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Abstract

The present study investigates the impact of a Btmstudy abroad (SA)
period on second language (L2) phonological devetog in speech
production by means of acoustic-phonetic measa®syell as listeners’
assessment of perceived foreign accent (FA). Speschples were
collected from 23 bilingual Spanish/Catalan leasnef English before
(Pre-test) and after (Post-test) SA. Acoustic-pliormaeasures consisted
of measurements for voice onset time (VOT) in vieisg plosives and for
vowel duration and quality, together with erroreratores resulting from
the computation of pronunciation errors. Perceit@d measures were
obtained from a group of native listeners=20) and another group of
non-native listenerE37) who performed a rating task. Results failed to
yield a large effect of SA in VOT and vowel measyralthough they
indicated a slight decrease in perceived FA andrafieant improvement
in error rate scores after SA. High correlationgev®und between the
acoustic-phonetic measures and the FA ratings.

Resumen

Este estudio investiga el impacto de una estanei® dneses en el
extranjero (ES) en la produccién oral de una seglergua (L2) a través
de medidas fonético-acusticas y de percepcion aita extranjero. El

corpus estd constituido por datos orales recogi#osin grupo de 23
aprendices de inglés hablantes nativos de espafathjan. Las muestras
de habla fueron recogidas antes (Pre-test) y degqRest-test) de la ES.
Las medidas fonético-acusticas incluyen el anatigisa aspiracion en
oclusivas sordas y de duracién y cualidad vocdliGed como la

computacién de errores de pronunciacién. Las medidgpercepcion del
acento extranjero fueron proporcionadas por unagydeoyentes nativos
(n=20) y otro grupo de oyentes no natives-37). Los resultados no
arrojan mejoras tras la ES en las medidas de pcafucocdlica y de

aspiracion, a la vez que indican una ligera mejenacuanto a la

produccion de acento extranjero y un descensofisigtivo en el nimero

de errores de pronunciacién. Se hallaron asimisoreelaciones altas
entre las medidas fonético-acUsticas y las de pei@e del acento

extranjero.
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Introduction?

Study Abroad (SA) programmes have enjoyed an isarggpopularity in
the last decades worldwide, particularly at theversity level. Large
numbers of students in areas such as North AmeEoappe and the
Pacific Rim enrol every year in this type of pragraes, the duration of
which may vary from a few weeks, to a whole termewen a full
academic year. The ever-growing popularity of SAaiguably linked to
the widespread belief, which has been long hel@dt #n overseas
programme has substantial linguistic benefits fadents. This belief is
based on the assumption that immersion in the tdegegyuage (TL)
community is the best way to acquire the languadee to the
opportunities for interaction and the amount andliuof input available

in this learning context.

Academic authorities and administrators have playgdry active role in
the promotion of SA programmes, encouraging theglents to go abroad
so as to improve their foreign (FL) or second laaggi(L2) proficiency.
In fact, a period abroad has been a compulsory inergent for
undergraduate language specialists, e.g., in theltUhese cases, the SA
programme is conceived as an integral part of #ankers’ academic
curriculum, and its obligatory nature is a cleatioator of the importance

attributed to in-country immersion for L2 developrhe

Governments have likewise devised foreign langulegening policies

which aim to facilitate general access to thes@mammes, such as the

! The present study has been funded by grants HURFBB053-C02-01/02 and
BES-2008-010037 from the Spanish Ministry of Sceeand Innovation, and
conducted within the Competitive research group ENCAM (SGR2005-
01086/2009-140).

2 Although scholars have traditionally establishetistinction between FL and
L2 learning, both terms will be used interchanggatkthe present study.
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inter-university Erasmus exchange programme wittiie European
context. Created in 1987, the Erasmus programmears of the EU
Lifelong Learning Programme, which has receivedudget of nearly €7
billion from 2007 to 2013, and which represents tE@ropean
commission’s commitment to the promotion of mufigualism and
mobility across its member state$iundreds of thousands of students
from the different European countries have recemederasmus grant in
order to pursue part of their university studiesairdifferent European
country, and Spain, where the present study has dmelucted, is one of
the countries which have benefited the most frospghogramme, both in

terms of outgoing and incoming students.

In this scenario, the need to empirically assessttual benefits of SA on
learners’ L2 development has become evident. Ameasing body of
research within the field of second language adtpis(SLA) has been
thus devoted to this learning context which anaybe effects of SA on
the different linguistic skills, as well as the wiaywhich context-specific
variables relate to individual variables to accofomteventual gains and
variation between different SA groups and learn@tsese studies can
provide valuable information in order to inform l&arning policies and
SA programme design. In addition, contributionghis body of research
within a European perspective have been partigulealled for, as an
important part of SA research has been conducted & North American

perspective (Coleman, 1998; Collentine, 2009).

Most likely in contrast with the expectations ottheneral public, and
especially with those of the learners who take paen SA programme,
overviews of the existing SA literature to daterds indicate substantial

SA gains for all the different linguistic skills @ss the board (DeKeyser,

% Erasmus mobility scheme website: http://ec.eumpaducation/lifelong-
learning-programme/erasmus_en.htm
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2007c; Sanz, forthcoming). Results point to clesmdfits in areas such as
vocabulary growth or the development of socio-pratymskills. Gains
have also been found in overall oral proficienayd @specially regarding
fluency, which has been one of the most extensiredgarched areas, and
seems to be the one where more progress can betedes a result of
SA.

However, the domain of phonology, which is the oaf the present
study, has been the object of relatively little essgh within the SA
literature, and findings so far are inconclusiva@he nature and extent
of the changes that can accrue in L2 speech pa&oephd production
during a period abroad. This outcome is particularémarkable,
especially if we take into account that one of th@n aims of students
going abroad is precisely to improve along all asp®f the oral-aural
continuum, and with a special emphasis on the deweént of a more
native-like L2 pronunciation, which in FL learnassnormally far from
native norms as a result of years of exposurermdn-accented input in a

formal instruction (FI) setting at the at home (AiRStitutions.

Indeed, research into L2 phonological acquisitian c¢ontexts of

naturalistic, long-term immersion, has shown thainpnciation is one
area of L2 proficiency particularly resistant toaoge, even in an
environment of massive and authentic L2 input ewpms Learners’

difficulties in achieving native pronunciation nasnare evidenced by a
perceptible ‘foreign accent’ which is the reflectiof the learners’ L1

phonology. In fact, research into L2 phonologicedjsition, which has

usually adopted a cross-sectional design, has listtadh that one of the
main causes underlying learners’ difficulties ingeicing a new L2

phonology is the influence of the already existiigphonological system
(Best & Tyler, 2007; Flege, 1995).
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Taking all this into account, the aim of the prasstndy is to contribute to
the under-investigated domain of L2 phonology witthe SA literature,
in an effort to further our understanding of th@dyand extent of the
benefits that can be expected to accrue duringiadbabroad. We present
the results of a longitudinal, pre-test/post-tessign, which assesses the
effects of a 3-month SA period on a pool of 23 wgdeduate learners of
English by means of a multiple-measures approacichntliffers from
previous studies, i.e., we use a set of differeasnres: acoustic

analyses, error rate scores, and listeners judgsroéforeign accent.

The dissertation is divided into five main parts abrapters. Chapter 1
presents the theoretical background upon whictptasent study is built.
The first part of the chapter provides a thoroulghracterisation of the SA
learning context and a review of the main findingfs SA research,
particularly in the domain of L2 phonology. The sed part is devoted to
the issue of L2 phonological acquisition. First giecuss the acquisition
of an L1 phonological system in terms of how it inges on the
subsequent acquisition of an L2 phonology, and lvem treview some of
the most influential models of L2 phonological asifion which are

relevant for the present study.

Once the theoretical background has been estath)iSHepter 2 provides
a brief description of the study and presents thgeatives and the
research questions which have guided this rese@ithpter 3 describes
the design of the study, including important infation on the context
where it took place, and a description of the pgudints, the data
collection procedures and the analyses conductedidoess the research
questions previously stated. Chapter 4 presentsntia findings of our
analyses, together with the corresponding discassiahe light of our

theoretical background and previous research. €helts and discussion
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are organised following the research questionallyinChapter 5 outlines

the main conclusions and implications derived fiaum research.






1. Literature review

This chapter provides the theoretical backgrounthéopresent study. It
consists of two main sections. Section 1.1 presamisaracterisation and
research overview of the study abroad learningecdnBection 1.2 gives
an account of L2 phonological acquisition. It ftaxith the acquisition of
the native phonology and how it bears on subsedL@itcquisition, and
continues with the presentation of the theories models of L2 speech

learning relevant for the purpose of the presatyst

1.1. Study Abroad

There is general agreement amongst researchersoti@atof the key
elements influencing second language acquisitidbAYSs context of

learning, an idea which has been particularly ersiged from the field of
Study Abroad (Collentine & Freed, 2004; Collentin2009; Freed,

1995a). As Collentine notes, “One of the most ingar variables that
affects the nature and the extent to which lear@guire a second
language (L2) is the context of learning” (Colleeti 2009: 218), as the
interaction between cognitive, sociolinguistic, apdagmatic factors

differs across different contexts.

Most SLA research has been devoted to naturalistientutored settings
of long-term immersion within the L2 or target larage (TL) community,
and to classroom formal instruction (FI) settings at home (AH)
institutions. The first setting a priori allows fonassive exposure to
authentic input and limitless opportunities foreiraction, whereas the
second is characterised by a focus on form andddnguantity and

quality of input. Other learning contexts have reeé also increased
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attention during the last decades on the part & fsearchers. These are
the intensive domestic immersion (IM) settings, tk®ntent and
Language Integrated Learning (CLIL) programmes, &tady Abroad
(SA). Research on SA experienced a boost partigulsiter Freed'’s
seminal volumeSecond Language Acquisition in a Study Abroad Gonte
(1995a), which provided a state-of-the-art sumnadirgxisting research to
that date and outlined some of the main theoreissales to be addressed
in future SA research. However, studies addregtiegffects of SA seem
to be still relatively scarce, especially considgrthe growing popularity
of SA programmes worldwide, and they have tradéitynmainly focused
on North American settings (Kinginger, 2009; Barqud011).

As defined by Freed (1995a), SA is a learning cdntehich combines
“language and/or content learning in a formal class setting along
with immersion in the native speech community” §jp. That is, learners
receive classroom instruction which consists maiafycontent-based
courses taught in the TL (it may include also ectplinguistic training),
and at the same time they have access to outsd-dpportunities for
practice and interaction in the native-speaking momity. This
combination is assumed to offer learners rich inpnd plenty of
opportunities for use of the L2, and is presumaloigducive to enhanced

L2 knowledge.

The interest in the study of SA is due both tothisoretical and socio-
pragmatic dimensions. From a theoretical perspective analysis of the
specific gains, cognitive processes, and individual context-dependent
factors at work in the context of SA constitutesiraportant contribution

to our knowledge of L2 acquisition in general. histsense, Collentine
and Freed (2004) state that: “The study of SLA imithnd across various
contexts of learning forces a broadening of ouspective of the most

important variables that affect and impede acdaisin general” (p. 158).
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At a socio-pragmatic level, SA programmes have bcincreasingly
popular in the last decades, probably in conneagh the importance
attached to foreign language (FL) knowledge for mitglan a globalised
world and for professional promotion, and due t@ twidespread
assumption that immersion in the TL community hasssantial linguistic
benefits as a result of the opportunities for mtéon and the great

amount of quality input provided by this context..

Consequently, SA programmes have been promoted dadeanic
administrators as a means to foster linguistic kgweent, to the extent
that a period abroad may be a compulsory requirerf@nuniversity
students with language specialisations, as has theenase, e.g., of the
UK (Coleman, 1998). SA programmes have likewise obex an
important component of governments’ FL learningipe$ (see, e.g.,
Kinginger, 2009, and Llanes, 2011 for a review &fc@l figures and
language programmes). Examples of this type of ipdibhded
programmes are the interprovincial language legrnprogrammes
developed in Canada, or the popular European Emasaxchange
programmes which allow European students to studst pf their
university degree in a different European coungyd which are part of
the European Union (EU) general policy towards giremotion of
multilingualism and mobility amongst its memberteta An increasing
body of research has been subsequently devoteudpmieally assess the
actual impact of SA on the different dimensiondeafrners’ L2 linguistic
development (see, e.g., Coleman, 1998; DeKeysdéd/@20DuFon &
Churchill, 2006; Sanz, forthcoming, for researclerviews; see also
section 1.1.2).

As noted by Collentine (2009), this research fait® two main broad
categories. Most of the early SA research was odrduwith North

American learners, whereas an increasing numbstudfes have focused
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on European learners in the last decades, espee@iithin the inter-

university Erasmus mobility scherheAlthough research in both North
America and Europe has tended to analyse univdesigl learners,

American and European SA experiences differ in i@ ways

(Coleman, 1997).

One crucial difference affects learners’ L2 preat@yre proficiency level.
SA research has analysed American learners witlicfmocy levels
ranging from novice to advanced (Lafford & Collemtj 2006), but most
American learners enrolled in SA programmes araliysat the initial
stages of acquisition. In contrast, the Erasmuslestis analysed in
European research usually have an upper-interneechat advanced

proficiency level (Collentine, 2009; Barquin, 2011)

Another important difference is related to the dmsiof the SA
programme, in the sense that it may influence Eairexposure to TL
input and opportunities for interaction. For inst@n American
programmes are usually sheltered programmes, whéeaaners within
the Erasmus scheme go abroad in non-shelteredamoges (Kinginger,
2009). American learners thus tend to travel abroagroups and with
tutors who are responsible for planning and supeyitheir academic
programme, and even also part of their out-of-cksvities. Erasmus
learners, however, usually travel to their hosversity on their own; they
have no tutors supervising their activities whitkaad, and they have to
take care of finding accommodation and of all theademic and
extracurricular activities they engage in. Learrfetl®owing an American
SA programme continue to be mainly within an Amamiceducational
framework, whereas Erasmus learners are more depermh local

administrative support (Coleman, 1997).

“* More recently, attention has also been directeskia, as Asian learners
constitute an increasing percentage of SA leamerkiwide (Collentine, 2009).

10
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Nevertheless, despite the differences that mag aisoss programmes,
SA does constitute a learning context with spedaf@racteristics that
differ from other contexts, most notably Fl, regagdinput conditions,
interaction, practice, and cognitive and socio-pratic factors. The
following sections are intended to provide a chidgation of SA, as
well as a review of the main SA research findirgslate, with a specific

focus on the domain of phonology.

1.1.1. Characterisation of Study Abroad

Pérez-Vidal (2011) proposes a characterisation Afb&sed on three
parameters. The author identifies a) the ‘macrelldeatures’ of SA,
which refer to the external features that defireeSIA learning context and
differentiate it from other contexts, such as FIQitIL; b) the ‘micro-
level features’ of SA, which consist of the indival learner features that
interact with the external features, determiningrihers’ success in their
L2 development; and c) the SA ‘programme featurasthe architecture
of the SA programme, i.e., those features that lshtwe taken into
consideration when designing a programme abroadthén following

sections these different parameters are described.

1.1.2.1. SA macro-level features

SLA research has identified some specific contextethdent or external
factors which are considered central to the charsettion of learning
context due to their influence on L2 developmenbastmotably input,
interaction, and practice. Macro-level context fiees can thus be defined
on the basis of the particular input conditiongta learning context, the
type of interaction the learners can engage in, tardopportunities for

practice they can avail themselves of. The follgwgections present a

11
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discussion of the notions of input, interaction gmdctice, and how they

are related to the SA learning context.

a) Input

Different learning contexts offer different typesexposure to the target
language. In this sense, the widely assumed benefitSA for L2
linguistic development are related to a great dxterthe nature of the
input available in this learning context. Learnamsnersed in the target
language community may have access to a massiveirdnod quality

input in a large variety of social situations atghenunicative contexts.

Input is arguably essential for L1 acquisition (seetion 1.2.1), and there
is general agreement amongst researchers that my@aninput is a very
important factor for L2 development. Since theiahitvorks by Krashen
(1985) and his notion of ‘comprehensible input’e thole of input in
linguistic progress has been the focus of mucharekefrom different
approaches (Flege, 2002; Long, 1996; VanPatten diebao, 1993).

Input is a basic concept in one of the most popelarent models of L2

speech acquisition, the Speech Learning Model (SbiM}lege (1995;

2002), who defines L2 speech input as “all L2 vadstrances the learner
has heard and comprehended, including his own'ardbgss of whether
they are well-formed utterances produced by napeaakers or utterances
produced by non-native speakers of the L2 whichhinideviate from

native norms (Flege, 2009: 175). Researchers his@ established a
distinction between input and intake. Archibald@@PDnotes that input is
“the data found in the ambient language”, wherbas'subset of this data
that is actually taken in and processed by thenérais known as the
intake” (p. 292). Bleyhl (2009), defines input anthke along those lines,

to further add that “learning then is what the tesirmakes of intake and

12
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preserves over a certain amount of time for apjmtguse in his or her

cognitive apparatus” (p.137).

Input is thus widely viewed as the starting poiot 2 set of other
processes that should take place in the learneitsl rim order for
linguistic restructuring and acquisition to accrlibat is, comprehensible
input is a necessary condition for improved L2 kramge, but not a
sufficient condition (Larsen-Freeman & Long, 199bng, 1996). Input
has to be processed in order for L2 acquisitiopraxeed. Recent trends
in research have emphasised the importance ofdesirimput processing
from various perspectives, as noted by VanPatt@@9qR with the aim of
unravelling how learners process input and which #re cognitive

processes that enable them to transform inputimbde.

From an input processing (IP) approach (VanPatteGaglierno, 1993;
VanPatten, 2007; VanPatten, 2009), input is langutmt conveys a
meaningful message which is comprehended by thendea Input

processing consists of making use of a seriesrafegfies and cognitive
processes that allow learners to comprehend theagedy establishing
appropriate meaning-to-form connections. IP assuthas L2 learners
process input to get meaning first and foremoggs& which would be
initially rather effortful, since it would be comained by the fact that L2
learners have limited working memory and processgagacity as
compared with native speakers. This prominence afammg Iis

encapsulated by the so-called ‘Primacy of Conterdrdd Principle’,

which states that L2 learners will tend to focustla processing of the
content words in the input over any other aspedboh, as these words

convey the meaning of the message.

Such content-based processing is very likely tatljgay, at least initially,

in a communicative and meaning-oriented contexthsas SA. It is
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possible, nonetheless, that “the same input ispnmtessed in the same
way by the same learner at different times bec#lusdearning process
itself is constantly changing” (Verspoor, Lowie, Be Bot, 2009: 63).
This would imply that, as learners become more eapeed with the L2,
they may have more resources freed up in ordettémdh also to other,

more formal aspects in the input to which theyeaqeosed.

Progress in L2 acquisition is also linked to theoant and type of input
the learner receives. Since different learning extst provide different
exposure to L2 input, they provide therefore ddfer opportunities for
learning. As noted by Moyer (2009), “successfuhiatnent in a second
language [...] relies on optimal levels of input, gtiatively and
qualitatively” (p.168). SLA research has providedlidence of the
importance of both input quantity and quality, fiestance, on the domain
of L2 phonology, which is the focus of the pressmiy (see also section
1.2.2.4).

Input quantity in L2 phonology has been indexedj.,eas length of
residence (LOR) in the target language countryyees's of classroom
instruction, or as language use patterns (propomioLl and L2 use).
These measures have been found to have some @iféice development
of pronunciation (Diaz-Campos, 2004; Flege & Li002), but findings
are inconclusive (see, e.g., Piske, MacKay, & Flegé0l1 for an
overview). This is due to the fact that “in-countigsidence does not
guarantee quality input or interaction,” as therea should “engage in
the L2 environment in certain ways, taking advaatafjthe surrounding
input” (Moyer 2009: 162). That is, the quality dfet input is also
important, and in order to obtain quality inpute fearner needs to use the

L2 in meaningful communication.
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Input quality can thus be understood in conneatiih actual L2 use and
contact with native speakers. Results from someietuindicate that
pronunciation is positively affected by regular i with native speakers
in informal settings, e.g., to build personal relaships and social
networks, and across a multiplicity of domains el Fletcher, 1992;
Moyer, 2004; Purcell & Suter, 1980). Such contaithwnative speakers
across a variety of communicative domains prov@esess to authentic
input and rich opportunities for practice coverdifferent social roles and
communicative functions. A learning context such @& particularly
favours these contact patterns and this type df gignlity input through
the opportunities for interaction of which learneasn avail themselves, as

discussed in the following section.

b) Interaction

SA is a mainly communicative context which offeemrners rich and
varied opportunities to engage in meaningful cosatonal interactions
with native speakers in the TL community acrosstipiel social domains.
These interactions involve contact with differepéakers, using different
registers, performing a variety of social rolesdifferent settings also

varying in degree of formality and covering a widgiety of topics.

Learners enrolled in an SA programme will need éaldwith several
academic-related situations, such as attending ¢batent-based lectures,
or talking about their academic programme with rthiators and other
administrative staff in their host university. Bbéyond this academic
setting, they will also have to deal with all kinds everyday situations
such as looking for accommodation, going to thekbaoing shopping,
etc., as well as trying to establish a network efspnal relationships, all

of which is achieved by means of interaction.
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Within the field of SLA, it is now widely acceptetiat there is a link
between interaction and L2 learninghe Interaction Hypothesisvas
developed by Long (1983, 1996). It is a combinatimin the Input
Hypothesisby Krashen (1985) and th@utput Hypothesisoy Swain
(1985; 1993), and it integrates notions such astjrqutput, interaction or
feedback. Interactional approaches posit that actem leads to L2
acquisition by means of a series of cognitive pgsees, such as noticing,
awareness or attention, which are activated throumgigotiation of
meaning’ during interaction (Gass & Mackey, 200802, Gor & Long,
2009; Long, 1983; Long, 1996).

During negotiation for meaning, native speakersgNfve been found to
deploy a series of input modifications and commaitive strategies to
address L2 learners. The aim of this modified inpigo called ‘foreigner
register’, is to accommodate the language to thedsief the learner,
making it more comprehensible and thus facilitatc@mmunication.
Modifications to the learner-addressed input maynsci of
simplifications, but linguistic elaboration is maztemmon, and according
to Long (1983, 1996) more useful in order to pushB learners’
development forward. Long (1996) describes nedotiafior meaning in
the following terms:

“the process in which, in an effort to communicdéarners and competent

speakers provide and interpret signals of their @mnd their interlocutor’s

perceived comprehension, thus provoking adjustmémtsinguistic form,

conversational structure, message content, orhadlet until an acceptable
level of understanding is achieved” (p. 418).

As seen in the previous section, input is a cruei@ment for L2
acquisition, since it provides positive evidence tlee well-formed and
grammatical structures in the TL. Frequenciesrafuistic features, forms
and patterns play also an important facilitativie rim acquisition (Ellis,
N. C., 2002; Gor & Long, 2009). L2 items and pattewhich are more
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frequent in the input are likely to be more saliand might be therefore
more easily noticed and acquired. Exposure to ingut likewise result in
implicit ‘statistical learning’ of linguistically elevant regularities
(Williams, 2009). This type of learning involves ethextraction of
statistical regularities present in the input tlylouthe activation of
implicit learning mechanisms. Humans seem to hawevepful
mechanisms to detect and extract abstract pattewns linguistic input
which can be applied equally to L1 and L2 acqusitiFor example, in
the domain of phonetics, both infants (Aslin, Saffr& Newport, 1998)
and adults (Saffran, Newport, & Aslin, 1996) haeeib documented to be
able to make use of transitional probabilities lestv syllables for word

recognition.

During interaction learners also receive negatwidence in the form of
NSs’ feedback to ill-formed or inaccurate structuamd forms present in
their output, particularly when communication iggagvely affected by
these deviations from native norms. This feedbaal oonsist of explicit
explanations or direct correction of the incorrémtm in the learners’
output. There are also implicit types of feedback the form of
negotiation strategies including, e.g., confirmatichecks, requests for
repetition and clarification, or recasts, as weslln@n-verbal information.
Feedback provides thus valuable information regardihe lack of
linguistic accuracy in learners’ productions and ieffects on
communication, and plays an important role in dr@wtearners’ attention
to problematic aspects in their interlanguages Wien learners notice the
mismatch between the TL input and their own integleage

representations that restructuring may take pleadihg to L2 progress.

Output is viewed as an equally important factor E& improvement
through interaction. As noted by Swain (1985) ie tliscussion of her

Output Hypothesis, output forces learners to go obdy mere
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comprehension and semantic processing and payiattea form in order

to produce their own utterances.

There are several functions that output can ftdfipromote acquisition.
Production allows learners to notice gaps in tiierlanguage systems
when they realise mismatches between their outpdtthe input they
receive, or when they lack the knowledge to prodihee message they
need to convey. Following communication breakdownsr
misunderstandings signalled through NSs’ feedbaciput would also
serve to formulate and test hypotheses about theys®m, as learners
adjust their language in an effort to produce moagive-like output.
Production practice is also instrumental in promgptiautomatisation,
which is a necessary factor for L2 proficiency, eslained in the
following section. In addition, output can also @as metalinguistic
function; within the interactional framework, thenstruct of ‘language-
related episodes’ (LREs) is used to refer to theisgations in which
learners consciously discuss and reflect upon tissrof language (Swain
& Lapkin, 1998). LREs are generally interpretecaa®sult of a learner’s

‘noticing the gap’ between the L2 system and hisrlanguage system.

Notions such as ‘noticing’ and ‘attention’ are cahto interaction. The
importance of noticing for language learning istoagd by theNoticing
Hypothesigposited by Schmidt (1990; 2001), according to Whearners
need to be aware of the gaps in their language kauge and to pay
attention to the specific aspects of input which albow them to fill those
gaps. As noted by Gass and Mackey (2007), “intemactesearchers
assume that the cognitive constructs of attentimh @vareness and the
related construct of noticing are part of the iattion-L2 learning
process” (p. 187). The processes involved in natjoti for meaning

during interactional practice, most notably in fbem of NSs’ feedback,
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are the means whereby learners’ attention canrieetdd to those aspects

of language that should be improved, pushing forvia progress.

c) Practice

Cognitive approaches to L2 development within réc8bA research,
such as skill acquisition theory, have increasirgihgssed the important
role of practice for progress in L2 acquisitiomcs it is regarded as a
crucial factor for increased automatised languagewkedge. From a
cognitive perspective, practice is the means bychvieixplicit knowledge

can be transformed into implicit, automatised krenige.

Altarriba and Basnight-Brown (2009) note that ‘Guatic processing
[...] is considered the cornerstone of the developroémproficiency and
expertise in an L2” (p. 115). Initial controlled ggessing, which is
required in order to notice the features and padteaf the L2, would
develop into automatic processing through extenphagtice, repetition
and frequency of occurrence and use (Segalowitzusstiih, 2005). This
improvement in L2 proficiency would be reflectedaimestructuring of the
L2 forms which make up the learners’ interlangusyggtem. In addition to
these changes at the representational level whightrbe brought about
by input practice in particular, output practices lmeen acknowledged to
be especially important for improvement in specificeas such as
pronunciation, which is analysed in the present\stiDeKeyser, 2007a;
Ellis, R., 1993), since it allows for the automatisn at the motor level of

the articulatory gestures involved in L2 production

Within a skill acquisition theory framework, DeKeys(2007a) defines
practice as “specific activities in the second lsame, engaged in
systematically, deliberately, with the goal of deyeng knowledge of and
skills in the second language” (p.1). Skill acquosi theory traditionally
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distinguishes three main stages in skill develogmeteclarative,

procedural, and automatic.

In the declarative stage, the L2 learner is preskenwith explicit

information on the structure, rules and patternghef L2. That is, he
acquires ‘declarative knowledge’ (or ‘knowledgetthdn the next step,
initial practice allows the learner to act on tteclarative knowledge and
use it so that it becomes a behavioural routingpraccedural knowledge’
(‘knowledge how’). Once declarative knowledge hagned into

procedural knowledge, large amounts of additiomatfice would result
in its automatisation. DeKeyser notes that ‘autdsatibn’ is a complex
and multi-faceted concept, but in general termavblves a decrease in
“the time required to execute a task (reaction }jntkee percentage of
errors (error rate), and the amount of attentioquired (and hence

interference with/from other tasks)” (DeKeyser, 20098-99).

This pattern of development in skill acquisition rispresented by the
‘power law of practice’. This concept refers to #aet documented by
skill acquisition researchers that error rate aattion time in a task both
experience a gradual decrease with practice in suchay that the
resulting developmental curve follows a mathemépoaver function, as
explained in Newell and Rosenbloom (1981), citetb@Keyser (2007a).
This developmental curve is interpreted as reptesgran initial and

rather quick transition between declarative andcedaral knowledge,
which is followed by a slower automatisation of @reviously acquired

procedural knowledge.

DeKeyser argues that SA would be most beneficialL learners if it
coincides with the transition between proceduralovdedge and
automatisation, since this learning context woulaveh the optimal

characteristics to provide “the large amount ofcpca necessary for the
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gradual reduction of reaction time, error rate, antdrference with other
tasks that characterize the automatisation procé3eKeyser, 2007c:
213).

The notion of ‘transfer’ is central to this skiltguisition framework.
Transfer of linguistic knowledge and skills is reegd at two broad levels;
transfer from declarative to procedural knowledged transfer between
different learning contexts. According to DeKeystirese two types of
transfer “are intertwined in study abroad progragiKeyser, 2007a: 9).
A minimum declarative knowledge of the L2 systend ats initial
proceduralisation are necessary for linguistic peeg to accrue as a result
of SA. In this sense, a period of FI prior to SAulbbe an ideal setting to
provide the learners with this explicit knowledgelanguage rules and
practice for rule proceduralisation. Once an ihitienctional level of the
L2 has been achieved, interactional practice duBAgwould facilitate
the transfer of knowledge and skills acquired m¢tassroom Fl setting to
the SA setting in order to complete the procedsaéibn process and

proceed towards automatisation.

However, there are also limitations to the quardityl quality of actual
practice available in an SA context, in such a Wt opportunities for
L2 practice abroad may not always be as ideal &susually assumed.
For example, learners may feel tempted to use théirin several
situations, such as to communicate with other sgmalof their L1,
because it allows for more effortless interactiamsas a means to cope
with cultural shock. OQutput practice in truly irdetional settings may be
rather limited, as a great deal of practice mayalbt be passive and
comprehension-based (e.g., attending universityies, listening to and
watching the media, etc.). When learners do engageteraction, they
may not receive appropriate feedback, since natpeakers may feel that

correcting them will be rude. As a result of thisorrect interlanguage
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forms may become part of learners’ speech. In wmudditlearners’
cognitive system may be overloaded due to the patignand social
demands of SA. Under the pressure to communicateay be difficult
for learners to focus on aspects of form and tesEdheir declarative
knowledge during on-line processing, and they may/ @ developing an

automatic use of L2 formulas, rather than true mattoc use of L2 rules.

Due to all these factors, practice in an SA contealy be more limited
than initially expected. Therefore, opportunities éptimal practice while
abroad will be dependent to a large extent on &garrability to actively

seek for and engage in meaningful interaction witive speakers, which
is related to the micro-level learner features uised in the following

section.

1.1.2.2. SA micro-level features

Lafford (2006) emphasises the importance of defjiantext not only on
the basis of the external factors that surround/exsational interactions,
but also by addressing the learner’s “internally«ein factors that affect
the individual processes involved in SLA at the nmitevel” (pp. 3-4).
These internal factors refer to the specific peiioep and expectations
attached by individual learners to a particulartegnof learning, which
influence their ability to interact with the envinment and take advantage
of the type of practice and input available. Fosreple, when engaged in
a communicative context, learners would come teehespectations about
the roles to be fulfilled by themselves and by rthaterlocutors, and
perceptions regarding the norms of interaction dadree of formality
required in each situation, as well as the pragmdémands of the

context.
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As noted by Lafford (2006), an SA communicative teah has important
sociolinguistic and pragmatic implications whictadelearners to view
language mainly as “a tool to exchange informatom participate in
important social and interpersonal functions” (p.As already mentioned
when discussing the notion of input, in this megroniented context
learners are drawn to focus on content in orderotoprehend the input
they receive and get their own messages acrossassdo keep
communication going and meet their real world nedtiese contextual
demands of SA may overload their cognitive systemd &eave few

attentional resources available to focus on forrd ancuracy. In this
situation, a learner’s ability to notice L2 formsdaintegrate them in his
developing interlanguage would depend on diffefiedividual factors,

such as language proficiency level (DeKeyser, 2)0d@s well as the
learner’s “goals and motivations, the learner'scpption of the reward
system and the definition of successful communicsith a given context”
(Lafford, 2006: 8).

In their review of the effect of individual diffemees on L2 acquisition,
Doérnyei and Skehan (2003) highlight the fact tlesriher variables such
as aptitude and motivation are good predictors ofcess in L2
development. According to the authors, motivatisrciosely linked to
what has been termed ‘self-regulation’ in learninyg, ‘self-regulated
learning’ (SRL). Within this paradigm, “researchatseempt to synthesize
learner-initiated cognitive, metacognitive, and ivetional processes and
strategies” (Doérnyei & Skehan, 2003: 612). SRL uwuaderes the
importance of the different processes and straddgirners may actively
resort to in order to further their L2 developmeantd to maintain
sustained motivation for the purpose of improvirfgeit linguistic

knowledge. These processes and strategies mayavamyngst learners,
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thus determining the extent to which different heas avail themselves of

TL input and contact opportunities in the SA contex

In addition to contextual and individual factorse tarchitecture of the SA
programme may also play a role in the actual gl@ashers obtain during
their experience abroad. Some of the most importeatures of SA

programme design are discussed in the followintjs®ec

1.1.2.3. SA programme features

Pérez-Vidal (2011) proposes a tentative classifinabf some relevant
aspects of study abroad that should be carefulhgidered in the design
of an SA academic programme due to their possifieence on SA
outcomes. The author identifies eight main varigbteg programme

features, which she divides into two groups, aswshia Table 1.

L2 input and onset level features Academic programme features
Length of Stay (LoS) Pre-departure preparation

SA living conditions Point in the curriculum
Opportunities for employment Academic assignments abroad
Pre-departure language level Re-entry conditions

Table 1. Features of SA programme design. Adapted Pérez-Vidal (2011).

One group lists a set of features related to theigdeof the SA
programme as part of the broad curriculum withie larners’ academic
studies. These academic programme features indjdearners’ pre-
departure preparation (e.g., by attending a spepiparatory module),
which might be particularly beneficial if it is ented to teach the learners
strategies in order to foster contact opportunitigs the point in the

curriculum at which SA takes place (e.g., precedingollowing a FlI
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period); ¢) academic assignments given to the é&arnvhile abroad,
which might take the form of interventions to faeile learners’
meaningful interaction with NSs, or to foster trearhers’ proactive
attitude towards their learning process or selfstagd learning (e.g., by
writing an academic diary); and d) re-entry comdi§ at the home
institution, in the sense of creating AH conditighat further promote the
interactional knowledge developed in the SA consexas to avoid a mid-

term or long-term recession in SA gains.

The other group lists a set of features related2tanput conditions and
onset or initial language level. As seen in secfidh2.1, input quantity
and quality is essential for L2 progress. Inputditons features include
length of stay (LoS), which is connected with quitgndf input, together

with SA living conditions and opportunities for elmpment, which are
both connected with quality of input in terms of poptunities for

conversational interaction with NSs in the L2. Beparture language
level refers to learners’ onset level or L2 pradiwey before the study
abroad programme. For instance, some programmes asuthe European
Erasmus mobility scheme, require learners to haeeged a specific
level of proficiency in the L2 prior to SA (e.g.pper-intermediate). This
is linked to the hypothesis that there may be asthold level in L2

development at which learners would obtain mostga an SA context,

known as the ‘threshold hypothesis’.

Scholars such as DeKeyser posit that learners dhieach a specific L2
proficiency level in order to fully benefit from @A period abroad. He
states that learners “should haumctional knowledge of the grammar
that is assumed to be known at an intermediatd”|éDeKeyser, 2007c:

217). The rationale for this, from a skill acqusit perspective, is to
ensure that learners would have a proficiency lévat is high enough to

enable them to engage in meaningful and frequdatdotion, obtaining
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thus the large amount of quality practice thateiguired so as to proceed
in the automatisation of the previously acquiredcpdural knowledge

(see section 1.1.2.1 above).

For instance, Brecht, Davidson, and Ginsberg (198pprted positive
correlations between pre-SA grammar and readinges@nd SA gains in
speaking, reading and listening. They interpreltésidutcome as evidence
that formal instruction in grammar at the earlhygswof learning is a “key
element in producing expert language learners wiib develop the
independent capacity to gather and assimilate nmition and skills on
their own through contact with native speakers” §0), resulting in
speaking and listening gains for learners at inéeliate and advanced

proficiency levels.

Similarly, Segalowitz and Freed (2004) examined ttedationship
between cognitive processing and oral gains. Tleemd that learners
with higher pre-departure measures in lexical eaxepged and efficiency
obtained more SA gains in oral performance. Théastconcluded that
“oral gains may depend, to some extent, on cognitdadiness to benefit
from the learning opportunities available” (Segataw& Freed, 2004:
194).

These findings have been interpreted as an inditathat higher-
proficiency learners may be better able to avaientbelves of
opportunities for extracurricular practice and rattion while abroad, and
also more adept at processing the massive amouri2 afput to which

they are exposed.

However, results from a considerable body of reseadave documented
that SA appears to be particularly beneficial garhers with lower onset
proficiency levels (Freed, 1995b; Klapper & Red¥)2, Lapkin, Hart, &

Swain, 1995; Llanes & Muiioz, 2009; Towell, 2002eéd (1995b) found
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greater fluency gains after SA for learners witlovaer-proficiency level.

Likewise, Towell, (2002) reported more progressfluency scores for

lower-onset fluency learners as compared with Hhiginset fluency

learners, although the lower-level learners stifjged behind the higher-
level learners after SA. In a study by Klapper &sds (2003) comparing
grammar gains for lower and higher onset levelnegs, the authors also
reported significantly larger gains for the leam@ho started out their
study abroad with lower grammar scores. In thisecdbe low-onset
learners were actually able to catch up with tlzerlers in the high onset
group. Lapkin et al. (1995) reported negative datiens between SA
gains in all four linguistic skills and pre-depaduscores, which were
particularly stronger for listening and oral penfiance, indicating greater

gains for those learners with lower initial level.

As noted by DeKeyser (2007c), it is possible thhe“more advanced
students are indeed the ones that are learning imdine long run and that
the weaker students make the quickest progrese &telginning” (p. 212).
It has also been hypothesised that results regaatiset-level effects on
SA gains could be influenced by the use of instmisisuch as the Oral
Proficiency Interview (OPIj,which may better capture the type of gains
made by lower-level learners rather than thoseimddaby higher-level
learners (DeKeyser, 2007c; Llanes, 2011). On hig @allentine (2009)
points out that the notion of different proficiendgvels may be
particularly convenient from the perspective of deraic programme

design, and also regarding actual linguistic improent: “There are most

® Developed by the American Council on the Teaclifgoreign Languages
(ACTFL), the OPI is a “standardised procedure ffar global assessment of
functional speaking ability. The OPI takes the farha carefully structured
conversation between a trained and certified imt@rer and the person whose
speaking proficiency is being assessed.” Source:
http://www.actfl.org/professional-development/cieeti-proficiency-testing-
program/testing-proficiency.
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likely specific domains that require a particulavdlopmental threshold
for overall gains to occur” (p. 221). All in allegeral findings seem to
indicate that even within a minimum, functional kwedge of the L2,

lower onset level is associated with larger SA gain

1.1.2. Study Abroad research

The aim of SA research is to account for the nabiithe SA experience
and empirically assess its widely assumed positiveact on learners’
enhanced L2 proficiency. Research has analyseckffeets of SA on
different linguistic domains, usually as comparedhwother learning
contexts, such as domestic IM and especially Fanreffort to establish
the differential effects that various learning et may have on
linguistic gains as learners draw on the diffepportunities for practice

and interaction provided by each learning enviramme

For the most part, SA literature has yielded evigeof a positive effect of
the study abroad experience on learners’ L2 dewvedop. However,
actual linguistic gains have been found to be eéldb the contextual,
individual, and programme design factors discussedhe previous
section, such as contact patterns while abroadndiL2 use, amount and
quality of L2 exposure, or onset proficiency leveecent sociolinguistic
trends of research are also analysing the roleocfak networks on
language development during SA (Mitchell et al.,120 Mitchell,
McManus, & Tracy-Ventura, 2013). The interactionatif these factors
results in a rather complex picture, as the benefitSA are not always
clear for all language skills, or the gains repwrieay fall short of the
high expectations arising out of the widespreadebéh the substantial
gains brought about by study abroad immersion. Agamds the

comparison between SA and FI, results are conflictand do not
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consistently support substantially larger gainstifier SA experience over
other FI programmes (see research overviews in nGole 1998;
DeKeyser, 2007; DuFon and Churchill, 2006; Free@95h; Sanz,

forthcoming).

As already mentioned, results have provided camdistvidence of the
beneficial role of SA for most linguistic domainsexical development
seems to be one of the areas that improves the(@okéntine, 2004; Ife,
Vives Boix, & Meara, 2000; Llanes & Mufioz, 2009; Iddh & Meara,

1995; Sanz & Grey, 2012). SA gains have also beparted for listening,
which is expected to be widely practiced while aordAllen & Herron,

2003; Beattie, 2008; Llanes & Mufioz, 2009). Writsgems likewise to
be positively affected by SA (Pérez-Vidal & Juanr&@a 2009; Pérez-
Vidal & Barquin, forthcoming; Sasaki, 2004; SasaRD09), despite
traditional claims that scarce practice in thisliskihile abroad might
result in lack of gains. Studies on sociolinguistiills have also yielded
results supporting the positive effect of SA onaaresuch as the
development of communication strategies and naspeech norms
(Lafford, 1995; Regan, 1995), and pragmatic competeegarding, e.g.,
the acquisition of L2 politeness patterns (Marri@f95), or improvement

in the use of the L2 address system (Barron, 2006).

In contrast, grammar is an area for which mixedltedave been found.
Collentine (2004) reported larger gains for a grofipearners receiving
FI in an American university over an SA group relijgg Spanish

grammatical features such as verbal tense and nusedpf copulas and
subordination marking. DeKeyser (1991) found simgains in the use of
Spanish copulaserestar by a group of American learners AH and a
group taking part in a six-month SA programme. Hesve findings in

Howard (2005; 2006) suggested that a group of lesinners of French
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who went abroad made more progress in past timkinggand agreement

than a group receiving Fl.

Oral performance has traditionally been considéhedlinguistic domain
most likely to improve as a result of SA, sincesiassumed to be the one
most widely practiced, and research findings inegehhave supported
this view. General findings indicate that SA is mbeneficial than FI for
development in overall L2 speaking competence @dtithe & Freed,
2004; Lapkin et al., 1995; Segalowitz & Freed, 2084 measured mainly
by the OPI. Extensive research has also documeyatied in L2 learners’
oral fluency, which seems to be the domain thaeligs the most as a
result of SA (Freed, 1995b; Freed, Dewey, Segaipvéit Halter, 2004;
Juan-Garau & Pérez-Vidal, 2007; Serrano, TragantlLl&es, 2012;
Trenchs-Parera, 2009; Valls-Ferrer, 2011). Howesgtudies analysing
phonological development during SA are scarce aade hprovided
inconclusive evidence. These studies tend to famusvery specific
features of the L2 phonological inventory. Measuses usually limited
either to acoustic measurements or phonetic aralgbex small set of
segments in the L2 phonological inventory, wheledsners’ perception
of degree of accentedness in the learners’ L2 $pleas been particularly

under-investigated.

For instance, Simdes (1996) found no consistemsgaithe production of
vowel quality by a small group of L2 Spanish leasn®llowing a short-
term programme in Latin-America. Similar resultsreveeported in a
preliminary study by Avello (2010a), who failed fmd a significant
improvement in the production of English vowel dtyahnd duration by a
small sample of learners after a 3-month SA prognanmin a subsequent
study with an analogous group of EFL learners, kvg011) also failed
to report significant improvement in the learnesgieech production

regarding perceived degree of accentedness. ImasbnSanz, Morales-
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Front, Nagle and Moorman (2013) reported significamprovement in
the production of Spanish plosives for their Amanidearners after a 6-

week intensive programme in Spain.

Some studies have compared the impact of SA arid AH institutions
on learners’ gains. Diaz-Campos (2004) found atipeseffect of both
learning contexts on the production of Spanish witihl voiced
plosives and word-final laterals by two groups afigish learners,
although development towards native-like patterrss wound to be
stronger in the FI group. Conversely, in a latedgtexamining possible
effects of style on the pronunciation of the saegngents (Diaz-Campos,
2006), the author found a superiority of SA leasrmarer Fl learners when
the register was conversational and informal. HgR803) found that the
utterances produced by a group of Danish learneisnglish after SA
presented a significantly lower degree of foreigoemt as a function of
LoS (average=7.1 months), whereas no change wasrierped by a
similar group of AH learners. However, no differenwas observed
between the two groups regarding perception andiystion at the
segmental level, as both presented a similar ceasegion of English I,
and neither showed improvement in the productiothefEnglish contrast

fo-al.

Other studies have explored the combined effectdlond SA on
learners’ phonological development. Mora (2008) neixed the
production of English voiceless plosives by biliaguspanish/Catalan
learners after a two-term Fl period at their homéversity, and after a
subsequent three-month SA term abroad. He founeffext of FI on
VOT duration, but a slight, non-significant improvent was observed
after SA. This contrasts with the outcome of a gtwith a similar design,
but a different population (Pérez-Vidal, Juan-Gar&uMora, 2011), in

which significant improvement was found in the pgtion and
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production of English vowel and consonant mininmeaite after FI, but not
after SA. Lord (2010) analysed the production o&i8gh plosives by a
group of English native speakers who went on aridSéexico following

an Fl course on phonetics, and compared them wiibthar group
participating in the same SA programme, but with previous FI on
phonetics. The author concluded that it was thebooation of the two
learning contexts that was most beneficial for mhogical development,

rather than either context in isolation.

As we can see, the picture regarding the acquisdfothe L2 phonology
during SA is far from clear, especially in companswith other areas
such as fluency, a scenario that calls for furttesearch in this domain.
We turn now to the second part of this first chapaéhich addresses the
issue of L2 phonological acquisition and how itimdluenced by the

previous acquisition of an L1 phonological system.

1.2. Phonological acquisition

The acquisition of a second language beyond eduilglmod is always
difficult due to the influence of the native langea But perhaps the
domain of phonology is the one where the diffiagtifacing the L2
learner become more obvious, as evidenced by whanarmally

recognisable as a ‘foreign accent’ which contaimsient traces of the
learner's L1 at all the different levels (subphoiemphonemic,

suprasegmental). This section addresses the comyptdxthe L2 speech
learning process, with an emphasis on acquisittdhexsegmental level,
which is the main focus of the present study. 8ecti.2.1 offers an
overview of L1 phonological acquisition and its @al implications for

the subsequent acquisition of an L2 sound systettidh 1.2.2 provides

a description of some of the more influential the®rand models which
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have informed research in the field of L2 speectriimg, and which are

relevant for the aims of the present study.

1.2.1. Attunement to the L1 phonetic system

It seems well established that in L1 phonologicedjuasition speech
production follows perception (Ohala, 2008). Beforfants’ vocal tract
and neuro-motor mechanisms involved in speech aveldped enough
for the production of language, their auditory eystalready displays an
innate and remarkably high sensitivity to the atioyzoperties of human
speech which is not initially limited to the amhbidanguage, but extends
also to unfamiliar languages. Infants are born wathsophisticated
perceptual system and are likewise endowed with niechanisms
necessary to identify characteristic patterns afesh and decode the
component parts of the speech signal, from wordsyllables and down

to individual sounds.

Studies have provided evidence that newborns ale @b attend to
prosodic features of speech in order to differéattheir mother’s voice
from the voices of other speakers (DeCasper & Fif880), as well as to
discriminate between their native language andrdtmguages (Mehler et
al., 1988). Infants are also apt to discriminaggnsental speech sounds on
the basis of fine-grained acoustic information, lsus differences in
voicing (Eimas, Siqueland, Jusczyk, & Vigorito, 197 place of
articulation (Eimas, 1974; Morse, 1972), or diffeces in vowel formant
structure and transitional cues (Trehub, 1973) andhird formant
transitions for liquids /r-lI/ (Eimas, 1975). Mommportantly, in doing so
they exhibit adult-like categorical perception,.,i.¢hey are able to
discriminate pairs of stimuli that cross boundabesveen categories, but

fail to discriminate those that fall within the samategory For example,
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Eimas et al. (Eimas et al., 1971) found that irdaad young as 1 and 4
months are sensitive to the phonetic differencesoiging that cue the
phonological contrast between /p/ and /b/, andkaks in discrimination
coincided with adult phonemic boundaries. Cate@brimerception has
been demonstrated by adults and infants also inspeech stimuli
(Cutting & Rosner, 1974; Jusczyk, Rossner, Cuttiigard, & Smith,
1977), and is likewise exhibited by other specsesh as monkeys (Kuhl,
1991). Kuhl and Iverson (1995) note that categbpeaceptual ability is a
general auditory processing mechanism which hageglan important

role in the development of the human language seystms.

1.2.1.1. Language-specific effects in perception

A large body of research indicates that infantskama with a language-
general capacity to discriminate different phone@tegories of human
speech varying across every acoustic dimensiorgraégss of whether
they are used in their native language or not (Adfisoni, Hennessy, &
Perey, 1981; Best, McRoberts, & Sithole, 1988).clintrast, adults
display language-specific perception, which meaas their perception of
speech is affected by their native language (Liskekbramson, 1970),
and they have great difficulty in discriminating nanative phonetic
distinctions, particularly in cases of similaritgetlbveen native and non-
native categories (see section 1.2.2). This suggésat the initial

perceptual acuity which allows infants to discriatién non-native speech
contrasts decreases as a function of native lamguagperience.
Researchers have explored when and how this Llcewulecrease in
perceptual sensitivity takes place throughout humbnguistic

development.
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Werker and Tees (Werker & Tees, 1984a) exploredligin infants’
ability to discriminate Hindi retroflex-dentalaft/ta/ and Salish velar-
uvular /k/-/gi/ consonant contrasts by analysing three groupmfahts
aged 6-8 months, 8-10 months, and 10-12 monthsulReisdicated a
gradual decline in perceptual ability across thredrage groups. Whereas
infants aged 6-8 months were able to correctlyroirsnate the non-native
sounds, infants of up to 10-12 months already skoavelear decline in
their sensitivity to non-native phonetic contrasikis pattern of results
was replicated in a study using a longitudinal giesiWerker & Tees,
1984a). Similarly, Polka and Werker (1994) examitieel perception of
German long and short front-back rounded vowel resits /y/-/u/ and
ly:I-lu:/ by English infants aged 4 months, 6-8 thenand 10-12 months.
According to the results, the 4-month-old infarftevged high sensitivity
to the non-native vowel contrasts. Sensitivity weduced for the infants
aged 6-8 months, but still significantly betterritfar the infants aged 10-
12 months, for whom a perceptual decline was oleskrin their

discrimination of the non-native vowels.

Findings from these and similar studies were intdgal as revealing a
decline in perceptual capabilities within the figsar of life, which signals
a shift from language-general to language-spegiéicception due to L1
experience, in such a way that a rather robust tiulrament can be
observed at around 12 months. This Ll-attunemenblves that

perception is adjusted early in life to the cortivasfeatures in the native
phonology, whereas those acoustic features whiemat relevant in the

native system would not be attended to.

Results from other studies are consistent withviees that the observed
decline in infants’ perceptual ability is attribbta to attunement to their
L1 phonetic system, rather than to a deterioratibthe human auditory

system or sensorineural loss. Adults can improedr ttiscrimination of

35



Chapter 1

non-native contrasts with proper training or preet{Logan, Lively, &
Pisoni, 1991; Tees & Werker, 1984), and they haeenbfound to
perceive non-native phonetic distinctions in speciésting conditions
with demands that differ from those characteristicnatural language

processing.

For example, Werker and Tees (1984b) found thdt adtive speakers of
English were able to discriminate non-native Hiadd Salish consonant
contrasts when presented with stimuli which did setand like speech,
but not when the stimuli were full, speech-likelalyles. This suggested to
the authors that the decrease in sensitivity tomadive contrasts may be
related to the way in which listeners process theesh signal. The
authors posited the existence of a ‘phonetic’ pserwy level, which
would correspond to “natural phonetic boundariegisus a ‘phonemic’
level, “corresponding to native language boundar(¥gerker & Tees,
1984b: 1876). When a phonemic processing modedsced, listeners
would only access the acoustic information whichptsonologically
relevant in their L1. However, when adopting a ‘pétic’ mode, they
may have access to acoustic information with ndirdive function in

their L1, and may thus be able to discriminate native contrasts

The Native Language Magnet (NLM) model developedKahl and

colleagues offers an explanation of how L1 expeeeraffects the
perception of speech throughout the first year if#, las well as its
subsequent production (lverson & Kuhl, 1995; Kuhlh&rson, 1995).
According to this model, infants are born with iteiaand universal
psychophysical boundaries that allow them to peeceilistinctions

between phonetic categories in a language-geneaahen. Exposure to
their native language would result in the creatadnlanguage-specific

category representations due to changes in theeigett distances

36



Literature Review

between the original phonetic categories. The mdsha that triggers

these changes is the ‘perceptual magnet effect’.

An L1 prototypical sound is a good instance of &gary, and it acts as a
‘perceptual magnet’ for the other instances of thgegory,attracting
them toward itself. This magnet effect causes @nkimg or warping of
perceived distances within the acoustic space,hst discrimination
around the prototype is reduced. In contrast, piostances of the
category, or nonprototypes, do not act as attractand discrimination
around them is fairly good. Research has reveaédailanguage magnet
effects as a result of specific L1 experience ithkadults and infants as
young as 6 months (lverson & Kuhl, 1995; Kuhl, \diths, Lacerda,
Stevens, & Lindblom, 1992; Kuhl, 1994). The mage#&ct thus “alters
the mechanisms underlying speech perception”, &l dubsequently
affects “both the perception of spoken languageienproduction” (Kuhl
& Iverson, 1995: 121-122). Yet as noted above, éhgsanges do not
seem to reflect alterations to general auditorgesrsorineural ability, but
seem to occur rather “at a higher level, one thablves memory and/or
attention” (Kuhl & Iverson, 1995: 142).

The acquisition of L1 magnet effects is predictednave considerable
implications both for L1 and L2 acquisition, asbiings about dramatic
and permanent changes to the way in which langisageocessed. The
magnet effect could therefore provide an explanatar the difficulties
documented in adults’ categorisation of non-naseends, particularly
regarding the problems facing learners of a setamguage (Aslin et al.,
1981; Best et al., 1988).

Learners are thus assumed to perceive the L2 thraug L1-altered
perceptual space, in such a way that the categonsaf the same non-

native sounds differs amongst speakers from diftelrd backgrounds as
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the native magnets interfere in their discriminatiof the L2 phonetic
distinctions. Success in the categorisation of @nsls depends on their
proximity to the L1 prototypes. L2 sounds which alese to an L1
prototype will be difficult to discriminate sinced L1 prototype will act
as an attractor, whereas sounds which are far fhenprototype will be
less likely to be attracted to it and could thugliseriminated more easily.
This accounts for the fact that, in L2 phonologie&lquisition, those
sounds that are “similar to a category in the aslulative language are
more difficult to perceive as different from thetima sound, sounds not
similar to a native-language category are relagivebsy” (Kuhl &
Iverson, 1995: 142).

1.2.1.2. Language-specific effects in production

With the development of the articulators and otheator mechanisms
involved in speech production, and as infants begirgain increased
control over their speech apparatus, babbling eeserdt around 6-8

months, infants are able to produce adult-likeabjéls with recognisable
prosodic patterns, first in reduplicated consonemtel (CV) sequences,
and later on in alternating CV sequences (Moyed42@hala, 2008). The
first stages of acquisition may also present oasstbyllables depending
on the frequency of models in the native languageh as the case of
languages like Spanish (Morales-Front, 2006). Troisghly coincides

with the period that signals the beginning of Litaément in perception.
In fact, changes in speech production seem to anallpl to changes in
perception. Infants begin to produce their firstrdgat around 12 months,
which again coincides with the period at which evide of robust

attunement to the L1 system can be obserVkd first words produced by

infants usually follow a simple CV syllable struatu and the different
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categories in the infant’s native phonological imegy gradually emerge

as acquisition proceeds

Similarly to the development in perception, spe@cbduction during
these early stages of acquisition appears to tefbeth universal,
language-general patterns, as well as ambient égagunfluence (de
Boysson-Bardies, Halle, Sagart, & Durand, 1989; ,L&avis, &

MacNeilage, 2010; Oller & Eilers, 1982). Infantsitput during babbling
seems to follow similar tendencies across languyggedably as a result
of constraints “based on the structure of the vdcatt as well as
immature speech motor control” (Lee et al., 20194)2 The general
frequency patterns which have been observed irsdimguistic babbling
indicate higher percentages of occurrence for yéssiand nasals in
consonant production, and a predominance of vowatsluced in the

lower left quadrant of the vowel space (Lee et2110).

Developmental patterns of segmental acquisitionadse similar across
different languages, and seem to have an artigylékasis in terms of the
relative difficulty involved in the production dfi¢ different sounds. Some
sounds appear to be particularly easy to artica@ateare thus acquired at
the early stages. This would be the case of plesanel nasals /p, t, k, b, d,
g, m, n/, which also happen to be amongst the wmsimon sounds in
human language, although different languages may; eeg., in the way
they implement the voicing feature in plosives. @tsounds, however,
such as the fricative®/ d/, or the different realisations of the liquid /
seem to require more complex articulatory gestuaad, are acquired at

later stages.

Despite these cross-linguistic similarities, thdluence of the native
language can also be observed in infants’ earlyedpeproductions.

Results from de Boysson-Bardies, Sagart, and Duf@984) showed that
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competent adult French listeners were able tongjaish the babbling of
French infants from the babbling of Chinese andbAranfants at 6 and 8
months, which the authors attributed to the prasctaracteristics of the
babbling samples. Consonant and vowel productiorniafants as young
as 10 months already reflect the characteristitufea of the ambient
language, as shown, e.g., through the analysisowfel formants (de
Boysson-Bardies et al., 1989). Similarly, L1 tokieaquency seems to
affect the order and rate of acquisition of induatl sounds and their
presence and frequency of occurrence in infanesp (Lee et al., 2010),
and the same has been observed for syllable steudrequencies
(Morales-Front, 2006).

Phonological acquisition proceeds as infants coetinto extract
regularities from the input they are exposed tothst knowledge of the
L1 phonological system at all levels of structuseapparent both in
perception and production at around 18-20 monthegreéss in L1
phonological competence continues with increaseédnament to the
phonetic and phonological features of the L1 thhmug the third and
fourth years. Around this time, characteristic Bsrgn production also
tend to decrease with the maturation of the childsal apparatus and the
automatisation of the articulatory gestures invdihie L1 production.
Adult-like competence in the production of the whabll inventory and in
the perception of native and non-native soundsciieaed by about 8
years, and it is further facilitated by the acdiosi of reading and the
enhancement of phonological awareness that restriten the
orthography-onto-sound mapping. The result after whole process is a
robust perceptual attunement to the L1 and a staomgmatisation of the
gestural movements required for its productionhhbaft which will have
an important influence on the later acquisitionaoSecond or foreign

language.
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1.2.2. L2 speech development

One clear characteristic of L2 speech is that nd¢eto be noticeably
foreign-accented. The fact that a learner's L1 gaunally be identified
through his accented speech has led researcherapbasise the role of

L1 influence or transfer in the domain of L2 prooiation.

This is reflected, for instance, in the notiontod L1 acting like a “sieve”

in the categorisation of L2 sounds (Trubetskoy, 996 hat is, the L1 is

hypothesised to act like a filter through which ti#eis perceived, in such
a way that L2 sounds would be associated with leady existing and

well-established sounds of the L1 phonetic systexsedd on phonetic
similarity, resulting in wrong categorisation oktklements that make up
the L2 system (in line with the NLM effect descubie section 1.2.1.1).

Different models have been developed in order tdres$ how L1
experience reduces listeners’ discrimination syt to non-L1

phonological contrasts, impacting their categoiasadf new, non-native
sounds, and in what sense the interaction betwesmdrs’ native and
non-native phonetic systems bears on their L2 plogreal development.
Two of the most influential models have been BedPsrceptual
Assimilation Model (PAM), and Flege’s Speech LeaghModel (SLM).

Both models are presented in the following sections

1.2.2.1. Perceptual Assimilation Model and L2 learning

Best's (1994, 1995) Perceptual Assimilation Modehsw initially

developed as a model of cross-linguistic percepiiororder to assess
naive listeners perception of non-native or unfeamgpeech sounds. In its
recent version, PAM-L2 (Best & Tyler, 2007), the deb has been

modified so as to extend the principles underpigrtime perception of
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non-native speech sounds in monolingual subjectise@cquisition of an

L2 phonological system by bilingual subjects.

The model was built upon the well-established olzt@n that listeners
have great difficulty in the categorisation of nostive phonological
contrasts which are based on phonetic featuresised contrastively in
their L1 (Polka, 1992; Polka & Werker, 1994; Strapgkahane-Yamada,
Kubo, Trent, & Nishi, 2001). However, success ia tliscrimination of
non-native contrasts seems to vary depending on phenetic
characteristics of the native and non-native sogsystem inventories,
specifically regarding the degree of similarity dissimilarity between
native and non-native phones. Within the PAM framedw it is posited
that non-native categories tend to be assimilabeth¢ existing native
categories in such a way that specific predicticaas be made about the
categorisation of non-native contrasts on the badisthe type of

assimilation taking place between the native andmative sounds.

In line with the postulates of Articulatory Phongjo (Goldstein &
Fowler, 2003), PAM claims that the units servingtlas primitives for
language phonology are the articulatory gesturegolwed in the
production of speech, instead of, e.g., more atistrapresentations
encoding acoustic information present in the spesagial (as is the case
of Flege’'s SLM). Non-native sounds are thus peextiin connection
with and assimilated to the native sounds which armere similar
articulatorily. When the non-native sound is peredias an exemplar of a
native category, it isategorised although its status in terms of category
goodness may vary from being consideregbad exemplar to goor or
deviantexemplar of the native category. The non-nativendomay also
be uncategorisedf it is not assimilated to any specific nativetaggory
because it fails to be perceived as an exemplangfof them, while still

being considered a speech sound. There are eves wagn a non-native
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sound isnon-assimilatedo any native category at all, as it is perceiasd
a non-linguistic sound, i.e., it is not consideeedpeech event, but rather
some sort of noise. The following specific patteofsassimilation are
postulated for non-native contrasts according tw feach non-native

sound is mapped onto the L1 system:

Two-Category (TC): each individual non-native sound is assimilated t
two different native categories. Discriminatiorthsis predicted to be very

good or excellent.

Category-Goodness (CG)the two non-native sounds in a contrast are
perceived as exemplars of the same native catedmry,they differ
regarding goodness of fit to that single categddyscrimination is

expected to be intermediate.

Single-Category (SC) the two non-native sounds are assimilated to a
single native category of which they are consideegdially good or
deviant exemplars, as opposed to the CG assinmlatigpe.

Discrimination in this case is predicted to be eathoor.

Uncategorised-Uncategorised (UU) neither non-native category is
assimilated to any native category, even thoughn lawe perceived as
speech sounds. Expected discrimination varies fpowr to moderately
good, or even very good, depending on the phoriffierences between
the two contrasting sounds, and with regards tontlbee similar native

categories.

Uncategorised-Categorised (UC)one non-native sound is perceived as
and assimilated to a native category, whereas ther dfails to be
categorised. These contrasting sounds are expéxtbd discriminated
very well since they are not considered exempldra single native

category.
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Non-Assimilable (NA) neither non-native category is perceived as
speech sound, so none of them is assimilated &biwercategory. In these
cases, discrimination is predicted to be good @ekant, since the non-
native sounds are not encoded phonetically, allgwhe listener to attend
to the acoustic properties which characterise eaeind from a purely

auditory processing level.

PAM has proven to be a useful tool for the studycadss-linguistic
perception, and findings from several studies avesistent with its
predictions and postulates (Best, 1990; Best &ngeal1992; Halle, Best,
& Levitt, 1999). Naive or non-native listeners hatypically been
conceived of as monolingual speakers, or ‘funcliomanolinguals’. This
is taken to imply that they are not familiar withetlanguage for which
they are tested, and that they are not in the psoo€ actively acquiring
an L2. Best and Tyler (2007) note that this doet discard “passive
exposure to a language other than the L1”, pagrbulin the form of
“classroom-only instruction with instructors whovieaa strong L1 accent”
(p. 34). In contrast, L2 learners would be those ate in the process of
acquiring an L2 in a mainly communicative settiag, further detailed

below.

Best (1995) points out that the approach of PAMstiases that perceptual
learning continues into adulthood” (p. 198) as sulteof adjustments to
listeners’ perception caused by increased expezienth the non-native
system. In this sense, Best and Tyler (2007), énrévision of the model
in order to address its implications for L2 percgptiearning (PAM-L2),

stress the idea that it is conceived to accountitiereffects of the L1
system on non-native perception both at the phoratd phonological

levels.
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The interaction between these two levels is pdditurelevant from the
perspective of L2 learning since, as noted by Best Tyler (2007), “the
phonological level is central to the perceptio®fspeech by SL learners
[...] iIn a way that it cannot be for L2-naive listem@erceiving unfamiliar
non-native speech” (p. 23). The authors go on fda@x how in order for
perceptual learning to accrue, L2 learners needistnguish the L2
phonetic features that are phonologised, i.e., thegd to acquire the
higher-order, phonological distinctions of the Lfstem which are
mapped onto the functional forms of the languagd wich allow,
therefore, for further L2 development through tse&ablishment of form-
meaning connections. Naive listeners perceivingramative language, in
contrast, are only cognizant of the phonologicalfedénces which
constitute their native phonemic inventory, butyttmannot relate the

phonetic and phonological levels in an unfamila@arduage.

PAM-L2 thus extends the assimilation types esthbtisfor PAM to the
L1-L2 interaction that takes place at the two lsvéphonetic and
phonological), in order to predict perceptual Iéagnof L2 contrastive
categories. For example, for cases when two disti@ccategories are
considered to be good exemplars of the same Llgaste(SC L2
assimilation), it is expected that learners wiitially assimilate the two
L2 categories to the single L1 category at the pliorand phonological
levels, so that differences between L2 contradénigal items would not
be perceived. In order for new separate phonolbgiategories to be
created successfully, learners would need firstdevelop phonetic
categories for the L2 sounds, which could be ptessflthey are able to
distinguish the phonetic properties of at least oh¢he L2 contrasting

categories as a result of increased L2 input.

Best and Tyler (2007) point out that perceptualdstning in cases of SC

assimilation would be influenced by communicatiaetbrs bearing on
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learners’ ability to distinguish the contrastingital items or minimal

pairs differentiated through the L2 phonologicalposition. If the

minimal pairs are high-frequency words, and thenphagical opposition

is productive in the L2, giving rise to a rathemgk number of contrasting
lexical items which form a dense phonological nbmirhood,

communicative needs may push learners to acquatecthntrast as they
may perceive it as necessary in order to achiaventl conversational
interaction. Conversely, learners might considert thomophony would
not be particularly detrimental for communicatibhie minimal pairs are
low-frequency words, or if they come from a sparfgeonological

neighbourhood. In this sense, studies have fousttMitabulary size may
be linked to L2 segmental perception (Bundgaardsdig Best, & Tyler,

2011; Fullana, Miralpeix, & MacKay, 2012).

A different scenario would result from those caséen only one of the
contrasting L2 categories is assimilated to an lategory (UC L2
assimilation). Learners are then predicted to ssfadly distinguish L2
contrasting lexical items. If the assimilated L2isd is considered a good
exemplar of the L1 category, learners are expeitteztjuate the L1 and
L2 categories not only phonologically but alsola phonetic level. The
development of a separate phonetic category witttebadjusted L2
values would still be possible in conditions of resed L2 exposure,
although rather unlikely due to the high degreelL&fL2 perceived
phonetic similarity. It could also be the case thatassimilated L2 sound
is perceived as a poor L1 exemplar, even though thend L2 categories
might still be equated phonologically. Best and ery(2007) give the
example of the phoneme /r/ in French and EnglidhEhglish learners of
French usually identify English /r/ with French ptionologically, since
the two phonemes present similar patterns of digfion and fulfil the

same linguistic function in English and French etibgr with the fact that

46



Literature Review

they have the same orthographic representatioheinwo languages. At
the phonetic level, however, English] [(frictionless continuant) and
French ] (uvular fricative) are rather different from eaather, and they
are likely to be differentiated as two separatengtic categories. Once
learners are aware of the different phonetic prigserof each of them,
they may develop a new Frenck] phonetic category. English][and

French k] would thus constitute two different phonetic isafions of the

single phonological category /r/.

The principles of PAM can thus be extended to L&reg within the
PAM-L2 framework, and the generated predictions agdotheses can
likewise be empirically testeith order to complement the findings on L2
speech learning that result from research conductgitiin other
approaches such as Flege’'s SLM (see section 1).2%20 now, general
findings on L2 perceptual learning seem to bera lvith results reported
for monolingual non-native perception regarding, ifistance, learners’
problems in the discrimination of L2 contrasts whao not exist in their
L1, or which are difficult to categorise due to #arities with the L1

system.

For example, many studies have documented poorirdisation of the
English /r-l/ consonant contrast by L1 Korean amgahese learners,
whose native languages do not contain this phomabgpposition
(Yamada, 1995). Studies on the perception of L2elsvhave likewise
provided evidence of learners’ difficulties for hdwel categorisation.
Rochet (1995) found that English and Brazilian &guese learners
differed in their categorisation of French /y/rarit rounded vowel which
does not exist in either language, and which Ehglearners tend to
identify with English /u/ whereas Brazilian learse¢end to identify it with
Portuguese /i/. Studies have also shown that LhiSp4Catalan learners

have great difficulty in distinguishing the Englislowel contrasts /it
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and /aex/ (Cebrian, 2006; Cebrian, 2007; Flege, Bohn, &)d®97), as
their L1 systems have only one vowel in the phogicll space covered

by the two contrasting L2 vowels.

PAM-L2 views L2 learners mainly as late learnens|earners who start
to learn an L2 once they have acquired their L&pldying thus robust
and adult-like language-specific attunement to tpkeonetic and
phonological categories of their native systemiilaiy to monolinguals’

patterns of native attunement. But in contrast with description for
‘functional monolinguals’ provided above, Best afddler (2007)

characterise L2 learners as “people who are inptioeess ofactively

learningan L2 to achieve functional, communicative gogfs”16). That

IS, L2 learning is assumed to take place in a ahsfiic immersion context
and during meaningful conversational interactiothwiative speakers of
the L2, who are expected to provide correct mofiei$he L2 categories,
as opposed to the sometimes impoverished and exsemrect models
which might be available in a formal instructiorttse, where input is
limited and usually foreign-accented. L2 learnimgd communicative
setting has also been the focus of research withénSLM approach

discussed in section 1.2.2.2 below.

L2 learners are considered to differ from naive-native listeners along
other factors. They have experience or exposurké2tanput, and are
therefore familiar with the syllabic, phonotactiedaphonological patterns
of the language they are learning. They are exgdotéave contact with
native speakers of the L2 through conversationarattion. This would
allow them to have experience both in the percaptind production of
the L2 distinctive contrasts. Besides, face-to-faxteraction would also
allow them to have access not only to the audifmgperties of the L2
sounds, but also to visual information regarding thotor routines and

gestural constellations involved in their articidat(which are considered
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the primitives of phonology in PAM). Finally, and touched upon above,
L2 lexical acquisition might have an influence dmpological learning,

since it could facilitate learners’ phonologisatiohcontrastive features
distinguishing minimal pairs, a process which cduédpushed forward as

a result of learners’ need for efficient communimat

1.2.2.2. The Speech Learning Model

One of the most popular models of L2 phonologiaajugsition is the
Speech Learning Model by Flege (Flege, 1995; FI2§e2) The model
posits a series of postulates and hypotheses r dodaccount for the
difficulties facing L2 learners’ perception and guation of L2 sounds,
and the processes that influence ultimate attaibnmeh2 phonological
acquisition. SLM focuses specifically on perceptsond production at the
segmental level, and has proven to be very usafd, therefore widely
favoured, in informing and guiding L2 speech reskaas it allows for the
generation of testable predictions and can be tesddscuss and interpret

large and varied sets of empirical data.

A considerable body of research has analysed th®oréa affecting

individual variance in L2 speech, and has revetdlatiage is arguably the
factor which has the greatest impact on L2 ultinsttainment (see also
section 1.2.2.4). In general, it seems that fomkafve or near native-like
competence to be achieved in the different linguistomains, and
particularly in phonology, “earlier is better” (lssen-Freeman & Long,
1991). Late bilinguals (those who come into conteith the L2 around
puberty or later) have been consistently found geak their L2 with

stronger foreign accents than early bilinguals gghavho come into
contact with the L2 within early childhood), and thiffer from L2

monolingual native speakers in their production gedception of L2
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sounds more than early bilinguals do (Flege, Mudrdylackay, 1995;
MacKay, Flege, Piske, & Schirru, 2001; MacKay, Mead& Flege,
2001; Munro et al., 1996; Munro, Flege, & Macka®9&; Piske, Flege,
MacKay, & Meador, 2002).

A common explanation for these oft-observed agectsfon L2 speech is
that L2 acquisition is constrained by a biologigddhsed critical period
(first posited for L2 acquisition by Lenneberg, IR6According to this
critical period hypothesis (CPH), the neurologicaéchanisms which
make L1 acquisition possible would be less efficieor even non-
operative, after the end of the critical periodsuch a way that native-like
L2 speech learning would be no longer possible tduthe loss of brain
plasticity caused by age-related neurological nagitom. Different ages
have been hypothesised for the end of this critiEiod, traditionally
coinciding with puberty, e.g., at around 12 ye&Bsoivel, 1988), or 15
years (Patkowski, 1990). Authors such as DeKey&@0®) have proposed
that the effects of neurological maturation on L&jwasition can be

observed as early as around 6-7 years of age.

However, Flege (1995; 2002) claims that there aasaons to be cautious
in accepting an explanation to age effects in L@nathogical acquisition
based solely on the existence of a putative clipesiod associated with
neurological maturation. As noted above, there dsclear consensus
amongst researchers on the beginning and end cfitfeal period. There
is evidence that some late bilinguals who stalédon an L2 after the end
of the hypothesised critical period may be abl@adorm within native-
like production and perception patterns (Birdso2§07; Bongaerts,
Planken, & Schils, 1995; Bongaerts, van Summeréamkeén, & Schils,
1997). Conversely, early bilinguals who start tarte an L2 in early
childhood have often been found to present divargernn phonological

performance from monolingual native speakers of e (Flege,
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MacKay, & Meador, 1999; Guion, Flege, & Loftin, ZH0MacKay,
Meador et al., 2001; Piske et al., 2001).

Hence, the SLM developed by Flege calls into qoedtie existence of a
critical period for L2 acquisition, and offers alteanative account for the
age-related difficulties underlying the phonolod¢iieaquisition of an L2

on the basis of four postulates and seven hypahésse Flege, 1995:
239). These postulates and hypotheses have belwrd&om empirical

data found in experimental studies carried out Bgé& and colleagues
(Bohn & Flege, 1990; Flege & Eefting, 1987; Flefy@93; Flege, Schirru,
& MacKay, 2003). According to this alternative acog the differences
between native and L2 speech production would l@etduhe interaction

between the learners’ L1 and L2 systems, and tat iopnditions.

Contrary to the CPH, SLM posits that the mechaniantsprocesses used
for the acquisition of the L1 remain accessiblerdhe life span and can
also be used in the acquisition of an L2 (or arlyeptanguage learned
after the mother tongue). The distinctive featutlest characterise the
sounds of the L1 and L2 inventories consist of atiotyphonetic cues
extracted from the speech signal input, and thew fabstract, long-term
memory representations called ‘phonetic categorid$iese phonetic
categories act as perceptual targets that guidedesy production, so that
incorrect categorisation of an L2 sound would resal inaccurate
production. In this sense, the model contends ltRaproduction errors
have mostly a perceptual basis, as inaccurate gt@rndeads to incorrect
representations of the L2 sounds. However, it israked out that some
L2 production errors should have other causes, estpted to output

constraints at the motor level.

An L2 phonetic category may differ from the natima@egory if learners

fail to perceive an acoustic feature which has restitve relevance in the
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L2 but not in the L1, or which exists in both laages but with a different
status or allophonic distribution. Incorrect categmtion may also result
from the fact that learners may weigh acoustic cdiéfgrently from
native speakers of the TL. All these problems affe&t perception since
learners tend to perceive L2 sounds through tliterfior ‘sieve’ of their
L1 phonetic system (Archibald, 2005; Best, 199%bBtskoy, 1969).

Learners’ ability to create a new L2 category dejsean the perceived
degree of dissimilarity between the L2 and the pfically closest L1

sounds. That is, L2 learners must perceive at kst phonetic distance
between two similar L1 and L2 sounds for a new la2egory to be

created. SLM claims that increased experienceariL in terms of input

quantity and quality, may allow learners to distirsty the differences
between L1 and L2 sounds, leading to L2 categomnétion. Once new
L2 categories have been established, L2 segmerddligtion accuracy
can be improved. Improvement in perception woul@dlethus to

improvement in production. If learners fail to pmxe the phonetic

differences between the L1 and L2 sounds, then caegory formation

will be blocked.

The model predicts that the greater the perceivezhgtic dissimilarity
between the L1 and L2 sounds is, the more likely b be discerned, and
to result therefore in new L2 category formatiomisTimplies that the
creation of new L2 categories will be more difficih those cases in
which there is great phonetic similarity betweea tiL and L2 sounds,
whereas phonetic dissimilarity between L1 and L@nsis will facilitate
L2 category formation. The likelihood to discerresk cross-language
phonetic differences is assumed to decrease amagases (see section
1.2.1).
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According to the model, therefore, success in treaton of new L2
categories will be influenced by perceived phonedimilarity and

learners’ age. In addition to these two main fagtexposure to L2 input
and patterns of L1-L2 use are also hypothesiseglay a role. For
example, when an L2 sound is similar to an alreadsting L1 sound, the
likelihood of category formation will increase if2Llearning begins in
early childhood and there is large exposure toityuaput, together with
a high use of the L2, but it will decrease exporadiytas age of L2
learning increases, particularly if exposure to@ut and L2 use are low.
Conversely, for an L2 sound which is clearly dismto any sound in
the L1 phonetic system, category formation coulgbssible even if L2
learning takes place in adulthood, provided tharehis a sufficient

amount of L2 exposure and a low L1 use.

The L1 and L2 categories are assumed to coexist icommon
phonological space. SLM posits that the subsystise two languages
will interact and influence each other within tkisared space. Unlike the
earlier view of ‘cross-language interference’ as thne-directional
influence of the L1 on the L2 (Lado, 1957), andliive with Grosjean
(1989), interaction here is considered to be kkational. That is, not only
will the L1 subsystem influence the L2, but the &Zbsystem will also
affect the L1. The extent to which each languadkimfiuence the other
is related to language dominance, in a way tharghmight be a stronger
influence of the L1 on the L2 for late bilingualsjt a stronger influence
of the L2 on the L1 for early bilinguals” (FlegeQ@: 222).

According to the model, the phonetic categoriestlie L1 and L2
subsystems interact by means of the mechanisms cafedory
assimilation’ and ‘category dissimilation’, depemglion whether a new

L2 category has been created or not. Foreign-aedeh® production
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would be the result of this interaction between shbsets of L1 and L2

categories.

Results from some studies indicate that the L1esystontinues to
develop during childhood and becomes more stabtheaspeaker grows
into adolescence (Hazan & Barrett, 1999; Nittrou2902), exerting a
greater influence on the perception of non-natimansls. Thus, as the L1
categories become stronger, L2 sounds are morly likebe linked or

equated to the closest similar-sounding L1 souhasugh the process of
‘equivalence classification’ or category assimdati(Best, 1995). That is,
the L2 vowel or consonant is considered to be bsegeon of an already-
established L1 category. When this category assilii mechanism
operates, the creation of new L2 categories iskaid@and production of

L2 sounds is then expected to differ from L2 manglials’ norms.

Category assimilation would take place when theahdl L2 sounds are
very close to each other within the phonetic spa@t.if the two sounds
are not identical phonetically, learners may beséme to the sub-
categorical differences between them. In this c&&&/ predicts that L2

learning would still be possible, even in the aloseof new L2 category
formation, through the development of ‘merged’ L2-categories, or
‘diaphones’. This happens when an existing abstraptesentation is
gradually modified to represent the phonetic chargstics ofthe L1 and

L2 sounds which have been perceptually linked, ltieguin values that
differ from typical monolingual L1 and L2 phoneticategory

representation. The merged category will be submgty used in the
perception and production of the L1 and L2 sound&lwvare subsumed

under it.

When the learner is able to create a new categorgrf L2 sound, either

because it is distant enough from any other L1 dpon because it does
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not exist in the L1, category dissimilation may wcas the L1 and L2
categories in the shared L1-L2 phonetic space tenble dispersed in
order to maintain the contrast between the two phorsubsystems. L1
and L2 categories which are relatively close maistteflect away from
each other, in which case both of them are expdotédfer from native-
like categories. A learner's newly established la2egory may likewise
differ from native norms if it is the result of vghing phonetic cues

differently from L2 native speakers.

Flege (1995, 2002) stresses the role of the inpoditions learners are
exposed to in triggering the changes that affetetgmay organisation and
representation in their phonetic systems. He pauntghat the age effects
observed in L2 speech acquisition might be duéedact that age seems
to be usually confounded with other variables sashL2 exposure, or
amount of L1 and L2 use (see section 1.2.2.4)hisidense, the common
differences between early and late L2 learnersdcbel related to age-
dependent variation in quantity and quality of liput, rather than to
maturational issues, as social and demographiorfaatight allow early
learners to receive richer and more adequate thpuntlate learners. What
underlies this explanation is the basic tenet e&f 8L.M regarding the
malleability of the learners’ phonetic system givéme right input
conditions. That is, L2 speech acquisition may bssjble regardless of
age provided that a massive amount of authentiinplt is available so

as to prompt category creation and modification.

Input conditions, in terms of amount and qualitancbe defined in
relation with different learning contexts, such Rlsand SA. Fl in AH

settings is typically characterised by limited Lhut exposure, which is
usually restricted to the classroom and often reiccented. SA, on the
other hand, offers the possibility of massive expego native and rich
L2 input for L2 acquisition. SA could thus be exigecto have a positive
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effect on learners’ ability to distinguish diffei@s between similar L1
and L2 sounds which could have been previously teguaesulting in
modifications to their phonetic system which mitgad to the creation of
new L2 phonetic categories as a previous step faobsexuent

improvement in production accuracy.

Several studies conducted within the SLM framewmai¢e supported the
main postulates and hypotheses of the model. Fampbe, findings in
Flege (1987) have provided evidence of categorymassion and the
development of merged L1-L2 categories for plosi¥ege analysed the
production of the voiceless plosive /t/ by two grswf English/French
and French/English bilinguals. Voiceless plosive€nglish and French
differ mainly regarding ‘voice onset time’ (VOT),hich is the time lapse
between the release burst of the plosive and tgenbi@g of vocal fold
vibration. VOT is long-lag (aspirated) in Englistand short-lag

(unaspirated) in French.

Results from this study indicated that the learnerghe two groups
produced VOT values in their L2 which failed towstjboth to the L1 and
the L2 norms, but were rather intermediate betvikeriwo. Interestingly,
when producing VOT in their L1, learners also failéo reflect

monolinguals’ norms, producing instead similarlyermediate L1-L2

values. These results were interpreted as indgdahat the existing L1
category had evolved as a result of the dual sanpe in order to reflect
the properties of the /t/ tokens in French and BhglThis type of cross-
language influence has been commonly found in athegies analysing
VOT production (Flege, Frieda, Walley, & Randazz898; Mora, 2008;
Wrembel, 2011; 2013).

Studies for vowels have similarly produced evideoté.1-L2 phonetic

interaction. Flege, Schirru and MacKay (2003) exwdilL1 Italian early
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and late learners’ production of the English diplnidp /a/, which is
usually equated with the Italian monophthong /e/ rtive Italian
speakers. Results showed a tendency for the e#iriguals to produce
English /e/ with significantly more tongue movement than maorgual
native speakers of English, whereas the grouptefdainguals produced
/el with less tongue movement than the English nasipeakers. The
longer-than-native average movement of the eadynkers was taken as a
signal of dissimilation in their effort to maintaihe contrast between the
phonetic category created for the L2 sound ded the L1 category /e/.
Conversely, the short movement produced by the leéeners was
attributed to the development of a merged catepetyween English ié
and ltalian /e/ as a result of their inability t@ate a new L2 category for

the L2 vowel.

To sum up, SLM challenges the view that L2 acqgoisits constrained by
a critical period for language learning which woub@ particularly
noticeable in the domain of speech perception andygtion. Instead,
SLM posits that the mechanisms underlying langulegening remain
accessible for L2 learning over the life span, prnaposes therefore two
alternative explanations for the commonly found edgjences in L2
perception and production from native norms. Onglanation is related
to the interaction between the L1 and L2 phonetistesns, with the L1
exerting a stronger influence as L1 categories fimecstronger throughout
childhood and adolescence. The other explanatioeléged to L2 input
conditions, which are considered crucial in promgtiL2 category
formation. Amount and quality of L2 input, nonets, may be subjected
to age-related variation (with early child learnexseiving more authentic
input than adult L2 learners), and may also varywbken different
contexts such as FlI (where L2 input is rather Bt and SA

(characterised by immersion in a rich L2 inputiagit
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1.2.2.3. The role of L1 transfer and universals

Results from the research reviewed so far sugbastéstructuring in L2
learners’ phonological system as they progresshi dcquisition of
difficult L2 phonological contrasts may be possihleder conditions of
increased L2 experience. An important issue adddeby researchers is
the role of L1 transfer and universals in the asitjon of L2 phonology,
particularly regarding to what extent L2 learne@yrbe able to make use
of L2 features which are not exploited contrastiviel their L1. It has
been established that individuals develop langspgeific perception
early during L1 acquisition, in such a way thatythearn to attend to and
weigh those features which have a distinctive fiamcin their L1 system
through a process of L1 perceptual attunementgseon 1.2.1). In order
to be able to make use of new L2 features absettiam L1, learners
would thus need to re-attune their phonetic systenthe L2-specific

features.

Different authors have different views concernihg tifficulty involved

in this re-attunement process based on the impmetatiributed to the
role of L1 transfer and of universal or languageejpendent factors.
Some hypotheses which are of relevance for theewourstudy are

reviewed below.

a) The Feature Hypothesis

Based on the hypotheses and postulates of Fledd4 See section
1.2.2.2), McAllister, Flege, and Piske (2002) gsiatee so-called ‘feature
hypothesis’, which underscores the role of the lhbnetic system in
learners’ acquisition of new L2-specific featured exploited in their L1.
This hypothesis states that “L2 features not usesignal phonological

contrast in L1 will be difficult to perceive for ¢hL2 learner and this
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difficulty will be reflected in the learner’s prochion of the contrast based
on this feature” (McAllister et al. 2002: 23@uccessful acquisition of an
L2 contrast would thus depend on the existenceeféature upon which
it is built in the L1 system. If a contrastive L2ature is likewise used to
signal L1 phonological distinctions, this would ifaate the creation of
new L2 categories conducive to the acquisition bE tcontrast.
Conversely, if the L2 feature has little relevanioethe L1 phonetic
structure, or is absent from its phonological pattethe acquisition of the
L2 contrast would be more difficult, as the creataf new L2 phonetic

categories would be eventually blocked.

Therefore, in the light of this hypothesis, leasmeould not be expected
to become readily sensitised to new L2-specificuiess not exploited in
their L1. It is this mismatch between L1 and L2tidigive features that
would negatively affect the creation of L2 phonetategories, reducing
learners’ ability to correctly perceive and produc2 phonological
contrasts. The feature hypothesis represents er gufsition regarding the
implications of the L1 system for phonological lsiag as compared, e.g.,
with the ‘deficit hypothesis’ (Brown, 2000), whigtosits that a feature
that is absent in the L1 will not be apt to be aegliby the L2 learnein
order to test the feature hypothesis, McAllistealet(2002) explored the
acquisition of quantity distinctions in Swedish nia-g/, £:-¢/ and non-
mid A:-w/, /a:-a/ vowel contrasts by native speakers obiitah, English
and Spanish, which are three languages that varggesds the use and

relevance of durational features to signal phorioklgppositions.

Similarly to Swedish, duration is a prominent featin the phonology of
Estonian, affecting both vowels and consonant€nrglish, some vowel
contrasts present duration differences which amcawmitant with the
spectral properties of the vowels, but these difiees in vowel length are

regarded as phonologically irrelevant, since vogudlity is considered
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the main distinctive feature in these phonologaabositions. In the case
of Spanish, duration does not have any distindtimetion, and seems to
play no role as a cue for segmental categorisahoits phonological
system. Quantity distinctions can thus be arguetietanore salient or
relevant in Estonian, they seem to play an interatedole in English,
and are least relevant in Spanish. In accordanad wie feature
hypothesis, McAllister et al. (2002) predicted ttiae acquisition of
Swedish vowel duration contrasts would be highlgcsssful for the
native speakers of Estonian, who are sensitisggthemological duration
differences in their L1, whereas acquisition woule difficult for the
native speakers of English and Spanish, since idardd not exploited

phonologically in either language.

Results indicated that the L1 English learners vibetger at acquiring the
Swedish vowel quantity contrasts than the L1 Sialeigrners, and the L1
Estonian learners were better than the Englismézar This suggested to
the authors the possibility to refine the featuypdthesis and reformulate
it in the form of a ‘feature prominence hypothesiscording to which
“the relative importance of a feature in the L1lwlitermine the extent to
which the feature is successfully used in producangl perceiving
phonological contrasts in the L2” (McAllister et &002: 254). That is,
learners’ access to specific L2 phonetic cueshelimediated by previous

degree of L1 experience with them.

b) The Desensitization Hypothesis

In contrast with the position adopted by proponeotsthe feature
hypothesis, Bohn (1995) takes a different stane¢ de-emphasises the
role of the L1 phonological systeim the observed systematic differences
between learners’ and native speakers’ speechpigneand production.

He stresses the fact that, while the influence bfattunement is well-
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documented in cross-language speech perceptionLanphonological
acquisition, research has likewise revealed thattlahsfer does not
always explain the deviating patterns characteristinon-native speech.
As some authors have noted (Eckman, 2008; Majdi12®/ode, 1981),
these deviating patterns reflect also the influenée'universals’ or

general, language-independent perception and ptiodisirategies.

For example, Wode (1981) discusses the existenariwérsal processing
and production strategies underlying both L1 andakcguisition. Major

(2001) posits three main sources of influence on L2 spdeaming,

namely: L1 factors, L2 factors, and universals gth@henomena which
cannot be traced back neither to the L1 nor the Ic2his Ontogeny and
Phylogeny model, Major (2001) tries to accounttfer relative influence
of each of them throughout the L2 learning procescontends that L1
factors play a more important role in the earlygeta of acquisition,
whereas the influence of universals gradually iases as acquisition
proceeds, and then decreases as knowledge of tivecigases. Eckman
(2008) develops the notion of ‘markedness’ or tggadal universals in
L2 phonology, which is based on the principle tpatticular segments,
syllable structures or phonotactic patterns are emeommon across
natural languages than others, forming a markedhessarchy. Those
forms which are more common are considered to be iearked and
easier to be acquired, and those which are lessnoonwould be more

marked and more difficult to acquire.

In keeping with these approaches, Bohn (1995) mepdhat, in order to
categorise particular non-L1 vowel contrasts, native speakers would
resort to general, language-independent auditaategfies, showing a
tendency to make use of specific acoustic cueshwimay be particularly
salient or have enhanced auditory impact, regasddégheir experience

with them in their L1. That is, under this view,idt posited that certain
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cues, rather than others, will be “easy to accdsathver or not listeners
have had specific L1 experience with them” (Bo893: 280).

In a series of experiments on the categorisatiomowafel contrasts, Bohn
and colleagues (Bohn, 1995; Bohn & Flege, 1990)cegd the perception
of English vowels by native speakers of German, didaim and Spanish.
While vowel duration in German is a more importante to signal
phonological distinctions than it is in English (Bo & Flege, 1992;
Strange, 2007), vowel contrasts in Spanish are eigpalled through
spectral differences, but not duration (Quilis, 3P9As for Mandarin,
duration seems to be used to differentiate tonatrasts, but it is not a
cue to segmental contrasts either (Bohn, 1995)rder to conduct these
experiments, two vowel continua were created rangiom /i/ to 4/ and
from /e/ to /ae/ which varied in duration and formant freqey values.
Results indicated that, whereas native Englishlsgsattended mainly to
spectral cues for the identification of the Enghsiwels, the learners of
German, Mandarin and Spanish, all relied more oratthn than on
spectral differences, irrespective of the diffeedetween the three

languages regarding the use of duration as a distinfeature.

These findings were not consistent with an explanabased on L1
transfer, and they led Bohn to formulate the ‘degeation hypothesis’.
This hypothesis is based on a general, languaggémdient principle,
which is stated as follows:
“whenever spectral differences are insufficientliiferentiate vowel contrasts
because previous linguistic experience did not ifizeslisteners to these

spectral differences, duration differences willused to differentiate the non-
native vowel contrast” (Bohn, 1995: 294-295).

That is, when non-native speakers are not seritisgpecific L2 spectral
features due to the fact that they are not exmloitentrastively in their

native vowel system, they will resort to differeade duration, even if
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their L1 does not make use of duration either tgnai segmental
contrasts. For example, certain vowels in the Bhgliowel system are
located rather close within specific areas of tbevel space and are thus
acoustically very similar, so that native speal@rg&nglish have become
sensitised to fine-grained spectral differenceshivse areas. That is the
case, for instance, of vowels /i/ and, Avhich occupy the high-front
portion of the vowel space. In contrast, the vosydtems of Mandarin
and Spanish present only one vowel in the areapoedwby English /i/
and #/. Therefore, native speakers of Mandarin and Spadid not need

to develop linguistic sensitivity to spectral di#éaces in those areas.

In the absence of readily available spectral chasright enable them to
differentiate these vowels, both Mandarin and Sgfatearners of English
seem to be able to attend to duration as a distehncue, even though
neither Mandarin nor Spanish make use of duratisnaasegmental
distinctive feature. Hence, such reliance on theInb feature of duration
suggests the use of some language-independentoudirategy for

speech perception, based most likely on the péati@aliency of duration
as an acoustic cue, rather than the transferenca specific native

perceptual mechanism.

The desensitization hypothesis is therefore builth@ principle that some
phonetic features of the speech signal are moiensahuditorily than
others. This would be in line with the postulatepresented, e.g., by the
‘redeployment hypothesis’, proposed by Archibald(2 2009) in
response to the deficit hypothesis mentioned al{@vewn, 200), and
which underscores the importance of cue saliendyrahustness for L2
phonological acquisition based on Wright's work @monetic cue
robustness (Wright, 2004). According to the redgmient hypothesis, the
knowledge and features of the L1 phonological systan be redeployed

and re-assembled for the acquisition of the L2 plagy, and at the same
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time learners would be able to acquire L2 featuvbgh do not exist in

the L1 as long as they are encoded by robust acauss.

1.2.2.4. Foreign accent

An important body of research into L2 phonologi@alquisition has
examined the phenomenon fadreign accent(FA, also referred to as
accentednesm the literature). These studies have been cdadunainly

with immigrant populations in learning contextslong-term immersion
in the TL community, and they have usually analys$edcontribution of

different individual and context-dependent variable the perception of
FA in L2 learners’ speech, most notably age of bo$d2 learning and

L2 experience.

As pointed out by Munro (2008), interest in thedstof foreign-accented
speech has been motivated by theoretical as wabragmatic reasons.
From a theoretical perspective, research into ttenpmenon of FA is of
relevance regarding general issues in second lgegaequisition, such as
the interplay between the processes involved in pge2ception and
production (Best, 1995; Flege, 1995), the naturagef-related constraints
on L2 acquisition in connection with a hypothesiseical period and
regarding issues related to ultimate L2 attainmg¢bhong, 1990;
Patkowski, 1990), or the role of universals andss#inguistic influence
in L2 phonology (Eckman, 2008; Major, 2001).

From a pragmatic perspective, a better understgnainvhich specific
features of L2 speech contribute more to a foreigoentmay inform
useful actions to be taken for efficient approacinethe teaching of L2
pronunciation (Piske et al., 2001). Piske (200T)hier notes that, despite
the differences between immigrant learner poputatiand learners in a

foreign language classroom setting, both learn@ugs present also
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similarities, in such a way that “factors that haveignificant influence on
immigrants’ success in learning an L2 might alsovjate important

indications as to how the effectiveness of fordagrguage teaching could
be increased” (Piske, 2007: 302). A foreign acceay also be relevant
from a social perspective, as it may have negaio@al consequences

and affect communication (see section c) below).

a) Characterisation of a foreign accent

Foreign accent has been described, for instanc¢thagxtent to which an
L2 learner's speech is perceived to differ fromiveatspeaker (NS)
norms” (Munro & Derwing, 1998: 160). It has alscebecharacterised as
“non-pathological speech produced by second larguegrners which
differs in partially systematic ways from the speezharacteristic of
native speakers of a given dialect” (Munro, 19989)1 In his seminal

work providing a full account of his SLM for L2 phological acquisition,

Flege (1995) wrote about foreign accent that “lists hear foreign
accents when they detect divergences from Englisimgtic norms along
a wide range of segmental and suprasegmental (peosodic)

dimensions” (p. 233).

These different descriptions stress the nature Afas a perceptual
phenomenon related to listeners’ processing ofgesh productions. In
this sense, a foreign accent is the result of perdedifferences between
specific properties of L2 speech and the pattenas ¢haracterise native
speakers’ norms; i.e., it is the perceptual coreetd objective, acoustic-
phonetic features present in L2 learners’ prondimiaAs pointed out by
Flege (1995), these L2-specific features can talkeeepboth at the
segmental level (e.g., divergences from the rarigeative-like acoustic
values, or number and severity of pronunciatiororgjr and at the

suprasegmental level (in terms of stress, rhythdh iatonation patterns
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which differ from native norms), as it has beendewiced through

findings from accent detection studies.

Listeners have been found to be highly sensitivalit@rgences from
native patterns in L2 oral productions even on lthsis of very short
speech samples, down to individual segments orpads of a segment
(Flege, 1984). For instance, several studies haund significant
correlations between listeners’ assessments ofigforeaccent and
segmental error counts consisting of phonemic gubets, deletions and
insertions, and such error counts are often foonoetgood predictors of
degree of accentedness (Avello, Mora, & Pérez-Vidall2; Brennan &
Brennan, 1981; Cunningham-Andersson & Engstran@91%unro &
Derwing, 1995a). These findings provide evidencéisténers’ ability to
recognisedifferences from native phonological norms in Larieers’

speech at the distinctive, phonemic level.

Moreover, some studies have shown that nativenkste are likewise
sensitive to non-distinctive phonetic differences L2 learners’

realisations of TL phonemes. Flege (1984) presemative English

listeners with speech samples from native spea&eds native French
speakers of L2 English which differed in duratimom whole phrases to
just parts of segments corresponding to /t/, hud, /& tokens. The listeners
were found to correctly identify the non-native @ers regardless of
stimuli duration, even when presented with justrghig0-ms samples of
syllable onset /t/ tokens. Similarly, Flege and ksond (1982) found

that, in order to mimic Spanish-accented Englisative speakers of
English not only produced phonological substitusiobut also altered
phonetic features such as VOT duration in voiceidssives and syllable-
final lengthening. Taken together, the results rebin these studies
have shown that segmental divergences from natteerlorms, both at

the level of distinctive, phonemic differences,veall as at the level of
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non-distinctive, subphonemic differences, are stlte native listeners

and contribute to the perception of a foreign atcen

Research has also explored the role of suprasegh@m®nomena in the
perception of L2 accentedness. For example, Anddrsieh, Johnson
and Kohler (1992) and Munro and Derwing (1999) tded variables
representing measures of prosodic features, suatomad.l rhythm or
stress patterns, whicpresented strong correlations and high predictive
power regarding degree of foreign accent. Munrd%)9eported that
native English listeners were able to identify Marid speakers when
presented with low-pass filtered English speech pdasn in which
segmental information was almost non-existent, Wwhich contained
prosodic information that could have been usegément detection in the
absence of more salient segmental cues. In a siodiarly designed to
analyse prosody and accent detectiMMan Els and DeBot (1987)
manipulated native and L2 Dutch speech samplesebyoving pitch
variations. The authors found that the loss of éhposodic properties
resulted in a lower correct identification of natiwersus non-native
speakers by Dutch listeners. All these findingsstprovide evidence that

a foreign accent can also be perceived throughnatine prosody.

b) Factors affecting foreign accent

Results from the literature examining the phenomesfdoreign accent to
date indicate that perceived accentedness is mdeee by a number of
factors which appear to differ in terms of their pmct on L2
pronunciation, and which interact in a complex ne&nto the extent that
more than often they have been confoundedsearchers have tried
therefore to assess the specific contribution teralV degree of FA of
these different factors, which include age of Lariéng, L2 exposure,

input quality and quantity, and patterns of L1 &2danguage use.
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Age of onset of learning (AOL) has been the mostngired factor in the
FA literature. It normally refers to learners’ agfefirst massive exposure
to the target language in a predominantly L2 spepkiontext, and has
been traditionally operationalised as age of ariivaan L2 country. This
variable has been strongly connected to researamiexg the possible
existence of the hypothesised ‘critical’ or ‘sensit period for the
acquisition of a second language, since the domshipronunciation
seems to be particularly subject to incomplete &stitpn both for adult
and adolescent learners who start learning an lydrizk early infancy
(Long, 1990; Oyama, 1976). Even as these learmemsgss in their L2, a
foreign accent is still normally perceptible whide considered a
characteristic feature of their L2 speeal,shown by results from many
FA studies which have found that higher AOL is atsted with a higher
degree of perceived accentedness (Asher & Garé@9; 1Flege, 1988;
Flege & Fletcher, 1992; Oyama, 1976).

As touched upon in section 1.2.2.2 dealing withgEle SLM, this oft-
observed lack of native-like performance in L2 teas’ pronunciation
has been taken as evidence supporting the CPH wddale authors
postulate for language acquisition (Lenneberg, 19%&tkowski, 1990;
Scovel, 1988). Other authors prefer to talk instefd ‘sensitive period’
for the successful mastery of L2 pronunciation @04990; Oyama,
1976), after which acquisition would be imperfechdairregular.
Proponents of these hypotheses posit biological amaturational
constraints on L2 acquisition, in such a way thattive-like L2
phonological performance beyond the hypothesiséitalror sensitive
period for language acquisition, which is generabnsidered to end
around puberty, would no longer be possible dug¢h&sse age-related
constraints, leading to the emergence of a clepésceptible foreign

accent in the L2 learner’s speech.
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However, results from some studies have shownatalt learners may
indeed be able to acquire native-like pronunciat{@wrdsong, 2007;
Bongaerts et al., 1995; Bongaerts et al., 1997)vEsely, studies such as
Flege, Frieda and Nozawa, (1997), or Guion, Flege koftin (2000)
have also shown that an early age of L2 acquis{@asriow as 3.2 years in
the former, and around 6 years in the latter) sdmé¢guarantee accent-free
pronunciation. These results tend to be, nonethelas exception. In
general, research has revealed a gradual increds2 learners’ foreign
accent as age of acquisition increases, AOL besglly an important
predictor of degree of accentedness (Flege, 1988eR& Fletcher, 1992;
Flege, Munro, & Mackay, 1995). This finding poirttswards a linear
relationship between age and degree of foreignracirestead of the sharp

discontinuity around adolescence that the CPH wivnjdy.

Despite the clear influence of AOL on L2 phonol@diclevelopment,
findings reported in the FA literature as a whaol@icate that, even though
it appears that ‘the earlier the better’ for L2 ruociation, early L2
acquisition may not be a sufficient condition fotal native-like mastery
of the L2. This has led authors such as Flegeltinta question the CPH
and to posit factors other than biological ageteslaconstraints as the
cause of foreign accent, most notably social amtest-dependent factors
regarding type of L2 exposure (in terms of amourtt quality of input),

or patterns of L1 and L2 use

L2 experience or amount of L2 exposure has beesdbend most studied
factor considered to influence degree of accentsdrgince most studies
on foreign-accented L2 speech have analysed lang-tenmersion

contexts, this variable has been typically indeasdength of residence
(LOR) in the L2 country. Research assessing thevitapce of LOR for

L2 pronunciation has yielded somehow mixed resutsidies such as
Asher and Garcia (1969), Flege and Fletcher (198%}/ege et al. (1995)
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have found that LOR had an impact on foreign a¢a@titough it was not
as important a predictor of L2 accentedness as A®lcontrast, other
studies, such as Flege (1988), or Oyama (1976) falexl to report a
significant LOR effect.

Piske et al. (2001) interpreted these resuittghe basis of differences in
learners’ proficiency level. As noted by Flege (898 OR might have an
initial and rapid effect on the pronunciation oflgalow-level learners
(i.e., those who are at an initial learning stagdpel, in the case of more
experienced, high-level learners, further LOR exp@svould be unlikely
to result in significant FA reduction. Results frather studies (Riney &
Flege, 1998) have supported the view that LOR &ffem perceived
foreign accent depend on learners’ being or nainatarly stage of L2

acquisition.

Piske (2007) provided another explanation for thatmadictory results
regarding LOR effects on pronunciation based omudysby Flege and
Liu (2001) exploring L2 competence in English dsirgction of LOR and
L2 exposure. In this study, the authors comparecetfect of LOR on two
groups of Chinese learners of English, a groupoofstudents (1.7 versus
6.6 years) and a group of students (2.5 versugéass). The two groups
were considered to differ in terms of amount of asyre to authentic
input from native speakers, as the students groere vassumed to be
exposed to a predominantly L2-speaking environmanwhich they
received a substantial amount of native input, wagrthe non-students
group had a more limited contact with native speakand were,
therefore, exposed to a reduced amount of authargi. LOR effects
were observed for the students group, but notHfernon-students group.
Flege and Liu (2001) concluded that LOR in itsaHy not be an accurate
index of L2 exposure, and that amount of contath wiative speakers

should be taken into account as well.
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In line with this claim, Hjen (2003) found a strong correlation between
LOR and FA gains in L2 English during a period auto but the
correlation was stronger between FA gains and anatlvmeasure of total
input which combined LOR and self-reported use ofglEh while
abroad. These findings underscore the importanceubftantial and
authentic, high-quality L2 input for the languagearning process. It
seems, therefore, that additional time spent ihZanontext would not be
a sufficient condition for pronunciation improvemeand that amount
and quality of L2 input should also be considerasl,stressed by Piske
(2007): “progress in learning an L2 is dependenbaoit the quantity and
the quality of the L2 input L2 learners receive’ $06).

Finally, several studies have found that languagge patterns are also an
influential factor on L2 pronunciation, especiatigarding learners’ use
of their L1 while immersed in the L2 learning emriment (Flege,
Munro, & MacKay, 1995; Flege et al., 1997; Flegen¥Komshian, &
Liu, 1999; Piske et al., 2001). In these studiesahd L2 use have been
normally evaluated by means of self-assessmentigaogaires in which
learners have to estimate, for instance, the amotitime they spend
using their L1 and L2 in different contexts, amowftcontact with L2
native speakers, or L1 and L2 proficiency. ResultElege et al. (1995)
revealed that language use patterns constitutegndicant predictor of
foreign accent ratings for Italian learners of Lagksh, explaining 15%
of the total variance. In a follow-up study (Flegfeal., 1997), the role of
L1 use was further explored by creating two groups early
Italian/English bilinguals who were AOL-matcheddand 6 years), but
who differed in percentage of L1 use (3% and 36Pkg authors reported
an L1 use effect as the learners with higher L1wse perceived to have
a significantly stronger FA than the learners wiatver L1 use. Similar

results were obtained by Flege et al. (1999), wkangéned Korean
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learners of L2 English that were also matched f&LAThey found that
those learners who presented a pattern of higheude? (English) and
lower L1 use (Korean) had significantly better Féoies than those who
presented the opposite pattern (lower use of Hmglisd higher use of
Korean). Results in Piske et al. (2001) showed thatL1 use effect
observed for early bilinguals was also extendedate Italian/English

bilinguals.

All these studies, conducted mainly in naturalisiotexts of immersion
in a TL setting, indicate that, although AOL hagsbéound to be the most
influential factor in the development of L2 prontatmn and the best
predictor of changes in FA, different pronunciatiomtcomes for AOL-
matched L2 learners may arise which can be ataiidetto differences in
factors such as type and amount of input or patefrlanguage use (see

also section 1.2.2.2).

c) Effects of a foreign accent

FA studies have also been conducted in connectitnother dimensions
of L2 speech, such as speaking rate, fluency, ocengmsibility, or
intelligibility, in order to clarify the interaction between these different
speech dimensions and how each of them affecenéss’ processing of
non-native speech, as well as to assess the eftédm influence that the
L1 may exert on L2 speech production regarding ea€hthese
dimensions., These studies aim to shed light onbtst strategies that
would facilitate the development of L2 learnersieiht and successful
communication in the L2 environment, which is uu#te ultimate goal
of the language learner in a context of immersiothe target language
community, as stressed in section 1.1 when disogdbe characteristics
of SA.
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The relationship of foreign accent with intelliditi and

comprehensibility has been of particular interestrésearchers. Derwing
and Munro (1997) defined intelligibility as “thetext to which the native
speaker understands the intended message”, andrefeemgibility as

“ludgments on a rating scale of how difficult orsgaan utterance is to
understand” (p. 2) Intelligibility is thus usuallgssessed by asking
listeners to transcribe oral stimuli, whereas indesr to measure
comprehensibility listeners are typically askedrtake scalar judgments

by using the same Likert-type scales utilised tasnee FA.

Although research findings suggest that accentadiset® some extent a
dimension of L2 speech independent from intelligypi and
comprehensibility, and that a foreign accent daetsnecessarily impede
effective communication in the L2 context (DerwiggMunro, 1997,
Munro & Derwing, 1995a)some authors have nonetheless noted that FA
may indeed reduce L2 speech intelligibility (Fled@88; Munro, 2008).
Munro, for instance, pointed out that “it is widecognized that L2 users
at times have difficulty making themselves undeydfo sometimes
because of pronunciation errors that make theiecpenintelligible”, and
added that “a detailed understanding of the sitnatin which
pronunciation errors lead to communication breakttowas yet to be
developed” (Munro, 2008: 197).

Scholars have also pointed out other negative cesees that a foreign
accent may have for L2 learners (Derwing & Munrdl2; Flege, 1988).
For example, native listeners in the L2 communitgynattach negative
connotations or prejudices to particular foreigrceats. Some studies
have analysed to what extent foreign-accented bpeway trigger

irritation on the part of listeners (Wrembel, 201@uch prejudices
towards accented speech may be a consequenceaiftgpes or socio-

economic differences between the learner and ttigerisstener. Negative
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attitudes towards accented speech on the padtehérs may also arise as
a result of difficulties to process and understdme@dvily-accented L2
speech as compared with native speech. Results fome studies
indicate that L2-accented speech might involveaegtocessing costs for
listeners (Munro & Derwing, 1995b; Weil, 2003), signalled by the
finding of reaction times which are longer for noative than for native

speech, showing that non-native speech may talgtdo be understood.

A foreign accent may thus affect the interactiobmeen native listeners
and L2 learners in different ways. It may notal@guce the intelligibility
or comprehensibility of L2 speech due to divergendeom native
patterns. Furthermore, this diminished intelligtipilmay cause increased
processing difficulties for listeners, who may lathe patience or
willingness to interact with L2 learners, or deyeloegative attitudes

towards foreign-accented speech.

d) Design and methods in FA studies

Research in the field of FA usually adopts the fasfmexperimental
studies that tend to focus on naturalistic settiofg®ng-term immersion,
such as the case of immigrants from different bemkgds in their L2
communities (Asher & Garcia, 1969; Flege et al.92%9Guion et al.,
2000; Munro, Derwing, & Morton, 2006; Piske et &0Q01; Purcell &
Suter, 1980). Most of these studies have a cragseal design in which
oral data are elicited at a single point in tim@n®non data elicitation
techniques include controlled tasks such as agkantcipants to read lists
of words, sentences or whole paragraphs, or thetitem of recorded

speech samples modelled on native speech.

As noted by Munro (2008: 202), the use of theserotied tasks may
result in unnatural or “better-than-normal” speecBamples of

extemporaneous speech may thus also be collectaed 8w obtain more
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natural sounding oral data in a less controlletirggte.g., by means of
picture story telling or personal narrative tagiewever, Munro (2008:
202) also notes that the elicitation of controltisda such as read material
has the advantage of controlling for grammaticaleaical errors, which
are frequently present in extemporaneous speecimagdffect listeners’
judgements. Another advantage of collecting readern@d is that it
facilitates analyses involving the comparison ajugps of speakers (or of

the same speakers at different points in time).

Participants in this type of studies typically mdeé a small group of
native speakers of the L2, who provide baseline,dahd at least one
group of L2 learners who differ along one or mofexseries of factors,
such as AOL, LOR, or L1 and L2 use. These factotasa independent or
predictor variables for degree of FA, which is tlependent variable. FA
IS conceptualised in terms of listeners’ judgemesftsaccentedness as
measured through some type of scalar procedur@llydy means of a
Likert, equal-appearing interval scale (7-point9gpoint scales are most
commonly used). Munro (2008) stresses the impoetaficising listeners’
judgements in order to assess L2 speech: “From sthedpoint of
communication, there is no useful way to assessraedness [...] except

through listener responses of some sort” (p. 200).

Listeners’ judgements have been traditionally add from groups of
native listeners, whether expert (linguisticallgitred) or unsophisticated.
Despite the focus of FA research on exploring melisteners’ perception
of L2 speech, some studies have also analysedeticeqion of accented
speech by non-native listeners. Interest in theqution of L2 learners’
speech by different groups of listeners is reldtedoncerns regarding to
what extent listeners’ perception of speech may \a& a function of
properties of the speech signal itself, or as actfan of listener

differences. Munro (2008) addresses this issuepaodoses a model to
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conceptualise the different dimensions of L2 spebdsed on Gass and
Varonis (1984) and Varonis and Gass (1982). Thislghestablishes a
distinction between stimulus properties (SP compnend listener
factors (LF component). A similar response patfesm different groups
of listeners would indicate a strong influence loé ISP component, and
minimal influence of listener-based characteristegresented by the LF

component.

The evidence available from the studies analysimg perception of
accented speech by groups of listeners with difitetel backgrounds,
including native and non-native listeners, seemsntbcate that when
assessing L2 speech samples stimulus propertieBkahg to be more
relevant than listener factors. Like the bulk of F&search, these studies
are typically conducted also in contexts of longre naturalistic
immersion, and not so much in periods of shortemérsion, such as
those characteristic of SA learning contexts. etance, results in Flege
(1988) showed that two groups of Chinese-speakstgnlers differing in
experience provided judgements for Chinese-accetegish sentences
which paralleled those obtained from English natigeeners, the more
experienced Chinese group more closely resembliegnative English
group. MacKay, Flege, & Imai (2006) extended thedifings in Flege
(1988), as they found that FA ratings of Iltaliameted English samples
from proficient Arabic listeners strongly correldtaith native English
listeners’ ratings. These findings pointed to thH®lity of non-native
listeners to reliably assess L2 speech for degfreeaentedness, even in

cases when listeners and learners do not shasathe L1 background.

More studies have provided evidence that reactionaccented speech
from listeners with different L1 profiles may follo similar patterns.
Munro et al. (2006) found that FA scores providgdfbur groups of

listeners with different L1s yielded moderate tmsg correlations as they
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assessed English samples produced by L2 learnénstiwdse same L1s
(the same correlations were obtained for comprebiihs and

intelligibility). Similarly, Derwing and Munro (203) obtained strong
correlations between ratings from native Englisstelers and from
proficient non-native listeners differing in théit profile, and concluded
that both native and non-native listeners providagually reliable
evaluations of L2 learners’ speech. Taken as aeaylibe outcomes from
these studies indicate that proficient non-natiisehers are able to
accurately and reliably assess degree of accergedme L2 speech,

providing FA ratings that closely match nativedisérs’ ratings.
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2. Objectives and research questions

This chapter presents the objectives which havavatetl the research
carried out in the present study, and the reseapobstions herein

addressed.

2.1. Objectives

Building on the research findings and theoreticatfeworks presented in
the previous chapter, the present study aims afribating to a better
understanding of the under-investigated effectsSAf on L2 learners’
phonological development in speech production. idep to do so, it
analyses the changes, or lack thereof, in the bpgeciuction of a group
of bilingual Spanish/Catalan learners of Englistofeing a 3-month SA
programme. Learners’ production was assessed bysneha set of
measures which have been commonly used in thatliter analysing L2
speech production (Munro, 2008; Zampini, 2008) egiewed in the
previous chapter, although rarely combined in thealysis of
pronunciation within an SA context so as to provadeetter account of

the actual impact of SA on this domain.

These measures consist, on the one hand, of algeettoustic-phonetic
analyses, which include acoustic measurements eiagnichanges in
segmental production, and measures of pronunciatearacy involving

pronunciation error rate scores at the segmenteél |éphonemic

insertions, deletions and substitutions) and segmasntal level (stress
misplacement). On the other hand, foreign accdimgswere also used,
which constitute more subjective measures of l&t@nperception of

speech. The study also examines the relationslipeka the acoustic-
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phonetic properties of speech and listeners’ assagsof foreign accent,
and to what extent the acoustic measures and rt®scores can account

for variance in the foreign accent ratings.

2.2. Research questions

The present study addresses three research questioich are presented

below:

Research Question 1 (RQ1)

Is there an effect of SA on L2 learners’ speechdpetion as assessed

through objective, acoustic-phonetic measures?

Research Question 2 (RQ2)

Is there an effect of SA on L2 learners’ speechdpction as assessed

through subjective measures of listeners’ percefad

Research Question 3 (RQ3)

Are acoustic-phonetic measures related to percerfdatings, and to

what extent are they good predictors of variandeArratings?
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3. Method

This chapter presents the experimental design e@vier the current
study in order to address the research questi@isdsin section 2.2
above. In the following sections we provide a dgson of the

participants and data collection instruments amtguiures, together with
an explanation of the different measures and datdysis procedures

used.

3.1. Design

This study has been conducted within the largetedtanded project
called Study Abroad and Language Acquisition (SALAJased at
Universitat Pompeu Fabra (UPF) in Barcelona, andoitaboration with
Universitat de les llles Balears (UIB), in the Bale Islands (Spain). This
project addresses the effects of a 3-month SA progre on L2 linguistic
development by upper-intermediate undergraduatendes of English
enrolled in Translation and Interpreting studieshat UPF in Barcelona
(see, for instance, Pérez-Vidal & Juan-Garau, 2Qdrl,Pérez-Vidal,

forthcoming, for a detailed description).

The SALA project has a longitudinal, pre-test/pestt design, whereby
data were collected at different points in timeaitreers were first tested
upon their university entrance (T1). They weredesagain after a two-
term, 80-hour English FI period (T2), and immediatgpon their return

from a 3-month SA (T3). A last data collection veamducted 15 months
after the learners’ return from SA (T4). Since firesent study aims to

specifically assess the short-term effects of tide fg&riod, we have
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focused our analyses on the data collected pritmgcstudents’ departure

abroad (Pre-test) and immediately after their re(host-test).

SALA language assessment instruments consistedbatttary of exam-
like tests covering different linguistic skills: agnmatical knowledge,
listening comprehension, writing, and L2 phonoladjicompetence both
in perception (by means of a test assessing theepigon of L2 sounds),
and in production (assessed through three testthéoelicitation of oral

data). Participants were also asked to completeetlquestionnaires
designed to provide information about their lingisprofile, their

attitudes and motivation to learn English, anddbeditions and patterns

of language use and L2 contact they experienceldabroad.

The students who agreed to take part in the SAlLdjept were paid in
order to encourage participation and to ensurecaepable number of
longitudinal subjects, in such a way that robust seliable data analyses
could be conducted. Data were collected from tlo@esecutive cohorts
of students at UPF, which make up a large poohfifrmants: Between
60 and 80 longitudinal subjects and between 1552&@dcross-sectional
subjects, with variation depending on the differtasts. A group of native
speakers of English was also recruited at UPF dBddJprovide baseline
data which served as an index of language profigié@morder to examine
learners’ performance, as well as their potentevetbpment towards

native-like patterns as a result of the SA learmogtext.

3.2. Participants

Participants in this study were drawn from the éa®ALA corpus. As
explained in the design section 3.1 above, the SAhfabase consists of

a main body of data collected from a large groupmaf-native speakers

82



Method

of English (NNSs), as well as data from a smalugrof native speakers

(NSs) which is used for comparison purposes.

3.2.1. Non-native speakers (NNSs)

This group was composed of undergraduate studéntsaoslation and
Interpreting at the UPM¢23, 20 females and 3 malesyheir mean age
at the beginning of the study was 18.8 (range 1)7-Ribne of them
reported suffering any speech impairment at the tohdata collection.
Participants in this group were included in thedgtbased on the sound
quality of their recordings, in order to make stiat reliable acoustic
analyses could be performed. Due to the logistificdlty involved in
collecting oral data from the large number of SApérticipants, some of
them had been recorded in sound-attenuated rooheseas most of them
had been recorded in normal classrooms using Uigiéaorders.
Therefore, the former exhibited less backgroungeathan the latter, such
as hiss or voices, the frequencies of which magriete with the
frequencies of the voice signal analysed, and ware considered more
appropriate to be included in the study on accatirtheir better sound
quality, which also resembled more closely theroptisound quality of

the NSs’ recordings (see section 3.3).

All participants had a similar linguistic profilelhey reported being
bilingual in either Spanish/Catalan (87%) or Sphaifiasque (13%), as
they had been regularly exposed to Spanish andobribe other two

languages since childhood and considered themsphadisient in both’.

® Due to the higher number of females taking Traisieand Interpreting studies,
it was not possible to have a balanced compositionales and females. This
also prevented possible gender effects.

" Catalan and Basque are official, together withng in Catalonia and the
Basque country, respectively. Therefore, it is rarfor students in these
territories to grow up with a knowledge of the tefficial languages.
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Participants studied English as a foreign languiag&H primary and

secondary education institutions, following similéoreign language
curricula under the Spanish Educational SysteBGSE® Under this

system, participants completed 12 years of primangl secondary
education (from age 6 to age 18). Foreign languagé&uction was

introduced at age 8 (in Grade 3), and studentsveten average of 2.5
hours of English instruction per week from Gradeo 3Grade 10, and 2
hours per week during Grades 11 and 12, makinga& ¢ around 1,100
hours throughout 10 years (Pérez-Vidal, forthcoming

Besides, students also received an additional ibgevhich covered the
first and second terms of their first academic yaddPF, prior to the SA
period, during which they took two English languagerses which were
included as compulsory subjects in the curriculemtheir degree. Each
of these subjects represented 40 hours of insbructor a total of 80
hours. The courses were taught in English and &xtusn morpho-
syntactic aspects of the language, and includea gsactice in

vocabulary-building and the different language Iskiin order for the

students to improve their overall oral and writtmmpetence in English.
No specific training was provided in English phaoetor phonology, or
in English pronunciation. Therefore, all particitmrshared a similar
exposure to the English language through AH classrimstruction, and a

similar AOL of English as a foreign language.

In order to be admitted into the UPF Translatiod &rterpreting degree
program, the students had to sit an entry test hiichwthe minimum
English proficiency level required was equivaleot & B2.1 in the
Common European Framework of Reference (CEFR), egsethe level

required to take part in the SA program was eqaivato a B2.2, both

8 Source: Spanish Government: http://www.boe.es#émac. php?id=BOE-A-
1990-24172
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corresponding to an upper-intermediate level (seatti®2, forthcoming).
As part of their Translation and Interpreting degrey had to specialise
in two foreign languages, English being their fiigteign language, and
the other being either French or German. All thielshts were exposed to
a 3-month study abroad period in an English-spepkiountry, which
constitutes the treatment condition under whichy theere tested. A
description is provided below particularly regaglithe amount and
quality of English input and the type of practiceieh were available in

this learning context.

Characteristics of the SA context

Each academic year at UPF is divided into thremdeeach term lasting
three months. During the first term of the secocadamic year, students
were required to take a compulsory SA programmearn English-
speaking host university. More than half the stislevent to the British
Isles (69.5%), and the rest to other destinatiorenly in North-America
(30.5%). The length of the stay was around 90 dassally comprising a
one-week introductory module for exchange orieatapurposes, and 12
weeks of instruction during which the studentsdwitd content courses at
the host university. The length of the programmestborresponded with
one of the three trimesters that make up a UPFeaai&dyear, while also
meeting the minimum 90-day length requirement Far accreditation of
an exchange abroad within the Erasmus scheme. UhdelErasmus
programme students could benefit from small gréamtiselp cover travel

and living-abroad expenses.

The SA programme was equivalent to another sulbjeitte participants’
degree, and it was evaluated based on the colnsgattended at the host
institution. Participants were chiefly enrolled odern Languages and

Humanities departments. The programmes were tdiior@de according
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to their interests and the host institutions’ regjohs, so that the number
of courses and hours varied among participants.edew a minimum of
4 courses was set as a requirement. These werdyntaintent-based
courses related to the participants’ Translatiogrele and taught through
the medium of English. In some cases the programise included a
course on the participant’s second foreign langu&gench or German),
or other foreign language. Participants reportextiveng an average of

8.5 hours of instruction per week.

Students travelled to their host universities irabrgroups, together with
other UPF classmates who shared the same destir@ioimum of 2
people, maximum of 7). Regarding accommodation,ermtban half of
them stayed in single rooms at residence halls5%%J. while the rest
chose different accommodation options, such asngtayith a host family
or sharing an apartment with native speakers ofieingnd also with both
native and non-native speakers. Students reporteedya high level of
interaction with native speakers of the target legge. This was assessed
by asking them to estimate their degree of contatit native English
speakers by means of a 5-point scale (1='never’,seldon’,
3="sometimes’, 4="often’, 5='very often’), most stents scoring 4 or 5
(M=4). They reported a similarly high use of Englisith other non-
native speakerdV=4.10 on the same scale). Students were also ekpose
to more native input through the host country medig means of
activities such as listening to the radio or watghtV and films #1=3.30
on the scale), being exposed mainly to British &mderican standard

accents.

Consequently, and in contrast with the Fl contéxtthis SA learning
context students had access to a massive amouaxposure to English
through both in-class and out-of-class quality inms well as plenty of

opportunities for communicative interaction in rbfd, everyday
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situations. It seems thus reasonable to believteaticantext offering such
rich and varied input and numerous practice oppdrés, which are the
trademark characteristics of SA, would highly bé&neP competence,
particularly regarding oral proficiency. Indeed, aseady noted, this is a
widespread belief which is one of the main reasonshe high numbers

of students enrolling in these types of exchanggrammes.

3.2.2. Native speakers (NSs)

Speech samples from 21 native speakers of Englishfdmales and 4
males), also drawn from the SALA corpus, servedaseline data in
order to compare native and non-native oral perdmge, and to assess
learners’ potential oral proficiency gains. None tbém reported any
speech problem at data collection. They were yaumgersity students
from the US (12) and the British Isles (9) enrolled an exchange
programme in Spain (either at UPF or UIB), withae range similar to
that of the NNSsM=20 years). Data from the two groups were thus
highly comparable, as both had similar profiles.eféas the NNSs were
tested at several points in time so as to analysie tlevelopment across
time, the NSs sat for the SALA tests only oncethasr data were used

only for comparison purposes.

Although some concerns have been raised againistgse2 learners as
‘failed native speakers’ (Cook, 1999: 185), the ampance of the native
speaker L1 competence in SLA research is also wideknowledged,
since “The native speaker’s ‘competence’ [...] or dlredge of the
language’ is a necessary point of reference for 4beond language
proficiency concept” (Stern, 1983: 106, cited inok01999) Foster and
Tavakoli (2009) also note the vital role of nats@eaker baseline data in

order to validate research on L2 acquisition, as possibility of
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comparing L1 and L2 data for the same task and rutide same
conditions allows the researcher to more relialtyibaute any observed
proficiency differences to possible L2-specific raxjprocessing costs.
Zampini (2008) particularly stresses the need tlecblL1l data from
native speakers in studies assessing L2 phonofigy points out that the
common methodological approach in this field cassie obtaining the
relevant measures for the analysed aspect of L&chp@coustic-phonetic
measures or listeners’ responses) and compareothraative values with

the mean values of native speakers.

3.3. Data collection

Speech samples were drawn from the SALA readingdal®RA) task,

which consisted of the rendition by the participaot Aesop’s fable “The
North Wind and the Sun” (NWS; see Appendix 1 for Randout with the
full text and instructions). This is a short, 114ra text of which different
versions exist in different languages, since Theerirational Phonetic
Association (IPA) has encouraged its use as a atdndral elicitation

resource to illustrate the pronunciation of difféarelanguages and
language varieties (see IPA, 1999). It has beemrlwidsed to document
differences characterising English pronunciation b¥ users with

different dialects or by L2 users (Schneider, Blge, Kortmann,

Mesthrie, & Upton, 2004).

The RA task was selected over the other two SALAI dasks (an
interview and a role play), which elicited extemguoeous speech by
reproducing what was intended as a real-life imtéwaal setting. The use
of the RA task was deemed appropriate as it wasgthtothat the speech
thus elicited would more accurately represent tl2e léarners’ actual

pronunciation competence in English, by eliminatthg additional L2
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processing-related demands that are inherent to pitoeluction of
extemporaneous speech, particularly in tasks oiteractional nature,
such as the other two SALA oral tasks. Besidesinigagll participants
read the same text at all the different testingesirensured that the same
vowel and consonant items appeared in all the $psamples and in the
same phonetic contexts, thus facilitating contvast@nalyses between
native and non-native segmental production, andys@s assessing

changes in NNSs’ segmental production across ffereint testing times.

A member of the research team was present duriegrébordings to
explain how to perform the task and to answer péssdoubts or
guestions. Instructions were also provided on tAetést handout, which
participants were asked to read carefully. Paditip were recorded
individually. They were instructed to read the texice, first silently on
their own in order to become familiar with it, atlden aloud to be
recorded. The researcher told them that, afterimgatie text the second
time, they would be asked a question about thevdmth they were to
answer by merely stating ‘yes’ or ‘no’ as quickly possible. This was
done to draw the participants’ attention to theteohso that they were
not aware that the focus of interest was pronuiaciatvith the aim of
obtaining more natural-sounding data. Immediatéigraeading the text
out loud, participants were asked the following sjio®: “Was the North

Wind Stronger than the sun?”

Data from the NNSs were recorded in sound-atteduesdins at UPF
using an analogue tape recorder and were subségdigitised at 22,050
Hz, in 16-bit, uncompressed wave format, monauraen Data from the
NSs were recorded in sound-proof cabins at UPF @il with the

assistance of a professional sound technicianguki@ Pro Tools digital

audio workstation platform for Microsoft Windowsh@ digital files were
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saved in wave format at 44,100 Hz (later downsachpe22,050 Hz), 16-

bit monaural.

3.4. Data analyses

Development in the learners’ speech productionsactione was assessed
through both acoustic-phonetic analyses of the dpsamples, through
which objective measures were obtained of acoptanzetic speech
properties, as well as listeners’ FA ratings, whpriovided subjective

measures of perceived degree of accentedness.

Acoustic measurements were conducted on a sertegerfis occurring in
the NWS text (section 3.4.1.1). An excerpt extradtem the NWS text
served to perform a more in-depth analysis, wheeslditional error rate
measures of pronunciation accuracy (section 34dn2 perceived FA
ratings (section 3.4.2) were also obtained. Thisegpt consisted of a
short sentence containing several segmental andasegmental
properties that were known to be problematic forSphnish/Catalan EFL
learners, and were thus likely to result in noriweataccented production
patterns (see Appendix 2 for the transcribed sammghitence, and section
3.4.1.2 for some examples of pronunciation errof®)e following
sections present the different measures used ier ai address the

different research questions in the study.

3.4.1. Acoustic-phonetic measures

A series of acoustic-phonetic analyses were coedumh the participants’
speech samples to obtain objective measures af $heiech production
development during SA. These analyses are desciibdtle sections

below.
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3.4.1.1. Acoustic analyses

Acoustic analyses consisted of objective measurtsnér VOT in
voiceless plosives and for vowel duration and duailh the English
contrasts /iy and /eex/. The decision to study these English categories
was informed by theoretical models of L2 speechussitipn such as
Flege’'s SLM (1995, 2002) or Best & Tyler's PAM-L2007), which
allow for the prediction of difficulties in L2 segmtal acquisition
attributable to the influence of the L1 system (seetion 1.2.2), as well as
by previous research reporting difficulties in ttetegorisation of these
English sounds for L1 Spanish and Spanish/Cataamérs. Acoustic
measurements were conducted with Praat speech sasalgoftware
(Boersma & Weenink, 2008) on the data elicited dgfothe NWS text
(see 3.3. above, Appendix 1).

a) VOT

A well-documented acoustic difference between Jei&® plosives in
English and in Romance languages such as SpanisGatalan is VOT,

which is the time interval between the releasethafrthe stop closure and
the beginning of vocal fold vibration for voicinigp English, the release of
the plosive is followed by a perceptible burst oise or plosion, after
which air goes through the vocal folds during atenval of time that is
called aspiration and which precedes the beginmhgvocal fold

vibration. In Spanish and Catalan, the plosionratte release burst is
weaker than in English, and vocal fold vibratiomine shortly after it, or
at about the same time. English voiceless stopsirong in stressed

syllable onsets have thus long-lag, aspirated VQifatibn values,
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whereas voiceless stops in Spanish and Catalan shoet-lag or
unaspirated (Flege et al., 1998; Ladefoged, 20a%&al2008}.

Speakers of L1 Spanish and Catalan tend to pro#unggish plosives

inaccurately due to the phonetic similarity betwdbe L1 and the L2
categories. As predicted by SLM or PAM-L2, the lt8ps are linked to
the similar L1 stops and assimilated to them, &iglhinders the creation
of new L2 categories with English-adjusted long V@iration. These
learners usually produce English voiceless ploswgs VOT values

which are intermediate between the L2 long-lag esland the L1 short-
lag ones (Flege et al., 1998; Mora, 2006; Mora8200

It could be expected, therefore, that the learimetisis study would equate
the English voiceless plosives with the Spanistdlaat plosives, thus
producing inaccurate VOT values in English. In adence with SLM, it

could also be expected that increased exposurehcand authentic TL
input during SA would help to sensitise the leasn& the acoustic
differences between L1 and L2 VOT duration leadm@n improvement
in L2 production, given the amount of practice anthentic input that the
SA context may offer.

® Mean VOT values for English /k/ usually range begw 50-80 ms, they are
slightly less for /t/ and about 30-40 ms for /p/ Romance languages VOT for /k/
is about 30 ms, it is even less for /t/ and aln@dfetr /p/. VOT values usually
increase as the constriction is located furthek lia¢he mouth.
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VOT

closure | aspiratiol ‘; |
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Figure 1. Waveform (upper panel) and spectrograstt¢in panel) for English “take” as
produced by a male NS

VOT measures were conducted on the voiceless #tdgswhich appear
in the NWS text on stressed syllable ondtiEhere were two tokens of
velar /k/ came, coul)l and three tokens of dental A&Ke, took, twp for

a total of 335 VOT measurements (5 plosives x 235BIX 2 times + 5
plosives x 21 NSs). As shown in Figure 1 above, V@B gauged as the
distance in ms between the points on the wavefagmalling the onset of
the stop release burst as indicated by the firskpef irregular
perturbations on the sound wave (shown as a reléasein the
spectrogram) and the beginning of vocal fold vilmrats indicated by the
first peak of periodic energy (corresponding tofihe vertical striation in

the spectrogram).

b) Vowel quality and duration

The vowels in the English contrastsi/i:and /eex/ present distinctive
features of duration (vowel length) and qualityespal differences in
vowel height and degree of frontness) which havelisbnctive function
in either Spanish or Catalan (see Ladefoged, 2@p&ncer, 1996 for

9 Unfortunately, in this text there is no /p/ tokarcurring in stressed syllable
onsets.
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detailed acoustic and articulatory descriptionshese sounds). The main
distinctive feature between fi:-is a quality distinction, according to
which /i:/ is described as tense anflds lax. There are also inherent
duration differences between both vowels which iarplemented as a

correlate of the main tense-lax distinction.

For the articulation of tense /i:/ the root of tbhague is pulled forward so
that the tongue is stretched and raised toward$dné palate, near the
roof of the mouth. It is thus a close vowel, atated near the periphery
of the front vowel space within the vocal tract. @sesult of the tension in
the muscles of the tongue and cheeks during itdyatmn, the lips are
rather spread. For the production of la@xtihhe root of the tongue moves
back to its normal, resting position, so that thegue is displaced back
and down. Consequently/ is centralised and less close than /i:/, the lips
being loosely spread or in a more neutral posi@isrthe tension in the

muscles is reduced.

These articulatory characteristics are acousticedifyected in spectral
differences between the two vowels regarding botwel height
(represented by the first vowel formant or F1) &odhtness (represented
by the second vowel formant or F2). In general eril values decrease
as vowel height increases, and F2 values incremagbheavowel is more
fronted. Consequently, although /i:/ and dre both high-front vowels,
tense /i:/ presents a low F1 and high F2, as & igeripheral vowel,
articulated with the tongue high up in the moutl fnonted. In contrast,
lax A/ has a lower and more centralised point of aritoh,
corresponding with higher F1 and lower F2 valueanthts tense

counterpart.

As mentioned above, there are also inherent duraiifferences between

both vowels, since /i:/ is typically a long vowehda// a short vowel
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(Ladefoged, 2005; Peterson & Lehiste, 1960). Thi#$erences in length
are, nonetheless, context-dependent, as it is wsthblished that
consonantal environment influences the durationvaivel nuclei in
English, so that /i:/ and other long vowels areucsdi when followed by
fortis consonants, whereas/ /and other short vowels are usually
lengthened before lenis consonants (Peterson &steshil960; Roach,
2004; Spencer, 1996). Duration is therefore comedle secondary or
redundant feature for the categorisation of thiswelo contrast,
concomitant with the main distinction based on iyalBohn, 1995;
Strange, 2007).

This view is supported by experimental evidencemfreowel pattern

recognition and perception studies showing thatveaspeakers of
English are able to distinguish these two vowelsrélying on their

spectral features, regardless of the distortiotyital durational patterns
(Hillenbrand, Clark, & Houde, 2000; Ylinen et &010). However, it is
important for L2 learners to implement both therappate differences in
quality and also in duration for these vowels, asational differences
may be an important cue to distinguish other Ehghisonetic categories,
e.g., word-final obstruents such as bit/bid, or themd (Hogan &

Rozsypal, 1980).

The categorisation of the English tense/laxi//ieontrast involves
therefore a complex combination of spectral anculmal features which
L2 learners need to learn for an accurate producfahese two vowels
These quality and duration differences do not exédther in Spanish nor
in Catalan, which have only one, rather periphéigh-front vowel /i/.
The two contrasting L2 vowels fii-tend thus to be assimilated to the
similar L1 category /i/, which roughly corresponidsthe phonological

space occupied by the L2 categories
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Regarding the contrast /g-the main distinctive feature between these
two vowels is a front/central opposition that Sgarnd Catalan also lack
for open vowels. The vowel /ee/ is articulated wtthe low-front area of
the vowel space, so that it is more peripheral laasl higher F1 and F2
values. In contrast, the vowael is centralised, which is reflected in lower
values for F1 and F2. There are also inherent idurdifferences between
leex/, as peripheral vowels are typically realised véttenser articulation
and longer duration than centralised vowels, alghothe difference in
length between /aet is smaller than between if:-(Hillenbrand et al.,
2000), and it is equally affected by context. Agais was the case with
the high-front contrast, Spanish and Catalan ads& b distinction for
open vowels. The closest L1 category is a singterather central vowel

/al, to which the English L2 categories A&¢end to be assimilated.

Hence, the acquisition of these two English cotdrassually poses
considerable difficulty for L1 Spanish/Catalan lesns. They have to
learn how to integrate two L2-specific distinctifeatures, vowel duration
and quality, which are not used contrastively iaith.1s, and they also
have to learnthat quality is the main distinctive feature, wteese
differences in duration are a redundant, seconplaoyetic feature which
is affected by contexPrevious studies have documented the perception
and production problems facing L1 Spanish/Catadanriers of English in
the acquisition of the contrasts #i:and /aex/ (Avello, 2010a; Cebrian,
2006; Fullana & MacKay, 2003; Mora & Fullana, 200These learners
usually fail to distinguish the low vowels /g&-and when they are able to
differentiate the high-front vowels fif; they tend to do so only in terms

of duration, but not quality, in contrast with natispeakers’ patterns.

Consequently, the learners in our study could Ipeeted to assimilate the
two vowels in the English contrasts ifi;and /eex/ to the corresponding

L1 vowels /il and /a/ due to the phonetic similariietween the L2
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categories and the closest L1 categories, and dolgarners’ lack of
sensitivity to the relevant acoustic features thatinguish these English
vowels, resulting in inaccurate production whichyrfead to L2-accented
speech. As pointed out in the case of VOT abovppsxre to the L2
could be expected to have a positive effect orldamers’ categorisation
of these sounds conducive to an improvement irr gheduction, as a
consequence of the rich amount of authentic L2timguch is likely to be

available during SA.

Vowel measures were obtained for all the tokeng &4nd /aex/ occurring
in the NWS text as the nuclei of stressed syllallestressed syllables
were not included as they are typically weakened English, a
phenomenon which affects vowel duration and qualityhere were three
/i:/ tokens &greed, succeeded, immediajelgeven i/ tokens yindx4,
which, considered, djdsix /a/ tokens $urx3, one, other, up and five /se/
tokens fravellerx4, wrapped, for a total of 1,407 vowel tokens (21
tokens x 23 NNSs x 2 times + 21 tokens x 21 NSgw&l onset and
vowel offset for each vocalic token were identified the Praat window
display of the sounds, including vowel transitigase Figure 2). A Praat
script was used (Avello, 2010b; Pérez-Vidal et 2011) to measure the
duration in ms of the highlighted vowel token alawith frequency values
in Hertz (Hz) for FO or pitch, F1 and F2, which wejauged on a 20-ms
window of the central part of the vowel, coincidingth its steady state
and highest amplitude. As explained above, the oreasof F1 and F2
provide a representation of the spectral charatiesi of the vowels

(height and frontness).
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Figure 2. Waveform (upper panel) and spectrograstigln panel) of English “sun” as
produced by a male NS.

These vowel frequency measures were later convestBark (B), which
is a psychoacoustic scale that better represents pRrceptual
characteristics of sounds (FO=B0O; F1=B1; F2=B2)d amere then
subjected to a normalisation procedure in orderetiuce inter-speaker
variability. This procedure consisted in the conagion of B1 minus BO
(B1-B0) as a measure for vowel height, and B2 miBls(B2-B1) as a
measure for degree of vowel frontness (Syrdal & #&0086). Euclidean
distances (EDs) were then computed by means of nibrenalised
measures in order to gauge the distance betweenwvthgowels in each
contrast within the two-dimensional vowel spacee.(i.the distance
between vowels /itt and vowels /aaf). Duration differences (DDs) were
also calculated between the longer vowel and tloetesh vowel within
each contrast. These ED and DD measures were sidrgbgused to
assess the robustness of the distinctions prodocdte two contrasts in
terms of quality and duration, respectively (Flegeal., 1997; Mora &
Nadeu, 2012).
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3.4.1.2. Error rate scores

Error rate scores served as measures of learrmanrsupciation accuracy,
and consisted of a computation of pronunciatioorsr(PrEr) obtained by
means of a phonetic analysis (Brennan & Brenna@11®. J. Munro &

Derwing, 1995a; Trofimovich, Lightbown, Halter, &g, 2009). As
mentioned in section 1.2.2.4, previous studies Hauad a relationship
between such measures of L2 learners’ error coamis listeners’

perception of L2-accented speech (Avello et al.120Brennan &

Brennan, 1981; Cunningham-Andersson & Engstran89;1®. J. Munro

& Derwing, 1995a).

These error rate scores served also as objectiasures of learners’
speech production development. The phonetic arsalyas conducted on
the same speech samples used to construct thelistimuhe listening

experiment developed to measure perceived FA (sedos 3.4.2.2).

These speech samples presented both segmental upnalsegmental
features that could result in learners’ mispronatens, leading to
accented speech production (see Appendix 2). Mmspraiations were
identified through a perceptual analysis with tlesistance of Praat-
displayed waveforms and the corresponding speenagifor each speech
sample, and included phoneme substitutions affgctsegmental

articulation (deletions, insertions, and substitos), as well as lexical
stress misplacement. Below are some examplesfefalit pronunciation

errors encountered in the analysed speech samples:
a) Deletions:

= Deletion of [I] inwarm(l)y (one-segment deletion)
= Deletion of final syllable inravel(er) (multiple-segment deletion)

b) Insertions:
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= [nsertion of an extra vowel [e] immediat[e]ly
= |nsertion of a velar consonant at the beginning/pharmly

C) Substitutions:

= Substitution of bilabial approximant][ for velar fricative [v] in

traveller
= Substitution of dental plosive [d] for dental frise [8] in then
= Substitution of open vowel [a] for close back vo\glin warmly

= Substitution of dental fricative [8] for alveolarlogive [d] in

immediately
= Substitution of velar fricative [x] for glottal frative [h] inhis

d) Stress misplacement:

= Stress shift to the penultimate syllable in multayic words:

tra 'veller for ‘traveller,imme'diatelyfor i ‘'mmediately

3.4.2. Perceived FA measures

Measures of perceived degree of FA were obtainech fiwo different

groups of listeners who performed a rating taskasoto examine the
perception of accentedness in the participant®dpsamples by listeners
with different profiles. In the following sectior@sdescription is provided

of the listener groups and the procedures fordhag task.

3.4.2.1. Listeners

Two groups of listeners were recruited differingenms of their linguistic
profile (English native listeners vs. non-nativestdners) and their

knowledge of linguistics and training in Englishopletics and phonology
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(naive or unsophisticated vs. trained or sophigia Listeners
completed the rating task and also a linguistidilgrguestionnaire which
provided demographic data and information on theguistic background
and their degree of familiarity with different nagiand non-native accents
of English, with specific reference to the typefafeign-accented speech

they were asked to evaluate

a) Native listeners (NL$)=20)

The native listener group consisted of L1 Englisative speakers
(males=5; females=15; mean age=21.85). 15 of thmedrom the UK

and the rest from the USA. They were exchange stadsf L2 Spanish

enrolled in different degree studies at the UPRn$lation and Spanish
and English studies (7), International studies Rofitical sciences (5),
Law (5), and Economics (3). They were naive, unsbighted listeners,
with no specific training in linguistics or phoregti They reported
familiarity with different standard British and Amean native accents,

and were also highly familiar with Spanish/Catadéemeented English

b) Non-native listeners (NNL8=37)

The group of non-native listeners had a linguiptiafile similar to that of
the NNSs in that they were also bilingual L1 Spat@atalan speakers
studying EFL (males=8; females=29; mean age=2)ey had a
proficient level of English, since they were studyiEnglish Philology at
Barcelona. Their academic curriculum included cesiron English
Literature and Linguistics, and at the time of dadection they were just
finishing the second of two courses on English jgiics and phonology.
These courses were designed to specifically tapeproblems facing L1
Spanish/Catalan speakers when learning Englishupaiation, and they
included the analysis of English segmental and asggmental

characteristics, phonetic and phonological trapsomn, and training on
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perception and production of English pronunciatidiey were thus
trained or sophisticated listeners, with a soundwkadge of English
pronunciation. They also reported familiarity winitish and American
accents, and were highly familiar with the Spar@sitalan-accented

speech they had to assess, as they shared the NNBatkground.

3.4.2.2. Rating task

This task provided us with a global measuremenperteived foreign
accent in the NNSs’ speech prior to and immediadétlyr their SA. It was
a self-paced task created and run with Praat sodtwBoersma &
Weenink, 2009). The same speech samples useddactturacy scores
analyses were also used to create the stimulihisrtask (see Appendix
2). The audio files were normalised for intensitg @aved in wave format
at 22.050 Hz, with 16-bit resolution and in mon&urede. The rating
task was equivalent to a class activity within léLs’ course on English
phonetics and phonology. The NLs were paid in otdezncourage their
participation. At the beginning of the session, liseeners were given a
handout with the description of the task, as welvéh the instructions on
how to run it with Praat. After completing the ragitask, they filled out

the linguistic profile questionnaire

The listeners were presented the speech samplesige by the 23
NNSs (PreTest and PosTest) and by 6 NSs used abBneas hey were
instructed to focus on pronunciation and to rate dbgree of FA in the
speech samples by means of a 7-point, equal-apgeé&ikert scale,
where 1 stood for “native” and 7 stood for “heawyelign accent” (see

Figure 3). They were also instructed to make ugbefvhole scale.
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Rate the degree of FOREIGN-ACCENT in each sentence.
Please MAKE USE OF ALL THE NUMBERS in the scale.

Click here to play it again

Figure 3. Praat experiment window for the Ratirgkta

This methodology has been widely used in reseanthL® speech
production analysing such constructs as FA, as agihtelligibility and
comprehensibility (see section 1.2.2.4. A 9-poicals has been most
commonly used in this type of studies, in whichtisgrants usually differ
greatly in proficiency level, as well as in AOL dod L2 exposure.
However, a 7-point scale was deemed more appredoathe data in the
present study, taking into account the smaller ele@f variability in our
oral samples (NNSs with a similar age, AOL, expestw the TL and

proficiency level), as compared to the majority-éf studies.

Each stimulus was repeated twice for a total of ttidgds per listener (23
NNSs x 2 times x 2 repetitions + 6 NSs x 2 rep@ig), making up a total
of 5,928 ratings (104 trials x 57 listeners). E&stener heard the stimuli
in a different randomised order. The listeners @dqulby each trial twice
before choosing their answer. After correctly ratamsample, they had to
click on a “next” button to listen to the followingample. If a stimulus
was wrongly rated, the listeners could click onearor button to listen to
it again and correct their answer. A short 10-tpedctice session was

provided before the experiment so as to allownrists to become familiar
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with the procedure and to self-adjust the voluméehef headphones used
to present the samples to a comfortable level.rtferoto avoid fatigue,
listeners had the possibility to take a short pafse the first half of the

trials had been presented.

In the following chapter, we present and discussrtain findings

obtained with the measures and procedures justidedc
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4. Results and discussion

This chapter presents and discusses the main fjadinom the analyses
described in Chapter 3. It has been organisedtm&e main sections,
each dealing with one of the three research quesstated in Chapter 2.
Accordingly, section 4.1 addresses RQ1, sectioraddtesses RQ2, and
section 4.3 addressed RQ3. The different researestigns are restated at
the beginning of each section, followed by the ltesand discussion for

each research question.

4.1. Acoustic-Phonetic analyses

This section addresses RQ%: there an effect of SA on L2 learners’
speech production as assessed through objectiveustic-phonetic
measuresBection 4.1.1 reports the results of acousticyaeal measuring
VOT and vowel quality and duration. Section 4.leparts the results of
phonetic analyses exploring pronunciation acculscgneans of error rate

scores.

4.1.1. Acoustic measures

In this section we present the results for theyeses exploring the effect
of SA on learners’ production of VOT and vowel qiyabnd duration.
Acoustic analyses were performed on the oral dateeated from the
group of learners before and after SA. Native seeakseline data were

used for comparison purposes.
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4.1.1.1. Results

Table 2 and Figure 4 present the mean VOT duratadwes produced by
the NSs (baseline) and by the NNSs at the twonigsiines™* A series of
correlations showed that VOT values for /t/ and ¥ére strongly
correlated for NSsrg.58, p<.01) as well as moderately to strongly
correlated for NNSs (Pre-test=.49; Post-testr=.51; p<.05), indicating
that participants who produced longer VOT durafimn/t/ also produced
longer VOT duration for /k/, and vice-versa. Theref the VOT values
obtained separately for /t/ and /k/ were averagedrider to create a
composite measure of overall VOT which serves agobal index for
participants’ VOT production.

Group  Time VOT /t/ VOT /k/  overall VOT
NS (baseline) 70.12[11.7] 65.06[10.4] 67.59[9.8]
NNS Pre-test 53.00[17.8] 45.34[13.3] 49.17[13.4]

Post-test 51.16[18.7] 44.73[15.8] 47.95[15.0]

Table 2. Mean VOT duration (ms) for NSs’ baseliatadh=21) and for NNSsn=23) as a
function of testing time (Pre-test, Post-test) aatkgory (individual and composite
measures)SDs in brackets.

61 Group
NS
NNS

1 I

49.17 47.95
21 (13.4) (15.0)

11 —

NS pre-test post-test
Time

Figure 4. Mean VOT duration for NSs and NNSs avedaacross all tokens.

" The fact that VOT for /t/ is longer than for /kipth for NSs and NNSs, may be
attributable to phonetic context
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An inspection of the VOT descriptives shows that3$Noroduced VOTs
for t/ and /k/ which were longer than the shog-\40Ts characteristic of
voiceless plosives in Romance languages such assbpend Catalan, but
they were still significantly shorter than the ldiag VOTs characteristic
of English voiceless plosives, as indicated by pahelent-samples t-tests
comparing NSs’ and NNSs’ values at the two testings [for all cases
t(42)>3.80,p<.001]. That is, NNSs’ VOT values were halfway beén
typical short L1 values and typical long L2 valués. mentioned in the
Methods section, evidence of cross-linguistic iafloe in the production
of VOT duration has been documented in previoudistu(Flege et al.,
1998; Flege, 2002; Mora, 2008; Wrembel, 2011).

These intermediate L1-L2 values remained very sintiloth at Pre-tests
and Post-test, differences in VOT duration beinghiwi a narrow 3-ms
range, which suggests that SA did not have a laffget on NNSs’ L2
laryngeal timing patterns. This was confirmed byrgiksamples t-tests
conducted with the individual and composite VOT swas as the
dependent variables artiine (Pre-test, Post-test) as the independent,
within-subjects factor, as these analyses did neldyany significant
change as a function of tim@>(05). This indicates that increased L2
experience, even in a context of massive expoaurk as SA, did not

impact learners’ production of English voicelesssples.

Table 3 and Figure 5 illustrate the mean Euclidéiatances (EDs) and
duration differences (DDs) between the vowels endbntrasting pairs /i:-
1/ and /aex/ as produced by the two speaker groups. As exgdain the
Methods section, the greater the Euclidean distaatees are, the more
robust the distinction between two contrasting vewis in terms of
quality, whereas the longer the duration differemakies are, the more

robust the distinction between the two vowels garding duration.
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Group Time ED /i:-i/  ED /ee-n/ DD /i:-1/ DD /ae-n/
NS (baseline) 3.05[0.8] 1.20[0.7] 44.60[17.0] 22.30[14.3]

NNS  Pre-test 0.93[0.7] 0.50[0.3] 26.69[17.0] 15.81[14.8]
Post-test  0.65[0.4] 0.64[0.3] 23.65[11.5] 17.40[15.7]

Table 3. Mean Euclidean distances (B) and duratifiarences (ms) for NSs’ baseline
data (=21) and NNSsr=23) as a function of vowel contrast and testingetiSDs in
brackets.
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Figure 5. Mean Euclidean distances (left) and édamadifferences (right) for NSs and.
NNSs as a function of vowel contrast and testinggti

Figure 6 is a formant chart plotting the averagtues of height and
frontness for /i and /eex/ as produced by the NSs (baseline) and the
NNSs at Pre-test, to illustrate native and nonweagiroduction of these
contrasts. As expected, the vowels produced biN®®in each of the two
minimal pairs were very distinct and fairly distanithin the acoustic
vowel space regarding both height and frontnescating a clear, robust
quality distinction. Indeed, paired-samples t-test®wed significant
differences between the NSs’ two high-front vowkla/ and two low
vowels /aex/ both in terms of height [in both casg20)>5.93,p<.001,
n*>.637] and frontness [in both cagé20)>-3.98,p<.001,4°>.441]. In the
high-front tense/lax pair, /i:/ presented a ratlotsse and peripheral
articulation, whereasi// was more open and less fronted, with values
located more towards the centre of the vowel spasdor the low front-
central contrast, /ae/ was more fronted and opan/thaand A/ had rather

centralised values.
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Figure 6. Formant chart for English vowel contrdistd and /aex/ as produced by the NSs
(baseline) and the NNSs (Pre-test).

In contrast, the two vowels produced by the NNSsefach contrasting
pair presented a rather reduced distance withif kbe height and
frontness dimensions. As a result, the non-natigb-front vowels /i:#/
and low vowels /aa/ were much closer to each other than the native
vowels, seemingly sharing the same acoustic vopates which suggests
that the learner group did not produce a robusinditon between the two
L2 distinctive vowels of each minimal pair in terno§ quality. As
indicated by paired-samples t-tests, the NNSs didonoduce significant
differences between tense-lax i/i:and front-central /a&f neither in
height [in both case§22)<.45,p>.05] nor in frontness [in both cases
t(22)<.59, p>.05]. The NNSs’' high-front vowels were placed haly
between the vowel spaces corresponding to the atiwencategories /i:/
and {/, and the low vowels presented an even greateedegroverlap. It
is very likely, therefore, that when attempting goonounce the two
distinct vowels in each English contrast, the NN®sre actually
producing the same vowel as far as the two-dimeasibeight-frontness

space is concerned.

Regarding duration, however, the values produceth&®yNNSs followed
a pattern that resembled more closely that of tBg’NThe two speaker
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groups implemented very similar duration values fbe peripheral
vowels /i:/ [NSs’M=120.88,SD=20.8; NNSs’M=126.11,SD=21.5] and

leel [NSs’M=122.13,SD=23.4; NNSs'M=126.81,SD=12.9], which were
longer than the centralised vowels [NSs’ M=76.27,SD=15.7; NNSs’

M=104.11,SD=9.9] and &/ [NSs’ M=99.83,SD=14.9; NNSs’M=111.03,

SD=10.7], although the NSs’ centralised vowels wérerter than those
produced by the learner group. In fact, paired-damp-tests showed
significant differences in duration between theseefax vowels /iv/ as

realised both by the NS$(20)=12.01,p<.001, 4°=.88] and the NNSs
[t(22)=4.90,p<.001,7°=.52].

These data illustrate NSs’ use of quality featumethe realisation of the
vowel contrasts /it and /aex/, and NNSs’ difficulty in producing similar
quality-based distinctions for these contrasts. déa also illustrate how
NSs integrated both durational and spectral featuréhe distinction of
the tense-lax contrast f;- whereas the NNSs seemed to rely on
durational features only in order to distinguiskdgf two L2 vowels. As
reported in the Methods section above, previoudiesthave documented
how L1 Spanish and bilingual Spanish/Catalan speaksually fail to
implement non-L1 vowel spectral distinctions whdé the same time
being able to produce temporal distinctions whiahegjually inexistent in
their L1 in the production of English /i:/ and /

As expected, these differences between native amdnative vowel
production were evidenced by the fact that the M®sluced larger EDs
and also longer DDshan the NNSs between the two vowels of each
contrast (illustrated in Table 3). Independent-dam-tests comparing
native and non-native ED and DD measures showedifisant
differences between NSs and NNSs in ED for thewwowel contrasts and

in DD for /i;/ [in all cased(42)>3.43, p<.001], whereas the differences

between NSs and NNSs in the production of durafistinctions for /ae-

110



Results and discussion

A/l did not reach significance at any of the twoibestimes {(42)<1.60,
p>.05]. This measure of DD for /a¢-was therefore not included in any

other analyses.

Phonological development in NNSs' vowel productitowards more
native-like patterns would thus imply an increasdhe measures of ED
and DD after the SA period. As shown in Table & thas the case of ED
for /eea/, however the opposite was true regarding ED ifa,/whereas
DD for /i:-1/ was very similar both at Pre-test and Post-tksteries of
paired-samples t-tests were subsequently condumiatparing Pre-test
and Post-test ED and DD measures, so as to befiare the effects of
SA on NNSs’ production of vowel quality and duratio

Regarding DD for /id, and in line with the results for VOT reported
above, no significant change was found in duraddferences between
these vowels as a function of timg>(05). In fact, Table 3 and Figure 5
above show that, as was the case with VOT, changeb values before

and after SA were within a very narrow span.

Results from the analyses of ED measures for thlweloontrasts /it
and /aex/ were mixed. As mentioned above, the patterchainges during
SA differed between the two vowel contrasts (serifiéi 7). The contrast
/i:-1/ presented a decrease in ED values following SAchvlactually
reached significancei(R2)=2.53,p=.019, 7°=.22], suggesting that NNSs
produced less of a quality distinction betweentthhe vowels. However,
for the contrast /aef there was an increase in ED during the SA context
and even though it did not reach significange.5), the observed gains
seem to signal a trend of improvement in the prodocof quality
distinctions between these two vowels after SAp@osed to the results

for the /i:4/ contrast.
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Figure 7. Vowel plot (B) for NNSs’ vowel contragtsi/ and /eex/ as a function of testing
time (Pre-test, Post-test).

An inspection of the vowel plot in Figure 7 showshéft up and forwards
in the NNSs’ vowels within the vowel space betwdka two testing
times. Particularly in the case of the tense-lamtest, both /i:/ andi/
seemed to undergo a simultaneous and parallel mavieafter SA, at the
same time that the ED between them decreased, Vitnittier suggests
that the two vowels were treated by the NNSs as ihgtances of the
same L2 category in terms of quality. In contrastreported above, there
was no change in DD values for this contrast at-Bss, indicating that
the initial significant differences in duration imeten /i:/ and i/ were
maintained after SA, although sudfurational differencesstill fell
significantly short of NSs’ DD values. It appeatiserefore, that SA did
not change NNSs’ production of this contrast towantbore native-like
patterns, as duration seemingly continued to be rifaén distinctive

feature used by NNSs in order to produce the diontrast.

4.1.1.2. Discussion

Taken together, the analyses assessing VOT duratwoiceless plosives
and the realisation of the vowel contrastsi//iand /eex/ yielded no

evidence of significant improvement in the learh@reduction of these
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L2 sounds. This would indicate that the increase®l éxposure
experienced by the learners during SA failed tgger a substantial
restructuring in their phonological representatitorsthese L2 categories

leading to more target-like production.

Regarding VOT, measures at Pre-test revealed daragilues which were
intermediate between English long-lag VOTs and $p#Gatalan short-
lag VOTs, in line with findings from previous resea on English VOT

production by L1 Spanish and Spanish/Catalan lesrElege et al.,
1998; Flege & Eefting, 1987; Mora, 2008). This wbuldicate that some
type of L2 phonetic learning regarding English ebéss plosives had
already taken place before SA, probably in termdhef creation of a
merger between L1 and L2 VOT values, as furthetaexed below. Such
changes in the learners’ categorisation of Engjébsives could be
attributable to the previous FI setting they hagegienced prior to their
stay abroad. These VOT values remained unchangPosittest, which
suggests that a short immersion period of threetimsomight not be long
enough to trigger further changes towards the mtalu of more L2-

adjusted, long-lag VOT values, even when learndrsady display

intermediate L1-L2 VOT production patterns.

Findings from some studies indicate that chang&&difi production may
nonetheless arise when these intermediate L1-Liegdhave not yet been
achieved before a period of increased L2 exposurag@l SA, i.e., in the
absence of evidence showing previous phoneticilegrfor instance, in
a study comparing the effects of a 3-month versu$-raonth SA
programme on two groups of L1 Spanish/Catalan &armf English,
Avello and Lara (forthcoming) found that the 6-mogroup experienced
a significant increase in their English VOT valdes/k/ after their period
abroad. Before SA, these learners produced /k/ slitbrt-lag, L1-like

values, and after SA, VOT duration reflected intedmte L1-L2 values.

113



Chapter 4

This was the only significant change observed f@TVin Avello and
Lara, and the only case in which VOT duration bef8A still reflected an
L1-like pattern. The rest of pre-SA VOT measureealy reflected
intermediate L1-L2 duration values for both learmeoups, and they
remained stable after SA. However, Avello and L@&vathcoming) failed
to find a differential effect of length of stay (#e versus six months) on
L2 VOT production; i.e., when intermediate VOT wduwere already
displayed by both learner groups before SA, a paricsix months abroad
did not result in longer VOT duration as comparethwa period of three
months, VOT values remaining equally unchangedraftach SA

programme.

Findings of cross-linguistic influence on VOT duoatare an example of
the posited differences between typical monolinguiaguistic
competence and the linguistic competence charatteof bilingual (or
multilingual) speakers. Results from different sésdhave shown that
patterns of speech perception and production induibl speakers should
not be expected to reflect purely monolingual noiiffiege & Eefting,
1987; Flege, 1987; MacKay et al., 2001). As notgdMzAllister et al.
(2002), L2 learners “are apt to produce and peecdi?2 phonetic
segments differently than do individuals who arenoimgual native

speakers of the target L2" (p.230).

As far as VOT laryngeal timing is concerned, typicaonolingual
production involves, for example, short duration values folicetess
plosives in unaspirated languages such as SpangiCatalan, and long
duration values in aspirated languages such asidBngHowever, as
already commented, L2 production by bilingual sgeakof languages
with different VOT patterns has been commonly foutad result in
compromise values which are intermediate betwepitdy monolingual

values,reflecting the phonetic properties of both the Il 42 systems.
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This is the result reported in the present studylfb Spanish/Catalan
learners of English, and similar results have besported for other
language pairs, such as Italian/English biling&lacKay et al. 2001), or
French/English and English/French bilinguals (FlegeHillenbrand,
1984, Flege, 1987). Evidence of the productiorhese compromise VOT
values by bilingual speakers has been accountedsfdhe result of the
development of ‘merged categories’ within the framok of Flege's
SLM (1995, 2002).

According to the SLM (see section 1.2.2.2), théuerice of the learner’s
L1 system, with already existing and well-estaldishL1 categories,
would hinder the creation of new L2 categories witally L2-adjusted
values in cases of L1 and L2 category similarithiok is the case of
plosives in English and Spanish/Catalan. The L1 lahdategories are
hypothesised to share a common phonetic space themd interaction
would lead to a restructuring in this shared phienspace causing the
development of merged categories. These mergedgaae, or
diaphones, have characteristic values which reftemth L1 and L2
patterns, differing therefore from purely L1 andh@ms, and they would

underlie learners’ production in the two languages.

The intermediate L1-L2 values found in the prestatly for VOT in L2

production are thus consistent with the existerfomerged categories in
the learners’ phonetic system, and are in line vgpitBvious research
documenting similar L1-L2 interaction effects on V@roduction. For
instance, MacKay et al. (2001) found that L1 Itallearners of English
who produced English voiced plosives with more dpiated values, i.e.,
without prevoicing, would also produce Italian wexcplosives with less
prevoicing, reflecting greater influence of Engli8#OT patterns for
voiced plosives on their L1 production as their l&tgproduction was

more L2-like. Flege (1987) analysed the productbwOT in voiceless
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plosives by L1 French learners of English and byHrlylish learners of
French, and showed that VOT duration values in iBhghnd French for
both groups were intermediate between typical mdtke norms in

monolinguals.

Concerning the production of the English vowel castis /i:#/ and /aex/,

results failed to yield evidence of significant impement in the
realisation of these English contrasts in termmofe robust distinctions
either in vowel quality or duration. These resylgsallel those for VOT,
and could likewise be explained on the basis ofitiheraction between

the L1 and L2 systems.

Regarding vowel quality, the front-central contrdsta/ presented a
positive trend towards increased ED values, althawan-significant. The
opposite pattern was observed for the high-fromtrest /i:#/, as it
presented a decrease in ED values following SA khieached
significance. Learners’ EDs remained relatively réfad the two testing
times, differing from the significantly longer E@soduced by the NSs,
and reflecting rather similar height and frontneakies for each pair of
contrastive vowels. These reduced EDs suggestedhinawo vowels in
each contrast shared a similar phonological sgawating to an inability
on the part of the learners to correctly implentéetdifferences between

these contrasting L2 vowels.

As for duration, DDs remained unchanged betweerd2teand Post-test.
DDs for /i:4/ were larger than for /a@; which is in line with NSs’
patterns, since inherent duration differences betwé:/ and ¥ are
typically larger than between /ae/ and (Hillenbrand et al., 2000). There
were no significant differences between learnens! BISs’ DD values for

lee+/. DD values for learners’ /i-were significantly shorter than those
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produced by NSs’, although learners did producegéiv as significantly

longer than laxi/ at the two testing times.

These results are thus in line with previous redeaanalysing the
acquisition of the English contrasting vowelsi/i:and /eex/ by L1
Spanish and Catalan learners (Avello, 2010a; Bt885; Cebrian, 2006;
Cebrian, Mora, & Aliaga-Garcia, 2011; Fullana, 200®ra & Fullana,
2007) Findings from these studies have shown that themmérs have
great difficulty in making use of spectral inforneat for the
differentiation of these contrasting vowels, aslwasla tendency to over-
rely on duration as a distinctive cue in the didion of /i:4/, contrary to

native speakers’ use of quality as the main distiadeature.

As pointed out in the Methods section, both Spaaish Catalan lack the
spectral and duration features that distinguishvtieels in these English
minimal pairs. The English vowel contrastsi/iand /sex/ are located in

sections of the vowel space in which there is engngle L1 category, /i/
and /a/ respectively. Therefore, the problems fathese learners in the
acquisition of these vowels are generally attridute the assimilation of
the two distinct L2 vowels in each contrast torsgke L1 vowel, due to

the phonetic similarity between the L1 and L2 saurithis is consistent
with the postulates of Best's PAM (1995), whichimia that L2 sounds
are initially assimilated to the closest similaisding L1 sounds, and
Flege’'s SLM (1995, 2002), which states that L2neas need to perceive
some differences between similar L1 and L2 soundsder to be able to
establish new L2 phonetic categories leading to emoative-like

production.

Similarly to Flege’'s SLM, Best's PAM model of cresguistic
perception (Best, 1995) and its extended versioh2cacquisition, PAM-
L2 (Best & Tyler, 2007) posit that the learners’ &terts an influence on
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the way the L2 is perceived due to the existencwalf-established L1
categories (see section 1.2.2.1). Different pastefrassimilation between
L1 and L2 phones are postulated, each one corrdsmpito a pattern of
discrimination for L2 phonological contrasts. Thase of the analysed
contrasts /i¥ and /aex/ could be an example of SC assimilation, whereby
the two distinct L2 phones are perceived as exammé the same L1
category (/i/ for the tense-lax contrast, /a/ foe front-central contrast),
and are thus assimilated to it. This notion of iagation’ in PAM-L2 is
comparable to the notion of ‘equivalent classifmatin SLM. Equivalent
classification would lead to the creation of mergatkegories with mixed
values representing the properties of the L1 anghénes, as seen with
regards to VOT above. This would prevent the copatif new categories
for /i:-1/ and /aer/ with better-adjusted L2 values, resulting in tserved

non-L2 production patterns.

McAllister et al. (2002) noted that from Flege’'s lcan be derived a
‘feature hypothesis’, which they explicitly statad follows: “L2 features
not used to signal phonological contrast in L1 Wwal difficult to perceive

for the L2 learner and this difficulty will be refited in the learner's
production of the contrast based on this featukd¢Allister et al., 2002:

254). This hypothesis stresses the role of L1 fesings a determinant
factor in L2 phonological acquisition, and it ingdithat L2 learners will

not readily make use of features that are not astitre in their L1.

In contrast, Bohn (1995) claims that the categtideaof L2 sounds is not
determined completely by the L1 system, and thagrotactors related to
general auditory strategies should also be takereiccount. Based on the
results of a number of experiments on L2 vowel gatisation (Bonh,
1995; Bohn & Flege, 1990), he posited the ‘desiagion hypothesis’,
according to which “linguistic desensitization tpestral differences

between vowels causes listeners to differentiateda vowel pairs on the
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basis of duration differences” (Bohn, 1995: 295hisT hypothesis

followed from the finding that whenever subjectersed to be unable to
use spectral differences to distinguish an L2 ar-native contrast, e.g.,
because the L2 had two vowels covering an acosggtéce where there
was only one L1 vowel, they would resort to dunatcues regardless of
whether duration was used contrastively in their H& assumes that this
was due to the fact that “duration cues in vowekteption are easy to
access whether or not listeners have had speaiiguistic experience

with them” (Bohn, 1995:294).

The learners in the present study failed to prodheenon-L1 spectral
features distinguishing /i--and /aex/, but they were able to make use of
durational differences between /i:/ amgeiven though duration is not used
contrastively in their L1 vowel systems either. Thet that EDs for /it
actually decreased after SA, whereas DDs remaimethamged, points
towards an overreliance on duration in these learm@plementation of
the /i:4/ contrast. As mentioned above, these results mribné with
previous studies analysing the acquisition of thesglish vowels by L1
Spanish/Catalan learners (Cebrian, 2006; Cebri@f7;2Fullana, 2005;
Mora & Fullana, 2007), and together they providédemce which is
consistent with Bohn's desensitization hypotheshe trend towards an
increased ED for /e, although non-significant, may be due to the lack
of interference of duration, since duration diffces between these
contrasting vowels are rather irrelevant in congmari with /i:1/
(Hillenbrand et al., 2000).

It should also be pointed out that the two vowelfadth the /i:# and /ee-
Al contrasts seemed to experience a parallel deplant, resulting in
closer and more fronted points of articulation. fTis all four vowels
were shifted up and forwards within the vowel spadee fact that this

displacement affected the four vowels in a simibay could indicate that
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there was some other type of restructuring takilegegoin the learners’
phonological system. The observed vowel shift caidghal, for example,
changes in their vowel system as a whole, or ilccde the result of

changes affecting consonantal place and manneticilation.

Taken as a whole, the results in the present stadgrding VOT and
vowel production contrast with the findings repdrten most studies
assessing the effect of SA on other domains ofddiaition. As pointed
out in section 1.1.2, SA has been generally foundave a clear positive
impact onlearners’ linguistic development, particularly wheompared
with the usually more modest effects of an FI centBrevious findings
have provided evidence of SA gains in differenglirstic domains, such
as lexical development (Collentine, 2004; Llanes aviufioz, 2009;
Milton & Meara, 1995), writing (Barquin, 2012; Pér¥idal & Juan-
Garau, 2011; Sasaki, 2009) or listening (Allen &rtda, 2003; Beattie,
Valls-Ferrer, & Pérez-Vidal, forthcoming). SA hasem found to be
likewise beneficial for the development of L2 ocaimpetence regarding,
for instance, overall oral proficiency, and parély more native-like
fluency (Brecht et al. 1995; Pérez-Vidal & Juan-&gr2007, Segalowitz
& Freed, 2004; Valls-Ferrer, 2011). This is in kiegpwith the common
expectation that oral production is particularlely to improve during
SA, as it is assumed to be one of the most pract&dls while abroad

and to specially benefit from the massive L2 exppshat SA may offer.

However, our results are consistent with the socasgtarch analysing L2
phonological development during SAThese studies have provided
inconclusive evidence regarding the potential bienef SA on improved
L2 perception and production at the segmental |@vetllo, 2010a; Diaz-
Campos, 2004; Hgjen, 2003; Lord, 2010; Pérez-\adall., 2011; Sanz et
al., 2013; Simdes, 1996), despite the positive 8fcames that seem to

accrue in most other skills. In addition to thelushce of the L1 sound
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system explained above, the lack of a more positiygact of SA on the
production of the vowel contrasts #f:and /aes/ and on VOT laryngeal
timing patterns might have been due to the fadtttiearelevant phonetic
features for the correct categorisation of thesech#gories were not
salient enough for the learners in the SA contgbably as a

consequence of the mainly communicative naturéuafysabroad.

As pointed out by Pérez-Vidal (2011) in her deg@ipof the SA macro-
level features, the type of interaction in whichrleers engage themselves
during an experience abroad is mainly meaning-tegenThis is true for
the content-based classroom lectures they havgetoda and especially so
for the out-of-class conversational exchanges wdhive speakers they

have to face on a daily basis.

As part of their SA programme, the learners wermguired to attend
courses dealing with similar contents to those flolgwed in their home
university, with the difference that these couraese taught through the
medium of English in classes where most of theesitslwere English
native speakers. The learners had thus to direst Hitention to the
content being taught and focus on the teacherdasapons in order to be

able to follow those courses and complete theigaseents.

Besides, learners had to take part in multipleadtgiass interactions and
perform the typical everyday tasks which are inhetethe fact of having
to move to a different country and stay there fasuatained period of
time. For instance, they would have to look forammodation, open a
bank account, purchase a new mobile phone, goetsupermarket, take
care of the paperwork related to their SA programametheir host
university, etc. In dealing with all these situago they would be facing

the challenge of “assuming different social rolesthin a variety of
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human relationships, and in a myriad of social dosia(Pérez-Vidal &
Juan-Garau, 2011: 161).

In this setting, where learners are pressed to euiple the needs of
everyday life and their main concern is to compneh¢éhe input they
receive and get their own message across, it ig likely that L2
processing will be too demanding for learners tyg ptention to very
specific aspects of form, such as fine-grained stiodeatures. From an
IP perspective, VanPatten (2007) points out L2negs’ limitations in
terms of information storage and processing capaatturing
conversational interaction, and how these limitagioesult in a primacy
of meaning over form, so that learners will shoterdencyto focus their
attention on the processing of content words widaningful information

over aspects of form which are not essential fonm@hension.

This primacy of meaning over form could underliee tmixed results
which have been found regarding SA outcomes in sareach as
phonology. Grammar is another L2 domain for whiéhditcomes have
also been inconclusive, paralleling the mixed itsstdr phonology. For
example, findings in Howard (2006) indicated greaeins in French
subject-verb agreement for a group of SA learnees @ group of AH
learners receiving Fl. In contrafleKeyser (1991) found no evidence of
superior gains for SA students over Fl studentghm acquisition of
Spanish copulaser-estar(to be), whereas Collentine (2004) found a
superiority of Fl over SA in the acquisition of graatical features which
are usually emphasised by the Spanish curriculug, (eerb morphology
and subordination)A similar superiority of FI over SA has been found
some studies analysing perceptual gains in L2 pbggosuch as Pérez-
Vidal et al. (2011), or Mora (forthcoming), whicleported significant

gains in segmental discrimination during FI butchanges during SA.
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Such results in phonology and grammar suggestihaiay foster greater
progress in the acquisition of discreet formal sioit the L2, especially if
they are emphasised in the foreign language clungusince learners in
an SA context are drawn to pay attention to aspedtged to content
which they may consider more relevant for convéssat interaction.
Thus, in the absence of explicit instruction on gtibnology, it may be
difficult for SA learners to focus their attentiamn specific L2 forms
(unless somehow enhanced during interaction, sg®set.1.2 below on
error rate scores). That could have been the chgeeofine-grained
acoustic measures of VOT and vowel quality and ttamaanalysed in the
present study, as they might not have been pextddye learners as

essential for successful communication.

In addition, learners might have realised that r@igm accent may not
necessarily be detrimental for the intelligibilby L2 speech (Derwing &
Munro, 1997; Munro, 2008), and consequently theyl¢dave focused
their attention on the development of other L2Iskivhile abroad. This
would be consistent with the results from othedigs within the SALA
project which do report major SA gains in domainghs as listening
(Beattie et al., forthcoming), fluency (Trenchs<tar 2009; Valls-Ferrer,
2011), writing (Pérez-Vidal & Juan-Garau, 2009, PQlor intercultural

awareness (Merino & Avello, forthcoming).

Another factor which could have hindered greatarettgpment towards
more native-like pronunciation of the analysed gaties is learners’
patterns of language use while abroad, particulestycerning the use of
their L1. As explained in the Methods section, lgerners in the present
study travelled to their SA host university togetheith other UPF
students who shared the same destination, and wiittm they were
normally acquainted as they attended the same [ataors and

Interpreting classes at UPF. It is therefore noprésing that they reported
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spending some amount of time with their UPF pespgcifically an
average of 1.5 on a 3-point scale (1="most timeiBle’). Moreover,
learners further reported having frequent contattt their families during
their stay abroad. On a scale from ‘a’ to ‘e’ (‘awre than once a day’
and ‘e’='none’), most learners reported ‘b’ (‘a féimes a week’), at the
end of the scale indicating frequent contact, wé®reone reported ‘d’ or
‘e’, at the opposite end of the scale. These Lltamirnpatterns indicate
that learners continued to make frequent use aof the even while
abroad. Sustainedll influence during SA could have thus prevented
changes towards the formation of new L2 categavids more target-like
values, since the observed intermediate L1-L2 waldiscussed above
pointed to the existence of merged categories bethre and after SA.
Learners reported being also frequently exposetbtenative L2 input as
well, measured through a scale from 1="never” to‘very often”
(M=4.10). Being Erasmus students, they were verpliteebe in contact
with other Erasmus students taking part in siméecthange programmes
in the English-speaking host university. Hence,osxpe to this L2 input
containing non-TL features could have further dboted to the lack of
significant development towards more native-likeoduction of the

analysed L2 sounds.

4.1.2. Error rate scores

This section reports the results from the phonatialyses conducted on
the learners’ speech samples used for the ratsig(tee section 3.4.2.2),
so as to further assess the effect of SA on proatioc accuracy by
looking at a wider range of phonological phenomir@e those addressed
in the acoustic analyses just reported in sectidnl4above, both at the
segmental level (including vowel and consonantrirses, deletions and

phonemic substitutions), as well as at the suprasatal level of lexical
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stress (see data analysis procedure and mispr@tiomciexamples in
section 3.4.1.2).

4.1.2.1. Results

Error rate scores were calculated for each L2 Bhgliearner by
computing the total number of pronunciation erratsPre-test (prior to
SA) and at Post-test (immediately following SA)EPranged between 0
and 9 at both data collection times, with considierainter-subject

variability, as indicated by the relatively hi§ibs shown in Figure 8. This
figure also illustrates a decrease in PrEr fromtBse (M=3.95) to Post-
test M=3.30). A paired-samples t-test conducted to asdes®ffect of

SA on learners’ error rate scores revealed that deerease in
pronunciation errors turned out to be significa(®2)=2.135p=.044], the

eta squared statistig®¢.17) suggesting a large effect size.
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Figure 8. Mean number of PrEr for NNSs at Pre-dest Post-test (range=0-$Ds in

parentheses.

This finding seems to indicate that the 3-month#&hiod had a positive
impact on the learners’ pronunciation accuracyeims of a reduction in

pronunciation errors at the segmental level andhatlevel of lexical
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stress. Nonetheless, despite the overall signifitaprovement observed
in the group error rate scoret)e high SDs reported above pointed
towards substantial individual variation in the rle=s’ level of

pronunciation accuracy, in such a way that soméngeeffects might

have existed for learners with better pronunciatcouracy level (it was
noted that some learners produced very few Prigadjyr at Pre-test).
Hence, further analyses were conducted in ordexpdore whether there
was an effect of learners’ pre-SA or onset levgbr@inunciation accuracy

on their SA outcomes in PrEr scores.

Two groups of learners were created according &ir thnset level of
pronunciation accuracy by means of a median sp#aats &
Trofimovich, 2010; Isaacs & Trofimovich, 2011), $leat both groups
differed maximally in their Pre-test PrEr scoreso{L versus High).
Learners whose pre-SA error rate scores were beemedian (those who
produced a large number of pronunciation erroRrettest) were grouped
into the low onset accuracy levgtoup (LO-A,n=12), whereas learners
with scores below the median (those producing fesngnciation errors
at Pre-test) were assigned to the high onset angcleael group (HO-A,
n=11). Table 4 and Figure 9 illustrate the differencesMeen the two
learner groups. The LO-A group experienced a deer@apronunciation
errors between Pre-test and Post-test, whereasi¢a@ PrEr scores for
the HO-A group remained unchanged at the two t@giines. In terms of
SA gains, this represents mean gains of 12B=1.4) for the LO-A
learners, but 0 gain§D=1.1) for the HO-A learners, the difference in SA
gains between both groups being significanf21)=-2.22, p=.038,
5#?=.190].
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Group Time Mean sD
HO-A {n=11) Pre-test 1.64 1.2
Post-test 1.64 1.3
LO-A {n=12) Pre-test 6.08 1.9
Post-test 4,83 2.7

Table 4. Descriptives for error rate scores (Pbefpre (Pre-test) and after SA (Post-test)
as a function of onset pronunciation accuracy |éveWw:LO-A, High: HO-A).
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Figure 9. Changes in error rate scores for the L@rd\ip (Low,n=12) versus the HO-A
group (High,n=11).

A mixed ANOVA was run withtime (Pre-test, Post-test) as within-
subjects factor ankbarner group(LO-A and HO-A) as between-subjects
factor. This analysis yielded a significant mairfeef for time [F(1,
21)=4.92, p=.038, #°=.190], a significant main effect for group
[F(1)=26.97,p<.001,7%=.562], and a significarttme x group interaction
[F(1, 21)=4.92p=.038,4°=.190]. Paired-samples t-tests indicated that the
decrease between the mean pre- and post-SA PrErssfor the LO-A
learners was significant(]l1)=2.92,p=.014, 1°=.436]. Yet despite this
significant decrease in pronunciation erréws the lower level learners

after the SA period, the significant difference RnEr scores observed
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between the two groups at Pre-t¢€1)=-6.68,p<.001,,?=.679] was still
maintained at Post-teg(21)=-3.68,0=.002,,°=.392).

Taken as a whole, these results reveal differentoBfomes in PrEr
scores for learners who differed in pronunciaticousacy level prior to
their SA, in such a way that the overall improvemehserved in the
group analysis was due to the improvement obtalmedhose learners
who started out their SA experience with a lowetuaacy level. There
was no effect of SA on PrEr scores for the higreldearners, as they
obtained the same mean scores both before andS#tgsroducing a low
number of pronunciation errors at the two testinges. In contrast, the
low level learners presented a significant reductiopronunciation errors
as a result of SA. Despite this improvement, howetiee low level

learners continued to produce a significantly higheumber of

pronunciation errors than the high level learndtsrathe SA period,

which means that their SA gains still did not alldvem to catch up with

their more accurate counterparts.

4.1.2.2. Discussion

Taken together, these results suggest a positiygaamof SA on the
development of pronunciation accuracy as measurszlgh error rate
scores, since a significant decrease was foundhen number of
pronunciation errors produced by learners betweerd3t and Post-test.
The outcome from the PrEr scores thus contrasts tivé outcome from
the acoustic measures reported in section 4.1.Yeahehich failed to
reveal a significant improvement in the productiohthe vowel and
consonant L2 categories analysed, as well as véttergl SA findings
regarding L2 phonology, which have not provided sistent evidence

supporting a large effect of SA on improved pronatich. These
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divergences regarding SA outcomes can be attritaitabdifferences in

the scope of the selected object of analysis amditwas measured.

While acoustic analyses can provide fairly precisibjective

measurements for many different aspects of speetteasubphonemic,
phonemic and suprasegmental levels, they may alge their drawbacks.
The acoustic analyses conducted for the preseidy sftocused on a
limited set of discrete units or phonetic featusetected a priori, i.e.,
during the design of the study, from the whole h®mological inventory.

These analyses may fail to capture actual chamgk=airners’ production
if such changes have accrued for features other tihase which were
included inthe analysis. Conversely, it is possible that atownalyses

might capture very subtle acoustic changes or resaimcsome features of
learners’ speech which could nonetheless not lgriltically relevant, as

they might not be perceived by listeners.

In this study, however, a significant effect of S¥as observed when
using an error rate measure covering a wider-regcbbject of analysis
which included a series of phonological phenom@haemic insertions,
deletions, substitutions, lexical stress) as theguoed in the learners’
actual speech production (see types of errors atiose 3.4.1.2). These
phenomena might have been more salient to L2 lesioreperceived as
more important for fluent communication than thieest very specific and
fine-grained acoustic features, which might, imturave been particularly
subjected to influence from the L1 phonologicalteys as discussed in
section 4.1.1 above. Despite the absence of ekjtiainal instruction

which could overtly draw learners’ attention to afie features of L2

pronunciation, it seems that the SA context allowedlearners to attend
to some aspects of the L2 phonological system tirguh more accurate
L2 performance, and making it possible for them aercome the

influence of their L1 system in some cases.
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The improvement found in the present study for Ps&wmres could be
explained on the basis of learners’ patterns ofus2 and exposure to
native input. We saw in section 4.1.1 that learmerted a relatively
high degree of L1 use which was hypothesised asilggsetrimental for

improvement in the L2 VOT and vowel quality and ation features

analysed due to the influence of the L1 system. ¢l@n, learners also
reported a considerably high degree of L2 use imgeof contact with

native speakers and exposure to native input. Regarcontact with

native speakers, learners reported a mean of 45spaant scale, where 1
was “never” and 5 was “very often”, most reporteither 4 or 5. Learners
also experienced further exposure to native inpraugh the media, as
they reported a mean of 3.30 on the same scaleseTpatterns of L2
contact and exposure to L2 input suggest a presiigpo on the part of
the learners to engage in interaction with natipeakers and to avail
themselves of TL input. Learners’ readiness to takgantage of the
contact opportunities with the TL available in tBA context is a crucial
factor for successful L2 linguistic development,emsphasised in section

1.1.2.2 when discussing the SA micro-level features

As noted in section 1.1.2.1 dealing with the SA rodevel features, the
main asset of the SA context from the perspectithelanguage learning
process is precisely the fact that it provides Beweopportunities for oral
practice through interaction in meaningful, comneative situations, and
massive exposure to rich and high quality TL inplrteractional

approaches (Gass & Mackey, 2007; Gor & Long, 200®g, 1996) have
established a connection between conversationaaiction and progress
in L2 acquisition through the processragotiation for meaningduring

which NSs’ input is modified in order to facilitatssuccessful

communication with L2 learners, resulting in a tygfeforeigner register

that is mainly well-formed, and constitutes therefa source of positive
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evidence for the correct grammatical structureth@L2 system. During
the course of communication in an SA setting, adBonal patterns may
likewise bring about negative evidence for struesurwhich are
ungrammatical and incorrect in the TL, e.g., thtowyert or implicit
corrective feedback from NSs to non-target likarferin learners’ output.
These interactional processes may lea@rtbanced saliency of specific
TL features and structures which might be partityleelevant for fluent

communication.

Hence, within this interactional framework, the éypf meaning-oriented
communication characteristic of SA might have faeouthe observed
decrease in mispronunciations since the interpktyvéen input, output
and feedback could have enhanced the contrast &etthe deviant or
non-native like forms in the learners’ interlangeiaand the TL forms
present in the input to which they were exposed. &ample, as a
consequence of the modifications used by NSs toracmdate the input
to the learner, foreigner register is usually cbemased by a slower rate
of deliverance, repetition, and more careful amduar articulation. All of
this can result in more robust phonetic cues at shgmental and
suprasegmental levels, so that the TL forms maymecperceptually
more salient and easier to process. The saliencg oL form might
likewise be increased through frequency of occureen the native input.
As revealed in research analysing the role of infpequencies in L2
acquisition, high-frequency linguistic featuregnits and patterns might
be more easily acquired since they are more liteelye noticed (Ellis, N.
C., 2002; Gor & Long, 2009). Thus, token frequeatg TL item or form
might have drawn learners’ attention, allowing theém notice the
divergences between the native form and the namendbrm in their

interlanguage.
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Another way in which the divergences between TL amdrlanguage
forms could have been brought into the learnetsnéibn is through their
interlocutors’ feedback to a wrong or non-nativieeliform in learners’
output, especially in those cases in which the at®n of the
interlanguage form from the TL form might have negdy affected
fluent communication, which is the primary goal kHarners in a
communicative setting such as SA. Feedback fronvenapeakers might
have taken up different forms, such as requests rémetition or
clarification if the non-TL phonological encodingntiered the intended
meaning, or negative feedback provided by meanseitifer overt
correction, or indirect correction via recastsfdnot, since the learners in
the present study were language specialists anerggnreported great
motivation to improve their knowledge of English,ig highly possible
that they took an active involvement in their laage learning process
during SA which might have facilitated their notigiof linguistic features

in the TL which differed from their own interlangyeafeatures.

The processes and input modifications that takecepladuring

conversational interactions in SA might thus favdabe saliency of

language items which could then be more easilycadtiand attended to
by learners. It is a widely accepted assumptiothénSLA field that some
degree of attention to form and noticing of lingigigeatures and rules are
important processes for the acquisition of an I2pastulated by Schmidt
through the Noticing Hypothesis (2001), and pointed in approaches
stressing the importance of focus on form (DougB803) During oral

communication, learners need to focus their attentn the relevant
pieces of information in order to be able to untderd the intended
meaning of the message and follow the conversa8etective attention

would allow them to filter out irrelevant acouspimperties of the speech
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signal while concentrating on the relevant phondgatures, thus

facilitating the encoding of new L2 items in memory

But even though the acquisition of a new item magil with attentional
focus and controlled processing, progress in L2iadtipn involves also
the development of automatised processing, whichbeaachieved with
repetition, frequency and practice (Segalowitz & Idtijn, 2005;
DeKeyser, 2007a). In this sense, the interactioratlre of SA can
provide learners with the opportunities for praetioeeded for the
automatisation of learning that can lead to L2 iowement, particularly
as far as oral competence is concerned, as isabee af the reduction of
pronunciation errors. During oral communicationriess are able to
access both auditory and visual information regaydthe phonetic
features of a TL form and its correct articulatiand increased practice in
oral production specifically facilitates rehearsald repetition of the

articulatory gestures required for accurate praduct

From a general skills acquisition theory perspegtiVeKeyser (2007c)
points out that the study abroad setting is annmgticontext for the
automatisation of already proceduralised linguistitmowledge, as the
massive and varied type of practice that SA caeroffould act as a
facilitative factor for the transition between ryleceduralisation and rule
automatisation. That is, under this view, learngosild benefit the most
from their experience abroad if they have previpasiquired a minimum
procedural knowledge of the TL system, equivalemtat least an
intermediate level of proficiency (DeKeyser, 20Q7ghich might endow
them with the skills necessary to engage in sutdessmmunication
while abroad so as to push their L2 learning predegher. In this sense,
DeKeyser stresses the important role of previoupli@k language
instruction in an Fl context at home, as this leayrcontext is typically

characterised by “an explicit instructional treatmef language, and
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learning mostly takes place through structural ficat (Pérez-Vidal &
Juan-Garau, 2011: 161), and it constitutes theszefor ideal means to
foster the acquisition of declarative L2 knowledged its subsequent

proceduralisation.

We should recall that this was precisely the cdsth® undergraduate
learners in our study, who had received around(lfidurs of foreign
language instruction on English during primary aedondary education
at home, plus an additional 80-hour FI period cstivgy of two English
language courses during the first year of theiree@t UPF prior to their
departure abroad. Actually, as noted in sectionl3& the end of the FI
period at UPF learners were expected to have arrdpgermediate
English proficiency level or B.2 in the CEFR, irder to take part in the

SA programme.

The FI context preceding SA thus provided learméts more classroom
practice for further proceduralisation of the Tllesiand structures so as
to acquire a proficiency level that would purpolyeglace them in a
better position for the automatisation of knowleddering their stay
abroad. With respect to oral communication and dpelevelopment, this
FI context might have been particularly relevantetthance learners’
familiarity with the L2 sound system, even thoubkre was no explicit
instruction on phonetics or phonology. For examfgarners were faced
with the challenge of having to follow language isms which were
taught exclusively through the medium of Englisthich is not usually
the case in primary and secondary foreign langueieation settings,
where teachers’ L1-L2 code-switching is frequenbider to make sure
that learners are able to understand the explarsatabout the L2
grammar. Besides, despite the fact that interagti@mhamount and variety
of L2 input during FI were limited in comparisonthithe SA context,

learners did have opportunities for interaction axgosure to authentic
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spoken native input through activities designedtlierpractice of oral and
listening skills, probably to a larger extent tiadtat is usually the case in
school and high school, together with the inpuytrexeived from native

speaker teachers.

In this sense, it could be argued that the previduearning experience
would have played an important role in providing tlearners with the
necessary language knowledge, skills and resoimoasler to be able to
take full advantage of the possibilities offeredtbg study abroad period
for further L2 development to accrue towards autisation, and this

would be reflected in learners’ improved PrEr seoiEhis is the premise
of the SALA project, and as already noted, restritsn the different

SALA studies to date generally support it, sinceijpee effects of SA

following the previous FI period have been found deveral skills, such
as writing (Barquin, 2012; Pérez-Vidal & Juan-Gar2011), listening

(Beattie et al., forthcoming), or oral fluency (dv@arau & Pérez-Vidal,
2007; Valls-Ferrer, 2011).

Hence, through their engagement in conversatioriaractions, learners
might have progressively realised the differencssvben the increasingly
salient TL forms in the native input, and the formgheir interlanguage
as they were initially reflected in their outputcieased practice would
have then allowed learners to proceed from momntinal controlled

processing to gradually more automatic processmgnoterms of skills

acquisition theory, to automatise previous procaduknowledge

(DeKeyser, 2007a), in line with the idea that “witequent repetition [...]

comes the ability to perform a task much more gaaiid [...] more

quickly” (Altarriba & Basnight-Brown, 2009: 125).

This increased automaticity would have triggeredyradual category

restructuring in the learners’ interlanguage sosystem, reflected in the
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observed decrease in mispronunciations. Altarribd Basnight-Brown
(2009), following McLaughlin and Heredia (1996),dmpise that
automaticity leads to restructuring in the integaage system of
advanced L2 learners, as their internal repredentatand rules are
rearranged and reformulated in order to reflecirtimereased language
proficiency. The findings reported in section 4.4ldove regarding VOT
and vowel production, which pointed to the exiseenof merged
categories with intermediate L1-L2 values, wouldikrly constitute

evidence for restructuring in the learners’ souystesm.

In addition, the nature of the cognitive procesadsch are mainly at
work during SA could have likewise favoured thetmasturing in the
learners’ interlanguage leading to the observedorgment in error rate
scores. When discussing the macro-level featureSAf Pérez-Vidal
(2011) pointed out that the primarily communicativature of the SA
context, with its focus on meaning, triggers théivation of implicit
learning mechanismdmplicit learning of an aspect of languatekes
place incidentally when paying attention to a difg aspect (e.g.,
learning of form while attending to content) andheut awareness of
what is being learnt (Hulstijn, 2003). Implicit leéng thus differs from
more controlled processes in the sense that it doesnvolve as much
attentional focus and resources. One type of sugiidit learning could
be ‘statistical learning’, which consists of “thbsarption of statistical
regularities in the environment through impliciateing mechanisms”
(Williams, 2009: 328). For example, exposure todheat amount of both
oral and also written input available in the SA teomh could facilitate
learners’ L2 orthographical-phonological encodisgech as the mapping

of “th” onto /&/, or that of “v” onto /v/ in the s& of learners or English.

But what would constitute the restructuring in the hess’ interlanguage

leading to the observed decrease in mispronunn&RicAccording with
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the re-deployment hypothesis (Archibald, 2005; 2009 learners would
be able to re-deploy the knowledge and structufélbeir L1 phonology
in order to assist the process of L2 phonologiaauégsition. In some
cases, the acquisition of a new L2 form or categoay be the result of
the re-combination of L1 features which are intégptainto a new feature
composition for the L2 category. For example, Bsfgli/v/, as in
‘traveller’, involves the integration of the featuresabiiodental],
[+continuant] and [+voice]. The phoneme /v/ thustcasts with /f/,
which has the feature [-voice], a phonological apfon in terms of
voicing that Spanish and Catalan both lack, hawnty the voiceless

phoneme /f/ in their phonological inventoriés.

The features [labiodental], [+continuant] and [Jeajiare all nonetheless
present in the learners’ L1 sound systems of bp#niSh/Catalan as part
of different configurations for different categaiewithin the two
phonemic inventories. The features [labiodentald §rcontinuant] are
combined in the L1 category /f/. The feature [+ediappears in quite a
number of L1 obstruents, such as the categoriekg/b,both in their
realisation as plosives [b,d,g] in onset positidollgwing pause and
[+stop] obstruents), where voicing is the main idittve feature with
regards their voiceless counterparts /p,t,k/, dbagen their word-medial
and coda position [+continuant] allophon@3[y]. The feature [+voice]
appears likewise in other [+continuant] L1 obsttsensuch as the
phonemes /z/ ang//in Catalan (e.g., ‘casa’kaz/, ‘gel’ /3¢l/), and also
as a result of context-dependent assimilation pmena, like those
affecting sequences where /s/ is followed by a feejoobstruent, in
which /s/ has a voiced realisati@tue to coarticulation effects of the

following voiced sound (e.g., ‘cosmic’ Kozmik], ‘desde’ [dezde]).

2 There is a phoneme /v/ in some Catalan dialeatsthiis phoneme is not part of
the phonological inventory of the variety spokertly subjects in this study.
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Successful production of /v/ thus involves the gnégion of the feature
[+voice] together with the features [labiodentalhda [+continuant]

resulting in a voicing opposition between /f/ and /

In other cases, improved production would be theulteof learners’
acquisition of new L2 distributional patterns fdigmes which exist both
in the L1 and L2, but with a different distributiomeach language. This is
what happens, for instance, with the [+stop] phddg¢ and the
[+continuant] phone [38]. English /d/, as in ‘imdiately’, and /d/, as in
‘then’ or ‘the’, are two independent phonemes and they appear in
different contrasting words. In Spanish and Cataldhand [d] are two
allophones of the phoneme /d/ in complementaryridigion, [d]
occurring in syllable onset position preceded bgaase or by another
[+stop] obstruent with the same place of articolatiand [8] occurring in
all other positions. Both [d] and [@hn thus alternate as realisations of /d/
in the same words a function of variations in phonetic contexg(edia’
[dia], ‘este dia’ [estedia]). In order to overcome these L1l-constrained
patterns, learners need to correctly categorissethvo phones as
different L2 phonemes. This involves the phonolati; of the feature
[+stop] for /d/ and the feature [+continuant] fé/,/and the subsequent
implementation of these features in the productibreach category, so
that the full stop /dis produced in intervocalic position in words like
‘immediately’ instead of the continuant /6/, ane ttontinuant /8/ appears
in syllable onset position after a pause in thedsotthen’ and ‘the’

instead of the full stop /d/.

Robust phonetic cues play an important role in otdeovercome the
constraints of the L1 system, as they favour tloegssing of the L2 input
by facilitating the retrieval and coding of segnserdand segmental
sequences from the speech signal (Archibald, 2009)is review of cue

robustness, Wright (2004) refers to these cuesirdsrmation in the
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acoustic signal that allows the listener to appmehthe existence of a
phonological contrast’ (p. 36). Phonetic cues areust when they are
somehow enhanced, e.g., because they are redubéaatjse they have

great auditory impact or show great resistancenwrenmental masking.

The transmission of the speech signal in normalnsonication of the
type taking place in a natural SA setting is affdcby environmental
masking, such as background noise, as well asrfamtated to listeners’
reception of the signal, such as occasional distras that may result
from a processing overload, or the very functionioigthe auditory

system. Wright (2004) notes that robust phonetiesciacilitate the

processing of the speech signal in natural condtias they are more
resistant to the signal degradation that is likelpccur in these non-ideal

conditions.

Both internal cues (within a segment), such asfdhmant structure of a
vowel, and transitional cues (between adjacent satsj such as vowel
formant transitions, provide important informatior the phonological

encoding of the speech signal (regarding, e.g¢ingj and place and
manner of articulation). Transitional cues may betipularly robust due

to the redundancy that results from articulatorgriapand to the changes
that occur in signal modulation, both of which wibulcrease the auditory

saliency of the cues.

As explained by Wright (2004), speech productiorchsracterised by
gestural overlap affecting the articulation of @eéjat sounds. These
coarticulation effects result in cue redundancyeeslly in sequences
where consonants and vowels are in contact, agniation for the

categorisation of adjacent segments appears endoded internal cues
within the segments and in the transitional cuds/éen those segments.

For instance, vowel formant transitions contair rdcoustic information,
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as they encode cues for vowel quality but alsoplace and manner or

articulation of the adjacent consonants.

Changes in the modulation of the speech signalgatbe amplitude and
frequency dimensions may also be a contributingpfai the increased
robustness and auditory impact of acoustic cupsgghe auditory system
appears to react to these changes in modulati@ughran increase in
activity that favours the processing of the aceustformation (Wright,

2004). Such differences between low and high aog#itand lower and
higher frequencies usually coincide also with th@ngitions between
adjacent segments, particularly in sequences witergsonants and
vowels appear in alternation. This cue enhancenedfieict could be

greater in the type of foreigner register thatrexqfiently used by native
speakers in interactions with L2 learners, as thanges in signal
modulation occurring at segment transitions cod@drimre marked due to
the slower rate and clearer articulation that ugudlaracterises this type

of speech.

It should be pointed out that interactional commaton may further
enhance cue robustness due to its bimodal natwalrdady mentioned,
during their engagement in conversation, partidipamave access to
auditory cues regarding the acoustic-phonetic dtariatics of the speech
signal, and also to visual cues providing informatfor the articulatory
gestures involved in the production of that spesighal. Indeed, humans
have been found to integrate both auditory andavismformation during
speech perception, an interaction encapsulatetidogd-called ‘McGurk’
or ‘McGurk-MacDonald effect’ (McGurk & MacDonald,9Z6), which
has documented the effects that a mismatch betaeditory and visual
cues may have on perception. Phonetic trainingiesudddressingd.2
pronunciation instruction have likewise assessedréfevance of visual

information in the acquisition of L2 sounds throutie comparison of
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auditory-only and articulatory-based, audiovisuahiriing methods
(Aliaga-Garcia, 2013; Cebriadn & Carlet, 2012).

Some studies seem to indicate that robust transitioues may in some
cases be more salient and easier to process ttanadhcues, particularly
when an L2 contrast is encoded with non-L1 featse Archibald,
2005). Lack of robustness and saliency of intephanetic cues that are
not sufficiently enhanced could further explain soof the differences
between the significant improvement in the PrEresaeported in this
section and the lack of significant gains obsernweithe acoustic measures

reported in section 4.1.1.

As already explained, the phonological contrasts/ /and /eex/ are

distinguished mainly by the differences in quatitflected in the formant
structure of the vowels, which is an internal cdewel formant structure
better reflects the relative distance between tfferent vowel formants

in the steady-state of the vowel, where there aranovements of the
formants. A clear formant structure with relativedyng and stable steady-
states for vowels could be obtained, for exampte,ai controlled

laboratory setting where production might be chi@m@sed by hyper-
articulation induced by pronunciation awarenessweieer, this is not

usually the case in spontaneous communication turaasettings, where
the focus is on meaning and there tends to beaesseness regarding
pronunciation. In interactions between native spesmkthe need to
quickly and efficiently get the message across nmsiderably speed up
speaking rate, in such a way that formants may uite aqinstable and

vowels may have a rather short or even no steadg-at all.

Vowel formants could be similarly affected by commuation constraints
in native/non-native interactions where a foreigregister is used. Even

though, as already mentioned, some adjustmentssaialy made to this
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type of learner-addressed speech in terms of slawsr or clearer
articulation to facilitate L2 learners’ processirgpredominant meaning-
oriented focus would still be present which wouldrety result in
excessive hyper-articulation. Vowels could haveldly longer steady-
states than in more fast-paced speech, albeit vdarehants might
continue to present a considerable degree of mavenie these
conditions, learners could be sensitive to diffeemn in formant
frequencies of contrasting vowels that are fairgtaht within the acoustic
vowel space (e.g., front versus back, high versws),| but internal
formant structure might not be a robust enoughfoué.2 learners to be
able to encode the frequency differences betweercaontrasts /it and
/el due to the fact that the two vowels in these malipairs are rather

close and occupy a similar vowel space.

The discrete nature of segmental units resultsheir tfrequency of
appearance as part of different patterns and ferdifit phonetic contexts.
As mentioned above, some of these contexts, féanes those in which
vowels and consonants are in contact (CVCV seq@ngarticularly
favour the presence of robust transitional cues, oél which may
contribute to learners’ successful processing giremntal information and
phonological encoding if they engage in repeategkraction while
abroad. In fact, some of the difficult L2 segmefiatswhich improvement
in error rate scores was observed for the Enghksiiners in this study
occur in words that can be expected to be recuirefil discourse, as
they are mostly function words and are thereftaily frequent in
English. That is the case, for instance, of init@l in ‘then’ and ‘the’,
which also appears in other high frequency worah s ‘this/that’ (and
their plural forms), as well as /h/ in ‘his’ (whichiso appears in the

feminine ‘her’).
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Ladefoged (2005) stresses the idea that mapping epecific sound
pattern to a specific TL word or form would resitim token frequency
in the input, as he notes that “the more a leaafiex foreign language
hears a particular pattern of sound and identifies a particular word,
the more strongly does that pattern become pattieofyroup of patterns
representing the word” (p. 103). At the same timepeated output
practice would allow learners to practice the défe articulatory gestures
involved in the production of the L2 forms. Correnapping of sound
patterns onto the corresponding L2 words is pderbu relevant for
accurate production dexical stress in polysyllabic words, since word
stress is not fixed in English (unlike, e.g., Feimbr French, where stress
falls on the first and last word syllables, respety), and therefore
learners need to encode and store information ahewgtress pattern of a

word together with its phonemic composition.

English being a stressed-timed language, stresdlatllss are very salient
auditorily due to the great contrast between stgbsand unstressed
syllables, as unstressed syllables are considersdduced regarding
length and intensity. Stress is also robustly eadad English by means
of several phonetic cues, such as increased losidmas longer duration,
and especially changes in pitch (Ladefoged, 200852 English stress
prominence would facilitate the recognition andreotion of wrong

lexical stress patterns, for example in those caseswhich L1

Spanish/Catalan learners shift stress from lefigiat, probably due to L1
influence (e.g.tra'veller for 'traveller, or imme'diatelyfor i'mmediately.

Successful sound pattern-onto-L2 word mapping wdikdewise allow

learners to correct possible deviations from TL rgitactic constraints
that may result, for instance, from cases of Lluoetl epenthesis or
deletions (e.g. onset modification [gw] in ‘warrlyas these would be

likewise fairly salient phonetically.
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A final comment regarding the outcome of the emate scores should
make reference to the onset level effects that sdemarise as a function
of the learners’ pre-departure level of pronunomtiaccuracy. When
learners were divided into two groups based orr gr&-SA PrEr scores,
the lower accuracy learners in the LO-A group wkryend to obtain

significant SA gains in their PrEr scores, whersesres for the higher
accuracy learners in the HO-A group remained ungddn as they
produced a relatively low number of mispronunciasiadhat signalled a
fairly high degree of accuracy. The significant m@ese in

mispronunciations experienced by the LO-A learmigsnot allow them,

nonetheless, to catch up with the HO-A learners.

Onset or pre-departure language level is identifigdPérez-Vidal (2011)
as one of the relevant SA programme features thgtinfluence learners’
linguistic outcomes while abroad (see section 13).2nterest in the
analysis of how learners’ onset level may impaeirt®A gains (or lack
thereof) is connected with the issue of the possiekistence of a
threshold level. Some scholars have claimed treahérs would need to
acquire a minimum proficiency level in the L2 laage in order to obtain
the greatest benefit from SA, e.g., by being abladtomatise previous
procedural knowledge (DeKeyser, 2007c). Llanes 120btes that there
are clear practical implications for this issuencsi knowing the ideal
proficiency level required for optimal L2 learning accrue while abroad
could inform better programme design policies ideorfor learners to

benefit the most from their SA experience.

However, results in the SA literature show a gdnteradency for learners
with lower proficiency levels to obtain greater mmiduring SA than
higher level learners (Freed 1995b; Klapper & R@€63; Lapkin et al.,
1995; Llanes & Mufioz, 2009). Results in the pressmdy are thus

consistent with this generally reported larger @ffef SA onlearners with
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lower L2 proficiency. Even though our learners tsdather advanced
level of L2 proficiency (they were required to haateleast a B.2 level),
those learners with lower pronunciation accuraselldefore SA were
found to significantly improve their PrEr scoreseafSA, whereas scores
for the learners with higher pre-SA pronunciatiooccwacy did not
change. Our results on pronunciation accuracy rafne with findings
from other studies within SALA which have also rgpd larger SA gains
for lower level learners, for instance, in listepir(Beattie et al.,
forthcoming), perceptual phonological developmevor@, forthcoming)
or fluency (Valls-Ferrer, 2011).

Results in the present study could nonethelessibéalceiling effects for
the higher level learners. The learners in the H@rdup produced very
few pronunciation errors already at pre-test, pemiog not far from

native level. In contrast, the significantly highmember of pronunciation
errors produced at pre-test by the learners irLe\ group gave them
more room for improvement as a result of their eigmee abroad.
Another possible explanation is that those learmgns already had a
rather high onset level of pronunciation accuraefol® SA could have
improved on other linguistic areas or less salfeatures for which they
might have had a processing advantage over thedeawith a low onset

level.

4.2. Listeners’ FA judgements

This section addresses RQZ2: there an effect of SA on L2 learners
speech production as assessed through subjectiasures of listeners’
perceived FAPFA measures were obtained by means of the rasisk t
described in section 3.4.2.2 above, and considtedtiogs for degree of

FA in learners’ speech before and after SA colgdtem two groups of
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listeners (see description in section 3.4.2.1)raug of L1 English NLs
and a group of L1 bilingual Catalan/Spanish NNLBe Tisteners heard
the speech samples produced by the NMS23) and a group of baseline
NSs ©=6) and rated them for degree of accentedness Gpaint scale

(1="native”, 7="heavy foreign accent”).

4.2.1. Results

First of all, rating consistency was checked fa #A ratings obtained
from the two groups of listeners by exploring batitra-rater and inter-

rater correlation coefficients.

Regarding intra-rater reliability, a strofgarson-rcorrelation was found
for the listener-based scores assigned at eadtedivo rating repetitions
by the NLs (=.849 p<.001), as well as by the NNLs$=<855, p<.001),

which indicates that each listener’s first and selc@petition ratings were
strongly correlated, i.e., every listener, whetmative or non-native,

assigned similar ratings at both repetitions.

Inter-rater reliability was next assessed by cotidgcan intra-class
correlation (ICC) analysis for each group of lige Results yielded a
high Cronbach's Alpha for both the NLs=(991) and the NNLsuE.996),

indicating a high degree of agreement among thenkss in each group.

Figure 10 illustrates the mean perceived FA ratagggned in the rating
task by the two groups of listeners to the two kpe@roups, the NNSs
(Pre-test and Post-test), and the NSs (baselireexpected, the ratings
accorded to the NSs were very close to 1 (NUs1.04,SD=0.06; NNLs’

M=1.29, SD=0.17). In contrast, one-sample t-tests showed tthetFA

ratings accorded to the NNSs were significantlyhbigthan the NSs’
ratings at Pre-testt(p2)=18.18, p<.001, 4°=.93 for the NLs’ scores;
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t(22)=13.51,p<001, °=.87 for the NNLs’ scores], and they remained so
at Post-testt(22)=17.87 p<.001,7°=.92 for the NLs’ score4(22)=13.39,
p<.001,,°=.86 for the NNLs’ scores]. This indicates that th@ groups
of listeners, regardless of their L1, were ablesuocessfully identify the
native speakers of English and distinguish thenmfrthe non-native

speakers.
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Figure 10. Mean FA ratings for NSs (baseline) aiNBN (Pre-test and Post-test) assigned
by the NLs (left) and the NNLs (right). Scores: tative”, 7="heavy foreign accent”.

Both the NLs’ and NNLs’ ratings pointed towards lgtg decrease of
perceived FA in the NNSs' oral production betweere-feést (NLs'
M=4.46, SD=0.90; NNLs' M=4.88, SD=1.28) and Post-test (NLs'
M=4.30,SD=0.87; NNLs'M=4.68,SD=1.20). However, paired-samples t-
tests with testingtime as the within-subjects factor showed that this
decrease was nhon-significant according both to MNies’ ratings
[t(22)=1.44, p>.05] and the NNLs' ratings t(2)=1.31, p>.05].
Interestingly, Figure 10 shows a tendency for thes b provide more
lenient FA ratings than the NNLs. In order to explthis difference, the
FA ratings obtained from the two listener groupsen&veraged across all
participants and compared by means of paired-samplests with
listener groupas the within-subjects factor. This analysis réagghat the
NNLs assigned significantly higher FA ratings(01) than the NLs, both
at Pre-test [NLs'M=3.76, SD=1.62; NNLs’ M=4.12, SD=1.84; t(28)=-
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2.88,,°=.23] and at Post-test [NL#=3.63, SD=1.55; NNLs’ M=3.99,
SD=1.76;t(28)=-3.39,;°=.29].
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Figure 11. Correlations at Pre-test (upper grapd)a Post-test (lower graph) between the
FA ratings assigned to NSs=0, at the bottom-left of the scatterplots) aniNdSs (=23)
by the two listener groups: NLs (horizontal axisdNLs (vertical axis).

NonethelessPearson-rcorrelations showed that the FA ratings assigned
by the native and non-native listener groups wémengly correlated at
the two testing timesr£.931 at Pre-testy=.949 at Post-test), the
significance level being<.001 in the two cases (see scatterplots in Figure
11). These highly significant and strong correlatemefficients indicate
that, despite the fact that the non-native listeneere, overall, more
severe listeners than the native listeners, thedtiAgs obtained from the
two listener groups followed similar patterns thhtsely resembled each
other.
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Figure 12: Individual mean FA ratings for NSs (e and NNSs (Pre-test and Post-
test) assigned by the NLs (upper graph) and thed\@\wer graph). Scores: 1="native”,
7="heavy foreign accent”.

An inspection of the NNSs’ individual mean FA raginreveals rather
high inter-subject variability (Figure 12). 13 setis were found to
decrease their degree of accentedness accordihg tdLs’ ratings, and
15 according to the ratings provided by the NNL%.dut of all these
subjects were found to improve by the two group$isbéners, showing,
again, a great parallelism between the FA ratimgsiged by both listener
groups.

These results suggest that SA might have had sosigve impact on the
NNSs’ oral production as measured by global FAngs] since a positive
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trend towards less accented speech appeared tpléaecaccording to the
mean FA ratings assigned both by the native andhdnenative listeners
to the NNS group. Yet the effect of SA was not éasgd turned out to be
far from significant. It should also be noted thaine of the NNSs
managed to perform within native-like range, asghgas not any NNS
who received native-like ratings from either growd listeners.

Nonetheless, it is worth pointing out that the obsd changes, even
though very small in general, were always in theeation of a slight

decrease of accentedness, and that the same paftaresults was

obtained from the FA ratings assigned both by tigve and non-native

listener groups.

4.2.2. Discussion

One possible explanation for the lack of a stroniggpact of SA on

perceived FA scores could be related to the leoftthe study abroad
programme. LoS is one of the SA programme featidesttified by Pérez-
Vidal (2011) as influencing SA outcomes, in thesgethat it determines
amount of input received or L2 exposure. LoS wduddthus similar to
LOR, which is the variable traditionally used asiratex of amount of L2

experience in studies exploring the acquisitiol.®fspeech within long-

term immersion contexts.

In an experiment addressing SA changes in oveoadlign accent by a
group of L1 Danish undergraduate learners of Ehglidgjen (2003)
reported significant improvement in his particiaiA scores after their
experience abroad. However, the participants in dtigly presented
considerable variation in terms of length of staythe English-speaking
environment. The mean LoS was 7.1 months (rangé=8dnths), which

is rather long as compared with the short 3-motai sxperienced by the
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learners in the present study. When analysing timetedual differences,
Hgjen found a strong positive correlation betwee$ land gains in FA
scores between pre-test and post-test606, p<.05). The learners who
benefited the less from SA were those with staysrdy 3 to 4 months,
which is in line with the results in the presentdst, whereas the greatest
SA gains were obtained by the learners who stayedad up to 11
months. Hgjen interpreted these results as anatidicthat the length of
the stay abroad may be an important factor for 8fgyin FA scores to

accrue.

Findings regarding the role of LOR on degree oéiigm accent have been
rather mixed, with some studies reporting an eftéttOR on FA ratings
while other studies have failed to do so (see cecti2.2.4). In general
terms, it seems that the impact of LOR depends tweat extent on
learners’ age and stage of L2 learning. In thedttege analysing long-
term immersion contexts, an LOR effect has beeallystound for early
L2 learners, i.e., learners who first came undesgina L2 exposure in the
L2 country before the end of a hypothesised clitipariod (around
puberty), whereas LOR does not seem to impactolatalult L2 learners
after a rapid initial phase of improvement (Fle$y@88). In this sense, it
has been claimed that most L2 phonological learrigrglate or adult
learners would take place around the first yeana$sive exposure in an
L2 setting, and pronunciation would then fossilisesisting further
changes after the initial period of gains (Fleg@88 Selinker, 1972).
More inexperienced learners (those at an earlyestad 2 learning) could
benefit from additional L2 exposure, whereas vergegienced learners
(those with increased years of immersion) wouldubgkely to benefit

from further exposure to the L2.

Results from the present study, as well as thostégijen (2003), seem to

be consistent with these general findings for L@Rhough the learners
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in this study had been learning English as a fordmnguage since
childhood in at home institutions, opportunities #xcess to authentic
English input outside the classroom are rathertdéichin Spain (unlike in

many North-European countries), since there is mgligh presence in the
media (e.g., films and TV series are dubbed), tif=$A programme

allowing them to live in an English-speaking coyruip to three months
for the first time. It can be argued, thereforeattthis SA experience
provided our learners with their first massive esyge to authentic and
rich conversational English in a TL environment.wéwer, three months
might have been too short a period of time forrees to significantly

improve their FA scores. Taking into account timeg tendency was for a
decrease in accentedness in the learners’ speegereeived by our two
different groups of listeners, it could have bebm tase that foreign
accent would have continued to gradually decreasie an increase in

length of stay, for instance, up to the averagentohths or 11 months at

which significant improvement arose in the studyHmjen (2003).

In addition, the outcome in the learners’ FA scongight have been
affected by other factors, such as actual amoudtoamlity of L2 input,

and learners’ patterns of language use. Regardirguat and quality of
L2 input, Piske et al. (2001) attribute the incaisore findings of research
on LOR effects partly to the fact that “LOR onlyopides a rough index
of overall L2 experience” (p. 197). Piske (2007Ytlier stresses the
importance of considering time of immersion in a@ $etting together
with the nature of the L2 input learners receive.this sense, Hgjen
(2003) created a composite measure which weigtgedth of stay by
self-reported English-language input while abroadd found that the
correlation between this composite measure andsgainFA scores
(r=.811,p<.001) was highly significant and stronger than tberelation

between length of stay and gains in FA scores tegoabove. He
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concluded that this outcome signalled the impoeaat quality native
input for improved FA scores, in line with previdusdings (Flege & Liu,
2001).

As noted in section 4.1, learners in the presamdysappeared to have a
high degree of contact with English native speak&rnee they reported a
mean of 4 on a 5-point scale (1='never’, 5='veryeaf), but they also
reported a similarly high degree of contact withnimative speakers
(M=4.10 on the same scale). It should be remembésddtie learners in
the present study were Erasmus students, and theylikely therefore to
be in contact with other Erasmus students from wihley could have
received foreign-accented English. This would haekiced the quality of
the L2 input they were exposed to, a fact whichddave contributed to
the lack of significant development towards more tivedike
pronunciation, just in the same way it could haffecéed the acoustic

measures discussed in section 4.1.1.

Learners’ patterns of language use during immerkere been likewise
found to have an impact on FA scores, particulaslyar as amount of L1
use is concerned, since results in previous relseadicate that more
frequent use of the L1 is associated with highgreke of foreign accent
(Flege et al., 1997; Piske et al., 2001). As natieelady when discussing
the acoustic measures in section 4.1.1 above, desarreported some
degree of contact with other UPF students in tinees8A destination (1.5
on a 3-point scale where 1='most time’, 3='little’Besides, learners
reported keeping contact with their families whéleroad by means of a
scale from ‘a’ to ‘e’ (‘fa’='more than once a dayhé 'e’='none’) where

most learners reported ‘b’ (‘a few times a weekKgnce, it is possible
that these patterns of frequent L1 use should lsse prevented the

learners’ from obtaining greater gains regardingréee of foreign accent,
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similarly to the negative effect they might havedhan the acoustic

measures as well.

Another explanation for the very modest changeBAmratings could be
related to the fact that, when asked to asses<lsmeanples for overall
degree of foreign accent, listeners seem to do ddistisally (Magen,

1998), which meanthat they rely on different aspects of pronuncigtio
both at the segmental level but also at the sugrasetal level, paying
attention to prosodic speech properties such asbyzosody, rhythm or
intonation. As noted in section 1.2.2.4, researad found that prosodic
features of speech, such as intonation and rhytbmtribute to degree of

foreign accent (Munro & Derwing, 1999; Anderson-étset al., 1992).

This could explain the contrast between the lack sifnificant

improvement in the learners’ FA ratings and thenificant decrease in
error rate scores regarding segmental productiehstress reported in
section 4.1.2. The 3-month SA programme might Haaen too short to
have a similar positive impact leading to greatér gains in prosodic
areas of pronunciation such as speaking rate, cbeuhespeech
phenomena, rhythm or intonation, resulting in theevved slight changes

in foreign accent.

Taking into account that the outcome of the FAngdi parallels the
similar lack of clear improvement found in the astotimeasures reported
in section 4.1.1, another possible explanationctde that the measures
of foreign accent also reflected effects of thecpssing demands facing
the learners in a context of full immersion withie TL environment, as
it was hypothesised regarding the acoustic measules to the
characteristic tendency for learners to directrtlagiention to meaning

rather than form in an SA setting.
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Another factor which could have influenced listexieassessment of
degree of foreign accent when rating the non-napaech samples is the
rather homogeneous composition of the learner grouperms of
proficiency level. Although there were differencés pronunciation
between the learners, they all shared a similarfaing advanced English
language level (B.2 or upper-intermediate), whicluld have made the
rating task more difficult for the listeners, agyhwere faced with the
challenge of having to discriminate very subtlendes in accentedness
within and across learners. For listeners, the t#skating non-native
speech for degree of accentedness would probal#asier with a pool of
learners showing a wider range of proficiency lsyelorm low to
advance. This is usually the case in the FA litega{see review in section
1.2.2.4), where differences in FA scores arise essalt of considerable
inter-subject variation in terms of L2 proficiencypormally due to
differences in AOL, as well as in other variablastsas L2 exposure, L2
and L1 use, etc. (Flege, 1988; Derwing & Munro, 20Piske et a.,
2001.).

Nonetheless, despite the difficulty involved in ithask, it should be
emphasised that the same response pattern waneaibtiiom the two
listener groups who rated the speech samples flegardf the differences
in their L1 profile (L1 English versus L1 Spanisht&lan). TheNLs and
the NNLs were equally successful at distinguishihg English native
speakers from the L2 learners, and they both se¢mpeérceive the same
slight decrease in accentedness in the learnensiplea after SA.
Moreover, the FA ratings provided by the two ligegroups presented a
highly significant and strong correlation. This icates a high degree of
parallelism in the two listener groups’ responselfte speech samples,

suggesting a stronger influence of SP, or speealacteristics, over LF,
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or differences across listeners. Both inter-ratedt mtra-rater reliability

were also remarkably high for the two groups.

These findings support the claim that the phenomesfdforeign accent
can be accurately and reliably scaled (Hgjen, 2008ke et al., 2001;
Southwood & Flege, 1999), and that these ratingstaan be performed
not only by native listeners, but also by non-ratiigteners with a high
degree of L2 proficiencyas suggested by previous research (Flege, 1988;
Derwing & Munro, 2013). In fact, Flege (1988) painbut that with
increased L2 experience listeners may develop ‘etioncategory
prototypes’ which they would use to assess the igessl of the phones
they hear in terms of their degree of deviatiomfrthose prototypes.

Despite the clear parallelism between the foreigoeat judgements
provided by both the native and non-native listegreups, the NLs were
found to accord significantly better FA ratings rihidae NNLs. In other
words, the NNLs turned out to be more severe judigas the NLs. This
is in line with findings in other studies addregsimative and non-native
assessment of L2 speech, for example, for flueB®rwing & Munro,
2013; Rossiter, 2009; Valls-Ferrer, 2011).

Valls-Ferrer (2011) found that her non-native lises presented a general
tendency to assign worse fluency judgements thamétive listeners. In
Derwing and Munro (2013), a group of native listsnand a group of
non-native listeners perceived fluency gains inreug of L2 English
learners, but whereas the improvement was signifieacording to the
native listeners’ ratings, it did not reach sigrafnce according to the non-
native listeners’ ratings. Similarly, Rossiter (2)@ound that a group of
novice native listeners (university students withepecific linguistic
training) accorded better fluency ratings than augrof proficient L2

native listeners (English majors), although ratifrgen a group of expert
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native listeners (teachers of English trained inmaogy and phonetics)
were not significantly different from the ratingscarded by the other two
groups. Rossiter connected these differences betwa&ve and non-
native listeners’ ratings with similar differencesthe assessment of L2
grammatical errors, for which native listeners sedso to provide more
lenient judgements than non-native listeners (DegwiRossiter, &

Ehrensberger-Dow, 2002, cited in Rossiter, 2009).

Since the NNLs in the current study shared the dargaistic profile of
the L2 learners, and were besides trained en HEngitsonetics and
phonology, they might have been more familiar witie type of
mispronunciations produced by the L2 learners theye assessing,
which they could recognise in their own speechyel as more sensitive
to the deviations from the TL norms they had beemft. All this could
have enhanced their language awareness when parfptine rating task,

resulting in the more severe ratings obtained fiilslistener group.

To sum up, the analysis of the FA ratings seemeddate a positive
trend of development towards a decrease in acaeedsdalthough it was
not significant. The response pattern obtained ftben NNLs mirrored

that obtained from the NLs, as the ratings from tie listener groups
were highly correlated, pointing towards a greatdluence of speech
characteristics over differences between listeimetise FA ratings elicited
from the two groups. The lack of significant impeovent in perceived
degree of foreign accent parallels the similar lagk significant

improvement observed in the analyses of the aamustiasures (section
4.1.1), although it seems to contrast with the ifigant decrease in
mispronunciations reported for the error rate ssofsection 4.1.2).
Previous research has also found that changes dnifispaspects of
pronunciation are not always reflected in a strfgtvard manner by FA

ratings. For example, in Riney and Flege (1998)gai global FA ratings

157



Chapter 4

did not coincide with improvement in segmental pattbn regarding
liquid identifiability and accuracy. The authorsted that it “appears not
to be the case that improvement in global acceo¢ssarily proceeds in
parallel with improvement in any particular smalleomponents of
pronunciation” (p. 237). Taking this into accouthie following section is
intended to shed some light into the relationshepmeen the acoustic-

phonetic measures and the listeners’ perceivedafiAgs.

4.3. Relationship between acoustic-phonetic and FA
measures

This section addresses RQ3re acoustic-phonetic measures related to
perceived FA ratings and to what extent are thepdgpredictors of

variance in FA ratings?

4.3.1. Results

In order to answer this research question, thectibage acoustic-phonetic
measures (acoustic values for VOT and vowel qualitgt duration, and
PrEr scores) and the subjective FA ratings obtafrad the two listener
groups (NLs and NNLs) were submitted to a seriesasfelational and
multiple regression analyses. To perform theseyamal an additional
new acoustic composite measure was created witlaitheof having a
tentative measure that could serve as an acousk&xi(Alndex) gauging
the learners’ overall phonological competence i@ pinoduction of the
acoustic features of VOT and vowel quality. Thisnposite acoustic
index was thus created from the measures of VOT fd&Di:-1/ and ED

for /aea/. The measures of DD were not included in the @Vecoustic

index, since duration is a secondary feature inpttoeluction of English
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contrasts such as fi;- the main distinctive feature being vowel quality

(see section 3.4.1.1 above).

The measures of VOT and ED were first normalisdibiong Mora &
Valls-Ferrer (2012). By means of this procedure MWSs’ scores were
converted so that the mean for each of the thremsumes equalled 1.0
(NSs’ M=1.0). The NNSs’ scores for each measure were gubsdy
recalculated based on the NSs’ new mean scoreDgNbrmalisedScore

= Score(*1)/NSs’MeanScoyein such a way that all the new mean scores
ranged between 0 and 1, 1 indicating native perdoicea and O indicating
performance which is far from native. Then, theueal of the three
standardised measures were averaged for eachipanti@t both testing
times [AIndex= (normvVOT+normEDri:-/+normED/ae/)/3].

RatNL PreT  RatNL PosT  RatNNL PreT RatNNL_PosT

PrEr_PreT .799** .814*
VOT_PreT -.566** -.599**
ED /i:-1/ PreT - 712* -.635*
ED /aeal PreT -.234 -.250
DD /i:-1/ PreT -.137 -.018
OAlIndex PreT -.665** -.644**
PrEr_PosT .7139* .730**
VOT_PosT -.622** -.533**
ED /i:-1/ PosT -.816** - 759*
ED /aeal/ PosT -.218 -.220
DD /i:-1/ PosT -.199 -.216
Alndex PosT -.780** - 718**

Table 5. Correlation coefficients between acougtionetic measures (acoustic
values and PrEr scores) and FA ratings providethéWLs and NNLs. Shaded
boxes indicate significant correlations<(001).

As shown in Table 5, strongearson-rcorrelations were found between

the objective measures of PrEr, VOT, ED fori//iand Alndex and the
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subjective FA ratings assigned by the two groupdisiéners. These
correlations were all highly significanp £.001), and arose both for the

measures obtained before and after SA.

The correlation coefficients between PrEr scorab A ratings were all
positive, which shows that the production of feyweonunciation errors
resulted in the perception by the listeners of aelo degree of
accentedness, whereas the larger the number ofifeiation errors, the
higher the degree of accentedness perceived. limasbnthe correlations
between the acoustic values VOT, ED fon/fiand the composite Alndex
with the FA ratings were all negative, indicatimt increased values in
the production of VOT and vowel quality distinct®nvere associated

with a decrease in the perception of accentednebsth listener groups.

These correlational analyses thus allowed us tatifgefour variables out
of the five acoustic-phonetic measures that werpaagmtly strongly
related to the perception of accentedness in thecipants’ speech as
evaluated through the FA ratings provided by ouo tgtener groups.
These measures were PrEr scores (number of pratiomcierrors in
terms of production of phonological insertions, efiens and
substitutions, as well as errors in lexical str&3T (an acoustic measure
of participants’ production of VOT duration), EDrfé:-1/ (an acoustic
measure of participants’ production of vowel qualtistinctions), and
Alndex (a composite acoustic measure comprisingsorea for VOT and

vowel quality distinctions).

Next, a series of simple multiple regression aredysere conducted with
the aim of assessing the specific contributionh&f tbjective acoustic-
phonetic measures to the prediction of variandéénsubjective measures
of perceived accentedness. The FA ratings provitlethe two listener

groups at both testing times were entered as tteome variables. Two
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out of the four previously identified measures wadded to the models as
predictors: PrEr and Alndex. PrEr is a phonetic snea of pronunciation
accuracy which was found to present the strongestlation with the FA
ratings and was likely, therefore, to predict theeagest amount of
variance in the outcome FA scores. Alndex, as aposite acoustic
measure averaged across both VOT and ED valuesdes®med as an
appropriate overall measure of participants’ préidacof VOT and vowel
quality distinctions. Table 6 summarises the outedor the regression
analyses, which yielded the same pattern of resoitsll the generated

models.

As observed in this table, both PrEr and Alndexticbuated significantly
to the regression models, accounting for signifiGanounts of variance
in the listeners’ FA ratings. Of the two predictoP¥Er was in general
terms the one which explained the greatest amotiMaoance in the
outcome FA measures, from a minimum of 13% in tHes Rost-test
ratings, and a maximum of 31,5% in the NNLs Preé-tasings. The
additional variance predicted by Alndex, was gelheréoower, but
likewise significant, a minimum of 0.8% in the NPse-test ratings, and a
maximum of 19.4 in the NLs Post-test ratings. Oa thole, all the
models successfully accounted for considerablyelangounts of overall
variance in the FA ratings accorded by the listerffom a minimum of
67.1% in the NNLs ratings to a maximum of 74.1%the NLs, both

corresponding with the Post-test measures).
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RatNL Pre-test B SE B B Part. corr | R square
(Constant) 4,067 ,633 727
PrEr_Pre-test ,343 ,066 ,622%% .533

OAIndex Pre-test -2,470 854 -,345%* .296

RatNL Post-test B SE B B Part. corr | R square
(Constant) 5,183 ,639 741
PrEr_Post-test ,251 ,069 439% .363

Alndex Post-test -3,916 ,888 -,533* -.441

RatNNL Pre-test B SE B B Part. corr | R square
(Constant) 4,231 714 731**
PrEr_Pre-test 412 ,074 ,656%* .562

Alndex Pre-test --2,497 ,963 -,307* -.264
RatNNL_Post-

test B SE B B Part. corr | R square
(Constant) 5,288 ,817 B71**
Prer_Post-test ,310 ,088 JAT8** .395
Alndex Post-test -3,741 1,135 -,449%* 371

Table 6. Summary statistics of regression analf@ethe FA ratings provided by
the NLs (two upper tables), and by the NNLs (twwdotables). Note:
B=unstandardized bet&8E B-standard error of betArstandardized beta.

** n<.001.

These results indicate that two acoustic-phonetiasures such as Alndex
scores, as operationalized in this study in ordemdsess participants’
production of very specific, fine-grained acoudgatures, and especially
PrEr scores, which was operationalized to assesticipants’
pronunciation accuracy by targeting a wider rangesegmental and
stress-related phenomena, were good predictoristehérs’ FA ratings,
and they resulted in similar patterns signallirgngicant contributions to

the regression models regardless of the listehdréhguistic profiles.
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4.3.2. Discussion

Taken together, these results show a clear rekdtiprbetween listeners’
FA ratings and stimulus properties, as measureahdésns of an error rate
score (PrEr) computing different segmental mispnmnations and lexical
stress errors in the speech samples rated forgfor@icent. Results also
pointed towards a relationship between listenerd fatings and a
measure of participants’ overall phonological cotepee (Alndex) in the
production of VOT and vowel quality distinctionshi$ finding seems alll
the more robust as the same pattern of resultolasned across testing
time and for the two listeners groups, regardigssheir different L1
background (L1 English and L1 Spanish/Catalan).

Correlational analyses revealed significantly sgromand positive
correlations between FA ratings and PrEr scoredicating that the
production of more mispronunciations was associatgith a higher
degree of foreign accent, and the production of feispronunciations
was in turn associated with a lower degree of fpra@iccent. Although the
significant improvement observed in PrEr scoregrested with the lack
of similar significant gains in FA ratings, thessults suggest that the FA
ratings did reflect to some extent the gains innpriation accuracy
captured by the PrEr scores, as it seems that thetmative and non-
native listeners were able to ‘correctly’ rate #meech samples on the
basis of their degree of deviation from native mten norms. These
results are in line with previous research whick hikewise found an
effect of pronunciation error@ccurring in learners’ L2 speech on
listeners’ judgements of foreign accent (BrennanB&ennan, 1981;
Cunningham-Anderson & Engstrand, 1989; Magen, 1988xddition to
the high correlations found between PrEr scores BAdratings, a

regression analysis further revealed that the nmeasfuPrEr scores was a
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good predictor of degree of FA, accounting for o8& of the variance
in the FA ratings for all the generated models ¢gmally between 13%
and 31.5%).

These results are consistent with the view, poiotgdin section 1.2.2.4,
that stimulus properties play an important roldéisteners’ perception and
rating of L2-accented speech. Although some vamatan always be
attributable to listener factors, it should be rewbered that the PrEr
scores used in the present study were mainly auredsr segmental
errors, as well as errors in lexical stress. Theeefpart of the variation in
FA ratings not explained by the models is verylyike have been caused
by other stimulus properties at the prosodic lef@ich as rhythm,
intonation, etc.), since prosodic aspects of speeelalso known to have
an effect on listeners’ assessment of foreign @dd@anro, 1995; Munro
& Derwing, 1999).

Correlational analyses yielded likewise signifitargtrong but negative
correlation coefficients between FA ratings and der scores. Alndex
was calculated as a tentative measure of overaligibgical competence
in the production of English VOT and vowel qualdigtinctions between
the contrasts /itf and /aes/ as measured through ED values. High Alndex
scores thus indicated longer VOT duration and higle values showing
more robust distinctions in vowel quality, and sithed therefore more
native-like production. Low Alndex scores indicatesthorter VOT
duration and lower ED values which signalled lesdsust vowel quality
distinctions, pointing to more L1-like productiomterns. Accordingly,
these strong negative correlations between FAgatamd Alndex indicate
that less native production in terms of VOT and gbguality distinctions
was associated with an increased degree of foagant, whereas more
target-like VOT duration and vowel quality pattekmsre associated with

less perceived foreign accent. A regression arsbisowed that Alndex
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scores accounted also for an additional amountaofance in the FA
ratings for all the generated models (from 0.8%%04%), which was
smaller than the amount of variance predicted @y FInEr scores, but

significant as well.

On the whole, these results suggest that theretrhiglalso a relationship
between participants’ overall phonological compeéein the production
of VOT and vowel quality distinctions and listeriggerception of foreign

accent. The difference between the larger amounvaofance in FA

predicted by the PrEr scores and the generallylemaiount of variance
predicted by the Alndex scores would be a natwasequence of the fact
that the Alndex is an overall measure of phonolalgicompetence
addressing only VOT and vowel quality productiomeneas the score of
PrEr measured a wide range of phonological phenanpeesent in the
very speech samples which were rated by the listengll things

considered, it is worth pointing out the great @éegof parallelism of the
different models across time and listener groupicivitan be argued to
render considerable robustness to the differentsurea utilised in the

study.
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5. Summary and conclusions

The aim of the present study has been to sheddigkite actual impact of
an SA learning context on L2 phonological changespeech production,
an area of research within the SA field which haseived limited
attention to date. In order to do so, different sugas were used targeting
different aspects of speech production: acoustiasmements for VOT
and vowel quality and duration, error rate scorfeghmnemic and lexical
stress mispronunciations, and listeners’ assessrmoénFA. To our
knowledge, this is the first study within the S&Ifl which has adopted
this multiple-measures design, involving the useacbustic measures,
phonetic analyses of learners’ mispronunciationd BA ratings, and it
constitutes therefore an important contributionthe SA literature as it
provides a better and more global picture of thpetgf changes that SA

may foster within the domain of pronunciation.

Regarding acoustic measures, no evidence was fouiheé present study
of significant improvement in the production of V@hd vowel quality
and duration. Measures of VOT reflected compronaadaes between L1
and L2 patterns, suggesting the existence of mecgéegories (Flege,
1995). Learners were found to produce significamtation differences
between /i:# (although not within native patterns), but thegduced the
two contrasting vowels /i-and /aes/ very close within the vowel space,
suggesting an inability to produce them as distvmwels in terms of
quality. This could be attributable to a case of3@ assimilation (Best &
Tyler, 2007). These findings confirm those in Hg{2003), who reported
similar lack of gains in segmental vowel productafter an SA period.
These results indicate that improvement in the yectdn of very fine-

grained phonetic features which are particularlynstiained by L1
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influence, such as VOT and vowel quality distinaiaf the type between
/i:-1/ and /eex/, might be difficult to accrue in a meaning-orieshtcontext
such as SA, especially if those features are uglikebe enhanced during
communication. When facing the socio-pragmatic anltine processing
demands of SA, learners may be unable to overhidd 1 filter or sieve
So as to attend to those subtle L2 features, usigssific pronunciation

instruction should explicitly direct their attenti¢o them.

However, there was a positive impact of SA on prnmmtion accuracy in
terms of a significant decrease in pronunciatiororer as measured
through an error rate score which targeted a widege of phonological
features (phonemic insertions, deletions, substiitat and lexical stress
misplacement). This error rate score was thus tegteas a more apt
measure to capture gains in pronunciation as dtreéfs8A. The reason is
likely to be that the phonological features tardeteere more salient
auditorily than the fine-grained features of VOTdawowel quality.

Alternatively, they could have been somehow enhd&nairing

conversational interaction in the SA context andulght to the learners’
attention, particularly in cases of communicatioredikdowns and
misunderstandings, as these situations may hindarndrs’ main
objective in an SA context of achieving fluent coumitation. Indeed,
results in SA research consistently indicate thanhes of the greatest
benefits that accrue as a result of SA can be fdaonthose measures
related to fluency (Freed, 1995b; Trenchs-Paref)92 Valls-Ferrer,

2011).

It was likewise found that improvement in pronuticia accuracy was the
result of the gains experienced by the learnersh witwer onset
pronunciation accuracy level, whereas no change atagrved for the
higher onset level learners. This contributes tevimus findings on

threshold level effects for development in diffdriemguage skills, which
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is one major issue in SA research. We have provahepirical evidence
that even within an already upper-intermediate eaofgproficiency level,
learners with lower onset level benefit more fro tBan higher level
learners in the domain of pronunciation accuraaypatcome which is in
accordance with general findings regarding onsetl leffects. DeKeyser
(forthcoming) accounts for this general trend afdfngs in the SA
literature within the skill acquisition framewor&nd notes that progress
continues at a rather slow rate once a considetaply level of practice
has been reached. Learners with higher proficiéenms! would thus need

longer SA periods in order for noticeable improvetrte accrue.

Regarding listeners’ assessment of FA, findingddg@ no significant
effect of SA on FA ratings, although a positiventteof improvement
towards less accented speech was observed intihgsrarovided by two
different groups of listeners. The same patternesponse was obtained
from the two groups, which would indicate that & ratings reflected
the properties of the speech stimuli, rather théferdnces between
listener groups. The FA ratings from the two groapksteners were also
found to highly correlate with the acoustic measurand with
pronunciation errors, and to predict more than 58%the variance in
error rate scores. This suggests that the significaprovement observed
in pronunciation errors was eventually reflectedha listeners’ ratings,

and further signals the robustness and relialulitthe error rate scores.

In sum, the main findings and contributions of firesent study to the

body of SA research can be summarised as follows:

= We have assessed phonological development in sgedaction by
means of a multiple-measures design which includeustic

measures, phonetic analyses of error rate scokkd$-Amratings, and
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which, to our knowledge, has not been previouslisat in the study

of SA effects on pronunciation.

= Findings did not yield significant changes in ad¢musieasures nor in
FA ratings, suggesting that three months may notebeugh for
changes to take place that can be captured by thuesssures.
However, significant improvement was observed nmorerate scores,
indicating that this measure may be better to cepthe type of
changes that might accrue as a result of a shorp&iod of three

months.

= Our findings confirm the existence of a thresholevel for
pronunciation, in the sense that learners with foweonunciation
accuracy level were the ones who obtained sigmifigains. Higher-
level learners, in turn, might need a longer LoSbtain observable

gains.

= The FA ratings obtained from two groups of listeneith different L1
backgrounds were found to follow exactly the samsponse pattern.
They indicated a tendency towards less accentesbbpater SA, and
presented strong correlations with the acousticsomes and especially
so with the error rate scores, pointing towards rftaustness of the

different measures utilised.

Further research

We would like to point out some issues which wodeserve to be
addressed in further research, taking into accoletfindings in the
present study, and some limitations and methodcdbgssues derived

from it.

First, the lack of significant gains regarding V@md vowel production

and listeners’ FA ratings could have been relateddsS issues, as a 3-
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Summary and conclusions

month SA programme may not be long enough for smitis
improvement to accrue in those aspects of prontioniaHgjen (2003)
found improvement in FA ratings for those learneith longer LoS (up
to 11 months), but no gains for learners with s#olioS (3-4 months).
However, he reported no significant improvemenvomwel production as
a function of LoS. Avello and Lara (forthcoming)iléal to find a
significant effect of LoS on L2 VOT and vowel pradion when
comparing two SA programmes of three and six moniiese results
should, nonetheless, be taken with caution dukdsinall sample size of
the 6-month group. In this sense, more studiesaeeled assessing LoS
effects on SA outcomes, particularly taking intccamt that general
findings of research on L2 speech production indi¢hat most progress
in pronunciation seems to take place throughoufitbeyear of exposure
within an L2 immersion setting, and that the sc&@#eresearch analysing
LoS effects on other linguistic skills has gengrétlund that ‘the longer

the better’ for L2 improvement.

Secondly, whereas most SLA studies collect onlyata from the learner
population analysed, in the case of the analysaifproduction it would
be particularly useful, when feasible, to colled data from the same
learner group as well in order to assess the naifirthe interaction

between the L1 and L2 systems as it is hypothesisad, within the

framework of models such as Flege’'s SLM. The usbath L1 and L2

data would be necessary to confirm the existencmarged categories,
and the extent to which they reflect the propertiEshe assimilated L1
and L2 sounds, as these merged categories are exsstimequally

underlie both L1 and L2 production. Data collectiand analysis of
learners’ L1 oral production have been likewiseoremended for the
assessment of other dimensions of L2 speech, swchfluency

(Segalowitz, 2010).
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Finally, since findings in the present study failexd yield significant
effects of the SA context on VOT and vowel produetiit would also be
interesting to assess the effects of SA as compatrtdthose of the FI
period which preceded it in order to explore whethe FI context had a
more positive effect on the learners’ L2 phonolayicompetence, and
whether different patterns of development aris@sgthe two learning
contexts. Results from such analyses on speeclugiod could thus be
related to results from analyses on perceptual datdressing the
perception of the same English vowel contrasts whie available from a
similar pool of participants, and which have reeéalsignificant
improvement in the perception of these vowels assalt of FI, but no
effect of SA (Mora, forthcoming). A parallel imprement during FI in
vowel production data would be in line with prevgoresults which have
likewise failed to found a superiority of SA ovel, [e.g., for grammar
(Collentine, 2004; DeKeyser, 1991), pointing togibke limitations of SA
for the development of discreet units of languagewhich acquisition

might be more successfully fostered by Fl.
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Appendices

Appendix 1. SALA reading aloud task

SALA /COL /ATT / SU code: Date:

SURNAMES and name:

T1

READING ALOUD TASK- 2’

You will be asked a question about the followinggte

Read the text twice. First, silently on your owngdhen aloud for
the examiner to record.

Then, answer the question the examiner will askasquickly as
possible.

The North Wind and the Sun were disputing whickheim
was stronger, when a traveller came along wrappedwyarm
cloak. They agreed that the one who first succeedathking
the traveller take his cloak off should be consdestronger
than the other.

Then the North Wind blew as hard as he could, teitore
he blew, the more closely did the traveller fold tlioak
around him; and at last the North Wind gave upetitempt.
Then the Sun shone out warmly, and immediatelyréhesller
took off his cloak. And so the North Wind was obliljto
confess that the Sun was the stronger of the two.
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Appendix 2. Sentence for FA ratings and phonetic

analyses

Sentence used to create the stimuli for the lintprixperiments together

with the corresponding phonetic transcription (dead British English):

Then the sun shoneout warmly and immediatelythe traveller took off his cloak
'0en 8o 'san 'fon awt 'womli an(d) r'mi:djstli 8o 'tizev(e)le tuk 'of (h)iz klouk
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