD

2200 0 200 400 600 -200 0 200 400 600
Time (ms) relative to target syllable offset

10

10 Figure 2: Growth curve estimates of target fixations as a function of lexical stress and syllable
structure for each group during the analysis window. Symbols and lines represent model estimates, and the
transparent ribbons represent +SE. Empirical logit \sabireyaxis correspond to proportions of 0.12, 0.50,

0.88, and 0.98. The horizontal dotted line represents the 50% probability of fixating on the target. The
vertical dotted line indicates 200 ms after the offset of the target syllable.
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3.10Discussion

The goal of thistudy was to evaluate whether monolinguals and adult L2
learners with and without interpreting experience use lexical stress (stressed, unstressed)
and syllabic structure (CVC, CV) in a word
indicate that atives and the interpreter learners use lexical stress to anticipate word
endings under all conditions, but nomerpreter learners can only predict word endings
preceded by CVC unstressed syllables, the least frequent type of stress and syllabic
structue. These findings show that prosody plays a central role in monolingual prediction
within a word and that additional experience making predictions during simultaneous
interpreting facilitates prediction in the L2.

First, we discuss the question of whethmEmolinguals are able to use lexical
stress to predict word endings. We expected native speakers to predict at lower rates than
previously found in the unstressed conditions (paPA dad aarNEE 61 D6) and
CVC stressed condisitons (e. GARne6 me at 6) , but not to predic
conditions (e.g.PApgd. Our findings did not support this hypothesis. In effect, the
monolinguals anticipated in all four conditions at similar rates as in previous studies
(above 80% in all conditions exddpr CV stressed initial syllables). In line with
LozancArguelles et al. (2019), oxytone words were predicted at a higher rate than
paroxytone words and adding a coda (i.e., CVC condition) increased prediction rate, but
only in paroxytone words. Thesadiings suggest that in monolingual processing, the

same strategies underlie the prediction of both verbal morphology (a suffix H{&ma
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firMOO6 ( s) hesi/gnseidgobny)s and wor d CARndcarNH). Previons gener
research associated lessquent suprasegmental (Soderstréom et al., 2012) and segmental
cues (Roll et al., 2017) with stronger prediction patterns of morphological suffixes. The
present findings contribute to this line of research by showing that similar processes
occur for lexicalitems not involving inflectional morphemes. Our results support the
notion of the syllable as a fundamental sublexical unit for predictive processing (see
Simonet, 2019, for a review). Also, our data rule out the possibility of speakers selecting
the mosfrequent stress pattern (in Spanish, around 75% of words follow paroxytone
stress) by showing the opposite trend. Thdbiser type frequencef lexical stress
pattern (oxytone words) produces more taftdjet and earlier predictionisecause it is
linked to fewer lexical competitors
Second, we asked whether advanced L2 learners would be able to use stress and
syllabic structure to predict word endings. We hypothesized that advanced learners
without interpreting experience would only anticipate with QWGtressed syllables
(e.g.carNE 61 D6) . Resul t s s umnmEmreters oolypredittedp ot he s |
above chance at the offset of the target syllable when preceded by unstressed CVC
syllables. Also, nofinterpreters predicted less and later thamolinguals, and stressed
CVC syllables (e. gCARne 6 meat 6) facilitat eanterpeteredi cti o
than in the case of monolinguals. Nioterpreter results are consistent with those
obtained by Sagarra & Casillas (2018). They found thdt bminolinguals and advanced
learners followed similar predictive patterns benefiting from unstressed CVC syllables.

Nevertheless, the current study shows thatinterpreters had greater difficulty



predicting noamorphological endings than morphologicaffsxes. Two different

reasons could explain why nomorphological endings are more difficult. One possibility

could be that prediction within nouns is different from prediction within verbs.

Neuroimaging studies show that the processing of inflected rameéhserbs engages

different neural systems, both in typical populations (Tyler, Bright, Fletcher, &

Stamatakis, 2004) and atypical populations (with aphasia Kambanaros & Steenbrugge,
2006; with Parkisonds di sease sBsmouhsenger et
explanation is unlikely because previous research has found preactivation of both verbal
morphological suffixes (Roll et al., 2015; Séderstrom et al., 2012haminal

morphological suffixes (Roll et al., 2010; Roll, S6derstrom, & Horne, 28&8gerstrom,

Horne, & Roll, 2015). Another possibility is that the lack of semantic connection between
target and distractor words might hinder prediction by activating too many semantic
competitors. In the present study, the target and distractor werdesemantically

related and, therefore, may activate a higher number of lexical competitors than the

words used by Sagarra & Casillas (2018) & Loz&o g ¢ el | es et al . (201
(where target and distractor only differed in verbal tense). L2 speaktivate an even

larger number of competitors than monolinguals due to activation in both their L1 and L2

and thus need more time to make a decision between the two words presented on the
screen. This explanati on i althatb2riearnesstmgmt wi t
have difficulties inhibiting irrelevant candidates while making linguistic predictions. In

practical terms, this would mean that phonology alone triggers prediction and lexical
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access for monolinguals, while processing phonolsegyare vulnerable to semantic
interference in the case of L2 learners.

With regard to the interpreter group, we had predicted that they would only
anticipate word endings preceded by unstressed CVC syllables, and that they would
predict faster than neimterpreters. Contrary to our expectations, like the monolinguals,
the interpreters predicted above chance in all conditions. The only significant differences
between interpreters and monolinguals were time of prediction (interpreters predicted
later) and s&ngth of the interaction (adding a coda to oxytone targets was more
beneficial for interpreters). In addition, narterpreters predicted later than interpreters
and the interaction between lexical stress and syllabic structure was stronger forthe non
interpretersEarlier predictions suggest that interpreters are fasf@ocessing all lexical
competitors and selecting a specific candidate thanamterpretersalthough slower than
monolinguals. This difference in speed between interpreters and nguedrcould be
attributed to increased | exiThigfihdngompeti ti o
supports modelpositing that prediction is probabilistic in nature, rathananall-or-
nothing phenomenon (Kuperberg & Jaeger, 2016).

These results showdifferent picture than that depicted in Lozakrglelles et
al. (2019) and indicate that interpreting experience plays a crucial role when predicting in
nortinterpreting situations. Why does interpreting have a greater impact in the prediction
of noun edings (e.g.carne O meat 6) t h arfirmae rob( se)nhdei nsgisg n(sed.)
simply, interpreting training increases white matter in brain areas related to speech

processing, specifically those charge of phonological processing and mapping speech



sounds onto articulatory and lexical representatjbtesvaisAdelman, MoseiMercer,
Murray, & Golestani, 2017). This advantage might be the result of having to
simultaneously monitor two incoming streams of speech in two different languages
(speech inpufrom the speaker and their own interpretation). One explanation could be
t hat phonol ogi cal representations have bec
their predictive processing based on prosodic cues similar to that of monolinguals.
Interpretes might have extracted stress type frequency from the input and include it in
phonological representation of lexical items, which, in turn, allows them to better
categorize each lexical ite(Bybee, 2001)However, in the case of verbal suffixes, L2
learnes (interpreters and nanterpreters) may struggle predicting morphosyntactic
information. According to the RAGE hypothesis (Reduced Ability to Generate
Expectations, Giter & Rohde, 2013), L2 learners can integrate L2 morphosyntactic
information, but tiey experience difficulties making predictions based on
morphosyntactic information. This might explain why interpreters are clearly superior to
norrinterpreters when predicting noun endings, but they perform closer to non
interpreters in the case of verlsalffix prediction.

Results from both interpreters and Aaterpreters also reveal that L2 learners
can readjust their use of stress to process the L2. As previously explained, English natives
rely on initial stressed syllables to segment continuous b€atler & Norris, 1988).
Our findings show that both learner groups exploited unstressed syllables to predict word
endings (only for CVC syllables in the case of snaterpreters). Importantly, a shift in

processing strategies based on lexical stressruibdconditions (stressed, unstressed,
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CV, and CVC) ensues from extended practice with interpreting. This is in line with
research linking interpreting with neural enhancement of brain regions associated with
articulatory processing (Hervafsdelman et b, 2017).

In order to situate current findings within a larger picture, we compare the present
study to similar experiments. The present study shares the following aspects with Sagarra
& Casillas (2018): (1) lexical stress and syllabic structure aretoga@dict word
endings; (2) target and distractor have identical first syllables, only distinguishable by
lexical stress; (3) all words are disyllabic (except for two word pairs that were trisyllabic
in the present study); (4) the same experimental paradias used, the visual world
paradigm based on words (rather than pictures); (5) participant groups shared the same
characteristics, and (6) lexical frequency was equivalent across conditions and
experiments. To discard the option that our findings ditfdrom those of Sagarra &
Casillas (2018) due to differences in the lexical frequency of the words, we compared the
lexical frequencies of these two studies using two dictionaries of frequencies: NIM web
application (Guasch, Boada, Ferré, & SaneBiezas2013) and Corpus del Espariol
News on the Web (NOW) (Davies, 2019). Two aneed tests of equivalence were
performed comparing frequency in the 2018 study and the present study, and revealed no
significant differences, (NIM: verb ending4= 93.06, nounmdings:M = 152.37,;
t(37.01) =-0.191,p = 0.575; NOW: verb endingdd = 132751.30; verb endingst =
166100.201(52.1) = 0.559p = 0.289).

If the 2018 and the present study used words with similar lexical frequency, what

else can explain the differences in the results? Sagarra and Casillas (2018) examined
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prediction of morphological verb endings and presented semantically related word pairs
(e.g.,cantai 16lwede6 s / h el sainmg@d9 . I n contrast, the pre
prediction of noAmorphological noun endings and presented semantically unrelated
word pairs (e.gcarnei carnéé meidtbé6) . To deter mine whether
explan the differences in the findings, we have designed a fallpwtudy examining the
role of lexical prediction and syllabic structure on the prediction of morphological noun
endings with semantically related word pairs (e5dla-siLLONG ¢ haarimc hai r 6,
MONtemonTON6 h-p 1 | e d) .

The present study is crucial in informing phonological, lexical access and
prediction models in the L1 and the L2. First, our findings provide compelling evidence
that prosodic information in the syllable is crucial for native speakers of Spanish to
accesand predict lexical items. Prosody, in particular lexical stress, is crucial for
prediction and for a more effective processing of Spanish. Second, we show for the first
time that predictive processes within a word happen even when word pairs presanted to
speaker are semantically unrelated, suggesting that connections are not only
morphophonological as previous studies reported, but also phonolexical. We cannot
directly compare the present study with Loza#rguelles et al. (2019) because of the
difference in grammatical category between target words in both experiments (verbs
vs.nouns). Our followup study will contribute to elucidating the distinction between
morphophonological and phonolexical connections by researching the prediction of

morphologicakendings within a noun.
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Taken together, our findings also inform lexical access models by showing how
the interplay of phonological and semantic connections functions differently during L1
and L2 predictive processing. On the one hand, native speakdexigaéstress in a
similar manner to predict morphological and soorphological endings. On the other
hand, second language learners without interpreting experience can only exploit lexical
stress predictively with less common prosodic conditions @xgtonic stress with a
coda) due to the semantic unrelatedness of word pairs. Thus, prosodic processing is
affected by semantic interference during L2 processing (i.e., activation of more
competitors in both languages). Crucially, interpreting experiemtanees L2 prediction
making it comparable to native processing. Explaining the reasons there are underlying
differences in processing is beyond the scope of this article, but we hypothesize that it
could be due to a combination of additional practice ngkredictions and the
strengthening of phonological representations resulting from experience with
simultaneous interpreting.
3.11Conclusions

We examined the role of interpreting experience, as well as lexical stress and
syllabic structure in the firstyflable of a noun in how speakers of various groups predict
its nonmorphological ending (e.gPApapaPA potatedadd a&ARhecarNE 6-me at
| D6) . -thatkiag resylts revealed that monolingual speakers and advanced L2
learners with extensive integiing experience predict upcoming word endings based on
lexical stress cues, although advanced L2 learners without interpreting experience can

only do so under the least commamd most facilitativecondition: verbs with a CvVC
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unstressed first syllabl&@hese results suggest that prosodic information in the initial
syllable is essential for both lexical prediction and lexical access in L1 processing, but it
is more vulnerable to other factors during L2 prediction (i.e., interference from an
increased nundy of lexical competitors). In line with Kuperberg & Jaeger (2016),

i nterpreterso6 superior performance shows
predictive processing strategies to adapt to task demands by changing the allocation of

cognitive resource

















































































































































































