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“Long is the way
And hard, that out of Hell leads up to Light”

(Paradise LostJohn Milton)



Abstract

Second language (L2) speech perception dependsiamber of factors related to the
characteristics of the listener and to the charaties of the stimuli employed in the
experimental task. This doctoral dissertation esgdahe role that the dialect of the
listeners (African American English and General Aicen English) plays in the
perception of two dialect variants of the same WW&¢tern Andalusian Spanish and
Castilian Spanish) in the morphological marker Both General American English
and Castilian Spanish ussto mark the plurality of nouns and the person erfog.
African American English makes other uses of thiarkar, whereas Western
Andalusian Spanish aspirates it. Our initial hyesik proposes that the Castilian
variant will be better identified than the Andalusivariant in general, although to a
greater extent by General American English listendfor this purpose, an
identification task was designed with random ser#enn which second-person and
third-person verbs, as well as plural and singmauns were embedded. Results
corroborate our hypothesis and indicate that i)p@ficiency level influences the
perception of Andalusian aspiration; ii) the list€n dialect influences the perception
of Castilian sibilants, iii) the perception of botariants depends on the phonetic
context of the stimuli. A subsequent acoustic asialgf the stimuli reveals that there
are intrinsic characteristics in both L2 dialectsatt can explain these results,
especially as far as fricatives and stops are caoede As future investigation,

attention to (inter)dental contexts is suggestedhay present the most acute results.



Resumen

La percepcion del habla de una segunda lengua depende de un numero de
factores relacionados con las caracteristicasyd®ite y con las caracteristicas de los
estimulos empleados en la prueba experimental. tEsis doctoral explora el papel
gue juega el dialecto de los oyentes (inglés afeveano e inglés americano general)
en la percepcion de dos variedades dialectalesndemisma L2 (espafiol andaluz
occidental y espafiol castellano) en el marcadorfaldgico —s Tanto el inglés
americano general como el espafiol castellanoartitz para marcar la pluralidad en
los sustantivos y la persona de los verbos. EEsgfroamericano hace otros usos de
este marcador, mientras que el espafol andaludestei lo aspira. Nuestra hipotesis
de partida propone que la variante castellanamefar identificada que la andaluza
en general, aunque en mayor medida por parte deylmstes de inglés americano
general. Para ello se disefié una prueba de fidacton con frases aleatorias en la
gue se encontraban verbos de segunda y terceanpeasi como nombres en plural y
singular. Los resultados corroboran nuestra hipdtesindican que i) el nivel de
competencia en L2 influye la percepcion de la aspin andaluza, ii) el dialecto del
oyente influye en la percepcién de los sibilantastallanos, iii) la percepcion de
ambas variantes depende del contexto fonéticosdledttmulos. Un posterior analisis
acustico de los estimulos revela que existen @aiatitas intrinsecas en los dos
dialectos de L2 que pueden explicar estos resudtadspecialmente en cuanto a
fricativas y oclusivas se refiere. Como investigacifutura, se sugiere prestar

atencion a los contextos (inter)dentales, ya gaegmtan los resultados mas acusados.
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INTRODUCTION

When second-language (L2) learners encounter thiedsoof the L2 in their
initial stages of learning, they tend to perceilvese sounds in terms of the specific
characteristics of their first language (L1). Fexample, L1 Spanish listeners
interpret L2 English vowels in terms of their liet five-vowel repertoire (Fox,
Flege, & Munro, 1994), which means that Englishdaes/ tend to be identified and
produced as Spanish /a/. Nevertheless, as listgya@msexperience with the L2 and
become more proficient in the language, they stistriminating L2 phonetic
categories that are not contrastive or presertaim t.1.

An additional factor to take into account in L2 sple perception is related to
dialectal or sociophonetic variation in the L2. A@ phonetic category that has
different phonetic realizations dependent on L2edtaposes an additional difficulty
for L2 learners. For instance, such is the caseBuiish English intrusive o
(Tuinman, Mitterer, & Cutler, 2007) or the aspiceatiof syllable- and word-final /s/ in
several Spanish dialects (Schmidt, 2011). Whenudtiare embedded in sentences
and these variations are the result of connectedckpprocesses, we can expect that
“connected speech processes pose similar probledesiining a second language as
new phonemes do. Processes that are unique to2the lead to major perceptual
problems” (Mitterer & Tuinman, 2012, p. 12).

Nevertheless, L2 speech perception is not only m#ps® on the
characteristics of the L2 dialect in question, &#lsb on the L1 dialect of the listeners

involved (Best & Tyler, 2007). Any variation in thisteners’ L1 dialects may render



different perceptual patterns (Celata, 2007; Chdadk& Escudero, 2012; Escudero &
Williams, 2012).

Along these lines, this dissertation investigates ¢ross-dialectal perception
of two L2 dialect variants of the same morpholobicarker by listeners of two L1
dialects. Specifically, it explores how African Antan English (AAE) and General
American English (GAE) listeners, L2 learners ofBigh, perceive [h] as a dialectal
variation of the morphological marker /s/, to whitiey have not been exposed and
which is not a possible realization of implosive in their L1 dialect.

Aspiration of implosive /s/ is found in southerna8p the Canary Islands, the
Caribbean and Pacific countries, but not in Cemtrakrica or in central and northern
areas of Spain, which generally retain sibilancee the characteristics of the two
L1 dialects included in this study and, as no o#tedy explored the perception of an
L2 by AAE listeners before, this dissertation atgsms to explore their perception of
the mainstream Spanish variant [s] for comparigdnch also functions as a plurality
and agreement marker in GAE but may not functiosua$ in AAE.

For this purpose, we devised an experiment in wipeahticipants were
presented with randomized sentences that contamegllar nouns, plural nouns,
second-person verbs and third-person verbs fromtéffesAndalusian Spanish
(WAS), which uses aspiration, and Castilian Span(§l8), which retains sibilance.
In Spanish, both plural nouns and second-persobsvearry word-final /s/, while
singular nouns and third-person verbs end in a Vsaend [V]. Two forced-choice
written options were given per sentence: the addaatence spoken and the version

with or without the final-sin the target word.

! Syllable-final or word-final position.
2 The term Castilian Spanish is employed here telldfe mainstream dialect in Spain.
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We chose this type of task because it resembles nditeve speakers of a
language do when decoding the acoustic signal teegive from continuous L1
speech, requiring the identification and categoionaof phonetic segments according
to their internalized language-specific categot@access meaning (Hawkins, 2011;
Strange & Shafer, 2008). Studies have shown thperaxents that address basic
auditory capabilities and trigger language-genpadierns of perception yield similar
results for native, naive, and experienced L2 diste. As the cognitive demands of
the task and the stimuli increase, language-spepditerns of perception are more
likely to be reflected. We believe this may be esgly relevant for elementary
students, which have a more limited experience WthL2; thus, we also explored
the proficiency level of the listeners when intetprg the results of the tests.

The organization of the rest of this dissertatisnas follows: Chapter 1
provides a detailed description of the phonologyA&E and WAS, and a specific
description of [h] and [s] in Spanish and Engli€thapter 2 is devoted to acoustic
phonetics and, in particular, to the descriptiofenglish and Spanish sounds in terms
of their acoustic properties. Chapter 3 reviewshkaekground literature pertinent to
this study and poses predictions for the two graafdsteners as well as our research
guestions. Chapter 4 provides an account of theheodst employed in the
experiments, a description of the stimuli used, aneport of the participants who
took part in this study. Furthermore, descriptiofshe experimental task as well as
the statistical and acoustic analyses carried mutabso provided. In Chapter 5, we
report the main findings obtained from the expentagfirst, the results of the pilot
test and, second, the results of the current exyet in terms of overall performance,
identification patterns by individual group, ancemdification patterns across groups

of listeners. Additionally, we analyze the resudtording to the syntactic and the



phonetic contexts in which stimuli are found, arelalso provide an acoustic analysis
of key stimuli to incorporate these findings to aliscussion section. Finally, in
Chapter 6, we discuss these findings, the impbaatiof the results for L2 speech
perception theory, and the limitations of this studith suggestions for future

research.



CHAPTER 1

DESCRIPTION OF L1 AND L2 DIALECTS

In order to understand how AAE and WAS differ fromainstream GAE and
CS, respectively, this chapter provides a detalkstription of the phonological
systems of both dialects. Additionally, complemepntaformation concerning

grammar use can be found in Appendices A and B.

1.1 L1 Dialect: African American English

The term AAE is generally employed to refer to theguage varieties that
African American people speak in the United Statéswever, as Baugh (2004b)
points out, African Americans can fall into anytbese three categories: a) GAE is
their native language, b) GAE is not their natiaeduage, c) their native language is
different than English. Most speakers of AAE beldaghe second category, with the
ability to switch from GAE to nonstandard EnglishAAE depending on the context
and their interlocutors. We should also take intwoant that not all African
Americans generally speak AAE nor are all speaké®&SAE African Americans. As
Green (2004a) describes it:

African American English refers to a linguistic ®® of communication

governed by well defined rules and used by some&irAmericans (though

not all) across different geographical regions leg tJSA and across a full
range of age groups. While AAE shares many featuv#ls mainstream

varieties and other varieties of English, it al#ifeds from them in systematic
ways. (p. 77)



Ever since the early studies in the 1960s, AAE deen a number of names
applied to it, depending on the term employed tdress African Americans at the
time. “Negro dialect” and “Negro speech” were usiumlthe 1960s, “Black talk”,
“Black dialect”, “Black English” and “Black Vernatar English” were popular in the
1970s, which then turned into “African American daage” in the mid-1980s.
“African American English® became the preferred term in the 1990s, along with
“African American Vernacular English” to design thenstandard form of AAE. The
term “Ebonics” (a blend oébonyandphonicg was initially employed to refer to the
speech of those African Americans of West Africaisaknt but subsequently used as
equivalent to those terms above, especially AAEann case, “the reality, however, is
that most speakers of what is identified here a£Ad not have a name for their
vernacular. Generally they say they speak Englishifwene, 2001, p.293).

AAE has been the subject of much controversy, eslem education, since
the Oakland School Board resolution in 1996 andsegbent resolution by the
Linguistic Society of America in 1997, which recazgd Ebonics as a systematic and
rule-governed linguistic system, not related to lishg and the primary language of
African Americans. This resolution aimed at impraytheir proficiency in GAE and
thus broadening their academic and professionatdut

However, there is still no full agreement as to thikeit is considered a dialect
of English or a separate language. On the one hapakt from having its own
distinctive characteristics, AAE shares the vasjonity of its features and patterns
with GAE, which would support the first positionn®of the authors who support the
term dialect is Dillard (1993), stating that it is “the firstearly discernible and

reportable dialect of American English” (p. 60). @ other hand, AAE involves

* There is still a difference of opinions among AAteakers. Some prefer the term Black, “we have
been here too long [...] By now we have no Africaui@i. Others prefer to use African American to
highlight “our origin and cultural identity.” (Snfierman, 1998, pp. 206-7)

6



sociological and ethnic connotations, as well asuraque background and
development, which would account for the secondtipos This view is shared by
authors such as Smitherman (1999), who states'ithisgt a language forged in the
crucible of enslavement, US-style apartheid, amdstinuggle to survive and thrive in
the face of domination” (p. 19). A third positiomvalidated by linguists and experts
but still present in society, even among its oweasers, is that AAE is simply “bad
English”.

The origin of AAE is also a controversial issuevigg rise to three main
views. The Anglicist hypothesis emerged in the 20l-century and defends that
AAE originated from the various dialects of Englitat white immigrants from the
British Isles spoke at the time. Later, towards@9he Creolist hypothesis appeared
in defense of the view that AAE may have started aseole language such as Gullah
or Jamaican Creole, with which it shares featurdkjenced by the languages of the
slaves brought from other colonies. Therefore, acnwith other dialects in the USA
would have originated a slow process of decreabmaby which AAE is converging
with other varieties of English. Finally, the Afaicist hypothesis defends that AAE is
similar to West African languages in structure agghrds any similarity to English as
only superficial. Even when it may have incorpodaknglish features, the substrate
influence of West African languages is still presel. Other than these major views,
there is a new one named Neo-Anglicist hypothesa&t also believes that AAE
originated from British dialects but has underganeique evolution that has made it
diverge from GAE. We may never know how AAE exaadbigginated, given the

scarce recordings and data of which linguists dispds Wolfram (2006) states:



Current evidence suggests more regional influeraoe £nglish speakers than

assumed under the Creolist Hypothesis and moreblduedfects from early

language contact situations than assumed undériplecist positions, but the
issue of regional accommodation and substrate anfla continues to be

debated. (p. 335)

The term African American Vernacular English (AAVEust be
distinguished as the vernacular or nonstandard fofMMAE which carries more
stigmatized aspects, used mainly for everyday conication among its speakers. It
is generally attributed to the working class, althio the middle class can also use it
depending on the context, e.g., informal situatioadding emphasis, expressing
ethnic solidarity, etc. While it is true that itasles features with creole languages and
Southern White Vernacular English (SWVE), AAVE idlsa systematic and rule-
governed linguistic system with defined aspectualrgnar, vocabulary of its own,
distinctive phonology, and unique intonation whidivert from GAE. At the same
time, AAVE should not be regarded as mere slangslasg refers to temporary
vocabulary and expressions which grow out of fashaod are replaced by others
with time. AAVE features are long-established anthmon throughout the country.

Nowadays, research shows a tendency for differeajedtories in the
development of AAVE according to geographical arilepo sociological factors.
There are instances of assimilation of the regioaakty of English and reduction of
AAVE characteristics, as well as instances in whi8AVE characteristics are
reinforced and resistance to the regional varidtynglish takes place. “Original
settlement history, community size, local and ekdcal social networks, and racial

ideologies in American society must all be consdein understanding the course of

change in African American speech” (Wolfram, 2006340).



1.1.1 The Phonology of African American English

At first glance, the most distinctive features oAR seem to lie in its
morphology and synt&xThis has led to a great amount of research @idetiwards
the origins of this variety and its implicationsr f@education. “In many ways
phonology is the neglected stepchild of researchAAiE. Even the most cursory
review of the literature will show that morpholognd syntax have long been the
primary focus of work on AAE” (Bailey & Thomas, 189. 85).

The phonology of AAE presents different types ofialsles, the majority of
which are systematic and context-dependent. Thes dwt imply that all African
Americans always use all of them; there is varraimong these variables that are the

most salient patterns in AAE.

1.1.1.1 Consonant clusters

Consonant cluster reduction, especially when tiersgconsonant is a stop, is
well-known among AAE speakers. Even when this f@atis common to other
varieties of English, certain constraints in whithoccurs seem to differ. The
reduction is generally more likely to take placeewthe following word begins with
a consonant soundaét ca) than when it begins with a vowel sourmblfl air) or
when the second consonant in the cluster is a manph such as past tensed
(talked. These phonological and grammatical constrairef@und in all varieties of
English.

What is interesting is that phonological constmiseem to dictate cluster
reduction in GAE, while AAE is more driven towardsspecting grammatical

constraints. In other words, AAE speakers are ligely to simplify the cluster when

* For a description of the most salient grammatieatires, see Appendix A.

9



it represents a morpheme, whether followed by asaoant or a vowel sound.
However, there seems to be an exception to thesandl this is the case of irregular
part tense verbsképd, which are more likely to suffer reduction thagular past
tense verbs, probably because the tense is adallitiomarked by a change in the
vowel sound. Since utterances do not occur in teolabut within a context, it is
possible for speakers to employ cluster reductiopast tense verbs when there are
other clues of time in the sentend&sgterday, she call me three times)

The number one rule for consonant cluster reduasotinat both consonant
sounds must share voicintagt, kind, but in spite of this rule we can also find an
exception, and this is negative auxiliary verbss itommon to heatan't realized as
[ 'kein] anddon’t uttered as'doun].

Wolfram and Thomas (2002, pp. 133-4) enumeratestaoh constraints that
affect the frequency of this type of reduction.sEisimplification is less likely when
both consonants are stoa€) than when the first one is a sibilapté). Second, it
is less likely when the first one is a sibilapa§) than when the first one is /bdld).
Third, it is less likely when the first one is (Bold) than when the first one is nasal
(kind). And fourth, consonant cluster reduction is mmemonly found in unstressed
syllables than in stressed syllables.

There seems to be opposing views about the originsonsonant cluster
reduction. On the one hand, the reduction is betleio be a process that occurs
according to the phonological context in which thester is given, as is the case in
other varieties of English such as nonstandardsBraccents. On the other hand, this
feature is attributed to the influence of West édn languages, which do not allow
final consonant clusters (Green, 2002b). In fdotrd are speakers who actually do

not seem to have a cognitive representation othhster; therefore, it is possible to
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find the plural form of these reduced words asndeed the cluster never existed,
giving way totest > ['tes], the plural form of which would betpsz], as inbuses
(Green, 2002a, 2002b; Mufwene, 2001). Furthermarejore common plural form
would be realized by lengthening the continuanhdssts >['tes:] (Thomas, 2007).
Additional features involving consonant clustere anetathesis and the
backing of /str/ clusters. Metathesis consists of switching the tmwsiof the
consonants in the cluster, whose main represeatakample isask > ['aeks].
Backing of /str/cluster means that the cluster is realized as,[ggpecially before

high front vowels, as istreet >['skri:t].

1.1.1.2 Fricatives

A second feature attributed to AAE that is one tsf most representative
characteristics involves the absence of interdefnizdtives 6/ and /8/, which are
either labialized or stopped. The former phonesnasually replaced by [t] in initial
position ¢hink > ['tigk]) and final position fionth >['mant]) or by [f] in final
position poth > ['bouf]), while the latter phoneme is replaced by [d] imtial
position ¢his > ['dis]) and by [v] in medial positionm{other >["'mavs]) and final
position pathe >['bav]). This feature is also found in other nonstaddaarieties of
English; nevertheless, it is much more commonlyntbun AAE and inversely
correlated with social class and formality of speglstyle.

The constraints on this feature are somewhat unasave can find the word
with uttered in all four different ways:'Wit], ['wid], ['wif], and [wiv], mostly
depending on the voicing of the following soundi{®a& Thomas, 1998). One point
should be made here: AAE speakers know how tozeatiterdental fricatives, as in

thing > ['01g]. The alternative realizations are seen by Afrisenas a West African
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influence, whose languages do not inclutleof /8/; by contrast, Anglicists claim that
nonstandard dialects of British English also ineldidnitial [d] and final [f] for 6/.
Likewise, Creolists state thal//realized as [t] or [d] is also a feature in ceeahd
pidgin languages (Rickford & Rickford, 2000).

Another case of fricative stopping takes place esgfig in medial position
before nasal sounds. In this instance, it is thestsution of [b] for /v/, as irseven >
['sebm], and the substitution of [d] for /s/, as @@ see insn’t > ['idnt] (Rickford,
1999; Rickford & Rickford, 2000; Bailey, 2001). THaest characteristic finds a
similar phenomenon in creole languages, whichzedli/ as a bilabial continuarfi][

(Lerer, 2007).

1.1.1.3 R-lessness and I-lessness

The following features used to be shared by bothEA#nd SWVE at the
beginning of the 20 century; however, it is reversing for the latterile it seems to
persevere with the former. It is the case of wisaknown as ‘r-lessness’ or non-
rhoticity, i.e., the deletion or vocalization ofrsdricted /r/ in any of the following
phonetic environments: (1) postvocalic positidou(), (2) word-medial position
(carry), (3) unstressed syllablenfthe), (4) and stressed syllablergrk) —although
deletion in this last case is mostly restricte®twuthern AAE.

(1) four > ['fou], ['fos], ['fo:]

(2) carry > [ 'keei]

(3) mother >['mavs]

(4) work >['ws:'k], ['ws:rk]

Mufwene (2001) explains the frequency of occurreotcé/ deletion or non-

rhotic /r/ according to its position. The most fuegt cases of deletion take place in
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word final and pre-consonantal positions, next reqéiency we find word final
position followed by vowel sound, and the leastyfrent deletion occurs word-
medially between vowel sounds. In this last cassetibn is prohibited if the
preceding vowel sound belongs to a prefix (Gre@€028).

The absence of linking is also related to this phenomenon, but it is het t
only linking element that can be omitted. Linkinlidgs /j/ and /w/ found in GAE
connected speech do not occur in AAE. This phono&gphenomenon is so
embedded that it transfers to the realization efdbfinite articlehe as [do] before
vowels sounds, rather thafdi]. Also before words starting with a vowel soutite
indefinite articleais often preferred tan (Mufwene, 2001).

Deletion of /r/ also occurs after the voiceles®idéntal fricative 6/, as in
throw, and other consonants in unstressed position, nagprefer Likewise,
vocalization of /r/ can occur in the clust@r//resulting in [w] or even [sw], as we
can see irshrimp >['fwimp] or [ swimp]. In any case, this feature, as many others,
seems to decrease in frequency as formality andldeecel increase (Thomas, 2007).

A similar phenomenon, known as ‘l-lessness’, ineslvthe deletion or
vocalization of /I/ in syllable-final position. Wlei vocalization to 4] is found in both
GAE and AAE, vocalization too] is strongly attributed to the latter, as fieel >
['fi:o]. Deletion of /I/ is much more common in AAE than GAE, and it tends to
occur after rounded vowels; however, in the Sotiths also given before labial
consonantstyvelve >['twev]) or in—selfcompoundsriyself >[ma:'sef]). This rule is
extended beyond word boundaries, an example ofhwtdcthe reduction of the
contracted form oWwill, as inshdo] be here in a minute

While both ‘r-lessness’ and ‘l-lessness’ can ocourseveral varieties of

English, with either vocalization or deletion of &nd /I/, in the case of deletion we
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can find a lengthening of the previous vowel in AAES incold > ['kou:] (Green,

2002b). Notice that, in this case, consonant atusiduction seems to take place first.
Rickford & Rickford (2000) mention that these twbgmomena may come from
African influence, although it is unclear. This tbbe related to the affirmation made
by Dillard (1993) that the syllable structure in $¥éfrican languages tends to be

CVCV.

1.1.1.4 Consonant deletion

Modifications to other consonant sounds tend taup@specially in, but not
limited to, final positions. It is common to deleteconsonant in final position when it
is preceded by a vowel sound and followed by a @oast, as is the case cét >
['kee]. For this reason, if the consonant eliminatedainasal sound, nasality is
transferred to the preceding vowel, as we can seeain >['mad. It is also very
common, and apparently unique to AAE, to devoicalfivoiced stops, as ipig >
['pik], especially before vowels and pauses, and terires glottal stop whether it is
deletion or devoicing that occurs, example of whgdbad >['baft] or ['ba?].

Further consonant modification occurs in the cabewxiliary verbs and
gerunds. AAE speakers usually delete initial /di Agi in auxiliary verbs, giving way
to reduced versions of these, as is the casleaft > ain’t. This characteristic seems
to be unique to AAE and it may indicate an influefiom creole languages (Rickford
& Rickford, 2000). Finaly/ sound in gerunds is commonly develarized to is]in
talking > talkin’, and it also happens in words such sasnethingand nothing
However, other than$am0in] and [na6in], usual realizations of these two words are
['ssmpm] and [na?n]. Green (2002b) points out that develarizatiomeistricted to

words with more than one syllable; therefa®g could not be realized asn. This
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phenomenon is common to other nonstandard varieieEnglish and GAE in

unstressed syllables.

1.1.1.5 Vowels and diphthongs

The AAE vowel system shares the same vowel sousdSAE and other
varieties of English; therefore, at first glancesrth is nothing remarkable in this
regard. The main difference lies in what is knowrttee organization of vowel space.
Bailey & Thomas (1998) explain that there are threajor patterns to which
American dialects adhere: the Northern Cities Cl&daift, the Southern Shift, and the
Low Back Vowel Merger, none of which AAE pertaims t

These two authors describe the development of tA& &owel system in
relation to creole languages and, as it progresseSWVE. While some of the early
features that linked AAE to creole languages haseppbeared, a number of them still
prevail to this day. Additionally, from 1875 to 1®4AAE underwent a series of
innovations, some of which are common to SWVE, &/luthers remain unique for
AAE. Recent innovations that appeared in SWVE, sagkhe Southern Shift, are not
shared by AAE, which deepens the differences betvieth varieties and raises the
current question of divergence. “The AAE vowel syst then, suggests a history
marked by unique origins, shared history, and iedédpnt development — the same
kinds of things that characterize the historiesnokt languages” (Bailey & Thomas,
1998, pp. 106-7).

As mentioned at the beginning of this section,hea AAE vowel system the
vast majority of the variants are systematic, vaittew cases of lexical variants. First

of all, we will focus on the first group.
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Before 1860, AAE was characterized by a set of Yvg@enemes that did not
occur in SWVE but have parallels with creole largpsand West African languages.
These were: (1) the realization ofi//@and /@/ as monophthongs, (2) fully back
vowels /u:/ andd/, (3) non-fronted onsets ofug and (4) full diphthong fa before
voiced obstruents. By the end of the century, tlomephthongal realizations ofi/e
and /@/ were replaced by diphthongs; however, the nontéo onsets of {d and the
fully back vowels are maintained. At this time, gtart to see the shortening of the
glide /al/ before voiced obstruents, which is common to S\AgEwvell. Nevertheless,
a new development at this time that only pertam&AE was the raising of /ee/ to
mid-front position. Even when this last featureaiso part of the Northern Cities
Chain Shift, we should deem it unrelated to AAEcsinboth varieties had no
connection or interaction during this period.

Also towards the last years of the century, SWVdttet to develop fronted
realizations of /u:/ andv/ to central position and fronted onsets af,/phenomena
which AAE resisted. If anything, what we find is//aealized as monophthongized
[a:] in Southern AAE.

Around the last 25 years of the century, we find beginning of a set of
conditioned mergers which are common to both AAH ShVVE: the merger of /e/
and {/ before nasal consonants, which leads to thezegan of pen = pin >['pin],
the merger of tense and lax vowels before /I/ ndeel = fill > ['fi:l], bale = bell >
['bel], pool = pull > ['pu:l], and the merger ob/ and /@/ before /r/, giving way to
horse = hoarse 3ho:(r)s]. Labov, Ash, and Boberg (2006) point outtttieere seems
to be individuals unable to make a clear distinci both production and perception

of some of these pairs of phonemes.
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Nevertheless, SWVE continued to develop with theit&ern Shift as the
reorganization of its vowel space progressed rgmdid away from AAE. We find
features such as the realization of the onsetiiragelow as [ee], the realization of /u:/
and b/ as front rounded vowels, and the centralizatiod Bwering of the onset in
/ou/. Additionally, the transfer of the glide-shorten&/ to voiceless environments
and the merger ob/ and 4:/ set SWVE further apart from AAE.

These differences between AAE and SWVE reflectuhigue origins of the
former, as well as the innovations in the latteat ttid not transfer to AAE and vice
versa. After having looked at the path that AAHdwled and at some of its features,
we now proceed to list further features that charae this variety at the present
time. Some of these features will be shared witteiovarieties of English, although
still much more frequently found in AAE, and sontbers will be considered unique
to this variety.

We have seen that monophthongal pronunciation wfigacommon before
voiced obstruents, and this also extendsi{dgfore /I/ and /r/ in SWVE. While AAE
does not embrace this second phenomenon, it daes the glide tods], as inboil >
['boal] (Thomas, 2007). There seems to be some impodisailgreement about this
feature, as Mufwene (2001) gathers that, not ordy ARE speakers frequently
monophthongize fAand b1/, but also /a/ and /@/, or at least they realize a very
weak glide.

Other than the raising of /ae/ to [e] in isolatias,inbad >['bed], we can also
find instances of a slight diphthongization of f/[2d], exemplified byhand >
['haén] (Mufwene, 2001). Additionally, it is also very coromfor AAE speakers to
raise /e/ andi/ as well, as we can seeget >['git] anddid > ['di:d], as part of what

Thomas (2007) defines as the African American Shift
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We have also seen the merger of /e/ ahldefore nasal sounds; moreover, we
can also find the lowering of/ to [ee] before the velar nasal sound, as is tke c&
thing >['0aa)] andstink >['staak] (Mufwene, 2001; Rickford, 1999).

Also, we have learned that AAE resists to mergednd 4:/; nevertheless,
there exists the case of an unrounded pronunciafids/, giving way to fio], as in
thought >[ '6an?t]. Additionally, there are instances of backing anahaing &:(r)/, a
phenomenon that is common to both varieties of iBhghiving way to $:(r)] as we
can see instart > [ 'sto:(r)?t] (Thomas, 2007).

Finally, a relatively new development in AAE memgal by Pollock (2001) is
the centralization of /er/ and//to [3:r], as inhere >["hs:r], with the possibility of
additional insertion of schwa off-glides, ascimair > [ 't[3:9].

Apart from the systematic variables described sotfeere are certain lexical-
specific vowel variants which are worth mentionifgst of all, the realization of the
vowel incan't is usually [, as incan’t > [ 'ken] or ['kaén]. Also noticeable is the
pronunciation ofaunt generally as 'u:nt] rather than ‘gent], which would be much
more common in GAE. This probably began as prespigenunciation used by
plantation owners and then transferred to slaviesilliz, we find the realization of//
as b/ before an unstressed syllabdés{er >['susb]), which began with the retraction
of the former sound and eventually developed inéolatter.

The following characteristics apply to syllablethex than single phonemes. It
is common for AAE speakers to delete reduplicatgdlhlsles, a phenomenon called
haplology, as in the case Wfississippi They also tend to delete initial and medial
unstressed syllables, with much more incidencleeafdyllable is composed of a vowel
sound only, as imgain > ‘gin. Finally, it is also usual to hear stress on tret father

than the second syllable of a set of given wordsh gpoliceandhotel
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We have previously seen how the pronunciation dfageauxiliary verbs are
affected in AAE and now we will pay attention te@thronunciation of two aspectual
markers of AAE, which share their forms with two GAE worbsit which differ in
pronunciation (and, of course, in meaning). Thase(d) remote beerwritten BIN
due to its stressed pronunciation and not to bdused with GAEbeer) and (2)
completive dongwritten don due to its unstressed pronunciation and not to be
confused with GAEdong. The former is employed to indicate that someghin
occurred a long time ago or that something has happening for a long time to this
day. The latter refers to the completion of anaactith present results.

(1) She BIN ate all the candy.

GAE: She ate all the candy a long time ago.

(2) 1 dan did my homework.

GAE: | have done my homework.

Rickford (1975) conducted an experiment in whicle dialf of the informants
were AAE speakers and the other half were GAE sgsalde presented them with
different sentences in which these two aspectuakens were present and tested their
understanding of their meanings. All AAE speakdmtamed correct answers while
only one GAE speaker answered all questions cayrethis example is to give an
understanding of how this variety is ruled-goveraed forms a well-designed system
in some aspects different than GAE. As Rickford &WKrord (2000) put it, “these
processes are highly systematic, and not the sarelehaphazard pronunciations that

observers often mistake them for” (p. 104).

> See Appendix A
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1.2 L2 Dialect: Andalusian Spanish

Andalusian Spanish (AS) is the variety of the Spladanguage spoken by
people from and in the province of Andalusia, tlmeiteern region of Spain. It
appeared as the result of the changes in the Mad@astilian taken to the region
with the Reconquest by Ferdinand Ill The Saintha 13" century. Record of these
changes dates back to thé"1&nd 18 centuries and indicates that the variety was
consolidated in the fBcentury. Whether it is a dialect or a variety pesch still
remains undetermined; diachronically, it is a ditlghich evolved from the historical
Castilian brought to the region by settlers andwizers around the f3century;
synchronically, it is a linguistic variety of Spahias other regional varieties are,
which took form from elements of other dialectstive Iberian Peninsula and the
influence of foreign languages. Additionally, thesea minority of researchers who
defend that the origin of AS is not entirely Caatil but a pidgin language with a
Castilian-based lexicon and morphosyntax combineddvhbic features, a view to
which Narbona, Cano, and Morillo (1998), Jiméneznkadez (1999), and Cano
Aguilar and Gonzélez Cantos (2000) oppose. Findigre are a number of claims
that AS is simply “bad Spanish”, even among its apeakers. In this study, we will
abide by Alvar’s (2006) definition:

Precisamente, diferencias e historia me hacen vanéaluz como un dialecto

y no aceptar que me digan que la «manera de hahlaeslengua es —asi, sin

mas- “el sentido vulgar del término [dialecto], e técnico” ... pues buen

cuidado he tenido siempre en no confundir «la camgidn de un habla y el

metalenguaje de una ciencigp. 13)

[Precisely, differences and history make me seeaArsihn as a dialect and

not accept to be told that “the way of speakindarsguage is —just like that-

“the vulgar sense of the term [dialect], not thehtgcal” ... since | have

always been very careful not to mistake «the undeding of speech and the
metalanguage of a science.»]
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In Europe, unlike in America, it is usual to findakkcts which are
contemporary and even more ancient than the stdnidaguage of a country;
therefore, its divergence from the norm must notseen as simplifications of the
standard language. In this case, the variation wpresents more prestige and is used
as the norm is northern Spanish, pushing southpamiSh to the background with a
different social acceptance. The Castilian spokethé Reign of Toledo rose as the
standard variety of the language; thus termed Sphamwhich was spread to Europe.
The variety spoken in the Reign of Seville (Seyilltuelva, Cadiz), subsequently
named Andalusian, was the norm transferred to thea€y Islands and South

America.

1.2.1 The Phonology of Andalusian Spanish

As we will see, none of the phonetic and phonolalgiharacteristics of AS is
common to all speakers in the area nor are thegxalusive of Andalusia. AS also
presents a faster and more varied rhythm than @Ssame of its phonemes are
realized in a more lax way, while others are utterea more tense way, than CS. In
this section, we will see some characteristics twlace spread all over the region,
other characteristics that are less spread bupstient, and some characteristics that

are also found in other Spanish varieties but eergmonly used in AS.

1.2.1.1 Andalusian /s/

One of the best-known features of AS is its /slizadons and the linguistic
phenomena concerning this phoneme. Spanish /eaized by placing the tip of the
tongue in the alveolar region of the mouth with tbague in a concave position.

Andalusian /s/ has several realizations, usualth whe tongue in a flat position —as
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the [§ in Cordova- or in a convex position —as th¢ ih Seville. The manner of
articulation is dental in these two cases, with dbtual blade of the tongue and not
the tip touching the teeth.

In Andalusia, more than a third of the speakersarakistinction between /s/
and p/, about the same number merges these two sourtds aindental [s]
(phenomenon callegesed while less than a third merge both sounds imo a
interdental §] (phenomenon calledece9, as inposo = pozo, casa = cazdhe
distinction between these two sounds is seeing despread tendency nowadays,
particularly among young and educated speakertly pavored by the media and the
more accepted peninsular norm. It is mostly givenarthern and eastern regions of
Andalusia while, in the rest of the regions, thereds to be a coexistencesaiseand
ceceo Ceceois considered as low status and is a minority phemon due to the
presence of the distinction of sounds ardedn urban areas and in the media.

In speakers of low socioeconomic stattesgeocan becoméeheq especially
in rural areas. This means /s/ aftlare uttered with a retracted position of the teng
in a relaxed and aspirated manner, such asW.can also fincceseoand sece
especially among those speakers who do not makstiaction between /s/ and//
This means speakers realize those sounds as dhe other without a clear pattern,

as incerveza >[0erésa] or [se¥édal].

1.2.1.2 Aspiration

In relation to the Andalusian /s/ realizations, thest characteristic feature of
AS and the most widespread to other varieties ofr@n Spanish is the realizations
of the syllable-final and word-final /s/ (implosivis/). Being uttered with less

articulatory force, as is the case of all Spanisialfconsonants, it can either be
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maintained or derive into aspiration, assimilatiom the following consonant,
gemination, or deletion. This depends on the cdntekether /s/ is placed before
consonant, vowel or pause, and on geography anoesonomic status.

Aspiration of implosive/s/ occurs before any consonant sound in all
geographical areas and social levels, and it © @sracteristic of the varieties in the
Canary Islands and South America. Reduplicationgemination of following
consonants is the general tendency in informalspathtaneous situations.

Before voiced stops /b, d, g/, educated speak@isass implosive/s/ without
modification of the following consonant sound; heee in vernacular speech
aspiration can be transferred to those consonamtdso turning them into fricatives
[f]l, [v], [6], [6] and [x]. Alvar (1996, p. 243) gives example$ the possible
realizations and allophones derived from each pimene

) —s + b: lah brujah, lab bragah, lav vifiah, lo brimp muncho

fohqueh(= ‘las brujas, las bragas, las vifias, los brimlmeschos
bosques?.

1)) —s + d: loh dienteh, buenod dia, ufeoh( = ‘los dientes, buenos

dias, unos dedos,).

) —s + @g: lah gatah, log gluiebo, loj jabilane, la jraf = ‘las gatas, los

huevos, los gavilanes, las granadas’).

Before voiceless stops /p, t, k/, aspiration of lwspe /s/ also occurs without
modification to the following consonants in carefyleech. However, in vernacular
speech aspiration derives into reduplication or igation of following consonants.
Speakers in Cordova and certain areas of Granati®ewille can infuse aspiration to

Ip, t, k/ (Gerfen, 2002; Torreira, 2007a, 2007 20 and the latter sound can also be

® Jiménez Fernandez (1999) also adds labio-dentalizéesbalar > refvald) to this list.
7 Jiménez Fernandez (1999) also indicates complstmiation (rasgo > raho) as possible.
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uttered with aspiration in the whole region, esaiégibefore—ié. This feature is
omitted in formal situations. Alvar (1996, p. 24%emplifies:

I) loh pieh, doh toroh, lah casah;

lla) lo" pieh, d&' toroh, Id™* casah;

lIb) lo® pieh, ddtoroh, I& casah;

[ll) lo pieh, do toroh, la casah;

A more recent variant, which is the affricate pall@ronunciation of /t/, occurs
when aspirated /s/ before this dental phonemeentias its articulation into [tsThis
phenomenon is given in all areas where final /ssgirated or dropped and it is more
frequent among the young population and mid-claskigh-class speakers (Moya
Corral, 2007; Ruch, 2008, 2010, 2012).

Jiménez Fernandez (1999) mentions further contextsich the aspiration of
implosive /s/ is involved. Aspiration of /s/ befdirecative consonants /f/, /s/ ané/ /
causes the gemination of these sounds with alnoosplete loss of aspiration. Before
ch, ll, y, it is hardly maintained, with complete assimoatito these consonants. In the
case oftch, aspiration can lead to fricatization.

los llevo >[lojéBo]
mas chico 3ma(iko]

Beforer and rr aspiration is lost, giving way to a complete agisiion, as in
las ratas > [larata]. Furthermore, in the case bfthere can be two solutions:
aspiration + consonant gemination or no aspiratiaconsonant reduplication, as in
muslo >[mul.lo] or [muhl.lo]. Implosive /s/ is aspirateceforem, n, i} such adas
nifias > [lahnipa]. The nasal consonant can also be geminatedeirptbsence of

aspiration or, to a lesser extent, without it,rasiismo >[mihm.mo] or [mim.mo].
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The aspiration of /x/ is found throughout the whoégion and all social
classes except in Jaen and some areas of Grandddraeria, where we can find the
full realization of velar /x/. We must distinguisletween the voiceless [h], given in
western Andalusia among educated speakers, andaised [j], which is more
relaxed and generally found in less educated speakevery weak aspiration is also
possible but it is considered fairly vulgar. Additally, there exists a halfway sound
between velar /x/ and aspirated [h] which is foundeastern areas neighboring
western Andalusia and educated speakers who indeapproach the standard. These
two allophones can be represented &% ¢h [x"], depending on their approach to
either the velar or the aspirated sound.

The aspiration of Castilian /x/ can be traced biackhe 16' century and the
evolution of sibilants during that period as a siion from Medieval to Modern
language. The minimal paif/#/3/ merged into I after a process of devoicing, the
result of which was forced to retract its placeadfculation due to its similarity to /s/,
giving way to the velar voiceless fricative /x/ tivee know today. However, it was
not until 1815 that the orthography reforms begaah fanally changed the spelling of
Ix/ fromx to]. Nevertheless, in areas where aspiration wasikepords derived from
f-initial Latin words, f/ did not result in /x/ but was confused with thspigation of
initial f, as in the case of Andalusia.

The aspiration oh occurs wherh is in initial position in words derived from
Latin terms beginning with, asfacere > hacerlt is an archaic feature present in the
whole western part of Andalusia, virtually in rueas and uneducated speakers,
which lacks in prestige among experts becauselyt applies to certain words. It is
also linked to expressive and informal situaticaarg] has been fixed in specific words

and expressions, such@mnte jondqflamenco type of singing). The evolutionfef
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[h] > /@/ is a much debated issue which has not seensesus to this day, although
some historians link its geographical distributianAndalusia to the Reconquest of
this region. On the one hand, the reconquest gmaprdation of Jaen was carried out
by the Reign of Castile, which had lost the asmrabf f-initial words; thus this

region does not preserve aspiration. On the othed hthe reconquest of Seville and
Cordova took place after the unification of the gRai of Castile and Leon, the latter
of which still preserved the aspiration of f-initieords in the 18 century. This

feature spread throughout the whole western regibrAndalusia and eastern

Granada, the reconquest of which initiated in $&uvil

1.2.1.3 Mergers

Among the features that can be found in the reg¢ioa lesser extent is the
merger of the alveolar vibrant /r/ and the alvetdéeral /I/ in syllable-final and word-
final positions. In the western side of the regitwoth sounds tend to converge
towards [r] and tend to be lost in word-final pasit In the eastern part of the
province, the sounds tend to converge towards dlffhough it is following a
decreasing tendency. In isolated areas /r/ canspeated as [h] and even dropped
giving way to the gemination of the following comsmts, usually /n/ and /I/.

[r] soldado >[sord&o]

1 cuerpo >[kwélpo]

[h] carne >[kahne]

The consonant clusterl can find diverse realizations: a) standard
pronunciation, b) aspiration of /r/, c) geminatioh/l/, d) complete assimilation, e)
palatalization into 4], given in areas wherkt andy merge. The clustem usually

undergoes aspiration of /r/ and germination of with or without aspiration, as in
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carne >[kahne]> [k&hn.ne]> [kan.ne]. In word-final position, as all final Spsim
consonants, they tend to be lax and lose their grinam opposition following the
tendency to keep open syllables CVCV. In thosesadeere total deletion occurs, it
can cause the opening of the previous vowel, a&stirr [b€] or [bg.

The first examples of this merger date back to1#e and 1% centuries in
Toledo and frequently given in Andalusian texts1d’-17" centuries, although it
seems it did not spread until the™6entury, testimony of which is also found in
America from this century onwards.

Another type of mergeis calledyeismo.This term refers to the merging of
lateral palatal 4/ and fricative palatalj/ (pronunciation ofll andy). It is spread
throughout the whole Spanish community except mesareas in Huelva and Seville,
much rare in Cadiz, Malaga, and Almeria. HowewverJaen we can find an affricate

pronunciation also given in Toledo and South Angeric

1.2.1.4  Fricatization of ch

While Spanishch is affricate 4/, Andalusianch can also be fricativef//in
expressive situations, with a variety of realizasiachat range from interdental or
dental to palatal, being the pre-palatal versiom most frequent. Although it is a
feature decreasing in frequency, which speakers ud®oit tend to avoid in formal
situations, it is still identified as a stereotypehracteristic outside the area. This
feature is closely linked to the merger we have glescribed abovejeismo as they
exemplify the Andalusian tendency to merge phonef@s> [[] and [K]-[3] > [5],
giving way to the minimal pair of voiceless andaaal pre-palatal fricativeg]f[s].

For Alvar (1990), these processes are irreversdold will lead to the

establishment of the opposition mentioned aboveatithclear for him is thdt will

27



never be lateral again amth will never be affricate after fricatization is abtished.
The second assumption in this statement seemsmbgiaus, especially if we take
into account Villena Ponsoda’s (2002) claims. Speskin areas ofseseoare
relatively conservative and avoid the lenition §ff vhile speakers in areas oéceo
are more innovative, allowing the lenition off [and f]. As we have seen before,
ceceois a minority phenomenon and the least prestigsmhistion in the presence of

seseand distinction.

Table 1

Phonetic inventory of seseo, ceceo and distincBased on Villena Ponsoda (2002, p. 199)

seseo ceceo distinction

labia denta palata vela labia denta palata vela labia denta palata Vela
[ [ I r [ [ I r [ [ [ r

p t 0 k p t k p t T K

b d J g b t g b d J g

f s h f 0 I3 h f 0-s h

1.2.1.5 Consonant deletion

Other than the aforementioned /s/, /r/ and /I/,ride of consonant phonemes
tend to be uttered with a lax pronunciation inwiele southern region of Spain, with
the possible appearance of total deletion of th& tonsonant.

In syllable-final position within a word and folle@d by another consonant
phoneme, the first consonant tends to disappeath@nskecond one is geminated, as in
obturar -2 [otturar]. Before [h], /n/ can be dropped with thessible nasalization of
the previous vowel sound, asnaranja -2 [haraha]. In the case of word-final /n/, we
can find two situations: a) stressed syllable apdufistressed syllable, with the

following solutions:
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a) velar nasal consonanj][is the most frequent
alveolar nasal consonant [n] is random
nasal vowel [8] is random
b) velar nasal consonanj][especially in western Andalusia
nasal vowel [@] especially in eastern Andalusia
(Jiménez Fernandez, 1999, p. 72)

When the consonant clustens- is followed by another consonant sound,
either /n/ is dropped, as in CS, or the /s/ isha®me regions of Andalusia.

Deletion of intervocalic consonants is characteriet vernacular Spanish in
general, with higher incidence in suffixes and atrdndings. Deletion afl between
vowels of the same nature, as is the case of femipast participles, gives way to the
assimilation of both vowels into oneansada >kansd]. This is also the casetoflo
and nada which are reduced tw andna in these same contexts. Nonetheless, the
most common case of deletion between different \®weethe past participleadq
even in high-class speakers, with restitution gfifdcareful speech. This feature is
extending even among higher spheres of peninsplaniSh, so much so that the Real
Academia de la Lengua Espafiola accepts it. In pasiciple—ido, [0] is deleted in
informal situations and in less educated speedhghbess socially accepted. Deletion
of [d] in words ending in-dor is considered vulgar, except with established serm
such ascantaorand bailaor. Deletion of intervocalig [y] and, to a lesser exteht
[B], are also observed, as exemplifiedriigajita > [mihita] andtobillo > [toij0].

Other occasional consonant loss phenomena occhrintérvocalic /r/, which
can frequently disappear from certain verbal forsaeh asmirar, parecer, and

querer
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mira tu >[miatu]
me parece ¥mepaése]
quieres ta *kjétu]

and also in words such padreandmadre giving way to [pae] and [mée].

1.2.1.6 Vowels and diphthongs
The aspiration and loss of implosive consonanize@ally /s/, can imply the
opening of the previous vowel, which is pronounge@ more open manner and is
also lengthened, with the appearance of certaimadgm depending on the speakers.
This opening is omitted in western Andalusia whaeré is no such aspiration;
however, in eastern Andalusia, the opening of tbwel is maintained even in the
absence of aspiration. Therefore, this characierdsts an impact in the opposition
singular-plural nouns and second-third person samgeerb tensés which is solved
in the following manner (Jiménez Fernandez, 19998}y
a) In eastern Andalusia, speakers tend to close vawaimgular forms, as in
poco >[pdko], which also applies to third personal singular vetbhshe
case of plural forms and also second person singelds, speakers tend
to open vowels, as is the casgotos >[pdko]. Notice the assimilation of
this opening by all vowels within the same wordpleenomenon found
mainly in Cordova and Granada called umlaut, whesipecially takes
place when vowel sounds share pitch. Likewise ss&@ vowels can be

uttered with greater articulatory force, leadinglémgthening:pocos >

[PO:ko].

¥ See Appendix B.
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b) In western Andalusia, the neutralization of the agfon is solved by
means of the aspiration of /s/. In cases where dbsration disappears,
speakers resort to determiners, subject pronounas|iguistic context in
general to eliminate ambiguity.

There is indeed a great variety of realizationsvee from the aspiration or

the loss of final /s/. From opening to lengthenitg,umlaut, to total loss with no

influence on the previous vowel sound. Geograplyicale can find that in western

Andalusia vowel sounds are not modified when filsalis dropped while in eastern

Andalusia these vowels are more open, with umleaggnt in Granada and Cordova.

All in all, the aspiration and/or loss of final /e characteristic features of southern

Spanish. Narbona et al. (1998, p. 142) enumeréitt af possible solutions to these

phenomena:

a)
b)
C)
d)
e)
f)

9)
h)
)

)

K)

opening and systematic umlaut

opening and random umlaut

opening without umlaut

opening, lengthening, and umlaut

opening, lengthening, and random umlaut

opening, aspiration, and umlaut

opening, aspiration, and random umlaut

opening, lengthening, and systematic aspiration

opening, lengthening, and random aspiration

alternation between opening and leveling, predonuaaf the former

alternation between opening and leveling, predonaeaf the latter
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In this line of vowel loss, there can also existoacasional loss of /o/ and /e/ in
specific context€ /o/ tends to be dropped Estoyand voy when they function as
auxiliary verbs within a verb tense (present camdins and periphrastic future,
respectively):

Estoy pensando que... > Est'y pensando que...

Voy a tener que... > V'ya tené que ...
/el is usually omitted in the definite articdéwhen the following word begins with a
vowel sound, linking the remaining /I/ to that vdweund. It also tends to disappear
from personal pronouns suchras, te, sand auxiliary verbs such &gin compound
verbs tenses (present perfect). It can also bepépn the prepositioen when
preceded by a vowel sound.

El abuelo > I'abuelo

Se me ha roto > Se m’a roto

Mira en el cuarto > Mira’n er cuarto
Indeed, /e/ tends to be dropped in combination artbther vowel sound, especially
/al, which is the strongest vowel phoneme and ofteaakes neighboring vowels
become lax or even disappear. This shows the tegydd#rat exists in Andalusia

towards elision of phonemes and merging of wordspigech.

1.2.1.7 Other phenomena

Apart from the characteristics described so faralrexist a further number of
linguistic phenomena present in AS, mentioned iti€8{2010). Metathesisonsists
of the pronunciation or writing of a word in whidme or more of its phonemes or

letters switch positions, as madie > naideor pobre > probe.Contraction is the

° For further information and examples of how proriation affects morphosyntax, refer to Appendix
B.
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linking of two words, the second usually beginnivith a vowel phoneme, without an
apostrophe. This derives into a new word, aspsra adelante > palante.
Dissimilationis the transformation of a phoneme from the infeeenf a neighboring
and similar phoneme. /b/ can be velarized to /gvaryday words such dsieno >
[gwéno] andabuelo >[aywélo]. The opposite is also possible, agaguja > [abuha].
Finally, epenthesis the addition of an extra phoneme inside a wind.common to
add /n/ after initial vowel followed by /r/, asimitacion > inritacion.

In 1995, Alvar, Llorente, and Salvador concludaerayear field study of the
speech features of AS. They traveled all over #gion of Andalusia recording
subjects reading a series of texts, which they gitemetically transcribed in detail, to
subsequently determine the areas where the difféeatures described above were
given.

Furthermore, Alvar (1990, 2004) also conducted ardigh study to
determine the characteristics of the speech inli8evihe research comprised the
recording of the informants in spontaneous conwensafollowed by an indirect
qguestion for the uneducated informants, and theimgeof a passage for the educated
ones. The study was then implemented by complementuestionnaires
administered to informants from diverse occupations

He observed that most of the characteristics of SMRere present in the
speech of the less educated informants, while theeated ones had only some of
them. Both groups employestseoi.e., substituteds] for /6/, with occasionateseo
in uneducated informants and occasional distinciioneducated speakers. Both
groups also employegeismoi.e., realized botll andy as ], being the uneducated
speakers the ones who presented other realizasanl, as affricate or vibrated. The

production ofch was divided between a palatalized version andstaedard for both
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groups. The aspiration of f-initial Latin words wabsent from the speech of all
speakers, and both groups aspirated [x], the \aBeelallophone [h] for initial
position, and the voiced allophon§g] [for intervocalic position and before voiced
consonant. The loss of intevocalgd,g was mainly restricted to the case af
particularly for the past participle, and almostclagively given in uneducated
speakers. In the case of implosive /n/, there tisndency in both groups to velarize
this phoneme and nasalize the previous vowel; wihes preceded by another
consonant sound, aspiration of this sound and gdmmmofn tends to occur. Finally,
aspiration of implosivés/ before consonant was constant among all speakéh a
tendency towards the gemination of the consonamtenfrequently observed in
uneducated speakers; nevertheless, before a vowetlsspeakers generally linked

/sl to the following sound.

1.3 The Morphological Marker —s

In the two previous sections, we have seen the ptaonetic characteristics of
AAE and WAS. One aspect of WAS, the aspiration/sf is linked to the
morphology of this dialect, giving way to the phbtoerealization of the
morphological markers of verb agreement and plurality in nouns.

Second-person verbs and third-person verbs in Sipare distinguished by
final /s/, as inEl viene mafiangHe comes tomorrow) antil vienes mafianéyYou
come tomorrow), just as English verbs are. In thesg@nce of subject or personal
pronouns, distinction is not problematic for WAS:akers. When these elements are
omitted, speakers recover the meaning from coraedtfrom resorting to the cue of

aspiration. In the case of singular nouns and phoans, just as in English, these are
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generally distinguished by the final /s/. The preseof masculine articles makes
distinction easy for WAS speakers, a€inperro/Un perro(The dog/A dog) antlos
perros/Unos perro$The dogs/Some dogs), because the form of thedeadihanges. In
the case of feminine nouns, speakers resort toatgm, as inLa mesa/Una mesa
(The table/A table) andas mesas/Unas mes@dhe tables/Some tables).

Connected to this aspect, O'Neill (2005) conducestudy on the production
and perception of final /s/ by native speakers &SAin second-person singular verbs
and plural nouns. As the target words were in smatdinal position, /s/ tended to be
uttered as a very weak aspiration. However, whenpawed to the production of
third-person singular verbs and singular nouns, aiior observed that there also
seemed to be a very slight aspiration in thesescagiging way to the phonetic
neutralization of this phonological contrast. Thessults were also reflected in his
perception experiment, i.e., “in final position,normal speech, there is no distinction
between the sequence VS and V and therefore, thphwmlogical distinctions which
rely on this final sibilant element are lost insttposition” (p. 159). In our current
experiment, target words are embedded in initiahedial position precisely to avoid
this neutralization.

In AAE, the use of the morphological markesis different than in GAE, in
the sense that it is usually omitted from thirdsoer verbs and, to a lesser extent,
from plural nouns in the presence of quantity meskeand also from genitive
constructions. Nevertheless, it is employed to fimncas a narrative indicator or as
indicative of habitual behavior in first-person ber(Green, 2004a; Smitherman,
1999). Thus, the morphological markes exists in AAE, although its use and

function differ from those in GAE.
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In relation to this phenomenon, particularly intgneg is the work by Johnson
(2005) and de Villiers and Johnson (2007), who istidhe comprehension of third-
person singular /s/; in the first case, by AAE-¥ieg children and, in the second
case, across dialects of American English (inclgddAE). Results from these studies
indicate that AAE-speaking children do not underdtds/ as a number agreement
marker. If it were part of their underlying systeim spite of its infrequent realization
phonetically speaking, they would be sensitivetsoperception: “If the speaker has
available two competing grammars, then in comprsioen third /s/ would be
understood as an agreement marker of singular @sbjeut zero marking would be
ambiguous between the two grammars” (Jonhson, 2000617). These findings have
been recently supported by Beyer and Hudson Kami22However, from these
results we cannot determine if speakers of AAE nmsgy third-person /s/ as a subject
marker at a later age. We will revisit these stsidhen stating our objectives in

Section 2.3.1.

1.3.1 Description of [h] and [s]

Fricatives are sounds produced with an obstrucitiothe vocal tract that
generates noise. “Frication noise is generatedvm ways, either by blowing air
against an object ... or moving air through a narchannel into a relatively more
open space” (Hagiwara, 2009 The first description is pertinent to [s] whilke
second one refers to [h], our two sounds underystlilde obstacle in the production
of [s] is the teeth, at the front of the oral cayiwvhile [h] is produced at the back of

the oral cavity without an obstacle against whictbbws.

1% http://home.cc.umanitoba.ca/~robh/howto.html
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Aspiration in Spanish can take place two ways:v@erifrom the phoneme /x/
or from implosive /s/. In both cases, it has beeditionally transcribed as [h],
without taking into account its position and itéfelient realizations according to the
surrounding context. As reported by Marrero (1980)her study of the Spanish
spoken in the Canary Islands, aspiration derives) ffx/ tends to be pharyngeal [h],
while aspiration of implosive /s/ is laryngeal acan be voicedf]] in intervocalic
position, similar to breathy speech, but velar{xyefore velar consonants. The
laryngeal aspiration, she argues, is similar to English /h/, with which Widdison
(1993) agreessegun Ladefoged, el sonido del murmullo correspnradgroso modo
[sic], a la pronunciacion de la [h] intervocalica de lgmlabras inglesas ahead y
behind” (p. 47) [*According to Ladefoged, the sound of thermur corresponds,
broadly speaking, to the pronunciation of intenlimcgn] of the English words ahead

and_behind”]. An example of WAS intervocalic [h]jche seen in Figure 1 below:

bebes agua (WAS female) 1.58918577

ée h awa

1.087 1.589
Time (s)

Figure l.ntervocalic [h] in “bebes agua” by a WAS femalecsier

! Although /x/ is used to label the CS phoneme, $@inployed here to account for the velar place of
articulation of aspiration.
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In English, /h/ is defined as a voiceless glottalative sound by some authors
(Collins & Mees, 2003; Ogden, 2009, Roach, 2010prgnothers), while other
authors do not classify it as a consonant but raasepart of the vowel (Hagiwara,
2009; Jongman, Wayland, & Wong, 2000; Ladefoged32)9As Johnson (2012)
points out, this sound is fricative “if we definket class as sounds produced with
turbulent airflow; but, unlike other fricatives,eth are nonconsonantal in the sense
that they have ... vowel-like spacing between forrsar(p. 160) with higher
amplitude in their higher formants than vowels. drar (2012) explains that “the IPA
chart lists it as glottal, but the constrictiorragher somewhere in pharynx or larynx”
(p- 30). In any case, in intervocalic position,dl¥o becomes voiced]|

The characteristics of [s] and [h] make [s] thestest fricative sound while
[h] the weakest fricative sound. In fact, the $pdcpeak in [s], with the highest
frequency concentration of all fricative soundsnear 8 kHz, with a minor peak
around 4 kHz, whereas [h] has a much lower frequenlose pharyngeal fricative [h]
peaks at 1.5 kHz, while the laryngeal fricativi@ peaks at 2.56 kHz and the velar
fricative [X] peaks at 3.45 kHz (Martinez Celdrar-&rnandez Planas, 2007).

In her study, Barreiro Bilbao (1994) conducted anustic cross-analysis of
RP English and Spanish fricatives. As an isolat@ehd, she found that both English
and Spanish [s] have a smaller range of frequerib@s [f]. English [s] showed a
concentration of energy around 13 349 Hz, whilen8a[s] had a concentration of
energy around 10 915 Hz. In citation form, Englishhad a duration of 205.8 ms in
initial position, 209.1 ms in medial position, a289.7 in final position, while
Spanish [s] presented a duration of 192.5 ms imalmposition, 156.4 ms in medial

position, and 197.5 ms in final position. The eweod English [h] stretched up to
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8703 Hz and showed a duration of 91.9 ms in irg@dition and 156.8 ms in final
position. Nevertheless, she did not analyze Spaspiration [h].

However, as seen in Section 1.2.1, aspiration gflasive /s/ is not only a
matter of /s/~> [h]. It is generally deleted in absolute positiavhile it is commonly
realized as [h] or even [s] in word-final posititollowed by vowel. When followed
by voiceless stops, we can observe pre- and/orgspstation; when followed by
voiced stops, these tend to become fricatives @awilf see in the following chapter)
and, when followed by nasals, lateral, and otheafives, gemination is the most
common solution (Romero Gallego, 1995).

In the case of /s/, it is a voiceless alveolarativee sound in CS, as well as in
English, particularly in syllable-initial positioand in syllable-final position when
followed by a voiceless consonant (exceéjtar /t/) or a pause, and in intervocalic
position. When in syllable-final position and folled by a voiced consonant (except
/d/), it becomes a voiced alveolar fricative soufdditionally, when followed by6&/
or /t/, it is a voiceless dental fricative soundi Iif followed by /d/, it becomes a
voiced dental fricative sound (Garrido Almifiana, dlaca Ayuso, & de la Mota
Gorriz, 1998). Additionally, the following consortanot only affects the place of
articulation and voice of /s/ but it can also affég intensity, frequency, and duration.
Nevertheless, implosive /s/ also has an effect tensurrounding context, e.g. it
lengthens the preceding vowel (Widdison, 1993).

As an example, Figure 2 below shows CS intervodslicObserve that, as

opposed to Figure 1, the sibilant is clearly defenibetween the vowels.
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bebes agua (PS female) 1.25287762

PRI

ée s awa

0.7013 1.253
Time (s)

Figure 2Intervocalic [s] in “bebes agua” by a CS female sger

In relation to this, Widdison (1993) conducted ampeximent to explain the
possible origins of Spanish aspiration in syllalded word-final position. A native
Spanish speaker recorded words with and withoulasmge /s/, such apastaand
pata The author then separated the vowel precedingnid/inserted it in the word
without /s/, replacing its actual vowel. Upon dothgs, he conducted an identification
task with native speakers of Spanish, a great nuofoghich identified the new word
as containing /s/, even though it was not physigalesent. His conclusions were that
the vowel alone already indicates the presencehef dibilant that the listeners
associate with /s/ at a lexical level, whethes its/ that actually follows or aspiration,
i.e. “[h] siempre esté presente en la sefial acusticdalgocal, pero so6lo se percibe
cuando los rasgos esenciales de [s] se reducen minimo” (p. 55) [“[h] is always
present in the acoustic signal of the vowel, big @nly perceived when the essential

features of [s] are reduced to a minimum”].
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1.4 Summary

In this chapter, we have seen how both AAE and VdA&Sdialects of English
and Spanish that carry certain stigmatization dmel ¢rigins of which are not
completely defined. The two dialects have a sqihminetic features that makes them
unique and sets them apart from the mainstreamacteaistics of English and
Spanish. AAE is represented by an absence otdiet¢al fricatives in syllable-initial
or syllable-final position. Instead, we find alvaoktops and labiodental fricatives. It
is also characterized by the absence of /r/ anth &yllable-final position. WAS is
mostly characterized by the aspiration of the aitiil/s/, which affects the following
sounds: aspiration and post-aspiration in voiced¢sgs, fricatization of voiced stops,
gemination of nasals and other consonants. Addilipnit displays a set of mergers
and the fricatization of jit

What these two dialects have in common is the ideledf consonants in
medial or final position and how their morpholodiozarker for verb agreement and
plurality is affected. AAE absence of the morphataf marker—s from third-person
verbs and plural nouns seems to come from integreahmatical rules while WAS
aspiration of this marker in second-person verlts @aral nouns is derived from its
phonetic characteristics.

In the following chapter, we review the acoustiartteristics of the English

and Spanish sounds that concern us in this study.

41



CHAPTER 2

ACOUSTIC PHONETICS

When we talk about phonetics, we can do so from pbmt of view of
production, transmission, and perception of spesmimds. Articulatory phonetics
describes how sounds are formed by the vocal dfattte speaker; acoustic phonetics
describes the characteristics of the sounds thathreour ears; and perceptual
phonetics studies how these sounds are understottebistener. The listener needs
to actively participate in the process, extraciimgrmation from the signal in terms
of intrinsic characteristics and context charastes. The listener also uses
information that is independent of the signal andrelation to their linguistics
experience stored in memory.

To decode a linguistic signal, listeners go throubree stages (Marrero,
2001): i) audition, it is a passive and automatiechmnism by which the signal
activates the fibers in the auditory nerve thabwallus to distinguish sounds, ii)
perception, when the nerve system converts thekigto linguistic units, and then
segments, classifies and categorizes them, andcaimprehension, which is the
interpretation of the message in terms of gramrabiaod semantic meaning. Given
that our articulatory system tends to produce sswaglsimilar as possible, and that
our perceptive system needs sounds to be as disi@ple as possible, it seems that
our perceptive system has played a key role irettodution of language.

In discrimination tasks, where listeners have tigeine whether two sounds
are similar or different, the mechanism activateduditory, i.e., the characteristics of

the sounds are essential. In identification orgatieation tasks, when listeners have
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to identify and label stimuli, they resort to themental models that they have of such
sounds to make a decision. One of the main difterbetween discriminating and
identifying is that we can potentially detect mimihdifferences between sounds but
our capacity to categorize and store them in menshynited. Here, two processes
of perception are at play, as we mentioned abouditéry perception is a bottom-up
process based on the physical characteristics ef sibunds, while categorical
perception is a top-down process that interpretsnds in terms of the pre-existing
categories in memory. When we use this last psoes label sounds that share
certain characteristics within the same categowo Bounds can considerable differ
in parameters such as duration and frequency hilitbst assigned to the same
category. This encompasses the variability that lwarfound in the signal, such as
coarticulation and dialectal variation. On the cant, other sounds may minimally
differ in one property that is important enoughbte categorized as two distinct
sounds. As Martinez Celdran and Fernandez Plafds (p. 113) statediferencias
articulatorias pueden producir cambios acusticos ymdestacables o, por el
contrario, cambios minimdg“articulatory differences can produce very rekatle
acoustic changes or, on the contrary, minimal cesijg Therefore, categorical
perception maintains the characteristics that rlisish sounds and minimizes
irrelevant differences to compensate for the ingmrfone-to-one correspondence

between acoustic cues and phonetic features.
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2.1 Acoustic Cues

We make speech sounds audible when the air is gusliteof our lungs while
producing a noise in our throat or mouth. By meainthe actions of the tongue and
the lips (articulators), we make changes in thesacbnoises. The speech sound is a
spectrum of acoustic energy produced by the vimatif our vocal folds and then
filtered by the articulators in our vocal tract.

The mechanism of speech production involves foocgsses (Ladefoged &
Johnson, 2010): i) the airstream process, thahésyays in which we push air out of
our lungs; ii) the phonation process, which inveltbke actions of our vocal folds.
When they vibrate, they produce voiced sounds; wiety do not vibrate, they
produce voiceless sounds; iii) the oro-nasal pmdag which we produce oral sounds
when the air escapes through the oral cavity asdlreounds when the air escapes
through the nasal cavity); and iv) the articulatprpcess, by which our tongue and
our lips interact with the roof of the mouth and ftharynx to articulate the sounds.

Speech sounds can be divided into three categdiegjiwara, 2009;
Ladefoged & Johnson, 2010): i) periodic voicing,iethis produced when the vocal
folds vibrate; ii) devoicing, sounds produced withgibration of the vocal folds; and
iii) aperiodic noise, which is when a turbulenfflaw is produced in a random way.

In the production of vowels, on the one hand, thealtract is relatively open
and the air escapes without obstruction, whichgihese sounds great loudness. The
vocal folds vibrate and, thus, vowels are voicdthe primary acoustic characteristics
of vowels is the location of the formant frequescispecifically, the first three
formants (F1-F3)” (Reetz & Jognman, p. 182), whmtovide information about

vowel quality. The rest of the formant frequenabsve F3 provide more information
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about the identity of the speaker than about tpe tf vowel. The case of consonants,
on the other hand, is more complex, as Ladefogddlahnson (2010) point out:

The acoustic structure of consonants is usuallyencomplicated than that of

vowels. In many cases, a consonant can be saice ta particular way of

beginning or ending a vowel, and during the consbadiculation itself, there

is no distinguishing feature. (p. 198)

According to the movements and position of thecaléitors, consonants are
classified in terms of place of articulation andnmer of articulation. For example, /p/
is a bilabial consonant because the lips closeotm fthe sound. It is also a stop
because the air is stopped from escaping the mehém the lips close. Consonants
can be voiced or voiceless, i.e., they are voickeénthe vocal folds vibrate when
producing the sounds, and voiceless when the viod@é do not vibrate in such
production. Stops and fricatives are the only Eigiconsonants that can be either
voiced or voicelessIn Spanish, only stops can be voiced and voicelsgertheless,
if we take into consideration the allophones preduafter the aspiration of /s/ in
WAS, we can say that this dialect can additionb#ye voiced fricatives.

In general, stops and fricatives behave in a siiay according to certain
aspects. Vowels before voiceless stops and vodétesatives are generally shorter
than vowels before their voiced counterparts. Adddlly, voiceless stops and
voiceless fricatives are longer in word-final pmsitthan their voiced counterparts.
Both types of consonants produce an obstructidhdgassage of the air, and that is
why they are called obstruents. However, fricatigws produced by the close
approximation of two articulators so that fricti@an be heard. In turn, stops are
produced by a total closure of the airstream (Laged & Johnson, 2010). The
primary difference between voiced and voicelespssto English, rather than voicing

itself, is that voiceless stops display aspiratitm.Spanish, the main source for
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distinction between both sets of sounds is Voicegdiime (Abramson & Lisker,
1973). English fricatives, on the one hand, arditially divided into sibilants /s, z,
J; 3/ and non-sibilants /f, \§, d/. On the other hand, Spanish fricatives aresibiéant
/sl and the non-sibilants M, x/. In all case, the sibilants display greaterdioess than
the second set of fricatives. As we explained ictiBe 1.3.1, the classification of [h]
is controversial. Some authors describe it as tialvicative (Collins & Mees, 2003;
Ogden, 2009, Roach, 2010; among others), whilergthiew it as part of the vowel
because it presents vowel-like formants (Hagiw&@09; Jongman, Wayland, &
Wong, 2000; Ladefoged, 1982). We will consider Hn]fricative sound for the
purposes of our study.

An acoustic cue “consists of one or more acousticpgrties that are
considered to provide unique information aboutitentity of a particular segment”
(Reetz & Jognman, 2009, p. 185). When reading spgrems, we should be aware of
the existence of three basic types of sounds (loagef & Ferrari Disner, 2012): i) a
stop sound is characterized by a white gap reptiegea period of silence (closure),
followed by a thin vertical stripe that is darkérg release burst); ii) a fricative sound
is characterized as dark areas close to the tophefspectrogram, iii) vowel,
approximant, and nasal sounds are characterizedpdrgllel horizontal bands
(formants), which can be from two to five in numbgenerally with one of these
bands below 1000 Hz and another band between 200Cartd 3000 Hz. In
experimental tasks, it is common to employ citafiomm words as stimuli. These
forms are isolated words presented one at a tinmwveMer, when stimuli are
sentences or recorded conversations, “the rangphohetic variability found in
connected speech is a good deal greater and mbtle hian the variability found in

citation forms” (Ladefoged & Johnson, 2012, p. 108hich makes it difficult to

46



describe the sound patterns in terms of phonetibsys. For this reason, quantitative
measurements of acoustic cues such as durationjtaaep frequency, voice onset
time, center of gravity, and formant transition®ften a more adequate way to carry

out these descriptions.

2.1.1 Stops

The study of consonants has focused on the peocepfi stop consonants
from the very beginning. Their articulation consisff three periods: i) shutting, the
period where the articulatory organs move towanéspilace of articulation of the stop
sound, ii) closure, the period of total closuret thi@vents the passing of the air and
increases its pressure, and iii) release, the ghesibere a burst of air is released
(Johnson, 2012, p. 169). When we produce stopsithe first blocked by a complete
constriction in the oral cavity that causes thesgte interval between the previous
vowel and the release burst of the stop. This imary characteristic of stops
represented by a white gap in the spectrogram dbatains no energy (voiceless
stops) or very low-frequency energy called voiceat Evoiced stops). After the
release period, and before the voicing of the Withg vowel begins, we find what is
called Voice Onset Time (VOT). This is defined a&ike"time interval between the
burst that marks the release and the onset of et that reflects laryngeal
vibration” (Lisker and Abramson, 1964, p. 422),,itke delay between the release of
air of a stop sound and the beginning of the vooad vibration.

Lisker and Abramson (1964) conducted a well-knovass-language study of
voicing in initial stops according to acousticalgraeters. They sought to determine
the best acoustic characteristic that listenerdaskstinguish English voiced stops /b,

d, g/ and voiceless stops /p, t, k/. Their datavipled enough information that VOT
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was a good parameter to distinguish the differésppss Across the eleven languages
that they studied, they came to the conclusion ttheit place of articulation plays a
key role in the duration of VOT. Labial stops /p,dbe shorter than alveolar stops /t,
d/, and these, in turn, tend to be shorter thaarvatiops /k, g/ (Whalen, Levitt, &
Goldstein, 2007; Cole, Kim, Choi, & Hasegawa-Jomst907, reported in Rojczyk,
2011). Additionally, voiced stops are shorter thawiceless stops. As Martinez
Celdran and Fernandez Planas (2007, p. 89) point‘aumedida que se atrasa el
punto de articulacion en direccion del exterioriaterior, el VOT aumenta[“The
further back the place of articulation is, the lagkhe VOT i8]. Figure 3 shows the

mean duration values for the six English stopsgbas Zue, 1976).

100
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0=
il

Mean VOT in ms

Figure 3.Mean VOT of English voiced and voiceless stops

More recent studies by Chen and Alwan (2001, 200@&stigated the effect
of VOT and first formant (F1) transition in the peption of pairs of voiced and
voiceless stops in noise. Although acoustic cuevdecing can be found in a higher
fundamental frequency, the absence of aspiratiod,the presence of a voice bar,
VOT proved to be the best characteristic for thassification of stops. F1 was

relevant when stops were followed by /a/ and when gtimuli were presented in
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noise. In this respect, Lisker’s (1975) percepstrdy found that varying the duration
of the VOT lead to significant changes in the pptiom of stops, and although F1 had
some effects on perception, it was not enoughfterdntiate stops alone.

Even more interestingly, Lisker and Abramson (196%p determined that
VOT in word-initial position can be classified intbhree groups: i) negative VOT,
voicing starts before the release of the stop (A80or more), characteristic of voiced
stops; ii) zero VOT, voicing starts approximatetyttee same time or shortly after the
release of the stop (0 to + 30 ms), characterwdtiopnaspirated voiceless stops; iii)
positive VOT, voicing starts after the release lt¢ stop (around +50 ms or more),
characteristic of aspirated voiceless stops. Ormotieehand, as the negative value of it
increases, so does the voicing of the consonantth®rother hand, as its positive
value increases, so does the aspiration of theooams. Spanish has negative VOTs
for initial /b, d, g/ and zero VOTs for /p, t, kh contrast, English initial /b, d, g/ show
zero VOTs and /p, t, k/ show positive VOTs (Table 2

Table 2

Classification of English and Spanish stops by VOT
category
negative VOT zero VOT positive VOT

English b,d, g p,t k

Spanish b,d, g p, t, k

Cho and Ladefoged’s (1999) later focused on a deygguage study of VOT
in 18 languages in which they corroborated thetemri®e of the three categories,
claiming that “the strongest evidence in favorlwdre being only three values is that
no languages have more than three contrasts” @). ERrthermore, they state that it
is the language-specific phonetic rules of a gileguage that dictates the timing

between the beginning of the articulatory gesturé the beginning of the laryngeal
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gesture, i. e., “the grammar of the language wdaddsupplying context restricted
values for features” (p. 227).

Apparently, our natural psycho-acoustic boundarfpisd at around +35 ms,
which makes zero — positive VOT distinction eadiean negative — zero VOT
distinction. According to Rojczyk (2001, p. 42),OM is perceived categorically, that
is the discrimination performance is discontinuoasitl categorical boundaries are
dependent on the place of articulation of the seumpproximately, categorical
boundaries for English labial stops are about 25forsalveolar stops they are about
35 ms, and for velar stops they are around 42 rhs. Spanish boundary for /t/,
according to Lisker and Abramson (1965) is 10 msthe left of their English
counterpart. The same authors (1973) later eskedalithe boundaries at 14 ms. In CS,
bilabial stops are also reported to have a boundagbout 10 ms (Lépez-Bascuas,
Fahey, Garcia-Albea & Rosner, (1998). According Ntartinez Celdran and
Fernandez Planas (2007), the mean duration of @€ ér /k/ is 35 ms, for /t/ it is 20
ms, and for /p/, 14 ms.

Rosner, Lopez-Bascuas, Garcia-Albea, and Fahey)Zi0died VOT in CS
initial stops for comparison with the results inINEdms’s (2007) study of stops in
Venezuelan, Peruvian, and Guatemalan Spanish. &otfies reported significant
effects of voicing and place of articulation onpstdvOT, with negative VOT and
longer zero VOT for velar sounds than for bilaaad dental sounds. Nevertheless,
The VOT for CS /p, t/ were longer than the VOT fioeir Guatemalan counterparts,
while Venezuelan and Peruvian VOTs for /t, k/ wdomger than their CS
counterparts. In general, the negative VOT in Guatan and Peruvian voiced stops
were longer than those in CS stops, while it wamteh for Venezuelan /d/ than for

CS /d/. Therefore, dialect differences appear fmarfssh voiced and voiceless stops.
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One study that deviates from the previous studmeserms of the type of
stimuli used is the one conducted by Yao (2007)henclosure and VOT of voiceless
stops in English connected speech. It seems tbafattiors taken into consideration
proved to only account for 26% of the variability closure and VOT values. Age
and gender could only explain 1% of the variabi(itpnsidering that their age range
was from under 30 to over 40), speaking rate ootpanted for 13% of variability in
VOT and 4.5% in closure duration, place of artitiola could only explain 2.2% of
variability in VOT but a higher percentage of véaildy in closure duration (8.1%).
Word frequency, on the contrary, was found to haveffect on both VOT a closure
duration, i. e., “If some words occur extremelyeoftit is possible that they become
the target of certain changes in production, fstance, acceleration, phone reduction

and coarticulation” (p. 218).

2.1.1.1Stops after WAS aspiration

In Section 1.2.1 (Alvar, 1996; Gerfen, 2002; Taae2007a, 2007b, 2012), we
saw a general description of how aspiration of oeple /s/ can affect the following
sounds; more in particular, how it affects voicsle®ps. As Parrell (2012) argues:

the productions of /s/ in Western Andalusian Sgarase reported to be

somewhat variable, ranging from a full sibilantpeaspiration to a breathy
period at the end of the preceding vowel to poptrason ... with the last

being the most common. (p. 37)

Observe Figures 4 and 5, where a clear differencéQ@T duration can be

detected between CS [t] and WAY[t
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Torreira (2007a) was a pioneer in describing thhenmmenon, although he
acknowledges that two previous studies had alrgadtyted in this direction (Maza,
1999; Vaux, 1998). His study first analyzed wortkmal /st/ in laboratory-recorded
speech of CS and WAS speakers, and subsequerdlyomaneous speech of WAS
and Eastern Andalusian Spanish (EAS) speakersotim ¢tases, he observed higher
VOTs for the Andalusian stop after aspiration imparison to the CS stop after
sibilance. Despite variability found in the recargs, and factors such as speech rate,
prosodic context, syllable stress, his findings eveonsistent with the premise that
Andalusian aspiration induces longer VOTs. Anotfaator that was derived from
aspiration is that both stop closure and the prsamwel were lengthened, as long as
we consider the aspiration of /s/ as part of theeloOtherwise, as is the case with
vowels before /s/, they were actually shorter.

Subsequently, Torreira (2007b) compared the prosluctf word-internal /st/
of WAS with the production of the same sequencespiiyakers of Portefio (Buenos
Aires, Argentina) and Puerto Rican Spanish. Whatdumd is that WAS displays
shorter pre-aspiration and longer stop closureparst-aspiration period than the other
two Spanish dialects. Under the Articulatory Phogyl framework proposed by
Browman and Goldstein (1989), in which articulatogestures are seen as
phonological units, the author seeks to provideegplanation for this phenomenon.
This framework states that “gestures involved iiabje onsets tend to couple into an
in-phase relationship, while gestures in coda osdre left out of phase with respect
to surrounding gestures” (Torreira, 2007b, pp. 118), i.e., at onsets, articulatory
gestures tend to be simultaneous while at codastdrel to be more variable. His

proposition is that of a gestural reorganizationwinich the glottal opening for the
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aspirated /s/ and the supraglottal closure forftllewing stop overlap instead of
being sequential, as is the case with dialects prighaspiration.

Finally, in 2012, Torreira further investigated WASpiration before the three
voiceless stops /p, t, k/ according to differenéesgh rates and stress patterns. He
found that, despite these two factors, VOT did sighificantly vary in duration.
Therefore, it seems that “the glottal and supraglajestures may be phased very
closely even in conditions in which we would nopest much articulatory overlap,
hence the lack of significant effects of speecle @td stress location on VOT” (p.
61).

In reference to the variability found in WAS aspac stops, Ruch (2008)
researched the production of /st/ in Seville. Whhé found were nine possible
realizations for this sequence: two with sibilafgt, [%]; four with aspiration H],
["t", %", [t"], one with assimilation [t:], one with completeletéion of /s/ [t], and
finally, the new phenomenon that we mentioned imyér 1: the affricatedt The
most common of these realizations was the postatspli stop [§ (49.1%), followed
by the affricated stop Jt (22%). Additionally, Ruch (2012) conducted a
sociophonetic study of the production of /t/ antl iis internal-word position with
speakers from WAS (Seville) and EAS (Granada),n@gknto account their gender
and their age. She concluded that young speakeoglupe post-aspiration
significantly more frequently than older speakecd anly in Seville, but also in
Granada. They also produce less pre-aspiratidmudh this fact was only significant
for speakers in Seville. Additionally, she foundttiemale speakers showed greater
differences in VOT values than male speakers.

O’Neill (2009) also studied the sequence /st/ in SVilom Seville, narrowing

down the effect of aspiration to two most frequerttductions: [‘p&"a] and [‘pata],
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i.e. aspirated stops with or without pre-aspiratMfinat is interesting is that the author
considers the second realization as part of a méwfphonemes in the dialect'[f",

k", working in opposition to their unaspirated ceemfrts. Instead of being the result
of an overlap of gestures, as proposed by Torréiinese pronunciations correspond
to the phonetic realisation of a different sequesiceghonemes” (p. 79), i.e., these set
of sounds would be phonetic categories in itsetf aat the result of coarticulatory
gestures.

Parrell (2012) corroborates the claims by Torreofa a post-aspiration
phenomenon in WAS, but he states that the quesfiéwhether this reduction is an
online phonetic process or a phonological one lm$een thoroughly investigated”
(p- 37).

Finally, the most recent piece of work concernirastpaspirated voiceless
stops of Seville is the study carried out by Hof013). She investigated the
phenomenon in a sentence reading task from vapetspectives. First, she studied
whether the post-aspiration reported for /t/ alsi@reded to /p/ and /k/. In this regard,
she found that place of articulation “is the onbpust predictor of the presence of
significantly long postaspiration” (p. 81). Pospmation also extended to the velar
sounds but not to the bilabial sound, oppositehtofindings in Torreira (2012). Its
duration was significantly shorter for /p/ than te other two stops. Second, she
aimed at analyzing the phenomenon from a social leglistic perspective. The
longest duration of post-aspiration was found wtienpreceding vowel was stressed
and when in word-internal position, once more, isagreement with Torreira’s
claims (2007a, 2012). Although the social factod In@ effect in these realizations,
there was a tendency for younger women with collegacation level to reduce

sibilance and produce longer post-aspiration. Andit she interpreted these results
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under the Articulatory Phonology framework. Just tae previous studies, she
concluded that there is a negative correlation betwthe presence of sibilance and

post-aspiration.

2.1.2 Fricatives

Fricative sounds are produced when the articulatorsstrict the passage
through which the air escapes. These sounds atmgant, in the sense that “you can
continue making them without interruption as lorsggy@u have enough air in your
lungs” (Roach, 2000, p. 48). When the air passesugh the articulators, it creates
turbulence due to the size of the passage and dhene velocity of the airflow.
Therefore, “the faster the air molecules move,Ithueler the sound ... the narrower
the channel, the louder the turbulent noise” (John2012, p. 154). Nevertheless,
most fricatives are produced when the air hitslastaxle in the passage, i.e., the teeth
or the lips, increasing the amplitude of the tuemgke. This turbulence noise is
represented as a very dark area in the spectrogkanit. was the case with stops,
fricatives can also be voiceless /9),ff, x, h/ and voiced /z, v, @/ (the classification
of /h/ is controversial, as we mentioned earlier).

Fricatives can be described according to four dharetics: “spectral
properties of the friction noise, amplitude of theise, duration of the noise, and
spectral properties of the transition into and @futhe surrounding vowels” (Reetz &
Jongman, 2009, p. 189). Sibilant fricatives havaae pronounced spectral shape
because the air hits the teeth. Therefore, theolveaibilants typically present clear,
distinct spectral shapes while labiodental ande()diental non-sibilant fricatives

display a relatively flat spectrum. Velar fricattv@resent little energy at higher
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frequencies since their greatest amount of eneogigentrates at lower frequencies;
particularly, in the area corresponding to the Fthe adjacent vowel.

Unlike their voiceless counterparts, voiced frice§ have two sources of
energy. not only does it originate from the turlmilenoise derived from the
constriction of the air passage, but also fromuibeation of the vocals folds, which
generate low-frequency energy. The spectrogrambotifi types of fricatives are
similar, with the exception that “they contain adwhal low-frequency energy
corresponding to vocal fold vibration and slightlyss intensity in the higher
frequencies because part of the energy of thereanst serves to make vocal folds
vibrate” (Reetz & Jongman, 2009, p. 192).

In Spanish, the fricative sounds aredifs, x/, to which Quilis (1981) adds the
allophones [h] andf]. In English, the fricative sounds are the voissl#,0, s, [, h/
and their voiced counterparts /v, 8,3¢, As we reported in Section 1.3.1, Barreiro
Bilbao (1994) conducted a cross-sectional studyhef acoustic characteristics of
Spanish /f9, s, x/ and RP English /6, s, [, h/. Among the characteristics measured,
we find range of frequency, duration, and theirctfad peaks. Concerning the range
of frequency, she concluded that non-sibilant 6/f, present a great amount of
dispersion of energy that extends between 1000ndz& 400 Hz. Non-sibilant /x, h/
have a concentration of energy in the lowest afghe spectrum, from 0 Hz to 11
500 Hz. Sibilant /sf/ show a narrower band of frequency, from 1300 144 800
Hz, although with higher intensity. With respectids, their place of articulation has
an effect on their respective frequency.6ff,are articulated at the front of the oral
cavity, /s, Jl are articulated in the mid area of the oral gavivhile /x, h/ are
articulated at the back of the oral cavity. Thedtives articulated at the back present

lower frequency limits than the other sounds. Thardieulated in the middle section
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have low upper limits and higher lower limits. Rigathe fricatives articulated at the

front of the oral cavity present higher lower lism&nd low upper limits.

With respect to the duration of the fricatives, $band that both sets of
fricatives had a similar duration according to theliace of articulation. However,
fricatives in word-internal position were shortarSpanish, while fricatives in word-
initial position were shorter in English. Additidha the velar sound /x/ had a similar
duration to that of /f/, whereas English /h/ waspghort.

For the author, differences in spectral peaks hee Key characteristic to
distinguish these fricatives. This parameter iialuo explain why thetfasvase de
algunos de estos sonidos ... de una lengua a otiéegaruna pronunciacion errénea
Yy, en otros casos ... N0 supone cambios importantesival perceptivo o
articulatorio” (p. 477). [“transfer of some of these sounds ..athnguage to another
leads to an erroneous pronunciation and, in otage< ... it does not imply important
changes on a perceptual or articulatory level”k 8lvides them into three groups:

i) Sibilants, which have formants with great amplitalde to the high-pass filter
of the oral cavity. Spanish /s/ has a great comaBoh of energy in one
formant from 3515 Hz to 6317 Hz, while English f&s this energy from
4336 Hz to 6619 Hz.Cuanto mas se retrae la punta de la lengua mas ésja
la frecuencia de dicho formaritép. 467) [“The more retracted the tip of the
tongue is, the lower the frequency of such formjam&ccording to Quilis
(1981), the closer the place of articulation ishi front of the oral cavity, i.e.,
the dental area, the less strident /s/ becomesther words, the length of the
vocal tract from the point of constriction to thpsl is inversely correlated to

the frequency of the peak in the spectrum (Hughétale, 1956).
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i) Labiodental non-sibilants have an almost flat speat For Spanish /f/, the
greatest information is contained in the first ¢hfermants, that is, below

6000 Hz. For English /f/, this information can alse found around 11 300

Hz. B/ presents more noise than /f/, without formarts.information lies in

both low and higher frequencies. For Spanish,akpaip to 9000Hz, while for

English it peaks up to 8000 Hz.

i) Velar and glottal non-sibilants present great epengthe lower area of the
spectrum and have a marked coarticulation withafjacent sounds. Spanish

IxI contains information in the first three formstelow 3000Hz. Over 4000

Hz, it only presents noise without formants. Erglis/ has five formants up to

8000 Hz.

In fact, the spectrum of the fricatives articulatgdhe front of the oral cavity,
in conjunction with neighboring vowels, see howitlspectral peaks in the higher
area of the spectrum increase their amplitude etfiosatives articulated in the middle
section of the oral cavity suffer a decrease iiir thé and an increase in their F2; and
the fricatives articulated at the back of the @ality suffer changes in amplitude and
their formant frequencies.

The energy of apical /s/ starts at 3500 Hz andhesthe highest point around
the center of the spectrum (Martinez Celdran, 208drtinez Celdran & Fernandez
Planas, 2007). However, before dental stops /t//dhdsibilance is said to suffer a
process of dentalization, to which Quilis (1966)poges, claiming that a dental
allophone would be close t®][ Although there seem not to be great differences
between apical /s/ and “dental” /s/, some diffeemnin F1 seem to appear, as well as

differences between intervocalic /s/ and “dental’ YWhether this is a question of an
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assimilation process or a coarticulatory procesg a&uthors point at a partial
assimilation.

As far as the rest of the Spanish fricatives arecemed, Garcia Santos (2002,
reported in Martinez Celdran & Fernandez Plana®y7R0state that their perception
varies according to their duration. /f/ is perceived when longer than 90 ms; if its
duration is shortened to 40-80 ms, it is then peeckas [v], while it is identified as
the approximant [l3when its duration is less than 20 ms. Similafty,is identified
when its duration is longer than 85 ms, while iperceived as the approximani [
when its duration is shorter than 35 ms.

Along these lines, Herrero Moreno and Supiot Riga002) investigated the
characteristics than can distinguish voicelessafives /f, 6, x/ from the voiced
approximants [[30, y] of voiced stops /b, d, g/. In particular, thegiised on voicing,
noise, and duration as possible influential factdtey found that voicing and noise
are not reliable factors to distinguish these ssund the contrary, duration counts as
the key factor for distinction. In this case, thethers also equate duration and
tension. On this aspect, Martinez Celdran and relePlanas (2007) disagree with
the notion of duration equated to tension, claintimgt tension is not the product of
duration but rather an increase in the tensiorhigtweads to longer duration.

Likewise, English /s/ also shows a large amourgradrgy at high frequencies
(Ladefoged & Ferrari Disner, 2012), extending o¥@r000Hz and with little energy
below 3500 Hz.Jl, in turn, concentrates energy around 3000 Hz,thusl is lower in
pitch than /s/. On the contrary, /f/ arfil show energy over a range of frequencies,
i.e., greater dispersion, with higher concentrabbenergy around 3000-4000 Hz for
the former and above 8000 Hz for the latter. Theiced counterparts /z, v, d/,

respectively, have less intensity because the memewf the vocal folds to produce
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voicing diminish the airstream that escapes thetmdlevertheless, they have similar
energy distributions to their voiceless equivaleAis Ladefoged and Maddison state
“the greater frequency of voiceless fricativeshe tvorld’s languages may be due to
the fact that the strong low frequency energy thatllts from voicing tends to mask

the lower amplitude frication noise in the higheguency range” (p. 176).

The question of how to measure and distinguishatites using acoustic
parameters has been long held. Studies by Jass@iD)(1Forrest, Weismer,
Milenkovic, and Dougal (1988), and Wrench (1995npat a better discrimination of
sibilant fricatives than non-sibilant fricativesoWever, as criticized by Shadle and
Mair (1996), “none of these studies has used speatralysis above 10kHz” (p.
1521). This is a critical question, since someedédhces can be found between the
front fricatives at frequencies higher than 10 @9 (Jongman & Sereno, 1995;
Shadle, Mair, & Carter, 1996). Nevertheless, evdremwusing, 16 950 Hz as the
maximum range for their data, they came to the losian that spectral moments are
not reliable for the distinction of the Englishritdricatives [f,0, s,/].

Jongman, Wayland, and Wong (2000) conducted a-kogke study for the
classification of place of articulation in Englighcatives in terms of spectrum,
amplitude and duration, and the location of thaspgrties along the sound. Alveolar
sounds /s, z/, which are articulated at the tesdtbyw a high-frequency turbulence and
a primary spectral peak at higher-frequencies tki@an other fricative sounds.
Labiodental /f, v/ and dentab,/d/ do not display a particular highest peak at an
given moment. f| 3/ generally show a peak which coincides with the d¥3the
following vowel. In this sense, “spectral momengs/é not been shown to reliably
differentiate the nonsibilants” (p. 1254). In thaitudy, however, they found that

spectral cues could not only differentiate sibilatom non-sibilant fricatives, but also
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/s, zl from [, 3/, and /f, v/ from @, &/. In terms of amplitude, sibilant fricativesosted
higher amplitude than non-sibilant fricative§, @/ > /s, z/ > If, vl > @, d/). As to
relative amplitude, “defined as the difference lesw fricative and vowel amplitude
in the F3 region for sibilants” (p. 1254), also vt to distinguish place of
articulation, with the highest relative amplituder /s, z/, which show their peak
above the F3. Noise duration is generally longesibilant fricatives than in non-
sibilant fricative sounds, and longer in voiceldéssatives than in voiced fricative
sounds. While they found that normalized duratiounla@ distinguish /s, z/ frony,/3/,

it failed to distinguish the other two pair of sasn which leads the authors to
conclude that duration is not a reliable measumigtnguish the place of articulation
of fricative sounds.

In their cross-language study of voiceless fricadivin seven languages,
Gordon, Barthmaier, and Sands (2002) also found dbaation was not a strong
parameter to distinguish fricative sounds. Whay toeind is that the place where the
constriction occurs is relevant. The further bduk ¢onstriction is located, as was the
case of the velar /x/, the lower the frequency ha# fricative. In general, despite
variability of cues, spectrum proved to be a réégimarameter for the discrimination
of fricatives. Nevertheless, the methodology o$ ttudy was questioned by Boersma
and Hamann (2008), stating that they “apparentlgduthe incorrect method of
Ladefoged (2003), which weighs the frequencieshieyr tintensity values in dB and is

therefore sensitive to arbitrary recording settir(gs 229).
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2.1.2.1Fricatives after WAS aspiration

As described in Section 1.2.1 (Alvar, 1996; JiméRemandez, 1999), WAS
voiced stops are generally fricatized after theraipn of /s/ in final position. When
aspiration precedes voiced stops, they becomdifsa with a subsequent change in
their place of articulation. Bilabial /b/ becomedibdental [v/f], dental /d/ becomes
interdental [&], and velar /g/ remains velar or becomes glottéi][ Additionally,
Spanish voiced approximant, [, y] are allophones of the voiced stops /b, d, g/ in
word-initial position preceded by vowel or /s/, wihiis true not only for CS after /s/,
but also for CS and WAS after vowel. Martinez Cétdand Fernandez Planas (2007,
p. 208) argue that, unlike fricativesu' intensidad es relativamente débil, comparada
con las vocales vecinas, y su duracion es bastmete? [“their intensity is relatively
weak, compared to the neighboring vowels, and thaiation is rather bri€f] When
producing approximants, the articulators have & l&sict position than the one
needed to produce fricatives, given that the tensw produce fricatives is much
higher than the one needed to produce approxim@ets also Martinez Celdran,
2004).

Observe Figures 6, 7 and 8, where we can see a tci®sition from the
voiceless stop [t to the voiced approximant J[&fter sibilance, and finally to the

fricative [0] after aspiration.

2 See Lisker and Ambramson (1964) for the preseneevoice bar in voiceless stops.
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To this day, the best-known piece of work relatedricatization of voiced
stops after aspiration and to voiced approximasitthe study by Romero Gallego
(1995). He studied the articulatory gestures tmatedie these two sets of sounds in
Andalusian Spanish, which are the effect of aspimatand what is known as
spirantization, respectively. In terms of mannergiculation, i.e., labial, dental, and
velar, he observed that the degree of constrichetween the fricatives and the
approximants was not different. Instead, primaffedences between the two sets of
sounds resided in their duration: the fricative retgiwere significantly longer than
the approximants, for the three manners of artimra

Martinez Celdran (2012) observes that there isabdity in the degree of
constriction of the approximants, although neveselenough to cause turbulence.

Fricatives, on the contrary, necessarily have thestriction and the tension to cause
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this noise. Thus, la diferencia acustica y perceptiva principal enthécativa y
aproximante consiste en la presencia de turbulenerala primera, ... y su ausencia
en la segunda que, por el contrario, presenta astrégulares de pulsos glotaldp.
4). [“the main acoustic and perceptual differeneténMeen fricative and approximant
consists of the presence of turbulence in the formeand its absence in the latter
which, on the contrary, presents regular striatibglottal pulses” (p. 4)].

Figures 9, 10 and 11 below show spectral sliceth@fthree WAS fricatives

that result from the aspiration of the voiced apprants.
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2.2 Summary

In this chapter, we have focused on one of thedbres of phonetics: acoustic
phonetics. We have seen how speech sounds cansoebed in terms of their
acoustic properties, particularly as far as stopsl dricatives are concerned.
Additionally, we have reviewed several studies thaestigated the nature of these
sounds in WAS, as a result of the aspiration dfesilbe given in this dialect. It seems
that VOT is a good indicator of the presence ofiraipn in WAS voiceless stops,
while the spectral moments of fricative sounds hesmdered diverse views until
Jongman et al.’s (2000) work.

In the following chapter, we cover the area of pptoal phonetics,
specifically the area of L2 speech perception,\@adxplain how the acoustic cues of

the sounds, along with the listeners’ charactessplay a role in this process.
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CHAPTER 3

L2 SPEECH PERCEPTION

Speech perception in general can be describedeasettoding of the acoustic
signal in speech into meaningful information foe tistener. Native speakers, when
processing continuous speech, ignore certain acotges in favor of those that are
relevant in their L1, despite age, gender, or otgpeech of the speaker, to “focus on
the words being said, and not so much on exacthy tlwey are pronounced”
(Johnson, 2012, p. 100). The way we speak guidesvity we interpret speech. This
leads us to understand sounds according to theidgagspecific categories that we
have learned to use in our L1. Thus, “we hear seuhdt we are familiar with as
talkers” (p. 107), and our perception is also gdittg the linguistic knowledge that
we have of our L1, i.e., the phonotactic rules wf wative language.

The perception of non-native sounds is said to wepen several factors
related to the listener, such as L1, age of legrihOL'®), and L2 experience.
Initially, L1 listeners will have difficulty with P contrasts that are not phonetically
contrastive in their L1. Contrasts that are givethie L2 but absent in the L1 may not
be distinguished by the listeners. A classic examgf this is the perception of
English /r/ and /I/ by L1 Japanese listeners as single L1 category (Miyawaki,
Strange, Verbrugge, Liberman, Jenkins, & Fujimur@75; Best & Strange, 1992;
Polka & Strange, 1985 among others). As this cehti not given in their native
language, L1 Japanese listeners are generallyait@blistinguish these L2 sounds as

separate phonemes. As also found by Flege, Bothh,Jang (1997), L1 Spanish

13 This factor will be briefly addressed in Sectia8.2
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listeners in their study assimilated English /nda/ to Spanish /i/. Since this contrast
is not present in their L1, they matched them ® dhly phoneme available in their
native language. However, English /e/ was assiedlé Spanish /e/ and English /ae/
was assimilated to Spanish /a/, which are two rdistcategories in Spanish. L1
Korean and Mandarin listeners also confused /d//dnas this contrast is not given in
their L1 either. However, that was not the caselfbrGerman listeners, whose L1
does possess this contrast. Several studies hawegboout at the reliance on
durational cues by L1 Spanish listeners in the guron of L2 English vowel
contrasts, rather than on spectral cues inexistettieir L1 (Escudero & Boersma,
2004; Escudero, Benders, & Lipski, 2004). This seras evidence that L1 experience
may determine the way certain phonetic cues arel usd.2 speech perception.
Nevertheless, features that are shared by L1 andnL@ertain segments may not be
transferred to new L2 sounds automatically. Coneetly, the fact that L1 and L2
share the same features may not necessarily favoetion or learning.

Another factor to be taken into account when examih2 speech perception
is the listeners’ experience in the L2, which megd L2 learners to reorganize their
phonetic systems as experience increases. Begih@itgarners may find difficulties
that can be overcome with increasing experiencthénlanguage. Bohn and Flege
(1990) investigated the perception of English venel 1, e, &/ by experienced and
inexperienced L1 German listeners. While experiemag not an influential factor for
the perception of vowels that had similar or idegiticounterparts in German (/i;,
el), it proved to be crucial for the perception/af, which was a new sound for the
listeners. The inexperienced listeners performeghifscantly lower than the

experienced listeners in the identification of th® sound and seemed to resort to
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durational cues to distinguish it from /e/ (seeodiege & Liu, 2001; Flege, Takagi,
& Mann, 1996 for further effects of experience).

However, some studies have pointed out that expeFienay not render
higher accuracy in some cases. Levy and Strang@gBJZ0und that experience was
influential in the perception of L2 French conteasu, ce/, /i-y/ and /y-ce/ for
experienced and inexperienced L1 American Engligteders. However, no
differences were found between both groups ofriste for the perception of the
contrast /u-y/. Levy (2009) also studied the petioapof L2 French vowels by L1
American English listeners with no experience ierféh, with formal instruction in
French, and with formal instruction and immersionFrench. She concluded that
higher accuracy was found for the most experietiséehers and in bilabial context.
In this case, the acoustical similarities betweegn€h vowels were not sufficient to
explain context-specific assimilation patterns.téasl “it is suggested that native-
language allophonic variation influences contexdesfic perceptual patterns in
second-language learning” (p. 1138, see also Letaw 11, 2010).

To account for these contradictory results, twoitamithl factors need to be
taken into consideration in the perception of native sounds: the type of contrast
under study and the type of acoustic cues of thedithds (Barreiro Bilbao, 2002).
Not all contrasts are similarly difficult; otherath the L1 background and the L2
experience of the listeners, we should also loathatpsychoacoustic salience of the
sounds under study, that is, the sounds we peregigeexperience as more salient in
relation to our physiological capacity (auditory rgegption) and our phonetic

knowledge (categorical perception). As pointedlmuStrange and Shafer (2008):
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“... In general, place-of-articulation contrasts onsonants, cued primarily by

spectral differences of short duration, may be immed less salient than

voicing contrasts, cued primarily by temporal paggens ... Contrasts in
manner of articulation (e.g., fricative vs. stopdyrbe considered very salient
in that they are differentiated by differences aursd source characteristics.”

(p. 175)

In a series of studies (Hendrick & Carney, 1997ndteck & Younger, 2001,
Hendrick & Younger, 2007), the role of relative ditygle and formant transitions of
English stops and fricatives in speech percepti@s \wvestigated. Although the
nature of these studies was to investigate peaejmti hearing-impaired L1 listeners
in relation to normal hearing listeners, insighfindings with respect to acoustic cues
can be drawn. Studies have shown that in CV se@sem@anipulating a frequency
region of the consonant in the syllable relativéhi® amplitude of the same frequency
region in the following vowel (relative amplitudefluences the perception of place
of articulation for fricatives and stop consonants.

In this regard, Chen and Alwan (2003) studied teee@ption of English stops
and fricatives by English L1 listeners in termsptdce of articulation: labial /b, p, f,
v/ and alveolar /d, t, s, z/, in three vowel comdela, i, u/. They found that “the
perception of place for plosives and fricatives elets on whether the consonant is
voiced or voiceless” (p. 1499), i.e., voicelesssmrants were more robust than their
voiced counterparts. Later, Alwan, Jiang, and C{28i1) conducted a similar study
in which they found that the identification of tlstinction between labial and
alveolar stops in noise depends on the mannerticbiation and its interaction with
voicing.

In a cross-language perception study, Silbert, degJand Park (2005)

investigated the perception of English consonangtKobrean listeners in terms of

voicing, place of articulation (labial/coronal), nreer of articulation (stop/fricative),
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and position in the syllable (initial/final). Theokean language does not have non-
sibilant fricatives produced at the front of thalozavity and neutralizes voicing and
manner of articulation in syllable-final positiaius, the identification task tested the
effects of L1 specific phonological patterns in ferception of non-native features.
The identification of voicing was rather good fabial and coronal stops and
fricatives in syllable-initial position, althoughightly worse for labial fricatives. In
both cases, there was a bias towards voicelessifedaton. In syllable-final position,
they exhibited a poor performance in the identtiara of voiced labial stops and
coronal fricatives, with a tendency to identify thieative sounds as voiceless sounds.
In terms of poor performance, it seems that “beirfgcative and being coronal both
increase the likelihood that the listeners willlcal segment voiceless” (p. 13),
resulting in the perception of consonant noise@mted and voiceless fricatives in a
similar way.

A study by Wagner, Ernestus, and Cutler (2006)used on the role of L1
fricative inventory in the identification of L2 fratives. They studied how listeners of
German, Dutch, English, Spanish, and Polish idedt$pectrally similar fricative®/
and /f/ in terms of formant transitions with andhaiut manipulation. Since German
and Dutch do not have spectrally similar fricativdsey were not affected by the
changes in transitions, while listeners of the ramg three languages did. Their
conclusion is that all listeners “may be sensitivenismatching information at a low
auditory level, but that they do not necessariket&ull advantage of all available
systematic acoustic variation when identifying ploes” (p. 2267).

In a similar study, Cutler, Cooke, Garcia Lecumbesnd Pasveer (2007)
investigated the identification of GAE consonantsnbise by native listeners, and

Spanish and Dutch listeners. With respect to finrest/f, 6/, due to the similarities of
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their native inventory, Spanish and English listenesed the same cues, while Dutch
listeners deviated more from native performancevedbeless, in the presence of
noise, when transitional cues are difficult to idigtiish, both English and Spanish
listeners’ identification was affected negatively. this case, the performance of
Dutch listeners was not so affected because theéyai rely on formant transition
information in the first place, “but relied on tlseady-state information in the
fricative noise” (p. 1588).

Similar results were found in Barreiro Bilbao (199&ho also researched the
perception of fricatives by L2 listeners. In pautar, she studied the effect of voicing
and place of articulation in the categorizationtwb English contrasts that are not
present in Spanish, that is, /s, z/ and//sor the first pair of sounds, when the voice
bar was removed, the results were random. ThugjiSpésteners made use of voice
to distinguish these two sounds. In the case ok#w®nd contrast, Spanish listeners
relied on the frequency and amplitude of the fiies, and not on the F2 transitions,
just as Dutch listeners did in the study descrifaolve.

Considering all the factors and the research meati@bove, there is still one
more aspect of L2 perception that needs to be esgbldlost research covers the
perception of categorical sounds of mainstreamuaggs; next section covers
research concerning the perception, categorizagiat identification of dialectal

variations of a language.
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3.1Perception of L2 Dialect Variants

Research indicates that categorization and discatan varies across L2
contrasts and across L1s. L2 learners’ perceptiom2o contrasts systematically
depends on the phonotactic, allophonic, and caedatiory patterns of their L1.
Moreover, highly relevant for this dissertationthe assertion that not only does the
L1 of the listener have an effect on the perceptiba given L2 sound or contrast, but
also “L1 and L2 dialect differences can both systeeally affect perception of L2”
(Best & Tyler, 2007, p. 19).

This is why, when encountering an unfamiliar L1leltd perceptual learning
may need to take place. Studies show that preferisngiven to unmarked dialects or
mainstream varieties of a language. Clopper andllBna (2006, 2008) studied the
intelligibility of dialect variation in noise. Inalvorable conditions, GAE and Southern
English were better identified than Northern andiMilantic English. However, in
unfavorable noise conditions, the intelligibility GAE was greater than that of the
other three dialects, suggesting that dialect miiron may be conveyed by aspects
of the signal that are relatively vulnerable togegtual disruption by noise.

Sumner and Samuel (2009) also demonstrated thikehigccuracy in
identification of mainstream features of a langudgethermore, they also found that
being familiar with a dialect renders greater idedtion of its features. They
researched word recognition in dialectal variateomd the role of experience in
perception and representation. With a series ddstass/olving priming they targeted
the perception and production of r-dropping in N&wrk City (NYC) dialect,
opposed to GAE full realization efer > [a]. Listeners in this study were i) speakers
of NYC dialect, ii) speakers familiar with the dat, and iii) speakers of GAE

unfamiliar with the dialect. They came to the caisebn thatdialect production is not
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always representative of dialect perception andesgmtation; listeners familiar with
but not speakers of NYC dialect performed similadyspeakers of the dialect in
perception tasks. Thus, experience seems to syraffgct a listener’'s ability to
recognize spoken words, although variants that rawve regionally-marked are
preferred overall.

If we take this to the domain of L2 acquisitionffeliences in phoneme
inventory between L1 and L2 pose a higher diffigtiftan L1 differences; L2 learners
require exposure to, training in, and use of thetd Attain the new features. One of
the most recent works on L1 cross-dialectal peroeps the study by Tuinman et al.
(2011), which focused on the perception of Bri&siglish intrusive { by speakers of
American English, who accurately perceived vowélahwords despite intrusivel]f
Nevertheless, these results are in contrast wighfitidings for the same materials
presented to proficient L2 listeners (Tuinman et 2007), whose responses showed
that they perceived intrusive] as word-initial /r/. Although L1 dialect variatias not
equivalent to L1-L2 differences, the results brgasthowed a robust ability by L1
listeners to adjust to variation within the santglaage.

A study by Cutler, Smits, and Cooper (2005) haa &sgplored this dialect
variation within the same L1 with the addition afogects from an L2. They studied
the identification of American English vowels in esp and closed syllables by
speakers of American English, Australian Englisid Butch. Both groups of English
speakers clearly outperformed Dutch speakers; tieless, vowel tenseness
judgment was more variable for Australian Engligleakers due to cross-dialectal
differences. When speech input mismatches the enali@ect, the difficulty is very
much less than that which arises when speech marhatches the native language

in terms of the repertoire of phonemic categoriesiable.
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When we move towards L2 perception by listenerdiiéérent L1 dialects, we
find works such as that by Chadkova and Podlipsk§1{), who studied the
perception of Dutch /i:/, characterized by spectral differences, by tiste of two
dialects: Bohemian Czech and Moravian Czech, whave the same contrast. The
first one is also based on spectral differencesredsethe second one is based on
durational differences. As predicted, Bohemian Gzgmeakers assimilated the Dutch
contrast to two L1 categories while Moravian Czegeakers assimilated the L2
contrast to a single categoryl, /supporting the claim that different L1 dialecn
render different assimilation patterns of the saimenative contrast.

More recently, Escudero and Williams (2012) studtezl perception of Dutch
vowels by speakers of Peruvian Spanish (from Liara Peninsular Spanish (from
Madrid), whose results indicate that acoustic d#fees in the native dialect can be
more influential than proficiency in the L2. Penifeg Spanish speakers outperformed
Peruvian Spanish speakers despite being less iprdfian Dutch. Therefore,
experience in this case does not seem to be nesare for perception; results show
that L1 dialect prevails.

Moving towards our dialects under study, we foumat research on AAE has
been especially directed towards the descriptiorthef language in fields such as
variation and change, grammar, phonology, lexicord aise, ethnic identity,
education, origins and history, and recently higp fowulture (Alim, 2004; Baugh,
2000, 2004a; Billings, 2005; Fasold, 1972; Gredi)4b; Morgan, 2001; Mufwene,
2003; Poplack, 2000; Spears, 2001; Wolfram et 2001; Zeigler, 2001, among
others). In the field of speech perception and pectidn, research on AAE has
traditionally focused on its implications for edtioa, particularly for reading and

writing among AAE-speaking children. In any casesearch is mainly restricted to
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L1 studies (Craig & Washington, 2004; Laing, 20&&ymour, Bland-Stewart, &
Green, 1998; among others).

Felder (2006) studied the perception of final vdicend voiceless stops
produced by AAE speakers, by both experienced Asterders and GAE listeners
with little or no AAE experience. The words weregented in two medial sentence
contexts, followed by either a vowel or by the wb&ss fricative consonant /f/, and
subjects were given response alternatives. Both A GAE groups performed
similarly, identifying final voiced stops as consmi deletion or as voiceless stops.
Gender of speaker was also influential; listenezsc@ived the female speaker to
devoice stops in both contexts while they perceittedmale speaker to delete final
stops in /f/ sentence context. The author pointhatinability to determine if these
findings are the result of individual differencesteflection of AAE rules, or gender-
based differences.

Previously, Felder and Strange (2000) had studieddiscrimination of AE
contrasts betweem,/d/, which do not occur in Haitian Kreyol, andd/tor /f,v/ in
initial, intervocalic, and final position by bilingl speakers of Haitian/AAE and
dialectal speakers of AE/AAE. Haitian speakers 8tuis /t, d, v/ for @, 6/ whereas
AAE speakers’ realizations vary according to cont®esults indicate that perceptual
errors are related to the substitutions and re@izs characteristic of each variety and
thus dependent on L1 constraints.

Consistent with these results are the findings lighSand Conners’ (2003)
study of the relation of dialect to phonologicabgessing and its implications for
reading. They tested GAE and AAE speakers on timepttion of word-initial and
word-final consonant clusters in which one of thenmbers of the cluster was deleted.

As predicted, GAE listeners outperformed AAE liggenin word-final clusters while
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AAE listeners performed better in word-initial dgba, probably as a result of AAE
reduction of final clusters in speech (see alse KID07).

Studies on the perception of dialectal variationSpanish are not abundant
(see Boomershine, 2006; Diaz-Campos & Navarro-(alis2009; Face & Menke,
2009; Rose, 2010), although there is an increasitegest in the perception of the
sociophonetic variants of this language. Even whspiration of implosive /s/ is
reported in diverse Spanish dialects, the studhefperception of this feature seems
to be limited, especially by L2 learners.

Perhaps the most relevant research work for tlasediation is the study by
Schmidt (2011) of the aspiration of implosive /#f citation-form words of
Argentinian and Venezuelan Spanish by speakersAd, @ relation to their level of
proficiency (levels 1-5). Although the object ofrtetudy is a different dialect than
WAS, the one that we used for this dissertatioa,fédature of implosive /s/ aspiration
is given in both dialects. Results indicate that moatil level 3 do listeners start to
identify this dialectal feature and not until leveldo listeners perform similarly to
native speakers of the dialect. The author (Schn#@09) previously found that
familiarity with a Spanish dialect increases thenidfication accuracy of dialectal
features, although the unmarked dialect still remdeetter results, as mentioned
above.

How can these results be accounted for? Currentelmanf cross-language
speech perception attempt to explain how non-nasgands are perceived by
speakers with or without experience with the laggudn the following section, we
revise the main theories of these models with tinggse of applying them to our

current study.
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3.2 Models of L2 Speech Perception

3.2.1 Native Language Magnet Model

Developed by Kuhl (1992, 1993a, 1993b, 1994) antdland Iverson (1995),
the Native Language Magnet (NLM) model is basedhenpremise that “exposure to
language early in life produces a change in peeckiistances in the acoustic space
underlying phonetic distinctions, and this subsadjyealters both the perception of
spoken language and its production” (Kuhl & Iversd®95, p. 122). Primarily
intended to account for L1 speech perception iant¥ first year of life, before their
acquisition of lexicon and contrastive phonolody tmplications of this model can
also be applied to adult L2 speech perception.

The organization of phonetic categories seems tarband prototypes, i.e.,
good exemplars of these categories, which act eepieial magnets for the rest of
the sounds in their category, attracting them adlicing the perceptual distance
between them (lverson & Kuhl, 1996). This magné&tcetfis species specific and, by
6 months of age, it is affected by exposure towemilanguage, giving way to the
warping of the acoustic space underlying phonetic peroaptivhich increases with
language exposure. Thus, as perceptual distanaengira prototype is reduced,
discrimination sensitivity to acoustic differencetose to the prototype is also
reduced.

While infants are able to discriminate pairs of jpfionetic segments across
boundaries but rather fail to discern differencesvMeen phonetic units within a given
phonetic category, this ability to identify changesategory “plays a role in infants’
abilities to organize their category representaidiKuhl & Iverson, 1995, p. 139).
Indeed, these general auditory processing mechanigrat identify perceptual

boundaries are said to be the base for languagefisp@agnet effects (for evidence
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against the magnet effect, see Frieda, Walley, &-1&gSloane, 1999; Sussman &
Lauckner-Morano, 1995; Thyer, Hickson, & Dodd, 2p00

In the field of adult L2 acquisition, NLM positsata sound in the L2 that is
similar to a sound in the L1 will be difficult talentify as different while those that
are different will be easily discriminated. In otheords, the closer an L2 phonetic
unit is to a prototype in the L1, the more it wile assimilated to and
undistinguishable from it. Nevertheless, the maat@hts at training as a method to
increase discrimination of L2 contrastive soundgrdon and Evans (2009) studied
the interference of L1 German (18 vowels) and Sgafb vowels) in the perception
and learning of English vowels. German subjectp@tibrmed Spanish listeners after
five training sessions; however, with ten additios@ssions, both groups performed
similarly and were able to retain the informatiearned.

Training seems to involve changes at a higher dedal, which implies that
listeners also draw on memory and attention. Whiten@on is directed towards
sound cues that are relevant to perform the categmn task, the distance between
the tokens is said to be increased, whereas thande along irrelevant cues is
reduced. As far as memory is concerned, alteraifionise task that involve memory
load do not seem to affect the influence of theqiypes.

How are these representations stored in memory? Nafférs two
possibilities; namely, either as individual instas®r as abstract summaries of these
instances, but does not choose one explanationt iWdanodel posits is that “speech
representations are initially auditory, but theyxdmae polymodal as infants acquire
information (both visual and motor)” (Kuhl & lversp1995, p.147). This notion of
articulatory dimensions is also supported by Be§1995) and Strange’s (2011)

models of cross-language perception
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3.2.2 Speech Learning Model

The Speech Learning Model (SLM) was developed lagé&l(1995) with the
aim to understand how speech learning works irtiogldo age of learning (AOL) and
particularly to L2 production and ultimate attaimmhef L2 pronunciation. It focuses
on experienced listeners (i.e. bilingual speakérsin infants to adults, and postulates
that language-specific aspects of L1 speech segnaeatstored in phonetic categories
within our long-term memory, the processes of whoeam also be applied to L2
learning. The model also posits that the existatggories and the new ones that are
formed evolve throughout our life span to reflettdnd L2 sounds which coexist in a
common phonological space and change as L2 experlaoadens.

In this respect, this model rejects the assumphan errors in production are
caused after a critical period for speech leariaged on neurological maturation.
Instead, it points at perceptual errors as a comdemominator in production errors
and accented speech. In fact, Flege, Freida & Nazg®97) conducted a pioneer
study in which bilinguals’ amount of L1 use was riduto influence accented speech
more than AOL (see also Flege & MacKay, 2004; FlddacKay, & Piske, 2002,
Flege, Schirru, & MacKay, 2003).

The principles governing L1 acquisition may notdapially applicable to L2
learning but, as mentioned above, they remain tintaoughout life. Experienced
listeners will perceive L2 sounds in terms of tHeirsounds (at first); therefore, their
perception will not be the same as that of naistemers’. This does not imply that an
L2 learner cannot establish further L2 categordsstearners’ experience with the L2
increases, so do their chances to discriminatdasini-L2 sounds and establish new
L2 categories independent of L1 representations ¢sedies that are contradictory

with this notion: Levy, 2009; Levy & Strange, 2008)
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SLM’s postulates are as follows (Flege, 1995, 9)23

P1

P2

P3

P4

The mechanisms and processes used in learnangL1hsystem,

including category formation, remain intact ovee tlie span, and can
be applied to L2 learning.

Language-specific aspects of speech soundgpecdisd in long-term

memory representations callpdonetic categories

Phonetic categories established in childhood fosounds evolve over
the life span to reflect the properties of all L1L@ phones identified
as a realization of each category.

Bilinguals strive to maintain contrast betwdel and L2 phonetic
categories, which exist in a common phonologicatcsp

SLM focuses on the phonetic level under the assompghat L1 and L2

sounds are related at a position-sensitive alloghl@vel rather than at a phonemic

level. This model also assumes a bidirectional Rlifiterference by which sounds in

both languages linked to one another influence anether (see H6 below), in

agreement with Grosjean’s (1998) claim that the tlmoguage systems of a

bilingual’s are constantly engaged.

The hypotheses are the following (Flege, 199538)2

H1

H2

H3

H4

H5

H6

Sounds in the L1 and L2 are related perceptuallgne another at a
position-sensitive allophonic level, rather than aatmore abstract
phonemic level.

A new phonetic category can be established forL2 sound that
differs phonetically from the closest L2 sound ilinguals discern at
least some of the phonetic differences betweehlhend L2 sounds.
The greater the perceived phonetic dissimildsgyween an L2 sound
and the closest L1 sound, the more likely it id fftzonetic differences
between the sounds will be discerned.

The likelihood of phonetic differences betweehdnd L2 sounds, and
between L2 sounds that are noncontrastive in thebkihg discerned
decreases as AOL increases.

Category formation for an L2 sound may be blockg the mechanism
of equivalence classification. When this happensirgle phonetic
category will be used to process perceptually kihk& and L2 sounds
(diaphones). Eventually, the diaphones will resemirhe another in
production.

The phonetic category established for L2 soumyla bilingual may
differ from a monolingual’s if: 1) the bilingual’'scategory is
“deflected” away from an L1 category to maintainophtic contrast
between categories in a common L1-L2 phonologipaks; or 2) the
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bilingual's representation is based on differeratdees, or feature
weights, than a monolingual’s.

H7  The production of a sound eventually corresgotad the properties

represented in its phonetic category representation

This mechanism ofquivalence classificatiogeen in H5 is a process by which
an L2 sound can be perceived as identical, sinblanew with respect to an existing
L1 sound. The L2 sound will be assimilated to tHe dound if it is perceived as
identical or similar, whereas a new category wélformed for the L2 sound if it is
perceived as less similar or new (however, it islesr what the terms ‘similar’ and
‘less similar’ exactly refer to.)

Concerning the perception of non-native contraStdyl predicts that if two
contrasting L2 sounds are perceived as similam lol sound, then discrimination
will be difficult. At the same time, if one of tHe2 sounds is dissimilar to any L1
sound, then equivalence will not take place andva phonetic category will be likely
formed, so both perception and production can lvegechout relatively accurately.
Therefore, “the greater the perceived distancenof.2 sound from the closest L1

sound, the more likely it is that a separate categoll be established for the L2

sound” (Flege, 1995, p. 264).

3.2.3 Perceptual Assimilation Models

The Perceptual Assimilation Model (PAM), develofisoBest (1995), focuses
primarily on the perception of nonnative soundsbive listeners (i.e. monolingual)
with no experience in the L2. This model presentdiract-realist view of speech
perception based on gestural information whichikenELM, “is not built up from an
analysis of simple acoustic features” (Best, 1985177) but detected from speech

directly and actively by means of integrated petgaipsystems. L2 sounds “tend to
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be perceived according to their similarities tod atiscrepancies from, the native
segmental constellations that are in closest pribyxito them in native phonological
space” (Best, 1995, p. 193).

Monolingual speakers can not only distinguish pmoe® but also within-
category phonetic variations, rating them as gaopomr exemplars of the category.
This idea reflects the notion efarping that we have seen in NLM. According to
PAM, assimilation of an L2 phone can follow anytbése three patterns: i) the L2
phone can be assimilated to an L1 category as & gzemplar, an acceptable
exemplar, or a deviant exemplar of that categaoyyhe L2 phone can be classified as
uncategorizable, i.e., recognized as speech butanotxemplar of any given L1
category; and iii) the L2 phone may not be assieddo speech.

Additionally, the model establishes six possiblepety of perceptual
assimilation for nonnative contrastive sounds thiier in terms of difficulty: 1) if the
contrastive L2 sounds are assimilated to two difiet1 categories (Two Category or
TG type), then discrimination will be excellent) if the contrastive L2 sounds are
assimilated as equally acceptable or equally déwxemplars of one single L1
category (Single Category or SG type), discrimmratvill be difficult (above chance
level); iii) if the contrastive L2 sounds are as&ited to one single L1 category but
their goodness to fit differs (Category Goodnes€6r type), discrimination will be
moderate to very good. Additionally, iv) when orfetlee L2 sounds is not perceived
as similar to any L1 category (Uncategorized-Catiegd or UC type), discrimination
is expected to be very good.; v) if none of theda?inds are assimilated to any L1
category (Uncategorized-Uncategorized or UU typegrimination will range from
poor to very good; finally vi) if the L2 sounds ase different than any L1 sound that

they are not perceived as speech at all (Non-Aksibei or NA type), discrimination
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will range from good to very good (for a study itieh a revision of the UC type is

suggested, see Guion, Flege, Akane-Yamada, & P20if0).

3.2.3.1  Perceptual Assimilation Model-L2

Furthermore, Best and Tyler (2007) developed th&RA& to explain speech
perception by late L2 learners and to additionakview SLM from PAM’s
perspective. We must take into account that bytéhm L2 learner, they understand
“people who are in the process of actively learnamg L2 to achieve functional,
communicative goals, that is, not merely in a cla@s for satisfaction of educational
requirements” (p. 16).

On the one hand, the problem these authors see awitbreign language
acquisition (FLA) environment is the L1l-accenteguh that learners may receive
along with the different dialectal varieties of th2 language which can interfere with
perception. In addition, a further limitation isetlusual scenario of FLA being an
educational requirement and not a process of acte&ning to achieve
communicative and functional skills, as oppose&té learners. On the other hand,
unlike naive speakers, FLA learners are exposedhéoL?2; thus, the authors
encourage research on perceptual adjustment toob®asts in FLA settings as
opposed to SLA contexts, which is what we did is thssertation.

Whereas its predictions of the perceptual assimilabf L2 contrasts by
experienced listeners are similar to those posedtadguivalence classification in the
SLM and perceptual assimilation by naive listenarshe PAM, the three models
differ in one key aspect: PAM-L2 adds the phonatagievel of both L1 and L2 to
judgments of L1-L2 similarity and dissimilarity; uk, perceptual assimilation can

occur at the phonological, phonetic, or gesturadialatory level.
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This addition stems from the inclusion of L2 leaséto this model who,
unlike naive listeners in PAM, have knowledge o tphonetic and phonological
aspects of their L2. At the same time, this knogédepends on their developmental
stage and lexicdfi acquired, making the phonological level a lexitaietional one
where “listeners may identify L1 and L2 sounds asicfionally equivalent
(assimilated phonologically)”, which does not nesaggy imply that “the associated
phones are perceived as identical at the phoretal”l (Best & Tyler, 2007, p. 26).
For example, such is the case of French /#]>Which American English learners of
French assimilate to English /r/ & ht a functional level.

Late L2 learners, like naive speakers, may alscseorte difficulty in
assimilating L2 contrasts which are not distinctiveéheir L1, especially if they have
limited experience with the L2. However, as expsree and familiarity with the L2
increases, so does the perception and productitimeof2. PAM-L2 enumerates the
following four possibilities for the perception b2 contrastive sounds (Best & Tyler,
2007, pp. 28-30):

1. Only one L2 sound is perceptually assimilate@ tiven L1 phonological
category, as in UC type. In this case, discrimoratwill have little difficulty.
Alternatively, there exists the case in which tearher perceives an L2 sound as
phonetically deviant from their L1 sound but yebpblogically and phonotactically
similar on a lexical and functional level, and tleggiates them phonologically.

2. Both L2 sounds are perceived as equivalent éosime L1 phonological
category, but one is perceived as being more detiean the other. This instance
corresponds to the CG assimilation contrast. Tloel gxemplar will be assimilated to

the L1 category while it is estimated that, with &€2perience, the deviant exemplar

14 PAM-L2 considers that perceptual assimilation ererlikely to succeed for listeners with limited L2
vocabulary; otherwise, incomplete perceptual leayfiefore vocabulary expansion may give way to
fossilization.
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can move from a perceived phonetic variant of tlwwdg exemplar to a new
phonological category.

3. Both L2 sounds are perceived as equivalent @osdtme L1 phonological
category, but as equally good or equally poor exaspf that category. In this case,
it is an SC assimilation type, in which both L2 sds will be assimilated to the L1
category and discrimination will be difficult.

4. No L1-L2 phonological assimilation. In this caskee L2 sounds will be
uncategorized by the listener if they cannot benakged to any L1 phoneme but
rather share characteristics of several L1 phoncébgategories.

One limitation that the authors point out is thetwrhe aspects of sensitivity to
phonetic variation are related to similarities betw nonnative stimuli and native
speech patterns, but others reflect language-wsal/gverceptual tendencies. The
implications of these experience-tuned vs. unitgrBanetic sensitivities have not yet
been fully resolved” (Best & Tyler, p. 18). We wilée how Strange (2011) addresses

this issue in the next section.

3.2.4 Automatic Selective Perception Model

As a consequence of the models described in theopie sections, Strange
(2006, 2011) developed the Automatic Selective &w®ron (ASP) working model to
determine the mechanisms of speech processindgakatplace in the perception of
L1 and L2, using neurobiological studies for thegmse. The focus is on adult naive
L1 listeners -category that also comprises begmri@ learners- and on late L2
learners residing in a non-native country.

Much like PAM, ASP is based on the direct-reakstplogical view of speech

perception as “a purposeful, information-seekingivdg whereby adult listeners
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detect the most reliable acoustic parameters tpatify phonetic segments and
sequences in their native language (L1)” (Stra@@é.1, p. 456). By this mechanism,
adult L1 speakers resort to what she tesakective perception routindSPRS) to
detect relevant information for recognizing phomgidal sequences in their L1, which
become automatic with the mastery of the languégecontrast, late L2 learners
“must employ greater attentional resources in otd@xtract sufficient information to
differentiate phonetic contrasts that do not odautheir native language” (p. 456).
Therefore, L1 interference with L2 perception isrsas the attunement of L1 SPRs to
the incorrect information in the L2 input.

In this model, two modes of perception are desdriltiee phonological mode
and thephonetic mod€These are “ways of perceiving” determined by @ateiaction
of the listeners’ knowledge, purpose and intentidhe complexity of the stimulus
materials, and the demands of the task to be adamag” (Strange, 2011, p. 460).
The phonological modas employed by adult listeners to process contisubli
speech, whether by speakers of the same variatiydalects of the language familiar
to the listener. The context-dependent phoneti@trans are ignored in favor of the
semantic message of the utterance, using autoraaticrobust SPRs even in non-
optimal conditions. Th@honetic modeon the other hand, is context-dependent and
implies attentional focus to allophonic details aodhose phonetic and phonotactic
patterns necessary in their native dialect or laggult is also slower and may suffer
in non-optimal conditions. Strange, Bohn, Trend &hshi (2004) and Strange, Bohn,
Nishi and Trent (2005) studied the perceived sintyleof German [u:] and [y] to
American English vowels by naive speakers of Anagri€nglish. Overall, the two
vowel sounds were assimilated to their L1 [u:]; leeer, in citation-form /hVp/

contexts, [y] was classified as a poorer exampleLbf[u:], while in sentence-
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embedded /bVp/, /dVp/ and /gVk/ contexts, both Gerrsounds were seen as good
exemplars of L1 [u:], most likely because Ameriéarglish back rounded vowels are
fronted in these contexts and become more singl&@erman front rounded vowels.

Perception also depends on the design of experitasks: auditory saliente
and perceptual salien@eof the L2 sounds, memory and attention of listeream all
be targeted by the manipulation of the stimulusemals and the type of task
employed in the experiment (see the Tetrahedral éliddr Speech Perception
Experiments by Strange, 1992).

When the task and the stimuli are simple (citatvoords) and instructions
direct listeners to pay attention to certain phmnaspects, both naive listeners and L2
learners can distinguish non-native L2 contrastd determine similarities and
dissimilarities between L1 and L2 sounds. Howewaasr,the complexity of the task
increases, e.g. listeners must understand the $enmessage of the utterance, so
does the cognitive demand, and performance marsaff listeners may resort to
their L1 SPRs. Indeed, “as the complexity of thecdmination task increases,
performance outcomes begin to reflect not onlydasditory sensory capabilities but
increasingly the cognitive processes involved itegarization (including implicit
labeling of presented stimuli)” (Strange & Shaf008, p. 161).

Even when listeners have enough experience in 2h lhave established L2
SPRs, these still may not be as automated aslthédPRs as “immersion experience
alone may not be sufficient for L2 learners to depeand automate these SPRSs”

(Strange, 2011, p. 464nstead, training for L2 learning is suggestedt asn lead to

> “The magnitude of the obligatory physiological respe to a change from one to another contrasting
lexical segment, tone, or sequence of segmentaanraal hearing listener” (Strange, 2011, p. 458).
'*«“Behavioral and physiological response “strengtittvaries as a function of linguistic experience,
as well as experimental manipulations of attentiémzus” (Strange, 2011, p. 458).
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the development of new SPRs to improve the detectiche most reliable cues in the

L2.

3.3 Current Study

What about the perception of two dialect allophookethe same phonological
category? Initially, native speakers familiar whibth L2 variants would assimilate
both allophones to the same category (SG type)ewtdtive speakers unfamiliar with
one of the L2 dialects would also assimilate bdibpaones to one single category
but with differences in goodness-of-fit (CG typAk we saw at the beginning of this
chapter, preference is given to the unmarked feataf a language; thus, the marked
allophone would be perceived as more deviant then unmarked one. Native
listeners may successfully discriminate two allapd® “when the experimental task
allows reliance on pre-existing mental represematiof sounds” (Celata, 2007).
Nevertheless, the perception of an allophonic emtis generally less accurate than
the perception of a phonemic contrast (Boomershitad, Hume, & Johnson, 2008).
The key point is that, in both types of assimilaji®AM and PAM-L2 consider the
two contrastive sounds to be phonologically digiwe; but fail to determine how
perception is carried out when the two sounds Bopleones of one single category.
The question pertinent to this study is how Llelnsrs identify two dialect variants of
the same L2 category, one of which is unfamiliathim.

The studies reviewed in this chapter suggest tleat i dialect of the listener
exerts a great influence on their discrimination @ategorization of L2 segments.
Thus, this study tested the perception of two dialariants of implosive /s/ in

Spanish, namely, aspiration [h] found in WAS anullance [s] characteristic of CS,
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by native speakers of two American English dialeG&E and AAE, whose L1

dialects differ in the use of final /as a marker of plurality and verb agreement.

3.3.1 Predictions and Research Questions

Listeners in this study are L2 learners of Spamibb, even at the elementary
stage, are presumed to know that /s/ is phonolbgiclstinctive in the L2 as it
differentiates plural nouns from singular nouns aedond-person verbs from third-
person verbs in the present tense. What they igespeecially when contact with an
aspirating dialect has never occurred, is thatighd legitimate allophone of /s/ in
certain Spanish dialects and it marks the sammdigins as [s].

A similar sound to the allophone under study [hfws in English as a
contrastive sound in initial position but not akegitimate variant of /s/ in implosive
position, as is the case in WAS (and other vasatieSpanish). Even when aspirated
/s and English [h] are acoustically and articuidycsimilar to each other, listeners
may not assimilate these two sounds, preciselytaldlke phonotactic biases of their
L1.

Can these listeners extract enough information fagpiration to identify it as
functionally equivalent to [s]? They key may betheir experience with the L2 and
their familiarity with the L2 dialectal feature. this case, since we studied listeners of
elementary and intermediate Spanish (levels 1 andvith no experience with
aspirating dialects, the answer may be they carinstin these levels where we can
best determine if L1 dialect plays a role in petwep Thus, our first research
guestion is as follows:

Q1: Do AAE and GAE listeners differ in their abylito identify WAS

aspiration of final /s/ in plural nouns and sec@ason verbs?
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Contrastively, syllable-final /s/ is found as aitegate sound in both GAE and
AAE. Following the cross-language models reviewed,predict that GAE listeners
will assimilate CS [s] to GAE [s]. However, AAE spleers can regularly omit final /s/
from plural nouns and third-person verbs and, asawe in the studies by Johnson
(2005), and de Villiers and Johnson (2007), attl@#s&E children do not understand
/sl as an agreement marker, while GAE childrenDiwes this transfer to adulthood
and to the perception of L2 features? Consequemtty,pose our second research
guestion:

Q2: Do AAE and GAE listeners differ in their abylito identify CS
sibilance in final /s/ in plural nouns and secomdspn verbs?

Additionally, we have seen how context can afféet perception of stimuli
and can render variation of results. For this reage also wanted to explore how the
syntactic and the phonetic contexts of the targetamts can influence the perception
of aspiration and sibilance. Our third researchstjaa is as follows:

Q3: How do syntactic and phonetic contexts infleenstimuli
perception?

Finally, we have seen that as experience with arnncPeases so does the
identification and categorization of L2 sounds auahtrasts. In Schmidt's study
(2011), there was no significant difference in [thntification accuracy for level 1
and 2 listeners, it was not until level 3 thatdistrs began to identify [h] as a
legitimate realization of implosive /s/, and nottilevel 5 that they performed
similarly to native Spanish speakers. In this aurstudy, we included listeners of
elementary (level 1) and intermediate (level 2)rsgaof two different L1 dialects. In

spite of not having enough experience with thedaal@nguage, does proficiency level
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or years of instruction play a role in identificati of the variables in this case? Our
last research question is the following:
Q4: What role do L2 proficiency and L2 instructiplay in perception

with respect to L1 dialect?

3.4 Summary

In this chapter, we have seen how different factas affect L2 speech
perception. Factors that depend on the L2 listanetheir L1 background, the age of
acquisition of the L2 (given that they are not edigteners), and their L2 experience.
Factors that depend on the L2 stimuli used are smustic characteristics and the
type of sounds and contrasts included. Additignale have seen how dialectal
differences can play a key role in the perceptioth identification of sounds.

A subsequent review of the main models of L2 spgemiception agree that
characteristics that are specific to the listenet'saffect the perception of L2 sounds.
While the NLM and the SLM draw on phonological gaiges stored in memory, the
PAM and PAM-L2 as well as the ASP prefer a direglist gestural perception.
Nevertheless, their proposals seem insufficierddoommodate dialectal variations.
One exception that may be crucial for our studyésH1 proposal of the SLM, which
states that “sounds in the L1 and L2 are relatedgptually to one another at a
position-sensitive allophonic level, rather thanaatnore abstract phonemic level”
(Flege, 1995, p. 239), at least with respect to ithemtification of aspiration. The
identification of sibilance, given the link betwegrhonetic and morphological

implications, may need further models to be exgdin
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In the following chapter, we describe the methoapleyed in the design of

the experimental task and the procedure to gatieedata for this study.
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CHAPTER 4

METHOD

In this chapter, we describe the method followedthe design of the
experiment to answer the questions and test thethgpes posed in the previous
chapter. We also provide a description of the spesaland the participants in the
study, the materials and instruments employed, #mal procedure followed.
Additionally, data coding and data analysis methadswell as the acoustic analyses

performed, are also reported here.

4.1 Participants

4.1.1 Speakers

The recordings of the four speakers that we emplofge this current
experiment were selected from the corpus of stimadorded by 8 Spanish speakers.
For this current study, we selected one female VBp&aker (WASF1) and one male
WAS speaker (WASM2) from Seville (Western Andalysiane female CS speaker
(CSF2) from Bilbao (Basque Country), and one mafe $peaker (CSM2) from
Cuenca (Castile). All of them had higher-level etion'’ (Mage = 37.5).

Additionally, given that AAE speakers understandE;And that the opposite

is not always true (Rickford, 1975), a native smgatf GAE was recorded and

7 Speaker WASM2 was pursuing his B.A. at the time mthe recordings were carried out.
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analyzed to measure the common ground between @S, Ahd GAE in terms of the

voiceless fricative sibilant /s/.

4.1.1 Listeners

Two hundred and six listeners were recruited fatigigation in this current
study: 99 AAE learners of elementary Spanish (AAE2Y AAE learners of
intermediate Spanish (AAE2), 34 GAE learners ofreatary Spanish (GAE1), and
56 GAE learners of intermediate Spanish (GAE2).

Recruitment took place in the USA by means of paba@ontact with the
experimenter and arrangements with the Spanishugtsts of the participants. All
participants satisfied the following general regqments: i) native speakers of
American English, ii) students of Spanish at ursutgrievel, iii) no speech or hearing
disorder, iv) no previous stay in a Spanish-speakountry for over 3 months.

The criteria to classify a participant as a speakeAAE were i) informal
conversations with the participants by the expent@eand a second trained expert
who, being acquainted with this dialect, attesteglrtdialect use, ii) answers to the
Spoken English Questionnaire (see Section 3.3.8w)eliii)) being in the same
Spanish section as these speakers, taking intauactoat “contact with a different
dialect of the L1 could conceivably cause percdpthanges” (Best & Tyler, p. 18).
Assignment to level of Spanish proficiency was mattending to the section in
which participants were enrolled at the time oftites (elementary Spanish and
intermediate Spanish sections). All instructors orggml using sibilance in the
classroom, despite their Spanish dialect of origin.

Participants in the AAE1 groupMge = 20.68) were students enrolled in

elementary Spanish courses during the fall seme$t2012, with an average of 2.21
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years of instruction. Two participants were exchidem the study for reporting a
hearing disorder. None reported a stay in a Spapshking country for 3 months or
more. Nine of them reported speaking a languager dlan English and four reported
another language at home.

Participants in the AAE2 groupMGge = 20.76) were students enrolled in
intermediate Spanish courses during the fall seane$t2012, with an average of 3.48
years of instruction in Spanish. Two participamgsarted a stay in a Spanish-speaking
country of 3 months or more. One of them reporfgebking a language other than
English and this same listener also reported spgaknother language at home.

The GAEL1 group of participantdgge = 21.60) was enrolled in elementary
Spanish sections during the spring semester of ,20h8se average of instruction
was 2.07 years. Three participants reported aistaySpanish-speaking country for
over 3 months. One of them also reported a speechearing disorder. Four
participants reported speaking a language otherEmglish and five reported another
language at home.

Finally, participants in the GAE2 group{s.= 18.98) were students enrolled
in intermediate Spanish courses during the fallester of 2012, with an average of
3.04 years of instruction in the L2. Two particifmmeported a stay in a Spanish-
speaking country of 3 months or more. Four of thheported speaking a language
other than English and two of these reported amdéimguage at home.

Therefore, after discarding the number of spealdrs reported hearing or
speech disorders and those with a previous stay $panish-speaking country, the
total number of subjects for each of the groups aga®llows: AAEL1 N = 97), AAE2

(N = 25), GAEL N = 30), GAE2 K= 54).
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4.2 Materials

For both this current experiment and a pilot tegtvjpusly carried out, we
compiled a list of Spanish words divided into 4ecafries: twenty singular nouns
(SN), 20 plural nouns (PN), 20 third-person vel®RB\), and 20 second-person verbs
(2PV) in the present tense. The nouns were embeiddealrier sentences while the
verbs were inserted in content sentences, bothstgpeataining between 8 and 10
syllables each (see Appendix C). These sentenadgeddrom those produced by
Cervera and Gonzéalez-Alvarez (2010, 2011), whictuin were based on the Speech
Perception in Noise (SPIN) sentences elaboratedabiow et al. (1977). The SPIN
test consists of several sets of sentences ing€ngh which the target word is in final
position, and contains interspersed high-probgb#ibd low-probability sentences.
That is, sentences in which the target word carmreéicted from the context and
sentences in which the target word cannot be petiitom the context, respectively.
The novelty in our present experiment is that tavgmds were embedded in initial or
medial position within the sentence, not in finasjion, to avoid the type of
neutralization previously described in O’Neill'sidy (2005).

Target words mainly consisted of two syllableswinich the nucleus of the
last syllable was an open vowel /a, e, o/. TheyewelHowed by a word starting by
either one voiced stop /b, d, g/, one voicelesg Atop, t/, one nasal or one lateral /m,
n, I/, or by an open vowel /V/. These 10 phonemetexis appeared in 2 different
sentences within each category.

For example, target words ending in vowel befonatext /t/ were:

(SN) Digo mano torpemente Digo coche torpemente
(I say hand awkwardly) (I say car awkwardly)
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(3PV) Tiene terreno en el campo Esta tomando mucha vardu

(He has land in the countryside) (He is eatingt @lovegetables)

Figure 12 below shows the waveforms of WAS andtC&fter vowel:

0.213% 0.1

211 -0.14
1515 158 1014 1.087
Time (s) Time (s)

Figure 12 WAS and CS /t/ after vowel

Target words ending in the morphological markebefore /t/ were:

(PN) Digo colas torpemente Digo amigos torpemente
(I say tails awkwardly) (I say friends awkwardly)

(2PV) Deberias tener mas cuidado Necesitas tiempo pansar
(You should be more careful) (You need time tokhin

Table 13 displays the waveforms for /t/ after appn and sibilance:

0.084 021

81 -0.2423
1274 1.372 0.8299 0.9571
Time (s) Time (s)

Figure 13WAS aspiration and CS sibilance before /t/

From the 10 phonetic contexts that followed thgeamwords, 6 of them have

identical counterparts in English (/p, k, m, nVI) in terms of place and manner of
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articulation, while the remaining 4 (/b, d, g, tlave similar but not identical
counterparts in English. Since stimuli consisted@ftences, we need to consider a
few allophonic variations that occur in Spanish tlu¢he influence of the preceding
sounds in connected speech. Voiced stops /b, i, \gbrd-initial position preceded
by vowel or /s/ become voiced approximarfis g, y] (Garrido Almifiana, Machuca
Ayuso, de la Mota Gorriz, 1998). This is true fd8 @fter vowel and /s/ and for WAS
after vowel. When WAS aspiration precedes thesecedbistops, they become
fricatives [v, 8, x]. Additionally, while /t/ is aalveolar stop in English, it is a dental
stop in Spanish (see Table 3 below). The resteptionemes share place and manner
of articulation with their English counterparts;wever, WAS voiceless stops carry

post-aspiration, while nasals and the lateral s@aradyeminated.

Table 3
Dialectal allophones of Spanish consonants in wiaitial position after [s] and [h]
CS WAS

Place Manner Place Manner
b B bilabial approximant v labiodental fricative
d 0 dental approximant o} interdental fricative
g Y velar approximant X velar fricative
p p bilabial stop b bilabial stop
t t dental stop "t dental stop
k k velar stop k velar stop
m m bilabial nasal "m.m bilabial nasal
n n alveolar nasal "n.n alveolar nasal
I I alveolar lateral L.l alveolar lateral
\% \% glottal open hv glottal open
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4.2.1 Recording

The 4 sets of sentences were recorded twice by dpaakers of CS (two
males, two females) and four speakers of WAS (tvabes) two females) at a 44.1
kHz and 16 bps sampling rate in a recording bobthePhonetics Laboratory of the
University of Seville (Spain), using a Marantz RsgionalPMD671 solid-state
recorder and a Shur@M48 microphone, under the presence of the experimenter.
Speakers were instructed to read as naturally ssilge, as if they were talking to a
friend at a normal conversational rate.

Originally, this set of stimuli was added threedvof noise (30dB, 55dB,
65dB) with Akustyk for Praat (Plitcha, 2010), to bged in the pilot test only. With
the pilot test we explored the extent to which edmn and sibilance were subject to
disruption by noise, as we will see in Sectionb4L.As evidence suggested, at least
the GAE listeners obtained native-like scores foilance in all noise conditions, and
their identification of aspiration was generallgdeaccurate than that of sibilance but
increased with level of proficiency, generally désmoise condition. Thus, the effect
of noise here may be confounded with proficiencyeleNevertheless, the evidence
that was most interesting for our purposes came fitte AAE listeners. Therefore,
we eliminated the noise factor in our current ekpent for this dissertation and

focused on the performance of lower-level partiotpaf both L1 dialects.

4.3 Procedure

For this current experiment, we selected the foest exemplars out of the
eight speakers from our corpus: one female andnoale speaker per L2 dialect.
CSM1 and WASM1 were discarded due to intonation spekech rate deviations in

comparison with the rest of speakers. Subsequesgibakers CSF1 and WASF2 were
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eliminated from this present study in order to hame exemplar speaker from each
gender and L2 dialect. The resulting 320 sentemezs converted to mp3 format and
included in a test mounted in the experimenter'svarsity webpage supporting
HTML, PHP, and MySQL.

The experimental task was devised by a computémnieian specifically for
the purpose. This application developed in the kafooy of Phonetics at the
University of Seville is used to gather a great amoof data, which would not be
possible otherwise. Participants must go through fections to complete the test.
The first section gathers general information fbe tsampling attributes of the
experiment, such as age, gender, etc. The secoatiorsegathers linguistic
information about the listeners’ L1 use in informabnversation, and aims at
compiling data on L1 dialect use. The third sectsa training exercise in which five
samples of stimuli from the corpus appear, one ttna, with their corresponding
solution. In the fourth and final section of thggerment, participants reproduce each
individual stimulus twice before choosing an answine number of stimuli that
appear in each test is fixed (60 sentences, indase) but the order and type of
stimulus is randomly presented by the applicatiémally, in the last section the
application asks the participant to confirm thersigsion of the results, and thanks
the listener for their participation.

The experimental task is programmed in a withimngle webpage; therefore,
during the completion of the task, the participdaés not browse from one page to
the next. This simple detail makes participantslento use the browser to go back or
go next, and lose the information provided up tattmoment. Additionally, the
Javascript functions that manipulate the webpageirarisible to the user, even to

experienced programmers.
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Thus, this web application was able to originatbfeerent test for each of the
participants in the study. Thanks to this randoranege can have an unlimited
number of stimuli in the corpus because they allehthe same probability to be
pooled by the program. Furthermore, the applicatierords the listener's reaction

times to each stimulus. Figure 14 below shows aesghot from the experimental

task.

Figure 14 Screenshot of the identification task in the curgtody

Experiments were generally run in one of the follaytwo settings: language
classroom or at home. AAE listeners of both elemgnand intermediate levels of
Spanish took the test in language laboratories dtSa university where the
experimenter was present. These laboratories hadrBfuter stations where students
completed the identification task individually, mgi headphones. GAE listeners of
both elementary and intermediate levels took tisé d&é their US institutions, under
the direction of their instructors. No monetary @ansation was given to the
participants but they were granted extra credittieir participation.
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Participants received written instructions in Eslglthat they would listen to
sentences in Spanish and would need to selecttitersce that they heard from the
two forced-choice written options given. When tagget word was a plural noun or a
second-person verb, the alternative option offé¢hedsame sentence with the same
target word without the finats and vice versa. For example, if the sentenceeplay
wasNunca comes nada dul¢¥ou never eat anything sweet), the two option®giv
wereNunca come nada duldéie/She never eats anything sweet) Aluthca comes
nada dulcgYou never eat anything sweet), so the correcboptould not be inferred
from reading the sentences alone. These instricti@re presented in an informed
consent document (see Appendix D) and repeatdeitest itself.

Listeners performed a self-paced sentence ideatific task in which each
participant listened to a separate set of 60 seaterandomly chosen from the corpus,
with no feedback provided. As a training method tést played five sentences and
showed the correct answer, so that they becamdidamiith the task and could
adjust volume settings. Participants had to ligteerach sentence twice in order to
proceed to the next one, and were allowed unlimitetk to complete the test,
although a total duration of 15-20 minutes wasestied.

Additionally, participants were required to sigre taforementioned informed
consent form and fill out two initial questionnarancluded in the test: a Language
Background Questionnaire (see Appendix E) and a&k&pdenglish Questionnaire
(see Appendix F), both aimed at making a detaileafilp of the listeners for

classification and interpretation of the findingghis study.
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4.3.1 Language Background Questionnaire

The language background questionnaire gatherednation about age and
gender of the participants, birthplace of the paréints and their parents or guardians,
languages spoken at home and outside home, accedialect spoken by the
participants, whether the participants had eveyestan a Spanish-speaking country
for over 3 months, dialect of Spanish currently esqd to, years of Spanish
instruction, Spanish level (this question was |aterluded; level was determined by
section attending at the time of testing, as regbdarlier), other languages in which

participants were fluent, and hearing or speeabrdess reported.

4.3.2 Spoken English Questionnaire

The Spoken English Test listed 13 questions dedignetest for dialectal
features included among the most stable and risifgAE speech (Wolfram, 2004).
Specifically, the test looked into: copula absefdé-ing, habitualbe + V-ing third-
person—s absence, copula absence + adjective, negativesione possessivihey,
existentialthey, noun plural absence, resultatibe done cluster reduction before
vowel, regular past tenseddeletion before vowel, and r-lessness before vowel

From the 122 AAE listeners, 49% of them reportedgisome of the features
in this test. Table 4 below shows the percentagpsrted by these listeners for each

of the elements tested.
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Table 4

Percentage of AAE usage reported by AAE listeners

Percentage of AAE listeners

copula absence wing 21
habitual be +-ing 5
third person-sabsence 12
copula absence + adjective 23
negative inversion 34
possessivehey 18
existentialthey 32
noun plural absence 5
resultativebe done 18

cluster reduction before vowel 39

-ed deletion before vowel 13

r-lessness before vowel 48

4.4 Data Coding

Data were gathered by the program immediately afi®mission into an Excel
sheet displaying all information submitted by eaenticipant, i.e., their answers to
the linguistic background and spoken English qoestires and the 60 stimuli they
listened to in order of appearance together wigr tbcore (1 = correct, O = incorrect).
The following information was entered into a filsing IBM SPSS Statistics 20:
listener ID, age of listener, gender of listener(female; 2 = male), other languages
spoken at home (1 = yes; 2 = no), other languagelses at school (1 = yes; 2 = no),
dialect of listener (1 = GAE; 2 = AAE), stay in aahish-speaking country (1 = yes; 2

= no), years of instruction (1 = less than 1 y@ar;1-3 years; 3 = 3-5 years; 4 = more
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than 5 years), level of instruction (1= elementa?y= intermediate; 3 = high-
intermediate; 4 = advanced; 5 = proficiency). Asthoint, participants who reported
speech or hearing disorders were excluded so #éiniable was no longer present.

We then included the following characteristics #ach stimulus in order of
presentation (1-60): speaker dialect (1 = WAS;QS), speaker gender (1= female; 2
= male), sentence type (1 = 3PV, 2 = 2PV, 3 = SN, N), phonetic context ( 1 =
[b]; 2 =1[d]; 3=1[g]; 4 = [k]; 5 = [p]; 6 = [t]; 7= [m]; 8 = [n]; 9 = [I]; 10 = [V]), score
(1 = correct; 2 = incorrect), reactions times, glate of testing.

On a separate SPSS file, we also included accyranyentages (0-100%) per
participant of [h] perceptioragpiration), [S] perceptiongibilancg, [V] perception in
WAS sentences and [V] perception in CS sentendakeatl and level to which they
belonged (1 = AAEL, 2 = AAE2, 3 = GAEL, 4 = GAE2)d place where they took
the test (1 = computer classroom; 2 = home).

Additional SPSS files were created for the clasatfon of stimuli according to
their acoustic characteristics. For voiceless steygsindicated gender of speaker (1 =
female, 2 = male), L1 dialect of speaker (1 = WRS; CS), type of phonetic context
(L=sk,2=sp,3=st,4=Kk,5=p, 6 =t), dmra of preceding vowel (ms), closure
duration values (ms), and Voice Onset Time values)( For fricative sounds, we
also indicated gender and L1 dialect of speakeinathe previous file, type of
phonetic context (1 = sb, 2 =sd, 3 = sg, 4 =4h,5), duration of previous vowel (ms),
fricative intensity (dB), duration (ms), Center Gfravity (Hz), dispersion (Hz),

kurtosis, skewness, and spectral peak (Hz).
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4.5 Statistical Analysis

Accuracy results were obtained by dividing the nemtif correct answers per
listener and variable by the number of stimuli thegeived from each variable. Thus,
a participant that listened to 30 sentences whegpgation was present, and identified
20 of these sentences correctly, had an accurarg o 66.67%. A general level of
significance of p < .05 was assumed for all tadtsvever, when applicable, levels of
significance were also expressed as p < .01, P55 &nd p < .001.

We initially performed a Kolmogorov-Smirnov test ttheck for normal
distribution. As not all groups showed normal disition, we applied Spearman rank
order correlations to determine the correlatiomieen participant characteristics and
variables tested. The initial characteristics wstet@ were i) stay in a Spanish-
speaking country, ii) languages other than Englishome, iii) languages other than
English at school, iv) languages other than Enggbken. Subsequently, participants
who displayed influential factors were removed frtme results. In the absence of
normal distribution in most of the groups, we th@oceeded to run non-parametric
tests to analyze the results. For each group, weAfdcoxon tests (non-parametric
equivalent to paired two-sampldests) comparing their intra-group performance in
aspiration and sibilance first, and then betweeneladentification in WAS and CS
sentences. We then ran a Kruskal-Wallis test (revaspetric equivalent to ANOVA)
to compare performance across all groups, withesyeent Mann-Whitney tests (non-
parametric equivalent to unpaired two-santgiests) between pairs of groups. A third
analysis was directed towards the syntactic coritexthich the target words were
embedded and the phonetic contexts that followgdnd [s], and finally, the years of

instruction in Spanish that each group received.é¥#ored the overall performance
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by all L2 learners and the performance by grouleafers, with special emphasis on

the analysis of aspiration and sibilance in terfnst@ps and fricative sounds.

4.6 Acoustic Analysis

In light of the results obtained from the identfiion task, an acoustic analysis
with Praat (Boersma & Weenick, 2009) was carrietlajundividual aspiration and
sibilance tokens according to the contexts in whighmost significant findings were
found, i.e., before voiceless stops (WAS aspirateps [P, ", k"] and CS fricative
[s]), before voiced approximants (WAS fricatives ¢y x] and CS fricative [z], and in

intervocalic position (WAS [h] and CS fricative ]s]

4.6.1 Voiceless Stops

46.1.1 Previous vowel

The duration of the vowels before the target sto@s measured with
spectrograms, waveforms, and listening to the tkogs. The onset of the vowel was
placed after a change in formant transitions wasenlked, while the offset was
marked at the beginning of the closure period. ysed of the first three formants
using formant tracking (Maniwa, Jongman, & Wade)@0and of the Harmonics-to-

Noise Ratio were carried out using Praat.

46.1.2 Closure duration

The duration of the closure of the target stops wamsured by means of

spectrograms and waveforms. The onset was marké&teatnd of aspiration noise
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or, if none existed, the decrease in formant intgas the end of the vowel associated
with closure to the release burst” (Parrell, 204.239), while the end was placed at

the release of the target stop.

46.1.3 Voice Onset Time

Voice onset time (VOT) was manually measured byatuthor and another
trained expert three-way: by means of waveformegcpgrams, and by listening to
the recordings. The authors cited in Section Taarg?012) measured the VOT “from
the beginning of the release of the target stajedfirst visible voicing period of the
upcoming vowel” (p. 55). For Horn (2013), “the eondg was marked at the
downward zero-crossing of the first full period tbie following vowel” (p. 36), a
measurement that is also followed by Parrell (2@i®) Torreira (2007b). As this last
author states:

Even though this method cannot be considered gnfaghful to the events in

the speaker’s glottis, the signal being the resfuttverlapping supraglottal and

glottal gestures, it appeared to be a consistegtafaneasuring VOT in the

absence of articulatory data. (p. 115)

Finally, Torreria (2007a), O’Neill (2009) and Ru(010) do not specify how
VOT was measured in their respective studies.

In our case, the author and the trained expertddahat the beginning of voice
did not coincide with the beginning of the followivowel in several cases, as was
the case with the authors above. Instead, voictedttowards the end of the stop. If
the offset was marked at the first downward zeassing before at the first full pulse

was completed in these instances, we could heaopéne plosive on the following

vowel. Figure 15 exemplifies this case.
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Figure 15Waveform and spectrogram of WA?éIt

For this reason, we allowed up to the second gol$e included in the VOT.
We are aware that this does not match the defmaioVOT per se; nevertheless, we
feel that the measurement would not be accurate proceeded otherwise. As Lisker
and Abramson (1964) state, “there is a danger whgiprimary emphasis to an
instrumentally detectable acoustic disturbance, thmatthe situation, can have no
auditory consequences” (p. 416). Figure 16 showsxample of GAE [, recorded
in the same laboratory and under the same conditsnour stimuli, which matches

the standard definition of VOT.
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Figure 16 Waveform and spectrogram of GAEaf

4.6.2 Fricatives

4.6.2.1 Spectral information

To measure the acoustic cues of fricative souné@sfosused on the spectral
moments mentioned in the studies reported in Se@it.2.1. For this purpose, we
used a script that can be run with Praat, adapyethd laboratory technician at the
University of Seville. The spectrum was set at @8 Bz, in light of Barreiro Bilbao’s
(1994) findings and our findings from the analysis GAE and CS /s/. After
reviewing several methods, we used a high-pass fiit eliminate the section of the
target sounds under 500 Hz (Cicres, 2013; Jongrhaat.,e2000; Koenig, Shadle,
Preston, & Mosshammer, 2013; Maniwa et al., 2009void the masking of higher
frequencies. Additionally, 50% at the center of thieatives was selected for the

analysis, since frequencies at the beginning addéthe sound are influenced by the
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adjacent sounds. Apart from accounting for intgngéitB) and duration (ms), the
elements measured were the following, as describedhe previous authors and
Styler (2013):

The first spectral moment is the center of gral@®G). It corresponds to the
frequency that divides the spectrum into two halash that the amount of energy in
the top half (higher frequencies) is equal to tlvatthe bottom half (lower
frequencies). The COG measures the mean concentratienergy of a sound. A
sound with a lot of high-frequency energy will havkigh value for COG.

The second spectral moment is dispersion (alsoe@nwariance and standard
deviation). It provides a measure of whether thergy is concentrated mainly in a
small band around the COG or spread out over a vadge of frequencies; thus, it
measures the distance of the frequencies with cespéhe COG.

The third spectral moment is called kurtosis. fere to the shape of the data
distribution. If kurtosis value is O (this valueshao unit of measurement), the data
matches the Gaussian distribution. If it has pesitralues, the higher these are, the
higher the peakedness (clearly defined spectrumthefsound. If it has negative
values, the higher these are, the flatter theildigton.

Finally, the fourth spectral moment is skewnesgr(asetry). It quantifies
how symmetrical the distribution is with respectth@ COG. As with kurtosis, this
value has no unit of measurement. When the val@e ismeans the distribution of
energy is symmetrical along the sound. When it p@astive values, it means the
energy is concentrated in lower frequencies. Winenvialues are negative, it means

the energy is concentrated in higher frequencies.
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Additionally, we extracted the spectral peak lamatof each sound manually,
that is, the local maximum of their spectrum, whiels stated in Section 2.1.2, is

believed to be a very reliable cue to distingutshplace of articulation of the sounds.

4.7 Rationale for the Identification Task

Following Strange and Shafer (2008), a justificatifor the use of this
experimental design is provided. We used an ideatibn task, instead of a
categorization or a discrimination task, becaustnis type of task “the stimuli must
be compared against internal representations afigtfcdphonological categories” (p.
183). In our task, several instances of the tawgwts representing the L2 variants
under study were embedded in sentences with mailfgplonetic and phonotactic
contexts, and presented in random order and owmetiate. The use of a mixed list
prevents the listeners from anticipating “the c&hie which the target phones will
occur” (p. 183). The use of real words instead arisense items, despite the fact that
lexical and phonetic effects might be confoundetsued from the assertion that
“experiments using real world materials more adalyareflect the receptive
problems of L2 learners” (p. 163). Embedding targeirds in sentence contexts
instead of using citation-form stimuli avoids theolplem of the results not being
easily generalizable to real-world situations oflerstanding continuous speech. The
fact that our stimuli were not conversational pey Isut rather read stimuli, still can
render results that “may be generalized to somkwedd situations, such as the

language classroom” (p. 163).
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4.7.1 Pilot Study

As a preliminary study, we used 56 sentences flmrset of stimuli that was
added noise (8 speakers): seven sentences peesjpkakct and target word type. In
this case, we only used /p, t, k/, /b, d, g/ antveloas following sounds for L2
learners. Initially, the pilot test had 80 stimuis we also included /m, n, I/ as
following sounds, but reduced the number of stinguie to the duration of the test,
which was discouraging for participants given tlesign of the platform in which it

was mounted. Figure 17 shows a screenshot of ke ta

SECTION 3: SPEECH PERCEPTION TEST

Instructions :

You will hear 56 sentences in Spanish, which will play automatically. Choose the option that you hear from the two possibilities given

Q:1. Puntos : 1
Here you have a sample question (press play).

Siempre toma leche caliente

Siempre tomas leche caliente

Figure 17 Screenshot of the identification task in the pstotdy

4.7.1.1 Speakers

Speakers in this pilot test were the four speakemur current study with the
addition of another set of four speakers (one raattone female per L2 dialect). The

additional four speakers were a male speaker (CSidf) Toledo (Castile), a female
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speaker (CSF1) from northern Cordova (Northern Auwia, at the border with
Castile), who retained sibilance, a male speakek$W1) from Seville, and a female
speaker (WASF2) from Seville (Western Andalusid)ree of them had higher-level

education® (Maqe = 28.25), with the exception of speaker WASM1.

4.7.1.2 Listeners

Twenty-four native Spanish listeners participatadthis pilot identification
task with the initial 80 stimuli, while 53 L2 lears of Spanish participated in the task
with the final 56 sentences, either under the praseof the examiner or another
trained instructor, or at home, during the spriegnaster of 2012. These listeners
were classified according to their reported prefnay in the L2: Levels 1 and 2 were
labeled under “low”, listeners of Levels 3 and 4reveamed “mid” and listeners of
Level 5 were termed “high”; and according to L1lle@ AAE and GAE. Based on
the findings from this pilot test, our current expeent only focused on elementary
(Level 1) and intermediate (Level 2) L2 learnerse Wso examine these preliminary

results in the following chapter.

'® Speakers CSM1 and WASF1 were pursuing their B.ghatime when the recordings were carried
out.
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CHAPTER 5

RESULTS

In this chapter, we present the results obtainec fthe pilot test and the
subsequent identification task for this currentdgtto answer the research questions
stated at the end of Chapter 2. We first introdteepreliminary results for the native
Spanish listeners and the L2 learners that paatied in the pilot test, and then
provide a review of the performance of the parfaig in the current identification
task, in terms of accuracy identification of aspma and sibilance in general, also
according to the amount of instruction receivedtlhy listeners, and subsequently
according to the syntactic and the phonetic costettthe target words. Acoustic

analyses are subsequently provided in search explanation for the results.

5.1 Results of Perception

5.1.1 Pilot Study
5.1.1.1 Native listeners

Twenty-four native listeners (NL) of WAS participat in the pilot
experiment. Their lowest accuracy score was foiratspn (M = 91.67,SD = 9.58),
while their highest score was for sibiland# £ 100, SD = 0), with percentages o
= 98.51, 97.62;SD = 2.96, 5.45 for vowel in WAS sentences and vomelCS
sentences, respectively.

Wilcoxon tests showed that the perception of giaéa was significantly
higher than that of aspiration for this group stdners [Z = -3.21, p = .001]. Taking

into account that the stimuli was presented inaoés we will see in Section 4.1.4,
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aspiration seems to be vulnerable to disruptiondige, at least for these group of NL
of Spanish. Precisely, it was at all levels of edisat NS presented differences (65dB:
Z =-2.07, p < .05; 55dB: Z = -2.94, p < .005; 30dB= -2.49; p < .05) between
aspiration and sibilance. In fact, NL21, NL23 ant2M showed remarkably lower
scores in the identification of aspiration. Thisulcb be the main reason for such
results. Finally, their identification of sentenaasding in vowel was similar in both

WAS and CS conditions.

5.1.1.2 L2 listeners

Fifty-three L2 learners of Spanish, AAE low % 24), GAE low ( = 6), GAE
mid (n = 19), GAE highif = 4), took part in this initial test. Twenty-onadstayed in
a Spanish-speaking country at the time of testioge of which were AAE listeners,
while 30 had not. Overall performance was as fafloaccuracy in aspiration was
markedly poorerNl = 32.28,SD = 28.47) than in all other conditions, followed by
sibilance M = 82.92,SD = 29.14), CS vowelM = 83.42,SD = 27.76), and WAS
vowel M = 85.31,SD = 20.84). Table 5 shows the identification peraget obtained

by each listener group per variable.

Table 5
Mean accuracy percentages for all groups and vdeab
aspiration sibilance WAS vowel CS vowel
M SD M SD M SD M SD
group  AAE low 2532 2588 62.64 3364 76.78 22.8173.81 25.33
GAE low 2153 18.15 100 0 83.93 23.60 96.43 4.12
GAE mid 32.98 24.65 99.56 1.91 92.50 11.23 95.36 448.
GAE high 86.81 11.37 100 0 97.14 3.91 91.43 11.74
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5.1.1.3 Preliminary analysis

After applying a Kruskal-Wallis statistical test, ewfound significant
differences across all L2 groups for aspiratigifd) = 12, p < .01]; sibilance(3) =
28.7, p < .001]; WAS vowelf(3) = 8.03, p < .05], and CS vowaf(3) = 10.33, p <
.05].

Wilcoxon statistical tests applied to each L2 grangividually to extract
intra-group performance revealed that the perceptad sibilance was also
significantly higher than the perception of aspmatfor all L2 learner groups: [AAE
low: Z = -3.64, p < .001; GAE low: Z = -3.08; p €05; GAE mid: Z = -5.56, p <
.001; GAE high: Z =
-2.48, p < .05].

We then proceeded to analyze how AAE listeners @vatp with the three
GAE groups in terms of aspiration and sibilance. thts purpose, we first considered
whether AAE listeners who expressed overt AAE festun the Spoken Language
Questionnairer( = 14) and those who did not € 10) showed evidence of similar or
different identification of aspiration and sibilaacin this case, there were no
statistically significant differences (aspiratidh:= 47, p = .19; sibilance: U = 39.5, p
=.07).

A Mann-Whitney test revealed that the perceptiosibilance between AAE
and GAE low-level groups was significantly higher IGAE listeners (U = 18, p <
.005) but no differences were found for sibilaneén®en these two groups (U =71, p
= .96). The same statistical test also revealedthigaperception of sibilance between
AAE listeners and GAE mid was also significantlglmer for GAE listeners (U = 61,
p < .001), but similar between both groups for edmn accuracy (U = 175.5, p =

.20). Upon comparison with GAE high listeners, aacy for both aspiration (U = 1,
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p < .001) and sibilance (U = 12, p < .05) was adgaund to be significantly higher
for the GAE listeners.

Subsequently, we analyzed the performance betwkengtoups of GAE
listeners. A comparison between GAE low and GAE shidwed that the perception
of aspiration and sibilance was similar betweerhlgybups (U = 42.5, p = .36; U =
54, p = .88). When comparing GAE mid with GAE highwas evident that the
accuracy of aspiration identification (U = 2, p 601) was higher for the most
proficient learners but similar between the twougp® for sibilance (U = 36, p = .91).
Likewise, the performance between GAE low and GABhhlisteners was also
significantly favorable to the second for aspiratanly (U = 0, p = .01), but identical
between both for sibilance (U =12, p = 1).

We then compared the results of those who had dtiaya Spanish-speaking
country and those who had not. A Mann-Whitney sdstwed that all differences
were statistically significant, with higher accuwyafor those who had stayed in a
Spanish-speaking country before: [aspiration (LB4.%, p = .01), sibilance (U = 147,
p < .001), vowel WAS (U = 177, p < .005), and vova® (U = 176, p < .005).
However, we have to consider that none of the ApAEakers (low-level) had ever
stayed in a Spanish-speaking country while 13 duhe 39 GAE speakers did (at
mid- and high-levels, but not at low-level).

Finally, we compared the performance in aspiratiand sibilance
identification between L2 learners and NL. Mann-Way tests revealed that the
identification of aspiration by NL was significaptbetter than that by the rest of the
groups of L2 learners except for the GAE high gréapE low: U = 3, p < .001;
GAE low: U =0, p <.001; GAE mid: U = 11.5, p 010 GAE high: U = 31, p = .29).

In the perception of sibilance, however, no sigaifit differences were found
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between GAE listeners and NL, but AAE low seemebddaignificantly less accurate
than NL (U =79, p <.001).

These preliminary results indicate that identificataccuracy of aspiration for
GAE listeners gradually increased with level of flmiency, rendering statistically
significant differences between mid- and high-ldeakrners. Native-like performance
for GAE listeners was achieved at high-level of i8gla, with no differences in either
aspiration or sibilance identification between thésteners and NL. Likewise, all L2
learners in this pilot study showed native-likefpanance in their identification of
sibilance, but not in aspiration. While these ressulere predictable, a striking finding
was the fact that significant differences in thentffication of sibilance were found
between GAE low and AAE low listeners in favor bEtGAE listeners, suggesting

that L1 dialect features may influence perceptiothis case.

5.1.1.4 The effect of noise

As stated in the description of the stimuli empbbyfer the pilot test, three
levels of noise were added to the sentences inale 65dB, 55dB, and 30dB, the
influence of which we analyze here. As we can se€kable 6 below, the L2 listeners’
overall identification of sibilance in the threendlitions was similanf(2) = .21, p =
.90] while their identification of aspiration agyeoup was conditioned by the level of
noise %(2) = 9.7, p < .01].

Table 6

Overall identification percentages of aspirationdagibilance in the three noise conditions

noise65dB noise55dB noise30dB

M SD M SD M SD
aspiration 24.53 33.43 36.16 36.06 36.14 30.31
sibilance 83.49 29.80 83.02 31.23 82.26 32.02
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Figure 18 shows the performance of both low-levelugs. At first sight, the
figure already indicates what statistics can carate: GAE low listeners
significantly outperformed AAE low listeners only the identification of sibilance

for the three levels of noise (65dB: U = 27, p §;.85dB: U = 30, p <.048; 30dB: U

=27, p <.05).
AAElow GAElow
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Figure 18ldentification percentages of aspiration and sibite for AAE and GAE low-level
groups according to noise level

GAE mid (Figure 19) was the only group for whichisgwas an influential
factor in their identification of aspiration((2) = 19, p < .001), which increased as
level of noise decreased. Additionally, their perfiance was similar to that of GAE
low listeners for both sibilance and aspirationtla¢ three levels of noise, and
significantly more accurate than that of AAE lowtéiners for sibilance (65dB: U =
92.5, p <.001; 55dB: U = 95, p <.001; 30dB: U3 p <.001) and for aspiration

only at 30dB (U = 111.5, p <.005).
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Figure 19ldentification percentages of aspiration and sihite
for GAEmid listeners according to noise level

In comparison with GAE high listeners, both groygesformed similarly for
sibilance but GAE mid identified aspiration sigoéntly more poorly than GAE high
listeners at the three levels of noise (65dB: U, & .01; 55dB: U = 6.5, p < .01;

30dB: U = 2, p < .005).
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Figure 20ldentification percentages of aspiration and sihite for AAEhigh and NL
according to noise level

There were no significant differences between GAgh land NL for any level
of noise or target L2 feature, i.e., the perfornreaaE GAE high was similar to that of
NL of Spanish (Figure 20).

So far, these analyses confirm what was statedhenptevious section. All

GAE listeners and NL performed similarly in thentiécation of sibilance, in spite of
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noise level. GAE listeners at low- and mid- levidoaperformed similarly in the
identification of aspiration, but it was not untigh-level that GAE showed a
significant improvement in the identification ofp@igtion, similar to that of NL, also
regardless of noise level.

AAE listeners, on the other hand, also identifisdieation in a similar manner
to GAE low and GAE mid participants, with the extep that, at the lowest level of
noise (30dB), GAE listeners of mid-level perform&dnificantly better. The main
difference here is that AAE listeners identifiefisince significantly less accurately
than all groups of GAE listeners, including thewtlevel counterparts, in all three
noise conditions.

Our aim is to investigate L2 dialect speech peroaptparticularly in the
lowest levels of learning without exposure to thegét features, when language-
specific patterns of perception are more likelyoeoreflected. Therefore, we deemed
it necessary to discard the use of noise in odoehg experiment given that its

effect was irrelevant for these groups of L2 ligtenin the pilot test.

5.1.2 Current Study

As stated in Section 4.5, we initially ran statigti analyses to determine
whether certain characteristics played a role irncquion: i) stay in a Spanish-
speaking country, ii) languages other than Englshome, iii) languages other than
English at school, iv) languages other than Engtisbken. The only characteristic
that we found to be a significant factor was theysh a Spanish-speaking country,
which was inversely correlated with the perceptdrsibilance (r = -.165, p < .05);

therefore, these participants were excluded frogrsthdy.
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5.1.2.1  Overall identification within groups
As Figure 21 shows, the identification of the Laldct variant under study,
aspiration, was significantly poorer for L2 learm@s a whole than the identification

of the mainstream variant, sibilance. Nevertheldéls, perception of both vowel

conditions seemed to be the highest for the pp&rds.
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Figure 21.Overall accuracy percentages for all variables

We now proceed to analyze the performance of eaohipgof listeners

individually.

AAE1

Taking into account that statistical tests reveatedsignificant differences
between members of this group who expressed osattifes of AAE in the Spoken
English Questionnairen(= 45) and those who did nat € 52), we considered all of
them within the same dialect group (aspiration: W 634, p = .32; sibilance: U = 1
125.5, p = .75).

For AAE listeners of elementary leveN (= 97), performance was clearly

poorer in the identification of aspiratioM(= 13,SD = 16.37) than that of sibilance
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(M =82.36;SD=17.34). Their highest scores were for CS vowel WAS vowel U
= 89.37, 91.52SD = 15.26, 12.65, respectively), as shown in FigizeA Wilcoxon
test corroborated that sibilance was significabyter identified than aspiration [Z =
-8.51, p < .001] but no differences were found le&m accuracy percentages of
identification of the two vowel conditions. Howeyean spite of the relatively high
scores for sibilance, its identification was ssignificantly lower than that of WAS
vowel [Z = -5.06, p <.001] and CS vowel [Z = -4,P4< .001].

The identification of aspiration for this group gea from 0% to 84.62%, with
34% of the listeners rendering 0% correct answeds4&bo of the listeners identifying
aspiration above 50%. For sibilance, identificatianged from 23.53% to 100%, with
90.7% of the listeners obtaining 50% or more cdra@swers and 19.6% of them with

100% correct answers.
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Figure 22 Mean accuracy for all variables (AAE1)

GAE1l

GAE listeners of elementary levéll € 30) also performed significantly lower

in the identification of aspiratiorM = 8.41,SD = 10.10) than sibilanceV( = 92.92,
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SD = 8.67), as Figure 23 shows. Their highest scorrg also for WAS vowelM =
97.50, SD = 5.10) and CS vowelM = 96.92,SD = 5.86). A Wilcoxon test
corroborated that the perception of sibilance was aignificantly higher than the
perception of aspiration for this group of listenéz = -4.78, p < .001).

Aspiration identification for this group ranged 1inc0% to 31.81%, with 40%
of the listeners obtaining 0% correct answers aterof them reaching 50%. On the
contrary, their identification of sibilance rangidm 69.23% to 100%, with 43% of

the listeners obtaining 100% correct answers anaf #hem above 50%.

GAE1

100

G0

607

Mean %

40

1] T T
aspiration sibilance WAS vowel PS vowel

Figure 23 Mean accuracy for all variables (GAE1)

AAE2

As was the case with AAEL listenersy statistically significant differences
were found between participants in this group wéymorted overt AAE features in the
guestionnairer(= 10) and those who did nat € 15); therefore, they were considered
members of the same group of listeners (aspiration:62.5, p = .50; sibilance: U =
59.5, p = .40).

AAE listeners of intermediate leval(= 25) also showed low performance in

the identification of aspiration = 20.3,SD = 21.29), as opposed to sibilandé €
127



89.94,SD = 15.34). The perception of WAS vowdll = 92.26,SD = 12.69) as well
as the identification of CS vowdll(= 93.76,SD = 12.79) were the highest scores for
this group (Figure 24). A Wilcoxon test revealedttisibilance was significantly
higher than aspiration [Z = -4.29, p < .001] butdifferences were found between
both vowel conditions or between sibilance and @fithese vowel conditions.

The identification of aspiration for this group gaa between 0% and 81.82%,
with 16% of the listeners rendering 0% correct arswand 4% of the listeners
identifying aspiration above 50%. For sibilancegntification ranged between
43.75% and 100%, with 92% of them obtaining 50%mare correct answers and

40% of them obtaining 100%.

AAE2

100

507

60

Mean %

40

T T
aspiration sibilance WAS vowel PS vowel

Figure 24 Mean accuracy for all variables (AAE2)

GAE2

The identification of aspiration = 16.67,SD = 22.63) by GAE speakers of
intermediate levelN = 54) was also lower than of sibilandd € 94.61,SD = 12.42),
as shown in Figure 25. They showed a slightly higileeformance for sibilance than
for CS vowel M = 93.66,SD = 17.33), but slightly lower than WAS voweVi(=

94.95,SD = 14.5). A Wilcoxon test revealed that the ideaéifion of aspiration was
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significantly lower than that of sibilance [Z = 28, p < .001] but no significant
differences were found between any of the otheditioms.

For this group, the identification of aspiratiomgad between 0% and 100%,
with 33.3% of them obtaining 0% correct answer8%®of them identifying 50% or
more of the sentences correctly, and 3.7% of theswaring 100% correctly. For
sibilance, identification ranged from 33.33% to #)Qwvith 96.3% of them obtaining

50% or more correct answers and 68.5% of them ramgl200% identification.
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Figure 25Mean accuracy for all variables (GAE2)

5.1.2.2 Identification of aspiration and sibilance across goups
The perception of aspiration was below 25% forLalllearner groups. Figure

26 below shows the accuracy percentages for thegiowps of learners.
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Figure 26 Perception of aspiration by all groups of listeners

We analyzed performance (a) by dialect group, (bpioficiency level, and
(c) across groups:

(a) Mann-Whitney tests revealed that aspiration idediion was
significantly higher for AAE2 listeners than for AA listeners (U =
895.5, p < .05) but no significant differences warend between GAE1l
and GAE?2 listeners (U = 650.5, p = .13), althoughER listeners were
more accurate than GAELl. Thus, level of proficieqmgved to be a
significant factor in the perception of aspiration AAE listeners.

(b) At both levels of proficiency, AAE listeners ideigid aspiration more
accurately than their GAE counterparts. Howeveffedinces were not
statistically significant (elementary: U = 1 2477p23; intermediate: U =
551.5, p = .19).

(c) AAEL listeners also perceived aspiration similadyGAE? listeners (U =
2 456.5, p = .52). In any case, what was cleah#& BAEZ2 listeners
performed significantly more accurately than GAElenhers (U = 218, p <

.01).
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The perception of sibilance was well above 80% dibrgroups. Figure 27

below shows the accuracy percentages for the fimupg of learners together.
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Figure 27 Perception of sibilance by all groups of listeners

As with aspiration, we analyzed performance (a)dmlect group, (b) by
proficiency level, and (c) across groups:

(a) The identification of sibilance was again signifidg higher for AAE2
listeners than for AAEL1 listeners (U = 821.5, p0§), and also higher for
GAE?2 than for GAEL1 listeners (U = 620.5, p = 1§5)n this case, level of
proficiency proved to be a significant factor i gherception of sibilance.

(b) Among listeners within the same level of proficignwe found that GAE1
listeners identified sibilance significantly betttean AAEL listeners (U =
879.5, p = .001) and that GAE2 listeners also peréal significantly
better than AAEZ2 listeners (U = 477.5, p < .05)r Bdilance, GAE

listeners seemed to have an advantage over AAghéss at the two levels

of Spanish.

¥ Although a level of significance of < .05 was assdpthis is on the verge of statistical significanc
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(c) In fact, AAE2 listeners’ identification of sibilamcwas similar to that of

GAELl listeners’, i.e., L1 dialect prevailed over pficiency in this case.

In light of these findings, the identification omration [h] and sibilance [s]
across listener groups in this current study casumemarized as follows: as expected,
aspiration was significantly less accurately pereei than sibilance by each
individual group of listeners. Although AAE listeiseoutperformed GAE listeners,
this was not statistically significant (U = 4 798= .43). What was significant was
that intermediate level listeners performed sigaifitly better than elementary level
listeners (U = 4 220.5, p = .05). The case ofiailge identification was different. It
seemed to work to the advantage of GAE listeners= (& 879, p <. 001), and of
intermediate level listeners (U = 3 011, p < .00)r both L2 variants, elementary
level listeners obtained the lowest scores ove@ME1 for aspiration and AAEL for

sibilance, which coincides with the findings fromrgrevious pilot study.

Order of Stimuli

At this point, we analyzed how the order of preagan of the stimuli in the
identification task affected the identification thfe stimuli. In general, the order of
stimuli did not have a correlation with the idemgtion of the target stimuli.
Nevertheless, although weak, some correlations vierad. There was a positive
correlation between the identification of aspiratia second-person verbs for GAE1
listeners (N = 271, r = .119, p = .05). Likewiser GAE?2 listeners, there was also a
positive correlation between their identificatiohWAS third-person verbs and the
order of the test. This implies that these listendentified these tokens worse as the
order of the test progressed. For AAEL listenetsré was a negative correlation

between their identification of WAS third-persorrve (N = 733, r = -.113, p < .005),
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as well as CS third-person verbs (N = 758, r =7%,G9< .01) and CS singular nouns
(N =686, r=-.121, p <.005). This implies thad,the order of the stimuli progressed,
their identification of these tokens improved. Hiyathere was no significant

correlation for the AAE2 group of listeners.

5.1.2.3 Results by years of instruction

In this section, we explore the effect of numberyefrs of instruction on
perception, although we should take into accouait ttie type of such instruction was
not measured in this experiment. As stated in 8eci4, years of instruction were
classified into four groups (less than 1 year, 3 teears, 3 to 5 years, and more than 5
years). Kruskal-Wallis tests revealed that the nemdd years of instruction was not
significant for any of the groups of listeners iidually (AAE1: ¥%(3) = 3.25, p =
.36; AAE2:%%(2) = 4.10, p = .13; GAEL?(2) = 1.9, p = .39; GAE2*(3) = 2.14; p =
54).

Nevertheless, as shown in Table 7, the percepfiasmration decreased with
amount of instruction for AAEL1 listeners and in@ed with years of instruction for
GAEL listeners. Additionally, the identification sfbilance progressively increased
with instruction for both groups at elementary legé Spanish. At the elementary
level of Spanish, it was AAE listeners with lessarthl year of instruction who
identified aspiration best and those with more tharears of instruction identified it
worst. At intermediate level, AAE listeners withb3years of instruction obtained the
highest scores for aspiration and GAE listener$ wass than 1 year of instruction
obtained the lowest scores (taking into account tthere were no participants with

less than 1 year of instruction in the AAE group).
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Table 7

Perception of aspiration and sibilance by year#nstruction and listener group

aspiration sibilance
N M SD M SD
AAE1  years of instruction <1 20 15.10 15.05 80.3318.73
1to3 59 1357 17.39 80.83 18.79
3to5 14 9.66 1524 88.61 11.24
>5 4 5.88 11.77 93.18 13.63
AAE2  years of instruction - - - -
<1 0
1to3 9 15,71 26.05 90.08 15.67
3to5 11 2351 2149 9193 17.11
>5 5 2152 1139 8531 1231

GAE1  years of instruction
<1 14 701 10.64 9210 9.34
1t03 8 6.49 7.17 92.73 7.93
3to5 8 12.79 11.46 94.97 8.86
>5 0 - - - -
GAE2  years of instruction
<1 2 3.13 442 97.22 3.93
1to3 27 1437 18.63 9353 1592
3to5 17 21.70 31.62 96.71 5.48
>5 8 17.11 1280 93.12 11.65

For sibilance, GAEL listeners with 3-5 years oftriastion were the most
accurate and AAE1 with less than 1 year of instomctvere the least accurate. At
intermediate level, GAE listeners with less thalyehr of instruction obtained the
highest scores (although= 2), followed by those with 3-5 years of instioot AAE
listeners with more than 5 years of instructioragied the lowest scores.

Upon analyzing identification performance acros®ugs and years of
instruction, we observed that no significant difeces in perception were found
between the two GAE groups or between AAE2 listereand either of the GAE
groups. Statistical differences worth mentioningreveobserved between AAE1

listeners and the other three groups.
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Perhaps the most salient finding was that, witls tban 1 year of instruction,
AAE1 listeners significantly outperformed GAEL peigants in the identification of
aspiration (U = 83.5, p < .05), and GAEL1 listenmufperformed AAE1 patrticipants in
the perception of sibilance, which was on the vergsignificance (U = 87, p = .06).
With 1-3 years of instruction, the three groupscpared sibilance significantly better
than AAEL1 listeners (GAEL: U = 128.5, p < .05; GAER= 308, p <.001; AAE2: U
=155, p <.05). GAE2 listeners also outperformeXEA listeners in the perception of
sibilance with 3-5 years of instruction (U = 64fb,< .05). Additionally, AAE2
listeners also perceived aspiration significantbtér than AAEL listeners with 3-5
years of instruction (U = 33.5, p <.05).

Therefore, as to the number of years of instrugtibpseemed to particularly
affect AAE1 listeners in comparison with the res$ttioe groups. Once more, at
elementary level with less than 1 year of instugtiin which we could regard
listeners as truly “naive” in the language, we obsé that AAE listeners
significantly outperformed GAE participants in tperception of aspiration, while

GAE listeners identified sibilance significantlyttex than AAE participants.

5.1.2.4 Results by syntactic context

The perception of aspiration and sibilance is dbsdr in this section in
relation to the syntactic context in which targebrds were embedded: content
sentences with second-person verbs in the pressget(2PV), in which the
morphological markers determines verb person, and carrier sentences phutial
nouns (PN), in which the morphological markardetermines plurality. Examples of

such sentences are as follows:
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(2PV) Nunca comes nada duldé&u never eat anything sweet

(PN) Digo perros por la tardégay dogs in the afternopn

Aspiration

Overall, aspiration was significantly better idéetd by all listeners when
target words were second-person verbs (14.12%) gphaal nouns (13.49%) (Z = -
11.43, p < .001). In spite of this general trendER listeners (Figure 28) perceived

aspiration in verbs significantly better than irune (Z = -5.63, p < .001).
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Figure 28 Perception of aspiration in syntactic context ksgdner group
Analyses in terms of (a) listener dialect, (b) leseproficiency, and (c) across

groups revealed the following:

(a) The perception of aspiration in 2PV between the MAE groups was
statistically similar (U = 118 835, p =.63), wheseaspiration in PN was
significantly higher for AAE2 (U = 55 755, p < .00IGAE2 listeners
performed significantly better than GAE1 in botmtaxts (2PV: U = 19

440, p < .001; PN: U = 41 310, p < .001).
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(b) At elementary level of proficiency, AAE listenersutperformed GAE
participants in both contexts (2PV: U = 81 480, ®81; PN: U = 93 120,
p < .001). At intermediate level, GAE2 performednsiicantly better in
2PV sentences (U = 47 925, p < .001) while AAEZehers were more
accurate in PN sentences (U = 41 850, p <.001).

(c) Both intermediate groups outperformed elementaoyps of the opposite

dialect in both contexts.

In general, all groups identified the morphologicarker—s when realized as
aspiration better in second-person verbs than unaphouns, with the exception of
AAE?2 listeners, who identified nouns more accusatti fact, they outperformed the
rest of the groups in the identification of the rplity marker—s Likewise, GAE2
were the most accurate for the identification @& second-person verb markexr As
we have seen before, GAE1 listeners were less @ectiian the rest of listeners at
identifying the morphological markess when realized as aspiration in both verbs and

nouns.

Sibilance

The identification of sibilance by all listenersagroup was, on the contrary,
significantly higher in carrier sentences (90.73%@n in content sentences (83.88%)
(Z = -21.32, p < .001). This pattern was followed &ach individual group of

listeners, as shown in Figure 29.
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Figure 29 Perception of sibilance in syntactic context bieler group

Upon analyzing performance in terms of (a) listedalect, (b) level of

proficiency, and (c) across groups, we found:

(a) Within the AAE group, intermediate listeners sigrahtly outperformed
elementary listeners in both contexts (2PV: U <00, p <.001; PN: U =
61 837.5, p < .001). For GAE listeners, elementanel participants
outperformed intermediate level listeners in 2P¥iteat (U = 66 420, p <
.001) but both performed similarly in PN context£80 190, p = .81).

(b) At elementary level of Spanish, GAE listeners’ m@ton was
significantly more accurate than that by AAE papiants in both contexts
(2PV: U = 46 560, p < .001; PN: U = 58 200, p <1LP@®t intermediate
level, both GAE and AAE listeners performed sintytan 2PV context (U
= 62 775, p < .112) while GAE listeners were mooeuaate in PN
sentences (U = 58 050, p =.001).

(c) Across groups of listeners, the GAE2 group outperéml AAE1L listeners

in both syntactic contexts (2PV: U = 26 190, p &L0PN: U =57 618, p <
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.001), while the GAE1 group performed significantgtter than AAE2
listeners in PN sentences (U = 31 500, p < .001)smuilarly in 2PV

contexts (U = 34 875, p =.15).

In this case, all groups identified the morpholagimarker—sin plural nouns
better than in second-person verbs. In generalgralips performed similarly, with
the exception of AAEL listeners, who were the leasturate at identifying the
morphological markefrsin both nouns and verbs.

To check if these patterns are also true for sergnbuns and third—person
verbs, we also analyzed these two types of targetisvin the two L2 dialects. As
Table 8 shows, all groups identified singular noumsCS sentences significantly
better than third-person verbs (AAELl: Z = -9.85 001; AAE2: Z = -5, p < .001;
GAEL: Z =-5.48, p < .001; GAE2: Z = -7.35, p <1QQjust as they identified plural
nouns significantly better than second-person varli3S sentences. However, in the
case of WAS sentences, we found that both AAE1 @AEL listeners identified
singular nouns significantly better than third-persverbs (AAELl: Z = -9.85, p <
.001; GAEl: Z = -5.48, p < .001), as opposed tartidentification of WAS
aspiration in second-person verbs, which was sagamfly more accurate than in
plural nouns. GAE2 listeners were consistent in gbese that they also identified
WAS verbs ending in vowel significantly better thaauns (Z = -7.35, p < .001).
AAE?2 listeners, however, identified third-persorrbse significantly better that plural

nouns this time (Z = -5, p <.001).

139



Table 8

Identification of WAS and CS third-person verbs aimgjular nouns

WAS CS
3PV SN 3PV SN
M M M M
AAE1 89.63 93.40 87.60 92.71
AAE2 95.24 93.01 95.61 97.30
GAE1 97.12 98.28 95.79 98.83
GAE2 95.32 93.20 91.78 93.43

Therefore, all groups consistently identified CSum® more accurately than
verbs, whether ending in [s] or vowel, while WASnh&ances rendered several
outcomes. Both elementary-level groups identifiedbg ending in [h] better than
nouns, and nouns ending in vowel better than veM#sE2 listeners were the
opposite: aspiration was better identified in notiva in verbs, while verbs ending in
vowel were better identified than nouns. GAE2 hstes identified verbs in both

conditions more accurately than nouns.

Reaction Times
We also measured the reaction times (RTs) of thésténers, i. e., how long
they took to choose an answer after listening thestimulus. Table 9 shows their

RTs in milliseconds (ms) for each type of sentdmcé?2 dialect.

Table 9

Reaction times (ms) in both conditions in the feymtactic contexts by group of listeners

GAE1l GAE2 AAE1 AAE2
M M M M
3PV WAS 1142 1319 1307 1108
CS 1061 980 911 826
2PV WAS 1447 1711 2088 1684
CS 839 986 977 936
SN WAS 988 1231 1227 1120
CS 834 939 805 764
PN WAS 1551 1400 1753 1307
CS 867 965 1065 1155
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In general, RTs were significantly higher for WA8ngences than for CS
sentences in all syntactic contexts, regardlegg@gence or absence of aspiration or

sibilance in the target stimuli, as shown in Talde

Table 10

Wilcoxon test and statistical probability values
GAE1 GAE2 AAEl1 AAE2

3pV Z -297 -299 -590 -351
p <.005 <.005 <.001 <.001
2PV Z 582 -631 -897 -523

<.001 <.001 <.001 <.001

©

-246 -393 642 -245

N

SN
p <.05 <.001 <.01 <.05
PN Z -462 -546 -827 -2.83

p <.001 <.001 <.001 <.005

5.1.2.5 Results by of phonetic context

As we saw in Section 1.2.1, the aspiration of ilmple /s/ in WAS causes
certain changes in the following sounds. Concerrihreg phonetic context and the
speakers in this study, we will now revisit thobamges:
)] Fricatization of voiced stops:
b/ > [v], /dl > [0], g/ = [X]

i) Aspiration in voiceless stops:
Ipl > [p", 1t/ > [t Ik/ > [K"

i) Reduplication and gemination of nasal and latevahds:
Im/ > ["'m.m], /n/=> ['n.n], 1/ > [".1]
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Iv) Appears as full [h] before vowel:

NI > [hV]

An analysis of phonetic context showed that GAEdtehers generally
identified aspiration in all contexts less accusatban the rest of the groups, except
for aspiration before l, which GAE2 listeners identified worst. Overafitermediate
level listeners identified all contexts best excigptaspiration before [ﬁ), for which
AAEL listeners rendered the highest scores. In, fdet perception of aspiration
followed by the three voiceless stops by AAE1 hstes was statistically the same
[¥%(2) = .00, p = 1]. Nonetheless, individual-grouprfpenance showed that the
perception of aspiration before [6] was the mosuaate for AAEL1 and GAE2, while
AAE2 and GAEL1 listeners perceived aspiration beftllemost accurately, as shown

in Table 11 below.

Table 11

Perception of aspiration in phonetic context byeliger group

group
AAE1 AAE2 GAE1 GAE2 TOTAL

WAS phonetics Y% 13.75 27.53 10.43 22.15 18.47
] 26.10 25.00 16.33 37.94 26.34
11.25 11.33 2.86 12.55 9.50

K" 12.75 7.15 6.67 1470  10.32
p" 12.56 7.15 4.55 10.78 8.76
" 16.92 27.65 18.06 12.16  18.70
"m.m 16.34 21.91 8.26 17.22 1592
"n.n 8.77 16.59 10.17 16.86  13.10
| 8.64 27.06 0 14.02  12.43
v 2.25 6.82 2.94 8.95 5.24

AAEL1 listeners identified sibilance before all pletio contexts less accurately
than the rest of the groups. The highest scorem®d@], [y], and [V] were for GAEL

listeners, surpassed by GAE2 participants in tleatification of [s] before [f [m],
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[n], and [l], and by AAE2 listeners in the identdition of [s] before voiceless stops.
Individually, AAE1 and AAEZ2 listeners identified bslance before [t] most
accurately, while GAEL1 listeners identified sibitarbefore ff], [y] and [V] best, and

GAE?2 listeners before [Kk] (see Table 12 below).
Table 12

Perception of sibilance in phonetic context byelisr group

group
AAE1 AAE2 GAE1 GAE2  TOTAL
CS  phonetics B, 77.04 94.74 100 95.82  91.90
3 80.88 84.75 78.58 89.81 8351
y 80.95 97.37 100 95.75  93.52
k 87.99 97.73 97.62 96.29  94.91
p 81.65 97.62 92.76 93.17  91.30
t 89.18 97.83 94.22 91.62  93.21
m 80.85 82.49 84.85 93.77  85.49
n 80.91 89.58 83.54 90.15  86.05
| 76.81 92.04 85.58 92.87  86.83
Vv 79.57 87.50 100 90.75  89.46

Place of articulation

An analysis of phonetic context in terms of thecplaf articulation of the
sounds following [h] was carried out. Accordingth® new categories established, a
restructuration of the allophones that resultednfithe influence of [h] was done as
follows:

i) Bilabial [p"], ["m.m]

i) Dental [f]

i) Velar [x], [K"]

iv)  Alveolar ['n.n], [.I]

V) Labiodental [v]

Vi) Interdental [0]

vi)  Glottal [h]
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Figure 30 shows the pattern of perception followgdll listeners as a group
in terms of the seven categories established abOwerall, the perception of
aspiration before the interdental sound was théndsgM = 27.64,SD = 9.67),
followed by labiodental = 17.14,SD = 6.42) and dental sounddl & 17.14,SD =
8.25), bilabial soundsM = 13.17,SD = 5.84), alveolar sound#M(= 11.53,SD =

7.22), velar soundd = 11.04,SD5.08), and glottall = 4.66,SD = 4.01).

30
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Figure 30.0Overall perception of aspiration according to plagarticulation

The perception of aspiration before the seven pladearticulation by each
individual group of listeners was as shown in Feggdl: AAE1L listeners’ highest
accuracy percentage was for aspiration beforedatgal (26.1%) and lowest before
glottal (2.25%). This corroborates the results reggbin Table 6, which indicate that
AAE1 listeners’ highest percentage was for asmiratoefore [d] and their lowest
before vowel. For this group, their identificatiaf aspiration before bilabial and
labiodental sounds was statistically the same (Z p=1). For AAE2 listeners, the
perception of aspiration before dental sounds wes rhost accurate (27.65%),
statistically similar to their identification of pisation before labiodental (27.53%) (Z
= 0, p =1), while their lowest was before glott&l82%). Once more, this supports
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their highest scores for aspiration befoﬂiz #nd [v], and their lowest before vowel.
Additionally, the perception of aspiration beforgerdental and alveolar sounds was
found to be statistically the same for this groug,, no significant differences were
found (Z=0,p=1).

The perception of aspiration before dental was #feo highest for GAE1
listeners (18.06%), while their lowest score waitee glottal (2.94%). This partly
corroborates the results observed in Table 7. GA&gners’ highest score was
indeed for aspiration before™t however, their lowest score was befof®l][
followed by aspiration before vowel. The fact tiit.n] is also alveolar increased
their score for aspiration before this place oficatation. Additionally, their
perception of aspirated /s/ before velar and abresdbunds was similar (Z =-1.80, p =
.072), and before velar and glottal sounds it wasistically the same (Z = 0, p =1).
Finally, GAE2 listeners’ highest accuracy perceatags also for aspiration before
interdental sounds (37.94%), whereas their lowesteswas before glottal (8.95%),
supporting their highest score for aspiration befid@ and their lowest score before
vowel. For this group, the perception of aspiratbmfore bilabial-velar and bilabial-

alveolar sounds was statistically the same (Zp91).
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Figure 31.Perception of aspiration according to place of edtiation by listener group

The analysis of the performance across the founggf listeners was done
in terms of (a) listener dialect, (b) level of goxéncy, and (c) across groups:

(a) AAE2 listeners were significantly more accuratenthAEL listeners in
the perception of aspiration before dental (U =28,40 < .001), alveolar
(U =0, p <.001), labiodental (U = 0, p < .00Indavowel sounds, but not
before velar (U = 2 425, p < .001), in which AAESténers performed
better. They both identified aspiration before tigh (U = 4850, p = 1) and
interdental sounds (U = 2 425, p = 1) in a simit@nner. GAE2 listeners
were significantly more accurate than GAE1 listenfar all conditions
except for aspiration before dental sounds, forctWhGAE1 performed

better (U =1 620, p <.001).
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(b) At elementary level, AAE listeners’ performance wasre accurate than
that of GAE listeners’ for all conditions except fspiration before dental
and vowel, in which both groups of listeners perfed similarly (U =
5820, p = 1). Once more, the two groups at interatedevel rendered
diverse results. GAE2 listeners were more accuthtn AAE2 in
aspiration before velar (U = 8100, p < .001) angratental (U = 0, p <
.001) sounds, whereas AAEZ2 listeners were moreratebefore dental (U
= 1350, p < .001), alveolar (U = 8100, p < .00X)d dabiodental (U =
1350, p < .001) sounds. Both groups performed antgilbefore bilabial
contexts (U = 9450, p = .07) and before vowel (2780, p = 1).

(c) Additionally, AAE1 identified aspiration before hbial (U = 36 666, p =
.01) and dental (U = 5238, p < .001) sounds mooceirately than GAE2
listeners. AAE2 listeners outperformed GAEL listana all contexts.

In this case, the analysis of the perception ofraspn according to the place
of articulation of the following sounds revealeattlall groups of listeners identified
aspiration before vowel worse than before any opffece of articulation, particularly
GAEl1 and AAELl listeners. AAE1 and GAEZ2 listenerdiwndually identified
aspiration before interdental better than any otlwerdition. In fact, GAE2 listeners
obtained the highest score among the four groupshfe context. On the contrary,
GAE1l and AAE2 individually identified aspiration foee dental best, especially
AAE2, who obtained the highest score for this ctadi overall. Particularly
interesting is the fact that GAE2 listeners, insthase, identified aspiration before
dental sounds less accurately than any other group.

The classification of phonetic context after sibda according to place of

articulation was done as follows:
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i) Bilabial [B], [p], [m]
i)  Dental [d, [t]

iy Velar [y], [k]

iv)  Alveolar [n], [I]

V) Glottal [V]

As a group (Figure 32), highest accuracy was foissice before velar sounds
(M =91.17,SD = 6.85), followed by dental soundsl & 87.48,SD = 5.48), bilabial
sounds M = 86.90,SD = 7.62), glottal 1 = 86.44,SD = 7.37), and finally before

alveolar sounds\| = 84.45,SD= 5.96).
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Figure 32.Overall perception of sibilance according to plasfearticulation

Figure 33 shows that the perception of sibilanceoating to place of
articulation for AAE1 listeners was statisticallymdarly accurate before dental
(85.03%) and velar sounds (84.47%), followed bwthdl sounds (79.85%), and also
similar before glottal (79.57%), and alveolar sain(V8.86%). So far, this

corroborates the findings seen in Table 4 abovehénsense that AAEL listeners’
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highest score was for sibilance before [t] andrtlevest score for sibilance before
[l]. For AAE2 listeners, their highest score was &bilance before velar sounds
(97.55%), followed by bilabial sounds (91.62%), @r(91.29%), alveolar sounds
(90.81%), and glottal (87.50%). Statistically, therception of sibilance before the
last three types of contexts was the same (Z =@,)pPlace of articulation alone fails
to explain this group of listeners’ highest [t] dod/est scores [m].

The perception of sibilance before glottal was mthest accurate for GAE1
listeners (100%), followed by sibilance before vedlaunds (98.81%), bilabial sounds
(92.54%), dental (86.40%), and alveolar sounds5@4). For this group, the
perception of [s] before dental and alveolar soumds statistically the same (Z =0, p
= 1). In this case, these results support the rigslithat these listeners perceived
sibilance before vowelf] and [y] most accurately while they identified] [the least
accurately. For GAEZ2 listeners, their highest samas for velar sounds (96.02%),
followed by bilabial sounds (94.25%), alveolar sdsir{91.51%), glottal (90.75%),
and finally dental (90.71%). In this case, the tdemation of dental and glottal
sounds, as well as the perception of glottal andadr sounds, was statistically the
same. Once more, place of articulation corrobor#tes highest identification of

sibilance before [k] and their lowest score befdie
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Figure 33.Perception of sibilance according to place of astation by listener group

An analysis of the performance across the four gsaaf listeners in terms of
(a) listener dialect, (b) level of proficiency afm) across groups revealed that:

(a) AAE2 listeners outperformed AAEL1 listeners for @intexts. Both groups
of GAE patrticipants perceived dental sounds siryildd = 3 240, p =1),
while GAE2 identified bilabial (U = 4 860, p <.00ahd alveolar (U =0, p
<.001) sounds significantly better than GAE listsnand these identified
velar and glottal sounds more accurately than thaetermediate
counterpart (U =0, p <.001).

(b) At elementary level of proficiency, GAE listenersitperformed AAE
participants for all contexts (U = 0, p <.001) gxcéor sibilance before
dental sounds, which both groups identified sinyléld = 5 820, p =1). At

intermediate level, GAE listeners identified sibia before alveolar (U =
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1 350, < .001) and glottal (U = 0, <.001) soundsenaccurately while
AAE listeners performed better before velar soutitls 0, p <.001). Their
perception of sibilance before dental sounds watssstally the same (U =
2 700, p = 1) and their identification of bilabigbunds was not
significantly different, although AAE listeners alied higher scores (U =
5 400, p = .16).

(c) Across groups, GAE2 listeners outperformed AAEltehsrs for all
contexts. AAE2 participants identified sibilancddse dental (U = 750, p
<.001) and alveolar (U = 0, p < .001) sounds marueately than GAE1
listeners, while these identified sibilance befeetdar (U = 750, p < .001)
and glottal (U = 0, p <.001) sounds more accuraf€heir perception of
sibilance before bilabial sounds was not statilyicagnificant (U = 3 000,
p =.22), despite the higher scores obtained bys#E1 group.

In this case, the perception of sibilance accordmgplace of articulation
revealed that both GAE2 and AAE2 listeners indiaidiuidentified sibilance before
velar sounds best, but worst before vowel, andademtd alveolar sounds. Likewise,
AAEL1 listeners identified sibilance before alveokwunds and vowel worst, but
before dental and velar best. GAE1 listeners alemtified sibilance before dental
and alveolar worst but before vowel best. What th#yhave in common is their
lowest identification of sibilance before alveotamunds and that three out of the four
groups identified sibilance before velar soundg.dearticularly interesting is the fact
that GAE1 listeners outperformed the rest of theugs in the identification of

sibilance before velar sounds and vowel.
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Manner of articulation

An analysis of phonetic context in terms of the m&anof articulation of the
sounds following [h] was carried out. Accordingth® new categories established, a

restructuration of the allophones that resultednfithe influence of [h] was done as

follows:

) Stop [K], [t], [p"]

i) Fricative [v], [9], [X]

i) Nasal fm.m], ['n.n]

iv)  Lateral ['.I]

V) Open [hV]

Figure 34 shows the overall performance in termsiafner of articulation of
the sounds in the phonetic context following admwra Fricatives were the sounds
best perceivedM = 18.39,SD = 10.03), followed by nasal$/(= 14.06,SD = 5.02),
voiceless stopd = 13.03,SD = 7.28), and finally the lateral sound € 11.02,SD =

9.09), and openM = 4.66,SD=4.01).
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Figure 34 Overall perception of aspiration according to manoéarticulation
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Upon analysis of performance by individual groupdisieners, we observed
(Figure 35) that AAEL listeners perceived aspirati@fore fricatives best (17.03%),
followed by stops (14.07%), nasals (12.56%), late8#%4%), and open (2.25%). As
was the case with place of articulation, manneamiculation also supports their
highest score for aspiration before [d] and thewdst before vowel. AAE2 listeners
showed higher accuracy for aspiration before theraa sound (27.06%) than before
fricatives (21.29%), nasals (19.25%), and lasthpst(13.98%) and open (6.82%). In
this case, manner of articulation fails to supgbsgir highest scores for aspiration
before [P] but it explains their lowest score before vowel.

GAEL1 listeners’ highest score was for aspiratiofotee fricatives (9.87%),
followed by stops (9.75%), nasals (9.22%) and dj2e94%). They did not perceive
aspiration before the lateral sound (0%). Neveeel there were no significant
differences between their perception of aspirabefore fricatives, stops and nasals
for this group (Z = 0, p = 1). Manner of articutati also corroborates their highest
score for aspiration befordtand, unlike place of articulation, it now explgitheir
lowest score before"|[[]. Finally, GAE2 listeners also showed the highe
identification accuracy for aspiration before ftigas (24.21%), followed by nasals
(17.04%), the lateral sound (14.02%), and finathps (12.55%) and open (8.95%).
As was the case with place of articulation, marofearticulation also supports their

highest scores for aspiration before [0] and tlwitest score before vowel.
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Figure 35. Perception of aspiration according to manner ofi@utation by listener group

An analysis of the performance across the four ggoaf listeners was again
carried out in terms of (a) listener dialect, (bydl of proficiency, and (c) across
groups:

(a) Aspiration before voiceless stops was better peeceby AAEL listeners
than by AAE2 listeners (U = 33 950, p < .001), whihese identified
aspiration before fricatives (U = 29 100, p < .0@bd open better than
AAE1 listeners. In this case, AAE2 listeners al$mwed significantly
higher accuracy for aspiration before nasals (U85@, p < .001) and the
lateral sound (U = 0, p < .001). For GAE listenardermediate level
listeners performed significantly better than elatagy level listeners for

all conditions.
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(b) AAEL1 listeners significantly outperformed GAE1l ésers in the
perception of all conditions except for open, fohiehh both groups
performed similarly (U = 5 820, p =1). GAE2 listesg@erceived stops (U
= 20 250, p < .005) and open better than AAE2 rists, while they both
perceived fricatives and nasals similarly. For tageral sound, AAE2
listeners were significantly more accurate.

(c) Additionally, AAE1 listeners outperformed GAE2 bsiers in the
perception of voiceless stops (U = 10 476, p <)0@hce more, AAE2
listeners performed significantly better than GAHsteners for all
contexts.

Individually, we can see some similarities betwdenfour groups of listeners.
AAE1l, GAE1l and GAEZ2 identified aspiration beforecétive sounds best while
AAE1, AAE2 and GAEZ2 identified aspiration beforewa worst. Now, the lowest
score for GAE1 was for aspiration before the ldteaind, while AAE2 listeners’
highest identification accuracy was precisely fepieation before the lateral sound. In
general, the highest identification accuracy acrasgroups was for intermediate
listeners, with the exception of aspiration befa@t®ps, which AAE1 listeners
identified better than any of the other groups.

The perception of [s] in phonetic context was dfaes$ according to manner
of articulation as follows:

) Stops [p], [t], [K]

i) Approximants ], [3], [y]

i) Nasals [m], [n]

V) Lateral [I]

V) Open [V]
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Overall performance showed that the highest acguvess for stopsNl =
90.86,SD = 5.18), followed by approximant$/(= 86.80,SD = 8.26), open,N =
86.44,SD = 7.37), nasalM = 84.89,SD = 4.84), and then the lateral souM €

84.14,SD=7.31), shown in Figure 36.
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Figure 36.Overall perception of sibilance according to manoéarticulation

Figure 37 shows that AAEL listeners identified Isibbce before stops most
accurately (86.27%), followed by nasals (80.88%) approximants (79.62%), the
identification of which was statistically similaspen (79.57%), and lateral (76.81%).
As was the case with place of articulation, manaograrticulation additionally
supports their highest score for sibilance befdfeafd their lowest before [l]. For
AAE2 listeners, stops were also their highest sc@&.72%), followed by
approximants (92.28%), lateral (92.04%), and of@h50%) and nasal (86.04%),
which were similarly perceived. Unlike place ofieutation, manner of articulation is
now able to explain their highest score for silikatefore [t] and their lowest before
[m].

GAEL1 participants identified open best (100%), sgjently followed by

stops (94.87%), approximants (92.86%), lateral8@8%), and nasals (84.20%). In
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this case, and contrary to place of articulatiomnmer of articulation only accounts
for their highest score before vowel, but failstearly account for their scores before
[B] and [y] or [0]. Finally, GAEZ2 listeners perceived approximaré3.79%) and stops
(93.69%) in a similar manner, followed by later®2 87%), and nasal (91.96%) and
open (90.75%), the identification of which was algatistically similar. For this
group, manner of articulation also explains theghbst score for sibilance before [K]

but fails to support their lowest score befork [0
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Figure 37 Perception of sibilance according to manner of@ration by listener group

An analysis of the performance across the four gsaaf listeners in terms of

(a) listener dialect, (b) level of proficiency, afa) across groups revealed:
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(a) Within the AAE group, intermediate level listeneutperformed
elementary level listeners in all cases. For GAkehers, elementary level
participants performed significantly better thatemmediate level listeners
in stops (U = 4 860, p < .001), approximants (U 860, p < .001), and
open (U =0, p <.001), while GAE2 performed bettelateral and nasal
sounds (U =0, p <001).

(b) At elementary level, GAE listeners outperformed AAg&eners in all
cases. At intermediate level, GAE participants gened more accurately
in nasals, lateral, and open (U = 0, p <.001), e/AIAE listeners identified
stops better (U = 0, p < .001). Their perceptionapproximants was
statistically similar (U =5 400, p = .16).

(c) GAE2 outperformed AAEL listeners in all conditionshile GAE1l
listeners performed significantly better than AA2rticipants in the
identification of aspiration before approximants£(2 250, p < .001) and
open (U =0, p <.001), and both performed simjiléokr aspiration before

nasals (U =1500, p =1).

In this case, the identification of sibilance acting to the manner of articulation

of the following sounds revealed that all groupsnitified sibilance before stops most

accurately, with GAE2 additionally identifying diéance before approximants

similarly. Nevertheless, it was the AAE2 listengvho obtained the highest score

before stops overall. Both GAE2 and AAE2 individyatentified sibilance before

nasals and open worst, while GAEL1 listeners alentified sibilance before nasals

worse than before any other context, and AAEL1 ifledt sibilance before lateral

In spite of this, GAEL listeners outperfednthe rest of the groups in the

perception of sibilance before approximants andelow
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The identification of aspiration and sibilance adiog to the place and
manner of articulation of the following sounds reretl some interesting results.
Independently of certain differences seemingly thueither proficiency level or L1
dialect of the listeners, broadly speaking, thenidieation of aspiration tended to be
particularly favorable before sounds articulatedtha teeth, and remarkably poor
before vowel. On the contrary, the identificatiohstbilance tended to be favored
when followed by stops and patrticularly by velausds, while less accurate before
sounds articulated at the front of the oral cawiith the exception of the dental stop,
which favored identification as much as the vetaps

As we saw in Section 1.3.1, [h] is articulated fa back of the oral cavity
(whether in the glottis, larynx, pharynx, or velurAgcording to the results covered in
this section, it seems that the identification gjpieation is more likely when followed
by a sound that is articulated at the front ofdha cavity. Likewise, [s] is articulated
at the front of the oral cavity (alveoli), the idéication of which seems to be more
favorable, with exceptions, when followed by souiadsculated at the back of the
oral cavity.

Thus, overall, L2 listeners as a group identifispigation before interdental
[0] and sibilance before velar [k] and dental [thsh accurately than in the rest of
contexts. On the other hand, they identified imealic aspiration [h] and sibilance
before [ less accurately than in the rest of contexts.

By context, before voiceless stops, aspiration est identified before [t] and
worst before [p]. Sibilance was best identifieddvef[t] (AAE) and [k] (GAE) and
worst identified before [p], although identificatiqpercentages were rather similar.

Before voiced approximants, sibilance was more r&tely identified beforey] (and
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also [§ for GAE) while it was remarkably less accuratelgntified before [§ Before
fricatives, aspiration was best identified befayegdnd worst identified before [X].

Upon comparison between L2 groups, the identifocatf sibilance before CS
stops and approximants was consistently higherJAE listeners than for AAE
listeners (p < .001). The identification of aspoatin stops and fricatives rendered
different results. GAE listeners identified fricadi[v] and [0] significantly better than
AAE listeners (p < .001), while AAE listeners idified aspiration in stops [pand
[t"] significantly more accurately than GAE listeneBoth groups of listeners
identified aspiration in fricative [x] and aspiretgk™, i.e., velar sounds, similarly (p >
.05), but less accurately than in the rest of th@texts. In intervocalic position, GAE
listeners outperformed AAE listeners in both casédslance [s] and aspiration [h] (p
<.001).

In the next section, we will see the acoustic ottarsstics of the sounds that

have been analyzed in terms of place and manreatiofilation here.

5.2 Results of Acoustic Analysis

As we stated in Section 4.6, we conducted an aicoastlysis of voiceless
and fricatized stops after aspiration, as welltgsirj intervocalic position. First, we
have analyzed the vowels after which the aspiratiofs/ was produced, in terms of
their first three formants and their Harmonics-toé¢ Ratio (HNR), following
Maniwa et al. (2009) and Boersma and Weenik (20@%pectively. Vowels ending
in aspiration displayed a mean F1 at 570 BB € 227.70), F2 at 1929 HSD =
324.08), and F3 at 2896 HBP = 282.30). Their mean HNR was 11.90 d&ED(=
1.32), which was higher before voiced sounds (14d8) SD = 1.51) than in

intervocalic position (10.70 dEBD = 1.05) and before voiceless sounds (8.803iB,
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= 1.10), suggesting higher pre-aspiration beforevihieeless stops than before the

fricatized approximants. Figure 38 below shows rangple of aspiration from the

extractbebes agug@you drink water):

bebe h

agua

1.8-1d¢

0.525¢
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i ) ) R R
byl R u...aM%- 1
" ol T I

Time (s)

......

Figure 38 Waveform and spectrogram of “bebe[h]agua

We also analyzed the sibilant fricatives [s] anfddefore voiceless stops and

voiced approximants, respectively, in an attempmxplain the results summarized in

the previous paragraphs. As mentioned in Secti6r24., our reasons for analyzing

our target stimuli from 500 Hz to 18 000 Hz wereidsd from the minimum and

maximum frequency ranges observed after the asaby<CS and GAE sibilance. The

minimum frequency range for the Spanish sibilanés ®298 Hz and the maximum

was 14 517 Hz. For the English sibilants, the maximwas 15 735 Hz, while the
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minimum was 3373 Hz. In Figure 39, we can obsérye WAS aspiration before
[t"] differs from CS sibilance before [t] and GAE [sfore [t]. In spite of the cepstral
smoothing at 500 Hz, the WAS sound (red line) pressgreat energy in the first
formants, whereas CS [s] (green line) and GAE Bli€ line) present a peak at

approximately the same frequency, with a secondl foeahe CS fricative.

WAS=red, CS=green, GAE=blue
40 ‘ ‘ ‘ ‘

Sound pressure level (dBiz)

TN A

0 3150 6300 0450 1.26.1¢ 1.575.16 1.89-1¢ 2.205-16
Frequency (Hz)

Figure 39.Spectral slice of WAS [h], CS [s], and GAE [s] bef]

In this case, we also analyzed the HNR of the C8 &AE sibilants,
following Boersma and Weenik (2009). CS sibilantssented a mean HNR of 1.84
dB (SD = 2.29), with a mean value of 6.41 dBO = 1.93) before voiced
approximants, 0.43 dBSO = 3.12) before voiceless stops, and -1.33 8B £ 1.82)
in intervocalic position, indicating greater noisefore voiceless than before voiced
consonants. GAE sibilance resulted in a mean HNR&# dB ED = 2.37) with very

similar values in the three contexts.
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5.2.1 Voiceless stops

We now report the results in terms of closure af@M\Huration of stops in
WAS and CS. For aspiration, VOT is understood asaining post-aspiration values.
Table 13 shows that the duration of the VOT of @&fter sibilance is shorter than
that of [p] and [k]. In WAS stops after aspiratidhe shortest VOT is also fOIhIt(in

Table 13, under the labsi), followed by [K], and finally [g1].

Table 13

Mean values for VOT (in ms) after aspiration arfailance

VOT
WAS CsS
M SD M SD
target sk 45 16 28 5
sp 47 13 28 10
st 43 9 27 5

Statistical analysis confirmed that the VOT dunatiof the three aspirated
stops was significantly longer than that of theeéhunaspirated stops after sibilance
(/pl:U=8,p<.05 /t/: U=3, p<.005; /kl: €6, p <.01), as we saw in Section
2.1.1. Interestingly enough, a comparison betwé&enctosure duration of stops after
aspiration and sibilance (Table 14) revealed thatet were no statistical differences
between both sets of consonants (/p/: U = 21, 2b=/t/: U = 26.5, p = .56; /k/: U =

15.5, p =.08), which provides further evidencéhaf existence of post-aspiration.

Table 14

Mean values for closure duration (in ms) after aapon and sibilance

closure
WAS CS
M SD M SD
target sk 32 12 41 9
sp 51 9 53 6
st 49 14 44 13
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A further analysis between the duration of closamd VOT for each stop of
each L2 dialect (Figure 40) revealed that closuas significantly longer than VOT
(p < .05) for the three CS stops after sibilandajevdifferences were not statistically
significant for the three WAS stops after aspinat{fp"]: Z = -.84, p = .40; [}: Z = -

1.68, p=.092; [{: Z=-1.68, p = .092).

100 Clelosure 100+ Celozure
Evor Evor

a0 809

607 G0

40 407

118 IREITY
slp s!t slk slp s!t slk

Figure 40 Closure and VOT values of voiceless stops aftaratsgn and sibilance

Mean ms WAS
Mean ms CS

Additionally, Kruskal-Wallis tests revealed thaetduration of VOT for the
three WAS aspirated stops was not statisticallfedsht *(2) = -.512, p = .77] nor
were there statistical differences between theet@® unaspirated stopgR) =
-.273, p = .87]. Differences between the three stopboth dialects were found in
terms of closure duration, with shorter closureation for [K'] and [k], respectively
[¥?(2) = 9.69, p < .01f(2) = 5.77, p = .058]., and longer for [fj and [p].

Figures 41 and 42 below show two examples of wawefcand spectrograms
for /t/ after WAS aspiration and CS sibilants, edjvely, from the extraghe arafas
con (you scratch me with). Notice how the VOT in WAlé] [is considerably longer
than the VOT in CS [K]. Also, the length of the g@ding vowel is longer in the first
case, where the aspiration of /s/ takes placehdnsecond case, a sibilant [s] can be

perfectly seen, with a high concentration of enexgglgigh frequencies.

% On the verge of statistical significance p =.05.
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Figure 41 Word-initial [k"]*!after aspiration
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Figure 42 Word-initial [k] *’after sibilance

*! See Appendix G for further waveforms and spectnmgréor WAS voiceless stops.
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One more aspect that we analyzed was the duratiotheo vowels that
preceded the WAS aspirated stops in 2PV and PNesesd and the vowels that
preceded their unaspirated counterparts in 3PV @INdsentences (Table 15). A
Kruskal-Wallis analysis showed significant diffeces between the duration of the
vowels preceding the aspirated stop¥Z) = 6.03, p <. 05], which were longer for
vowel before [f]. The same tests revealed that vowels before flewparticularly

shorter than before the other two unaspirated §§6(®) = 6.53, p < .05].

Table 15

Vowel length with and without aspiration beforecsess stops

vowel context

k p t
M SD M SD M SD
yes 63 18 61 13 79 7
no 72 13 67 11 57 10

A comparison of vowels before both sets of stopsaked no significant
differences for their duration before both velaursds (U = 20, p = .20) and vowels
before both bilabial sounds (U = 19.5, p = .19).widwer, the analysis showed
significant differences between the duration of etsv before aspirated and
unaspirated dental stops (U = 3, p < .005), i.ewels whose coda /s/ had been
aspirated were significantly longer.

Thus, [P] presented the longest VOT and closure duratiohjlewthe
preceding vowel was the shortest?][kad the shortest closure duration, afffifjad

the shortest VOT value but the preceding vowelgmtsd the longest duration.

*2 See Appendix H for further waveforms and spectrogréor CS voiceless stops.
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5.2.2 Fricatives

5.2.2.1 Intervocalic fricatives [s] and [h]

Fricatives analyzed in this study were CS [s] befomiceless stops,
approximants, and in intervocalic position, WAS {h]intervocalic position, and the
fricatives which are the result of the processrichtization that voiced stops undergo
after aspiration in WAS. As we explained in Sectbi.1, we conducted an analysis
of the spectral moments for these sets of sounds.

Let us begin with the intervocalic sounds. Sibine intervocalic position
had a mean duration of 85 ms and a mean COG of 5&100n the contrary,
aspiration in intervocalic position had a mean tdaraof 71 ms and a mean COG of
2078 Hz. From looking at these numbers alone, weatt@ady observe that sibilance
has a much higher energy at higher frequency tisairadion. It also presents less

variability than aspiration in the distributionits energy (Table 16 below).

Table 16

Spectral moments of intervocalic [s] and [h]

context
CS [s] WAS [h]
M SD M SD
intensity 66.78 2.178 72.359 4,191
duration 85.16 11.79 70.59 24.60
COG 5510.334 451.807 2078.409 910.150
dispersion 1906.343 340.036 1837.470 449.649
kurtosis .046 774 10.487 7.673
skewness 292 463 2.973 1.193

In fact, [s] presented higher COG and spectral gelak 0, p < .001) than [h],
while [h] displayed higher amplitude (U = 6, p 95), kurtosis (U =1, p <.001), and
skewness (U = 0, p < .001) than [s]. Neverthelesssignificant differences were

found between these two sounds in terms of duratnehdispersion.
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5.2.2.2 CSfricatives [s] and [z]

In the context of voiceless stops, [s] before [[gg@nted the highest intensity
and the longest duration, while the lowest dispersralues. Sibilance before [p]
showed the lowest intensity, duration, and COG eslwhereas the highest kurtosis
and skewness. In turn, [s] before [t] presentechighest COG and dispersion values,

as well as the lowest skewness and kurtosis (Table

Table 17

Spectral moments of [s] before voiceless stops

context
(K] [P] [t]
M SD M SD M SD

intensity 68.836 1.487 66.493 3.551 67.000 2.154
duration 62.60 14.40 55.25 9.46 56.25 11.76
COG 5315.246 487.152 4959.341 532.251 5732.890 .8381
dispersion  1735.012 255.352 1908.128 496.308 9832, 192.913
kurtosis 1.264 1.328 2.294 2.374 .366 .940
skewness .653 .587 1.032 716 415 .392

In this case, [s] before [t] had significantly heyhCOG than before [p] (U =
11, p < .05) and higher dispersion than before({k]= 13, p = .05). No further
differences were found as far as sibilance beftve three voiceless stops is
concerned.

In terms of sibilance before voiced approximantg], hefore dental [P
presented the highest intensity and COG values,alsd the highest dispersion.
However, it had the shortest duration and the lbwegosis and skewness. Sibilance
before bilabial [R presented the longest duration and the highedbsis values, as
well as the lowest intensity. In turn, [z] beforelar [y] had the lowest COG and the

highest skewness values (Table 18).
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Table 18

Spectral moments of [z] before voiced approximants

context
[3] [3] [v]
M SD M SD M SD

intensity 66.693 3.669 69.908 2915 69.475 3.567
duration 66.83 17.34 61.75 22.70 62.51 26.17
COG 4958.090 1059.328 5742.061 1915.487 4461.001 61.3%0
dispersion  1896.014 376.511 1991.298 511.699 0804. 273.432
kurtosis 1.925 3.268 1.174 1.228 1.851 2.238
skewness .814 .565 443 745 .940 .504

Upon analysis, it was found that the COG of [z]doefthe interdental
approximant [pwas significantly higher than before the velaprgximant Kl (U=
12, p < .05). However, no further significant driflaces were found for sibilance
before the three voiced approximants.

So far, the COG values of both [s] and [z] befoeatdl [t] and [§, seem to be
significantly higher than the two sibilants befgpd and [y], respectively. A cross-
analysis of [s] before voiceless stops and [z] teefoiced approximants presented
some statistical differences in terms of their sfgé¢anoments, according to their
following sound. Sibilance before [K] and [t] hadjrsficantly higher COG than
sibilance beforey] (U = 10, p <.05; U = 8, p = .01). Additionallyib#iance beforey]
presented higher skewness than before [t] (U =<9,05).

In comparison with intervocalic sibilance, [s] befdhe three voiceless stops
was significantly shorter in duration ([p]: U =A4<.001; [t]: U =3, p< 01; [k]; U
= 8, p = .01). Likewise, [z] before the voiced appmants [} and [d were also
shorter than intervocalic [s] (U = 10, p < .05)rtRermore, sibilance before][fad a
significantly higher intensity (U = 11, p < .05)ath intervocalic [s]. Finally, even

when [s] beforey] and intervocalic [s] presented no differencesumation, the COG
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value of intervocalic [s] was significantly highttran the COG of sibilance beforg [
U=7,p<.01).

Summing up, sibilance before the three voicelespsstand before the
approximants [[3and [d were significantly shorter than intervocalic [blt it was not
the case for sibilance beforg][Nevertheless, the COG values rendered moredarie
results. Sibilance before][&nd [t] showed the highest values while beforjeajd fy]
COG was the lowest. In fact, the COG for sibilabegore ] was also significantly

lower than the COG for intervocalic [s].

5.2.2.3 WAS fricatives [v], [d], and [X]

WAS interdental fricative [0] presented the highéstensity, COG, and
dispersion values, while the lowest kurtosis arelsiess. In turn, labiodental [v] had
the lowest intensity and duration values. Velargrgsented the longest duration and
the highest kurtosis and skewness values, whiladtthe lowest COG and dispersion

values (Table 19).

Table 19

Spectral moments of WAS fricatized sounds

context
v (6] (]
M SD M SD M SD
intensity 68.654 7.303 70.582 7.382 69.667 7.665
duration 61.72 13.81 63.52 17.40 65.57 22.92
COG 2116.212 687.418 3747.926 2155.501 2068.464 2.68%
dispersion 2056.158 938.815 2581.873 794.520 0287. 778.588
kurtosis 21.123 24.047 5.840 9.249 44.342 80.933
skewness 3.592 2.039 1.769 1.651 4.449 3.806

In our analysis of WAS fricatized sounds, only kit presented differences

on the verge of significance between the three ecast}?(2) = 5.81, p = .055].
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Specifically, the kurtosis of [v] was significanthigher than that of [0] (U = 11, p <
.05).

A further comparison between intervocalic aspiratmd the fricatized sounds
revealed that [0] had a significantly higher COGHW2, p < .05) and dispersion (U =
8, p < .01) than intervocalic [h], while [h] presed higher kurtosis (U = 9, p < .05)
and skewness (U = 12, p < .05) than [d]. No diffiees were found between [v] or [X]
and the intervocalic aspiration.

As it was the case with WAS vowels before aspirated unaspirated stops,
we also decided to analyze the duration of vowefsre the fricatives in 2PV and PN
sentences, and the vowels before the voiced appems in 3PV and SN sentences
(Table 20). The analysis revealed no significaffedences in the duration of vowels
with and without aspiration in this case (U = 5p289). Even when vowels before
the fricative [d] (aspiration) are longer than vdsvbefore the approximant][dno

aspiration), the difference was not statisticaigyngicant (Z = -1.42, p = .16).

Table 20

Vowel length with and without aspiration before WiA&tized sounds

vowel context

V] [0] ] intervocalic
M SD M SD M SD M SD
yes 75 18 85 29 79 19 57 15
no 79 16 64 12 82 24 74 23

To sum up, the three fricatized sounds presentadasivalues for intensity,
duration, and the spectral moments measured. Howeve difference that was
found was in terms of kurtosis ([v] higher than)[dh comparison with intervocalic
[h], [0] presented higher dispersion and COG valiees [h], while [h] displayed

higher kurtosis and skewness than [d]. Both [v] pdidhad similar values to [h].

171



A further cross-analysis between [s] before vogglstops, [z] before voiced
approximants, and aspiration in fricatized sounelgealed significant higher COG
values for sibilance in both CS context$(?) = 29.54, p < .001] than for the WAS
fricatized sounds, while significantly higher kwsi® j*2) = 17.01, p < .01] and
skewness)f(2) = 27.02, p < .001] for the fricatized soundbug, [s] and [z] present
a higher mean energy than non-sibilant fricativediile these have a higher
peakedness and amount of energy concentrated at fogguencies, as reported in

Section 2.1.2 (Barreiro Bilbao, 1994; Jongman e28I00).

5.2.2.4 Place of articulation

In this section, we analyze the extent to Wwhtbe different acoustic
characteristics measured can distinguish placertafuation, with the addition of
spectral peak measurements. For this reason, wet@& voicing into account to
separate voiceless [s] from voiced [z], althoughthbehare the same place of
articulation (alveolar). Table 21 below displays tfalues for each variable according
to place of articulation.

Alveolar [s] has the highest spectral peak and G@lBes, while the lowest
amplitude, kurtosis, and skewness. Thus, this spuesients a great concentration of
energy in the higher areas of the spectrum. Orctmérary, [h] presents the highest
amplitude and duration, whereas it shows the lowsgmctral peak, COG, and
dispersion values. In this case, this sound conatst its energy in the lower area of
the spectrum. Additionally, labiodental [v] disptayhe shortest duration, while
interdental [0] presents the highest dispersiorrargy, and the velar [x] shows the
highest kurtosis and skewness, i.e., a great caoratem of energy in the lower part of

the spectrum but high peakedness.
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Table 21

Spectral peaks and spectral moments by place wiation and voice

place of articulation and voice

alveolar alveolar labiodental interdental velar glottal

[s] 2] v ) (x] [h]

M M M M M M
intensity 67.727 3.310 68.654 7.303 70.582 7.382
duration 65.90 20.41 61.72 13.81 63.52 17.40
peak 4444.69 1531.19 984.06 422.51 2774.78 219291
COG 5319.281 1133.423 2116.212 687.418 3747.93 .BQ%5
dispersion 1903.563 394.720 2056.158 938.815 25381.8 794.520
kurtosis 1.396 1.879 21.123 24.047 5.840 9.249
skewness .626 .652 3.592 2.039 1.769 1.651

A cross-analysis of the values of these charatitesisevealed significant
differences in COG, kurtosis, and skewness (p €),dfut none in terms of intensity,
and duration. Nevertheless, analyses by pairs ohd® showed no significant
differences between the alveolar [s] and [z], betwghe velar/glottal [x] and [h],
between the interdental [0] and [x], and between Itbiodental [v] and neither [X]
nor [h]. Both sibilants [s] and [z] displayed high@OG and spectral peaks than [v],
[x], and [h] (p < .001), while [v], [x] and [h] psented higher kurtosis and skewness
than the sibilants (p <.001). Additionally, théiknts also had higher amplitude than
[h] (p = .001, p < .05). The interdental [d] wastdiguished from the labiodental [v]
by lower kurtosis (U = 11, p < .05). It was diffatetted from [s] and [z] by higher
dispersion than both sibilants (U = 69, p < .05:U46, p < .05), but also lower COG
than [s] (U = 63, p < .05). In comparison with [fjferdental [d] presented higher
dispersion (U = 8, p <.05) and lower kurtosis (9,9 <.05) and skewness (U =12, p
=.01).

Thus, in this study, COG and spectral peak sereedifterentiate alveolar
sibilants from labiodental, velar and glottal nabHant fricatives. In the case of the

interdental non-sibilant, only COG distinguishedram the voiceless fricative, while
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kurtosis differentiated it from both sibilants. Kosis, skewness and dispersion were
useful to distinguish interdental [8] from [h], afmdm [v] only in terms of kurtosis,
whereas no parameter differentiated it from [x]eThbiodental, velar, and glottal
fricatives displayed no significant differences ammdhemselves for any of the cues

measured.

5.2.3 Speaker Gender
As we saw in Section 2.1.2, speaker gender mayn(-Hi13; Ruch, 2012) or
may not (Yao, 2007) have an effect on the charisties of the stimuli. Therefore, we

now review our stimuli according to the genderhd speakers of WAS and CS.

5.2.3.1  WAS voiceless stops [}, [t"], and [k"]
In Table 22, we can see the duration of closure\&d of each of the three

voiceless stops after aspiration, according toWBAS female and male speakers.

Table 22

Closure and VOT values of WAS aspirated stops &gksp gender

k"] [p"] [t"]
M M M
WASF1 closure 31 48 56
VOT 62 50 47
WASM2 closure 33 53 43
VOT 36 50 33

In this case, there were no significant differenbesveen both speakers in
terms of closure duration for any of the three i@dpd stops. However, differences
were found for the VOT of [§, which was significantly longer for WASF1 (female

speaker) than for WASM2 (male speaker) (U = 0,.05. Differences between both
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speakers concerning the VOT of] [tvere on the verge of significance (U = 1, p =
.057); once more, longer for the female speaker.

In any case, L2 listeners’ identification of [p[t"], [k"] was higher in the
stimuli from the female speaker than from the mspeaker (WASF1: 12.67%,

22.31%, 11.75; WASM2: 9.28%, 12.80%, 11.64%).

5.2.3.2 WAS fricatives [v], [d], and [X]

Table 23 shows a summary of the mean spectral ¥&twehe WAS fricatized

sounds [v], [d], and [x] according to the gendethaf speaker.

Table 23

Acoustic characteristics of WAS fricatives by spealender

V] 0] (] [h]
M M M M
WASF1 intensity 62.807 63.888 62.857 69.425
duration 63.33 74.12 63.88 83.25
peak 666.48 4561.46 1250.62 806.18
COG 2706.321 5594.638 2552.352 1936.658
dispersion 2907.65 3159.652 2301.045 1801.728
kurtosis 4.046 .158 15.216 37.678
skewness 1.968 .485 2.922 4.351
WASM2 intensity 74.502 77.275 76.477 75.292
duration 60.10 52.93 67.26 57.93
peak 1301.64 988.10 1086.88 1061.53
COG 1526.102 1901.215 1584.576 1393.204
dispersion 1204.665 2004.094 1334.801 1409.639
kurtosis 38.2 11.522 73.469 23.796
skewness 5.216 3.053 5.976 4.499

This time, statistical analysis revealed a feweatdghces in terms of speaker
gender. WASF1 realized [v] and [8] with higher C@&d dispersion than WASM2,
while WASM2 realized these two fricatives with haghkurtosis and skewness (U =
0, p < .05). Additionally, WASF1 presented highpedatral peak for [0] than the male

speaker, whereas he displayed higher spectral fjoedk] than the female speakers.
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Additionally, the only difference between both dpgma for [x] was in terms of
intensity (U = 0, p < .05), which was higher foetimale speaker. No differences were
found for intervocalic [h] between the two speakers

L2 listeners presented a higher identificationdjfgnd [x] in the stimuli from
the female speaker than in those from the malekepg8VASF1: 39.51%, 11.74%;
WASM2: 17.43%, 7.40%), while the opposite was tfoe [v] (WASF1: 17.02%;
WASM2: 18.19%). Their identification of intervocallh] was the same in both cases

(4.59%).

5.2.3.3 CSfricatives [s] and [z]

In this section, we show the values of the spectraients of CS [s] (Table

24) and CS [z] (Table 25) in terms of the gendeswfCS speakers.

Table 24

Acoustic characteristics of CS [s] by speaker gende

[s]
(K] [p] [t] [s]
M M M M
speaker CSF1 intensity 69.623 66.984 68.449 66.867
duration 57.59 57.21 59.56 83.82
peak 4815.22 4619.37 4869.34 5453.90
COG 5498.407 4904.591 6197.158 5174.064
dispersion 1907.870 2238.332 2061.313 2163.914
kurtosis .990 1.816 -.282 275
skewness .716 1.376 .203 .693
CSM2  intensity 68.049 66.002 65.550 66,693

duration 67.61 53.28 52.94 86,.1
peak 4586.02 3572.89 4587.88 4196.76
COG 5132.084 5014.091 5268.622 5623.277
dispersion 1562.154 1577.925 1924.654 1692.992
kurtosis 1.539 2.772 1.014 .703
skewness .590 .687 .626 114

176



In the case of [s] before the three voiceless samukin intervocalic position,
no significant differences were found between twe CS speakers. L2 listeners
identified [s] before [p] and [k] slightly bettenithe stimuli from CSM2 (male
speaker) than those of the CSF1 (female speak&MRZ 90.41%, 94.23%; CSF1:
86.95%, 92.46%). The opposite was shown for [spigeft] (CSM2: 90.91%; CSF1:

92.10%).

Table 25

Acoustic characteristics of CS [z] by speaker gende

[z]

[B] [3] [v]
M M M
speaker CSF intensity 67.928 71.252 71.677
duration 55.29 50.37 58.06
peak 3653.95 4884.33 3007.69
COG 4536.458 6026.078 4045.290
dispersion 2020.904 2258.552 2061.780
kurtosis 3.496 1.552 2.245
skewness 1.233 .189 1.141
CSM intensity 65.458 68.565 67.273
duration 78.36 73.13 66.96
peak 4109.70 5954.63 3249.48
COG 5379.723 5458.044 4876.713
dispersion 1771.123 1724.044 1626.399
kurtosis .354 .795 1.458
skewness .396 .698 .739

As to the sibilant [z] before the three voiced dtiges, the only differences
between the two speakers were found before thbiallff] and before the velag].
In the case of the bilabial sound, CSM2 displayeghér duration, whereas CSF1
presented higher skewness (U = 0, p < .05). Fovéha sound, the male speaker
showed higher dispersion than the female speaker () p < .05). No differences
were found between both speakers in their reatimatiof [z] before the dental

approximant [§
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L2 listeners presented an identification of [z]dyefthe bilabial, the dental and
the velar approximants consistently higher in ttigdi from the male speaker than
in those of the female speaker (CSM2: 95.46%, 86,825.54%; CSF1: 85.38%,

79.76%, 85.12%).

5.3 Summary

In this chapter we have covered the results forver@us elements analyzed
in this study. From the very pilot study, we hawers that the identification of
aspiration as a dialect variant of Spanish /stablematic for L2 learners in the first
stages of language learning. The addition of neesms not to affect identification,
except for those learners in the high-intermedaggeloping stage of learning. It
seems that elementary learners do not have encumhlédge of the L2 to be able to
identify this feature, while proficiency learnersidw enough to identify such
variation.

Our current study replicates these findings witkpezt to L2 learners in the
first two levels of Spanish. Overall, aspirationsasgain significantly less identified
than sibilance. However, as the pilot test alreguhynted at, AAE listeners’
identification of sibilance was significantly leascurate than that of GAE listeners.
Additionally, we measured the reaction times of libeeners, which were longer for
all WAS sentences, and the effect of the yearsgsifuction received. In this case, we
have seen significant results in elementary learneith less than one year of
instruction.

In our current study, we also saw that the syntactintext can influence

identification; namely, aspiration was best ideatifin second-person verbs, whereas
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sibilance identification was better in plural nouiitie phonetic context also affects
the identification in terms of place and manneidiculation of the target features.
Aspiration was best identified in the interdentatdtive and the dental stop, while
intervocalic aspiration was significantly the leantified sound. Sibilance, in turn,
displayed higher scores for several places and emanaf articulation; however,

before stops and velar sounds it received the bigigentification accuracy, while

sibilance before the dental approximant was thst laecurately identified. One more
aspect worth mentioning is that AAE listeners galtgridentified aspiration and

sibilance before voiceless stops significantly dretthan GAE listeners.

Finally, we have carried out an acoustic analysithe most significant target
stimuli, i.e., stops and fricatives, to find theent to which the characteristics of the
stimuli can have played a role in these identifa@apatterns, which will be discussed
in the next chapter. In terms of speaker gendanesdifferences in the acoustic
characteristics of the stimuli have appeared, alfho L2 listeners’ overall
identification of the target stimuli seem to be mdavorable for the WAS female
speaker and the CS male speaker, regardless diifieisences.

In the following chapter, we discuss the findingsserved in this current
chapter, as well as the implications for L2 spegetteption and directions for future

research.
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CHAPTER 6

DISCUSSION AND CONCLUSIONS

The objective of this dissertation was to inveggg#e perception of a
dialectal phonetic variant of the Spanish morphigiaigmarker—s as opposed to the
mainstream variant of this marker. L2 learnershis study were also native speakers
of two L1 dialects of American English, which makag not only a cross-language
but also a cross-dialect study on speech percepimour knowledge, this is the first
study that comprises two dialects of an L2 and thalects of an L1 in a cross-
language experiment. Participants completed antifaetion task in which they
determined whether nouns and verbs from both LEcis embedded in sentences
were second-person verbs and plural nouns (endirg)ior third-person verbs and
singular nouns (ending in vowel). This task waspded by a Language Background
Questionnaire and a Spoken English Questionnaaeailowed the classification of
the participants and the establishment of cormatatiof influential factors with the
results. The results obtained in the previous @ragrte discussed below, in terms of
the overall perception of aspiration and sibilarime dialect group, perception
according to proficiency level and amount of L2tinstion, and perception related to
the syntactic and the phonetic contexts in whicé target stimuli were found.
Subsequently, this is followed by a discussionh& &coustic characteristics of the
stimuli analyzed, the implications for L2 speechcpgtion, the limitations of this

study, and the suggestions for future research.

180



6.1 Perception of Aspiration and Sibilance

Our first research question inquired whether thedldlect of the listeners in
this study would affect the identification of WASparated /s/.

Overall, the 206 participants in this study presdnt low identification
accuracy of aspiration (14%), generally identifyM¢AS plural nouns and second-
person verbs as singular nouns and third-persdmsvé@hese results are in agreement
with those found by Schmidt (2011), whose studyeeaded that participants at
elementary level identified aspiration in syllafiileal, word-internal position in 6.4%
of the cases, and intermediate level participagemtified aspiration in 5.5% of the
cases.

As we stated in Section 3.3.1, our hypothesis was$ listeners would be
unable to extract enough information from the stimia relate it as a possible
realization of /s/. A similar sound to WAS [h] oesun English as a contrastive sound
in initial position but not as a legitimate variaft/s/ in implosive position, as is the
case in WAS (and other varieties of Spanish). Bveen aspirated /s/ and English [h]
are acoustically and articulatorily similar to easther, as described in Section 1.3.1,
listeners may not assimilate these two soundsjgaigcdue to the phonotactic biases
of their L1: this sound is never found in syllalileal position nor is it ever a
legitimate allophone of implosive /s/.

Nevertheless, we cannot say that this L2 variarg mat perceived at all by
these listeners; in fact, their scores were higi@n those reported by Schmidt (2011)
above. On the one hand, elementary and intermeeéaeGAE listeners in our study
identified aspiration in 8.41% and 16.67% of theesa respectively. On the other
hand, AAE listeners of the two levels identifiedpiaation correctly in 13% and

20.3% of the cases, respectively. The fact thatdwest score for all groups was for
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aspiration before vowel, where aspirated /s/ iartyeuttered as full [h], indicates that
this L2 variant was either understood as part efgreceding vowel or regarded as
noise, but not broadly identified as a possibléizaton of underlying sibilance.

The second research question that we posited wathaitthe identification of
sibilance would vary according to the L1 dialectloé groups under study.

We hypothesized that, as syllable-final /s/ is gitimate sound in both GAE
and AAE, listeners would assimilate CS [s] to Esiglis]. In this sense, overall
identification of sibilance was above 80%; listeneere generally able to identify CS
second-person verbs and plural nouns as suchaghis corroborates the findings by
Schmidt (2011), in which listeners of elementarg amermediate Spanish obtained
accuracy percentages for sibilance of 98.9% angP89respectively.

Nevertheless, when we look at the scores in relatothe L1 dialect of the
listeners, we see that it was the GAE listeners albeely resembled the perception
accuracy in Schmidt's study, with 92.92% and 94.6#@&ntification for elementary
and intermediate listeners, respectively. This wassthe case for AAE listeners of
elementary and intermediate levels in our currémilys whose scores were 82.36%
and 89.94%, respectively. As also stated in Se@i8rl, AAE speakers can regularly
omit final /s/ from plural nouns and third-persoerbhs, and as pointed out in
Johnson’s (2005) and de Villiers and Johnson’s 1288udies, AAE children seemed
not to understand /s/ as an agreement marker, ah&AE children did.

Can this fact be extrapolated to our results? Whi#decannot state that AAE
listeners did not understand CS [s] as an agreemmanker, we can say that the
characteristics of their L1 dialect may have playedole in their perception of
sibilance, particularly for AAE1 listeners, the pnjroup whose identification of

sibilance was significantly less accurate thanrtherception of sentences without the
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morphological markers. In fact, this group presented a higher identifaraof WAS
and CS target singular nouns and third-person vashihie test progressed, implying
that they initially identified these tokens as Imavthe morphological markers and
they began to identify these stimuli more accuyaésl more of these tokens appeared

in the task.

6.1.1 The Effect of L2 Proficiency and Instruction

We have also seen how increased experience witbcand language can
generally favor perception (Bohn & Flege, 1990,gel& Liu, 2001; Flege, Takagi, &
Mann, 1996). In Schmidt's (2011) study, the penoeptof aspiration for GAE
listeners was more accurate as level of proficiencyeased, although only the level
5 (proficiency level) listeners’ identification agacy was statistically similar to that
of the native speakers of aspirating Spanish dmliecher study.

For our current study, taking L1 dialect and prefncy level into account, we

observed two clear effects in the perception ofraspn:

)] Level of proficiency was an influential factor foXAE listeners’
perception of aspiration but not for GAE listenewdio performed
similarly despite proficiency.

i) L1 dialect and proficiency were generally favoratdeAAE?2 listeners
in the perception of aspiration, while the restha groups performed

similarly despite L1 dialect or proficiency level.

In this case, the performance of GAE listeners atmwrated that of the
participants in Schmidt’'s (2011) work at elementand intermediate levels, whose

performance was similar despite level of proficendowever, for AAE listeners, a
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higher level of proficiency played a role in theemdification of the L2 variant by
rendering higher accuracy of intermediate-leveéhsrs.

In the perception of sibilance, the findings in ®atit's (2011) research work
revealed that GAE listeners at all levels of prieficy identified sibilance in a similar
manner to native speakers of Spanish. In our custedy, it was only at intermediate
level of Spanish that AAE listeners performed samyl to GAE listeners of

elementary Spanish. Two main effects were alsorebde

)] Level of proficiency was again an influential factor AAE listeners’
perception of sibilance but not for GAE listenes)o performed on
the verge of similarity despite proficiency.

i) L1 dialect, GAE in this case, positively influencedrception over
proficiency level. Both groups of GAE performedrsfgantly better

than their AAE counterparts.

These results corroborate the findings in Schmid2811) work. GAE
listeners’ perception of sibilance was comparablthat by native speakers of the L2,
achieving top performance despite level of proficke For AAE listeners, experience
with the second language also rendered higher acguit seems that AAE listeners
initially have a disadvantage over GAE listenersti@ perception of sibilance, which
is apparently overcome with increased experientie the L2.

Thus, on the one hand, level of proficiency in tase was irrelevant for GAE
listeners; both elementary and intermediate grqgrformed similarly for aspiration
and sibilance. On the other hand, level of proficieplayed a role in perception for
AAE listeners; intermediate level participants pemfed significantly better than

elementary level participants for both conditions.
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Taking years of instruction into account, i.e., ex@nce with the L2, an
increase in the amount of instruction was direcityrelated to the perception of
sibilance for both elementary groups and to theggeion of aspiration for GAE1
listeners. Remarkably, there was an inverse cdiwalabetween the amount of
instruction and the perception of aspiration for A listeners. For intermediate
listeners of both L1 dialects, an increase in thewant of instruction was not so
clearly correlated to perception, although gengrédifteners with 3-5 years of
instruction obtained the best results for both BRants.

Overall, there were no significant differences e perception of aspiration
and sibilance between both GAE groups and AAE2nists. The most significant
effects were found at the elementary level: AAElelners with less than 1 year of
instruction outperformed GAEL1 listeners in the peton of aspiration, and closely
resembled the perception of AAE2 listeners with $e&ars of instruction. On the
contrary, GAEL1 listeners outperformed AAEL listenar the perception of sibilance
with less than one year of instruction and with yte@rs of instruction.

Therefore, we believe that the perception of asipimaand sibilance by what
we can consider truly naive listeners in this st(elgmentary level students with less
than 1 year of instruction) reflects the effect ldf dialect on how L2 listeners
perceived the two L2 dialect variants. “The relatigase or difficulty of a given
contrast varies according to the listener’s natwguage” (Best & Tyler, 2007, p. 16)

and, particularly, to their native dialect.
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6.1.2 The Effect of Syntactic Context

The syntactic context in which the target wordsevembedded, i.e. nouns in
carrier sentences and verbs in content sentene&tegi quite homogeneous results.
Sibilance was better identified in plural nounsntha second-person verbs while it
was the opposite for aspiration, with the excepbb®MAE?2 listeners, who identified
both sibilance and aspiration in plural nouns blestact, they outperformed the rest
of the groups (21%) in the identification of aspioa in nouns.

Likewise, singular nouns ending in vowel where drettientified than third-
person verbs in CS sentences by all groups ohkste Therefore, whether sibilance
was present or not, all groups of participants ftified singular nouns more
accurately than third-person verbs in CS senterloethe case of WAS sentences,
both elementary-level participants identified silagunouns ending in vowel better
than third-person verbs, while both intermediatesldisteners identified third-person
verbs more accurately than singular nouns.

In relation to this matter, Yeni-Komshian, Robbiasd Flege (2001) state that
“lexical processing in adults and L1 vocabularyuasigion in children are affected by
word class distinctions. The question is whetherdhare word class effects in L2
learning” (p. 285). They studied how Korean-Englishnguals who immigrated to
the United States from Korea judged the grammatycalf sentences with plural
nouns and third-person verbs in grammatical andammatical English sentences.
Ungrammatical sentences consisted of target wordth wlimination of the
morphological marker—s when it should be present, and presence of the
morphological marker when it should be absent. Tioeyd that listeners were more
accurate at identifying ungrammaticality in verhart in nouns, as a consequence of

the fact that Korean is a subject-object-verb laggy thus, mothers emphasize verbs
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more than nouns and so children acquire verbs éefoey acquire nouns. For
English, which is a subject-verb-object languades situation is the opposite. More
emphasis is placed on nouns than on verbs. Forrdaison, they argue that L2
learners “will approach their L2 learning task wéHinguistic mental set established
from the structure of their L1, and that the hiehaes in their lexicon will influence
learning in pronunciation and morphosyntax” (p. 294

In our study, listeners have either GAE or AAE hsirt L1 dialects, which
come from the same language, English. If we attengthat the authors claim, they
would have to identify nouns more accurately thambs. As the morphological
marker—s also exists in English (regardless of its useégeems this is the case with
CS sentences in which sibilance is present; aligsadentified sentences with plural
nouns more accurately than sentences with secaisgpeerbs.

However, in the case of aspiration, we saw a géneead towards the
opposite; three out of the four groups were moceiate at identifying second-person
verbs than nouns, which means they tended to he&l mouns as singular nouns. If
we consider that [h] is not a possible realizafionfinal /s/ in English and that the
listeners were not exposed to aspirating variedtieSpanish, it is logical that they
would regard aspiration as an absence of sibilahices, understanding plural nouns
as singular nouns would mean they focused moreoansi Nevertheless, one group,
i.e. AAE2, very significantly identified aspiratidpetter in plural nouns, above the
rest of the groups, in comparison with their idiecation of aspiration in second-
person verbs. With the data that we currently hawve, cannot provide further

explanations for this exception.
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6.1.3 The Effect of Phonetic Context

Phonetic context rendered some findings worth memg. In the case of
aspiration, GAE1 listeners perceived all places andnners of articulation
significantly less accurately than the rest ofgh@ups, except for the glottal and open
contexts, whose lowest scores they shared with AAEeEners. In the case of
sibilance, it was the AAEL listeners who signifitgnidentified all places and
manners of articulation less accurately than tlsé o€ participants, except for dental
sounds, which all groups perceived similarly. Sa, fthese findings further
corroborate the effect of L1 dialect in the percaptof aspiration and sibilance at
elementary level.

For aspiration, proficiency level seemed to detasrthe highest accuracy in
identification across groups. Both intermediateugoobtained the highest scores for
places and manners of articulation, with the exoepwf bilabial sounds and
particularly voiceless stops, for which AAE1 listéea showed the highest accuracy
across groups. Interestingly enough, AAEL1 listeldtsined the lowest scores for the
perception of voiceless stops in sibilance. Thecggaion of full [h] before vowel
seemed to be favored by level of proficiency, irdermediate level listeners.

For sibilance, intermediate level listeners alstaimied the highest scores for
most of the places and manners of articulation Wit exception of the glottal open
sound and approximants, which GAE1 listeners ifiedtimore accurately than the
rest of the groups. Also remarkable, GAEL listermtained the lowest scores for
fricatives after aspiration. The perception of fgfore vowel was favored by L1
dialect of the listeners, i.e., GAE.

Ouir first discussion is devoted to voiceless stfpesr aspiration and sibilance,

for which AAEL1 listeners obtained the highest andidst scores, respectively, in
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relation to the rest of the groups. In English,stheoiceless stops are aspirated in
initial position of stressed syllables, whethergaeged by a word ending in vowel or
/s/, but unaspirated in unstressed syllables awtusters where the first element is /s/.
In this case, aspiration does not mark a morpho#&bgcontrast in English; it
differentiates two allophones of the same category.

In WAS, aspiration in voiceless stops marks thetrest between plural and
singular nouns, and second-person and third-pessdys. In word-initial position and
preceded by vowel, /p, t, k/ are unaspirated. Wiheasteded by aspirated /s/, these
sounds are also aspirated’, [, K". As Torreira (2007b) points out, “Western
Andalusian voiceless stops preceded by aspiratdthge a longer VOT
(postaspiration), shorter preaspiration and longtfep closure” (p.119) than other
Spanish aspirating dialects, such as Portefio atd®Ré&can Spanish. In CS, voiceless
stops are unaspirated, whether preceded by vowsl.or

In this case, AAEL listeners seemed to be moreitsendo the role of
aspiration in voiceless stops, in contrast with@heence of aspiration after [V] in the
context of WAS sentences, than the rest of thepggoand less sensitive to sibilance
before unaspirated voiceless stops. The closedameqon we could find for their
performance in aspirated voiceless stops, althoagiote, was the findings by Sligh
and Conners (2003). They claimed that, at leasteming the perception of initial
and final stops, for AAE speakers “word-initial swi$ are more important or salient
than word-final sounds, compared to SAE” (p. 22¥hile we cannot assert that this
is the reason for our results, some studies hagershhat L2 learners may rely on
cues that are not present in their L1 (Cebrian6200

A further explanation could be found in the stogpof interdental fricatives

that is characteristic of this dialect for soundignitial position, i. e.,, 8/ realized as
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[t, d], which gives more saliency to stop consosahtbwever, the stopping of /6/ is a
characteristic that is spreading to GAE, as repobg and Smith (2009) and Zhao
(2010), and its confusability wittb/ can also be found (Smith, 2013b). One more
aspect of AAE also concerns the devoicing of voistegs in final-position. All in all,

it seems that AAE speakers tend towards a highemobtisoiceless stops when GAE
speakers would not. Perhaps this fact makes thetemdrs more sensitive to these
types of sounds.

Our second discussion concerns fricatives and appemts, derived from
aspiration and sibilance before /b, d, g/, for WhiZAEL1 listeners obtained the lowest
and the highest scores, respectively, in relatotiné rest of the groups. Approximant
allophones of these sounds are given in initialtmsafter vowel, in both WAS and
CS, and after /s/ in CS. After aspiration in WABey become fricative allophones.
According to Romero Gallego (1995), the main ddfeze between these fricative and
approximant allophones is their duration, not tltEgree of constriction. Fricatives
are longer than approximants, regardless of plaeeticulation.

In English, voiced stops in initial position remaitops whether preceded by a
word ending in vowel or /s/. In this case, GAEXdiers seemed not to understand
duration as an indication of aspiration in thedtiees. The way our experiment was
designed, we cannot be certain whether they pexdeikis difference in duration,
only that they did not link this contrast to thegence of /s/.

Finally, our third discussion focuses on the petioepof full [h] and [s] before
vowel contexts. In these cases, we see that tloepon aspiration is closely related
to the level of proficiency of the listeners, whilee perception of sibilance, the

mainstream L2 variant, is correlated to the L1ababf the participants (GAE), once
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more providing evidence of the influence of L1 dal characteristics in the

perception of an L2.

6.1.4 The Effect of the Acoustic Characteristics of the Bmuli

In an attempt to account for the results repori@dplace and manner of
articulation, we carried out an acoustic analy$ithe target stimuli according to the
most salient findings.

In the first case, our analysis focused on aspinaefore voiceless stops. The
results of our acoustic analysis corroborate thosthe studies reported in Section
2.1.1, in the sense that VOT was significantly lng WAS aspirated stops than in
CS unaspirated stops. Additionally, we have denmated that the preceding vowels
are also longer, taking into account that we cared any possible pre-aspiration or
breathy voice as part of the vowel. As stated bgrdia, 2007a, the vowel is actually
shorter if measured separately from pre-aspirafitis effect is more acute in word-
final vowels than in word-internal vowels and instressed vowels than in stressed
vowels (Marrero, 1990). In fact, our results alsminp at a negative correlation
between the duration of pre-aspiration and posiratspn. The bilabial stop showed
the longest VOT and the shortest duration of thexguing vowel, while the dental
stop presented the shortest VOT and the longeatidarof the preceding vowel.

In general, L2 listeners in our study identifiegiaation in bilabial [f] less
accurately than in the other two stops, whereais ithentification of dental ['ﬂ was
the most salient. From our analysis, we found thatVOT of aspirated stops was
significantly longer than the VOT of the unaspicatetops, while their closure
duration was similar (as opposed to the lengthetledures in Torreira’s study,

2007a). Although [[j had the longest VOT (47 ms) anf] had the shortest (43 ms),
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there were no statistical differences betweenhheetstops. Closure duration, in turn,
was again the longest forh[y:(Sl ms), but the shortest forhll(32 ms). This is where
we found statistically significant differencessé#éems that WAS [ﬂ)is the sound that
deviates more from English r]]p it shows the shortest VOT duration in Englisht bu
still in the category over 50 ms, while it shows tfbngest in our WAS stimuli (51
ms). It may be the case that the similarities inTvration of both sounds made L2
listeners understand the cue as their Lh_}. [As for English ['P], its VOT is between
that of the bilabial and the velar sounds, but stith a duration of +50 ms, while
WAS [t"] in our stimuli has the shortest duration (43 nwth regards to WAS '[t
our analysis revealed that the preceding vowel slgotlie longest duration; thus, in
this particular case, it seems that this aspirated has longer pre-aspiration than the
other two stops. The key to the higher identificatof aspiration in this case may
then lie on a longer preceding vowel combined \aighorter VOT.

On the other hand, the L2 listeners in this studyg aentified sibilance before
bilabial [p] less accurately than in the rest ohtexts, while before velar [K] and
dental [t] it was the most accurately identifiedhe$e unaspirated stops showed
identical patterns than the aspirated stops, whth éxception that their closure
duration was significantly longer than their redpecVOT. We will comment on
these results under the following category, frigedi since [s] is a fricative sound.

The category of fricatives comprises the fricatizedinds that resulted from
the preceding aspiration and intervocalic [h], adlwas CS [s] and [z] according to
two sets of sounds that follow sibilance: voicelstsgps, voiced approximants.

Our acoustic analysis was carried out in termspafcgal peak, amplitude,
duration, COG, dispersion, kurtosis, and skewnésfiseofricative sounds according to

their place of articulation. Most studies prove tiality of spectral moments to
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distinguish sibilants from non-sibilants and thlaéyt can reliably distinguish only
between sibilants. Shadle and Mair (1996) had direeoncluded that spectral
moments could not reliably discriminate betwediedent places of articulation of the
fronted fricatives. However, contrary to the stgdimentioned in Section 2.1.2,
Jongman et al. (2000) found that spectral momenikicsuccessfully discriminate the
differences between all four places of fricative alditon in English. Nevertheless,
their study differs from the previous ones in thadew used to analyze the fricatives
(40 ms) as opposed to the narrower windows typicaihployed (20 ms). To them,
the most reliable cues to distinguish a greaterbernof places of articulation were
dispersion and skewness, while dispersion wassaiscessful in distinguishing voice.
Our results indicate that duration was not a rédiabue to differentiate
fricatives in terms of place of articulation, ir significant differences were found
between any of the fricative sounds, in agreemadtit ®arreiro Bilbao (1994) and
Jongman et al. (2000), while in disagreement wiendi& Santos (2002). Furthermore,
there were no differences between sibilants [s] [@her between the non-sibilants
[X] and [h], and [d] and [x], as well as between, [pa], and [v]. Spectral peak and
COG were reliable cues to distinguish sibilantdtices from these three non-sibilant
fricatives. As mentioned before, Barreiro Bilba®%94) pointed at spectral peak as the
most reliable cue to discriminate fricatives. Hoeevspectral peak could not
distinguish the sibilants from [d]; only the voiess sibilant [s] was differentiated
from [d] in terms of COG values. Amplitude coulddifferentiate the two sibilants
from [h], contrary to Jongman et al.’s (2000) fings that amplitude could distinguish
sibilants from non-sibilants and [v] from [d]. Ielative agreement with their findings,

kurtosis and skewness in our study were key fa¢todsstinguish [8] and the sibilants
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from [v], [X], and [h]. Finally, dispersion couldnty differentiate [d] from [s-z] and
[h].

Overall, L2 listeners in our study identified sdmnce before velar [k] and
dental [t] the most accurately, while sibilancedvefdental [p the least accurately.
On the contrary, they presented the highest sdoreaspiration in interdental [d],
while the lowest for intervocalic [h] and aspiratin velar [x]. So far, it seems that
the further the place of articulation of sibilaneed aspiration is from the place of
articulation of the following consonant, the mooewarate their identification, and that
(inter)dental sounds in particular lead to speg#terns of identification.

In the case of sibilance as a whole, from our aalyve cannot extract
meaningful data to fully account for these resuhlitess we separate sibilance in two
groups, according to the nature of the followingirsds. Within the group of [Z]
before the three voiced approximants, sibilancergethe velar {] was identified
best, closely followed by [Rwhile sibilance before dental J[dvas remarkably the
least accurately identified. The duration of [zfdve the velar sound was similar to
that of intervocalic [s], whereas in the rest of ttontexts sibilance was shorter. In
this context, its COG was the lowest of the thiaeparticular, significantly lower
than its value before [oWithin the group of [s] before the three voicsestops, L2
listeners identified sibilance before velar [K] addntal [t] the most accurately,
whereas identification was the least accurate befpi, although identification
percentages were not particularly different betwden three contexts. In this last
case, [s] before [p] presented the lowest COG vafube three contexts; specifically
lower than the COG of [s] before [t], while befdtgit displayed higher dispersion
than before [k]. From these data, it appears thatvaer COG in [z] in combination

with longer duration and a higher COG in [s] in d@nation with higher dispersion
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worked in correlation to the identification of ddmce. However, we cannot draw
definite conclusions as to which characteristiceentbe most prominent to favor the
identification of sibilance before one context antrast with a different context.

As to the identification of aspiration in the thréecatized sounds and
intervocalic aspiration, the differences in ideoafion percentages were acute. The
most accurately identified was [8], whereas thestleacurately identified was [h].
The main differences between these two sounds lwgher COG and dispersion, and
lower kurtosis and skewness, of the interdentalafive than the glottal fricative.
Thus, as with the case with [s] before [t], it akmems that a higher COG in [d] in
combination with higher dispersion —and togeth&rdiokurtosis and skewness- made
[0] the most distinguishable of the WAS fricativegile it also seems to account for
the lowest identification of intervocalic aspiratio

Our results also rendered some differences in tesfnthe gender of the
speaker in WAS (as in Horn, 2013; Ruch 2012) a$ agin CS. The fact that the L2
listeners tended to a higher identification of theget stimuli when uttered by the
female WAS speaker and the male CS speaker makbsliese that the reason for
such patterns may be due to other factors apart thee characteristics of the target

sounds, not measured in this current study.

6.2 Implications for L2 Speech Perception

In this section, a discussion of the findings ghtiof the L2 speech perception
models reviewed in Chapter 3 is carried out andyssigons for the application of

new models to theory and practice are also provided
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The SLM basically proposes that L2 sounds thatsamgar to L1 sounds will
be identified as such, while those L2 sounds that different will be easily
discriminated. PAM argues that, when two L2 soutidg are assimilated to two
different L1 categories, discrimination will be eXent (TC type). To this point,
predictions would be that CS [s] will be assimithte English [s] and WAS [h] will
be assimilated to English [h]. Nevertheless, adogréo SLM’s H1, “sounds in the
L1 and L2 are related perceptually to one anothexr position-sensitive allophonic
level, rather than at a more abstract phonemid’léktege, 1995, p. 239); thus, given
that [h] is not a legitimate allophone for implosits/, assimilation of L2 [h] to L1 [h]
was not predictable.

Therefore, in terms of PAM'’s types of assimilatjpatterns, contrast between
[h] and [V] in WAS sentences was perceived as anty®€ in which, generally, both
were understood as [MOnN the contrary, contrast between [s] and [V] ingé8tences
was generally a TC type of assimilation by which [€]Svas linked to English [s] and
CS [V] was linked to English [V]. As AAE1 showedysificant differences between
the perception of [s] and [V], it may be that fhistgroup assimilation was a CG type,
in which [V] was a good exemplar of AAE [V] but [§ometimes was a poor
exemplar of [V].

If we understand WAS [h] and CS [s] as a contrastontribution of PAM-
L2 is the fact that one L2 can be assimilated te bh category, and the second L2
sound, although uncategorized as an L1 sound, eaasbimilated on a lexical-
functional level (UC type) provided that listenean “discern at least some of the
phonetic differences between the L1 and L2 souif@Ege, 1995, p. 239). In this
case, learners would need further experience ghlL2 and exposure to the L2

variants to equate [h] and /s/ at a lexical-funwidevel. With increased experience,
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it can derive into a CG type, in which both L2 sdsiare assimilated to the same L1
category, with differences in goodness-of-fit. biéte attainment, or native-like
performance, would be a SC type of assimilatione phoblem with this type of
assimilation is that PAM and PAM-L2 relate it toaw.2 contrastive phonological
categories which are assimilated to one L1 catedaryhis study, [h] and [s] are
two L2 allophones of the same L2 category. Thusinakating these L2 variants to
the L1 category /s/ would be favorable for L2 asgion. We claim that PAM and
PAM-L2 need to revisit their assumptions to incogte allophonic and dialectal
variation in their types of assimilation.

Whalen, Best, and Irwin (1997) addressed the is$ulee perception of two
allophones of the same phoneme in the context gli€invoiceless stops in stressed
and unstressed syllable-initial positions. Parédyl they studied how native
speakers of English perceived these allophonesirect and incorrect positions
within words. They predicted that “if speakers treantext-conditioned allophones
as truly being equally good members of a phonokigiategory ... then we would
expect the allophones to elicit the poor discrirbility exhibited by SC non-native
contrasts” (p. 505). However, they also claimed thacrimination of such type of
allophones may depend on the degree of phonefierelifce between them. In our
case, we believe that [h] and [s], understood iaatives, sufficiently differ at least
in place of articulation to be differentiated, winithey were. CS [s] was assimilated
to /s/ but WAS [h] was assimilated to the incorreategory, making [h] and [V] a
SC type of assimilation.

Unlike the previous L2 speech perception modeks ABP model states that
the type of perception mode that listeners actideigends on the type of task and

the context of the stimulus, with special emphasisthe role of attention to
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allophonic detail and on acoustic as well as pdudsalience. As stated in Section
4.8, this type of task allowed listeners to drawtlogir language-specific constrains
to identify L2 sounds. If this is so, given thatopletic context rendered diverse
results depending on level of L2 proficiency or dialect, this study corroborates
that experience does not necessarily account ¢rehiaccuracy.

This model is more in line with research on spegetception that tries to
link phonological and lexical processing, from dstaact to an exemplar-based
perception of L2 speech. (Bradlow, 2007; Chéreaskéll, & Dumay, 2007; Cutler
& Weber, 2007; Gaskell & Dumay, 2003; Goldinger,020 Smith & Hawkins,
2012; Weber & Cutler, 2004). The tembstractrefers to “representations that are
independent of the acoustic properties of speaifstances that the perceiver has
been exposed to” (Davidson, 2007, p. 59) and aisependent of lexical level,
while the termexemplarconveys that “no such abstract level is necedsargxical
storage; rather, lexical entries are composed efdpisodic traces of all of the
utterances that a listener has experienced” (p. 59)

As we saw in Section 3.2.1, the NLM was not cledow whether
phonological prototypes were stored as an abstsaectmary of exemplars or as
individual instances of these exemplars. Bybee Zp0fluggests that “the more
frequent variants dominate the category formed fthenexemplars and come to be
used in a wider range of contexts” (p. 220).

Maye (2007) points out that failure to acquire #tientional weights that are
acoustically relevant in the L2 is derived from thstener's L1. “Exemplar
representations are therefore biased to some elyjetite attentional weights that
listeners give to different acoustic/phonetic aspext the item and these weights

will be affected by knowledge of L1 phonology, esp#ly in weaker bilinguals”
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(Hazan, 2007, p.41). In fact, McLennan and LuceO8®Obelieve that less

experienced listeners use abstract representations when processing L2 speech
while more experienced listeners use exemplar septations. In the perception of
L2 lexical items, “listeners do not have distinekical representations for words
distinguished minimally by novel L2 contrasts anderefore treat them as

homophones” (Escudero, Hayes-Harb, Mitterer, 2@8346), which is what our

results vastly showed for the target words in WASBtences.

Previous models of L2 speech perception generadlgamuse of citation-form
or nonsense words in discrimination tasks instefachaking use of sentences in
identification tasks. Hawkins (2011) defends thes wf real words and real
sentences:

using allophones that typically mark discourse fioms or speaker identity to

test identification of isolated words tells us wHateners do with those

allophones in that type of situation, but not wiieteners do with them in their
natural habitat: detail may be situation-specfjic.16)

The phonetic detailed signal carried by sentensesot free of meaning; it
reflects phonetic content as well as phonologicad grammatical information.
Thus, even when the phonetic context following @dmn in our study differed
from their counterparts following [V], they stilepresented the same phonological
categories. Hawkins claims that “if the sounds etdifystematically, then the
structures must differ (even if the phonemes agesdime) because the difference in
phonetic realization must be represented in thegulstic structure” (p. 388).
Precisely, these allophonic variations in our stathrk the difference in WAS verb
person and noun plurality.

This type of detailed information conveyed by sfreean be encoded in

memory in several ways and retrieved when necesgaryided that “it was initially
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attended to and transferred into long-term mem@dgéwkins, 2003, p. 379). Here
is where we can understand why the participantsun study vastly understood
second-person verbs and plural nouns in WAS seeseas third-person verbs and
singular nouns, respectively. This notion refleStdV’'s H1, in the sense that “a
pattern that violates a powerful principle is l&ksly to be learned fast” (Hawkins,
2011, p.12). This powerful principle is that [h]edonot legitimately represent /s/ in
English, and thus, in order to be acquired, it niiust be noticed. As Smith (2013a)
claims “learning to associate a pronunciation vangith a co-occurring factor, such
as a phonetic or phonological environment, utilitess same cognitive processes as
those required to form associations with certainrdsp a talker characteristic,
prosodic position, or grammatical category” (p.202)

As a suggestion for L2 teaching, we see the neeg@réevide dialectal
variation in the classroom, especially given thgr@at number of Spanish dialects
make use of aspiration. As found by Cebrian andn@feas (2001), “variable and
dialect-specific tendencies in pronunciation areetbeless used by listeners to
contour on-line mappings to lexical candidates” 4@7), independent of whether
these listeners make later use of these variangsaduction. A good example for
teaching is the study by Barden (2011), in which sbmbined familiarization with
a different L1 accent and periodical tests to nsmattention. Familiarization was
carried out by means of a story recorded in thgetasiccent, trying to represent real-
life conditions. Tests checked for the predictioh whether certain words
(homophones) were verbs or nouns, attending totiduned differences. Listeners
adapted to these differences for the interpretatibthe syntactic structure of the
lexical items. As she states, “factors such astte, prior knowledge and auditory

salience can influence what is learned by affecting perceptual salience of
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phonetic properties and the degree of activatigoreviously-learned categories” (p.

125).

6.3 Limitations and Future Directions

This section presents the limitations of this stualy well as the suggestions
for improvement concerning future research in takelf

The first limitation of this study was the uneveamber of participants that
comprised each group, particularly with respecAKEL (N = 97) and GAELN =
30). Despite the number of connections with Spaimstructors in the USA, some of
them had a limited number of students at elementamels. Additionally,
participation was only voluntary even when extraddr was awarded. The fact that it
was necessary to discard some of the participamgsta influential characteristics,
such as a stay in a Spanish-speaking country artexp speech/hearing disorders,
further reduced the number of listeners in thedhokthe groups. As recruitment was
carried out over two consecutive semesters, timgdtions are also accountable for.

The second limitation regards the time betweenuti(SI) presentation and
the time for participants to select an option. Tdhentification task in this study was
self-paced. Although an average duration of 15 memwas estimated, participants
had no time limit to finish the task. Studies shinat at higher ISI, listeners resort to
their native-language perceptual patterns to caisgh2 speech rather than make use
of basic auditory sensory capabilities (Werker &3,e1984, Werker & Logan, 1985).
Even when the use of these general auditory mestmanivere not given in this case,
otherwise listeners would have been highly accuratee perception of aspiration, a

more controlled and measurable pace is advised.
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A third limitation is the two-forced choice altetiees offered as possible
answers. Schmidt (2011), other than a lexical ifleation task, employed a
categorization task with nonsense words in herystudwhich she provided further
response alternatives to [s] and [V]. Even whenuswesl citation-form words, the fact
that she included [f] as a possible answer enahkydto see that aspiration was
noticed, although not associated to /s/. At thim{pave would like to explain that at
least some of the AAE listeners stated that “thesrti something different but they
were not sure”, suggesting that they noticed thesgmce of aspiration but were
unable to identify it as /s/. On the one hand, igvthem only two forced-choice
options limited the possibility of finding out wietr indeed they perceived more
aspiration than reflected in the results. On theeohand, being real words made it
difficult to insert an option that was not valid i@al Spanish, at least in the content
sentences. A possible solution could be the inciugif a third option suggesting
“none of the above” or “the speaker said somethiffgrent”.

A key point for future research was the fact thathout exposure to the L2
dialect, AAE listeners of elementary level idemtfi L2 [h] similarly to GAE of
elementary and intermediate levels but identifid[$] significantly lower than any
of the GAE groups. Therefore, more research is ecetd determine how the
underlying system of this group of listeners fuoet and the effect it has on L2
speech perception.

A further point for future research is related e tacoustic characteristics of
the stimuli. Analyses in terms of the effect of thgeech rate, syllable stress and
prosodic cues of the target words were not takemancount in this study, as proved
not to affect the characteristics of the soundsrréim, 2007a, 2012; Yao, 2007).

Nevertheless, these factors may play a role in phderns observed for the
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identification of stimuli according to gender; thusirther research is suggested.
Additional future research should also focus ainé) effect of aspiration in nasals and
lateral sounds, which fell out of the scope of thisrent study and thus were not
analyzed here, and ii) further examination of agmn and sibilance in (inter)dental

contexts, which yielded particularly interestinguks.

6.4 Conclusions

This dissertation has contributed to L2 speecharebein several aspects: i)
it has provided evidence that dialectal variantsnainstream L2 features are more
difficult for L2 learners to identify, ii) it hasontributed to the claim that L1 dialect
shapes the perception of L2 sounds, iii) it hagalmrated that experience and
amount of instruction may not predict identificatiof L2 sounds in some cases, iv)
it has proved that the phonetic context of theaasgimuli plays a role in L2 speech
perception, V) it has provided evidence of theaftbat the acoustic characteristics
of aspirated stops and fricatives can have on $peeception, and finally, vi) it has
found evidence that suggests that theories of L2edp perception should be
revisited.

In the first case, we have seen how all groups isterers identified
aspiration significantly less accurately than sibde. These results were predictable
because the L2 variant under study is not a legitmnealization in the listeners’ L1
and because listeners were not exposed to thiasntaNevertheless, we observed an
influence of level of proficiency by which listerserof intermediate Spanish
identified aspiration more accurately than elemsnkavel listeners, although only

AAE?2 participants’ accuracy was significantly bette
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Secondly, this study revealed that L1 dialect skdg2 speech perception
especially at elementary level and in the casebiibace. We have observed that, at
elementary level, GAE listeners identified sibilansignificantly better that AAE
listeners, and AAE listeners identified aspiratisignificantly better than GAE
listeners. In CS sentences, intermediate levariests also identified sibilance more
accurately than elementary level listeners; howesaeross groups, GAE listeners
identified sibilance significantly better than AAlSteners. This again brings the
suggestion that the characteristics of AAE may haWleenced the perception of
this feature.

Third, we have seen how the amount of L2 instructmay not always
predict higher identification. Particularly true tisis statement for AAEL listeners
with less than 1 year of instruction, who signifidg outperformed GAE speakers at
the two levels of proficiency with the same amoaininstruction. In fact, as years of
instruction progressed, AAE1 listeners’ identifioat of aspiration was less
accurate. Since there were no participants in tAEZAgroup with less than 1 year
of instruction, we cannot determine whether AAEstdners would also outperform
their intermediate level counterparts. Nevertheldssr performance was similar to
that of AAE2 listeners with 1-3 years of instructjco it may have been possible. In
the case of GAEL1 listeners, these outperformed ARdténers in the identification
of sibilance with less than 1 year of instructiordawith 1-3 years of instruction,
suggesting that AAE1 initially have more problemghwgibilance, which seem to be
overcome with proficiency.

Fourth, the identification of aspiration and sibta was affected by the
phonetic context which followed the two L2 variarighile the majority of places

and manners of articulation were most accurategntiled by either or both
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intermediate level listener groups, there wereva ifestances for which elementary
level listeners were the most accurate. In padiGlAAEL listeners were especially
sensitive to aspiration in voiceless stops and GA&iéners were more receptive to
sibilance before approximants. In these cases, ialea was directly linked to
performance as well. By means of acoustic analyeesstudy has provided further
insight on the characteristics of WAS aspirationopposed to mainstream CS. In
both cases, aspiration and sibilance in interdesmal dental contexts yielded the
most significant data, partly providing evidence tbe role that the acoustic
characteristics of sounds in both dialects can pldy2 speech perception.

Finally, the findings in this dissertation havedsnced the need for current
models of L2 speech perception to encompass dileatiants in their assumptions
of how non-native sounds are identified and assiied by L2 listeners. It has also
pointed at new research under the lens of exentipdary. In light of this new line
of research, we further suggest the incorporatibrialectal variants in the L2
classroom, so that more exemplars of the same agtecpn allow a better

comprehension of the L2 under study.
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APPENDIX A

GRAMMATICAL FEATURES OF AAE

In AAE, verb tenses are the same as those in GA#R, additional features

that do not occur in mainstream English, such as:

Absence

Copula absenceThis feature occurs in present tenses.

He tall

They running
Third person singular —s absenceAs a consequence, the auxiliary verb employed is
do anddon’t for all persons.

He walk

He don't sing
Absence or reduction ofwill. This is the consequence of the phonological psoés
final /I/ deletion or reduction (“I-lessness”).

He be here tomorrow
Absence of auxiliaryhave As a consequence, the use of past participlegr#bhan
simple past forms is the common rule for simple passe.

She seen him yesterday
Also notice that with present perfect tenses, widains isuntressed been

He been sick
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APPENDIX A continued

GRAMMATICAL FEATURES OF AAE

Uses

Past participle. Usually realized with the simple past form of thestw.

He had bit
Generalization of is and was. Employedfor second person and plural subjects,
instead ofare andwere

They is some crazy folk

We was here
Double tense marking.This implies the reduplication of the suffix in serpast tense
or past participle forms.

Light-skinded

(Rickford, 1999, p. 6-7)

Verb + —s For verbs in first person form to indicate hadiltactions.

| can show you some of the stuff we tesses the(@men, 2004a, p.

84)

| gets my check on the first of the mo&mitherman, 1999, p. 24)

Aspectual markers

Other than GAE auxiliaries, AAE counts with thregpectual markers that
resemble GAE words but have different meaning as&l ihese, as other examples
we have seen and will see, are “examplesanfiouflagingthe phenomenon in which
a vernacular form closely resembles a standard fanite being different in structure

or meaning.” (Martin & Wolfram, 1998, p. 14).
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APPENDIX A continued

GRAMMATICAL FEATURES OF AAE

Habitual be This aspectual marker indicates a usual activitstate.
She always be a clown on Hallowe@he always dresses as a clown
on Halloween)
Her eyes be re(Her eyes are always/usually red)
Breakfast be cooked at 8 o’clo¢Breakfast is already cooked by 8
o’clock or Someone usually cooks breakfast at &olg
Becky be watching the basketball gam@secky usually watches
basketball games)
To negate or emphasibe, the use of the auxiliary vedwo is required.
(Green, 1998, pp. 50 & 57)
To illustrate that the structutge + V-ingis not interchangeable with GAE
present continuoysve include an example found in Dillard (1973):
You makin’ sense, but you don’t be makin’ s€psé6)
which means: you are making sense right now, butugually don't.
Remote BIN. This marker is written as GABeenbut has a stressed pronunciation
and a different meaning. It is employed to indicditat an action, an event or state
happened a long time ago or has been happenirgylforg time. It is not compatible
with time expressions such as “two hours ago” kenlinstressed been.

Bruce BIN runningBruce has been running for a long time)
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APPENDIX A continued

GRAMMATICAL FEATURES OF AAE

Sue BIN knowing he dig®ue has known for a long time that he died)

Bruce BIN in the hous@rice has been in the house for a long time)

That house BIN brow(That house has been brown for a long time)

For the negative form and for empha&#\ requires the use of the auxiliary
verbhave(usuallyain’t for the negative form).
(Green, 1998, pp. 117-8, 130)

Resultant statedan. Written as GAEdonebut with an unstressed pronunciation, this
marker is used to indicate the completion of afoadusually with a present result).

Bruce @n lost his walle{Bruce has just lost his wallet)

| don saw him today/this month/this ye@rhave seen him today/this

month/this year)

In negative and emphatic sentences, it requiresisieeof the auxiliary verb
have(usuallyain’t for the negative form).
(Green, 1998, p. 48)

Future perfective be dn. This is similar in meaning to GAE future perfect
progressive tense, sometimes just simple futurgeten

They’ll probably be ah growed out that by thefThey will probably

have grown out of that by then)

Boy | make any kind of move, this boy be ghot mgIf | move, this

boy will shoot me)

(Green, 1998, p. 49)
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APPENDIX A continued

GRAMMATICAL FEATURES OF AAE

Pseudo-markers

Come + V-ingindicates indignation on the part of the speaker.
She come telling me it was H{&he had the nerve/audacity to tell me it
was hot)

Steadymarks that an action has been done in a sustainaden
She steady talkingshe is talking nonstop)

(Green, 20044, p. 84)

Sentence patterns

Double negationis common in AAE.
Nobody don't be at the librarfNobody is usually at the library)

It is also usual to finciegative inversionin declarative sentences.
Don’t nobody be at the libraryNot a single person is usually at the
library)

Additionally, we can also findxistential negativesentences.
It don’'t be nobody at the librargUsually, there isn’t anybody at the
library)

(Green, 2002a, p. 686)

227



APPENDIX A continued

GRAMMATICAL FEATURES OF AAE

Finally, the common negation element in AAEai®’(t). It can be used instead of
GAE am not, isn't, aren’t, hasn’t, havenanddidn’t.
He ain’ here
He ain’ do it
(Rickford, 1999, p.
8)
To these examples we can also add the construdioitout andDon’t but.
She ain nothin but a kihe is only a kid)
Don’t but two people know what really happen
(Only two people know what really happened)
(Smitherman, 1999, p. 33)
Double modals and quasi modalsThere are several combinations of modal verbs
which mean GAEmight be able tosuch as AAEmay can, might carand might
could Even more unique to AAE is the usemiist don’tfor GAE must not Quasi-
modals are exemplified hyseta, posetandliketa.
He might could do the work
They useta could do it
| liketa drowned| nearly drowned)
You don’t poseta do it that w@you’re not supposed to do it that way)

(Martin & Wolfram, 1998, p. 32-3; Rickford, 1999, )
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APPENDIX A continued

GRAMMATICAL FEATURES OF AAE

Relative clausesAs is the case with GAE, relative pronouns thatfiom as objects
can be deleted. What is particular about AAE ig teative pronouns with a subject
function can also be omitted.
He got a gun sound like a bee
(Dillard, 1973, p.
68)
Questions.In direct questions, the auxiliary verb is usuallyitted or not inverted,
given rise to a question with declarative sentestngcture.
Where the kids went?
Who that is?
In indirect questions, they generally follow aedir question structure.
They asked could she go to the show
(Martin & Wolfram, 1998, p. 29)
If absenceln conditional sentences, the absenc# sf compensated by intonation.
A man get rich, he still pay taxes
(Dillard, 1973, p. 64)
Tell say. This is a combination of verbs in whishyis usually employed as if it were
that, what,or whether
They told me say they couldn’t go

(Rickford, 1999, p. 9)
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APPENDIX A continued

GRAMMATICAL FEATURES OF AAE

Immediate future. To talk about an immediate future, AAE usually eaysl the
expressiorfixing to (usually reduced tbnna).
He finna go(He’s about to go)
(Rickford, 1999, p. 6)
Preterite had. This structure is employed when narrating events actions in the
past, and its function is similar to GAE simpletpas
| had got sick when | went to the fair
(Green, 1998, p. 43)
Stative use ofhere goand there go.These two expressions are used with stative
meaning as in GAlgere is/there iendhere are/there are.
There go my momma on the front row
(Smitherman, 1999, p. 23)
Existential constructions.It’'s andthey gotare used instead tiere isandthere are.
It's a school up there
They got some hungry women here

(Rickford, 1999, p. 9)

Nouns and Pronouns

Absence of Saxon genitiva?ossession is indicated by juxtaposition.

John house (John’s house)
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APPENDIX A continued

GRAMMATICAL FEATURES OF AAE

Plural absence Especially in the presence of other plural intticsu
Two boy (Two boys)
Use ofdeminstead othose.
She don’t know bout dem shoes you bought
Associative plural. It is common to usand them(usually reduced t@an demor
simply nen) after a person to indicate a group of people@ated with them.
The boy nem lef already when | got here
For other than human beings, the usual expressiaand things,reduced toan
thing(9.
He don’ like coffee an’ thing(s)
(Mufwene, 1998, p. 79)
Pronominal apposition. This feature is used to introduce the topic ordorphasis
but it is never a double subject.
Now Robert, he don’t know where he going
(Smitherman, 1999, p. 24)
Pronouns.The use ofyall to mark second person plural (“you all”) ayall’s or y’all
for second person plural possessive adjegteeg and pronouryours.
It's y’all ball (It's your ball)
Use oftheyinstead otheir.
It's they housé€lt’s their house)
Use of object pronouns after a verb to mean “(foyself”, (for) himself, etc.”

Ahma git me a gi¢l’'m going to get myself some support)
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APPENDIX B

GRAMMATICAL FEATURES OF AS

Andalusian morphology and syntax are those of A eivergence found in
cases affected by phonetic features, such asflosplosive/s/, and also observed in
the preferred usage of certain forms. Narbona.€tL8P8) give an extensive account
of the main grammatical characteristics of thidedig while Alvar (1996, 2006) and
Jiménez Fernandez (1999), other than highlightorgesof these points, also include
AS lexical items and their origin.

There exists a preference for the use of presefeqtdense instead of simple
past tense in AS, in direct opposition to the peiee in the northeast region of
Spain.

There is also a tendency to employ simple preseriisvwith future meaning and to
use verbal periphrasis for the same purpose, idgtesimple future tense.

It is also common for many speakers to insert tlep@sitionde between the
conjugated verb and the following infinitive form verbal periphrasis structures.

Lo vi de venir
In the past perfect tense of the subjunctive faome speakers employ the vedy
instead ohaberas the auxiliary verb.

Si yo lo fuera visto. (Si yo lo hubiera visto)
In genitive cases, speakers seem to use a strigitoitar to that of English, instead of
following the standard use in Spanish.

Mi amiga, su novio, el hermano esta en el paro.
Also given in other varieties of Spanish, as well in Catalan and Portuguese,
speakers can insert a definite article before aqmes name in informal contexts.

Ha llamao la Maria
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APPENDIX B continued

GRAMMATICAL FEATURES OF AS

It is also usual to invert the order in certain @gsions, such as

Me se ha caido.

Mas nunca, mas nadie, mas nada.
In conditional sentences, the conditional verbsigally in imperfect past tense.

Yo que tu, me la comprah@&i yo fuera td, me la compraria)
In relative sentences, the usecofyo/cuyaandel/la cual as well as the prepositions
which accompany them, is generally absent.

Esta saliendo con ese chico que el padre es médico.

Su padre es un hombre que siempre le ha gustatiad por la vida.
It is not uncommon to find that the syntactic stiue SVO is altered and the object is
fronted.

Yo, vino, bebo so6lo cuando como.

... cuando se sale uno de la habitacién, lasgucee apagan.

Nouns and Pronouns

The most remarkable feature of Andalusian nounteasformation of plural
nouns affected by the aspiration or loss of impless/. Nevertheless, the opposition
singular-plural can be figured out by a) aspiratiophopening or lengthening of final
vowel. In any case, the context itself, as wello#iser clues such as determiners,

articles and adjectives, can solve this ambiguty: instance, the use ef would

233



indicate singular masculine noun, whie[h] would mark the plural form. The
problem in this case may arise with feminine noimss.la[h] ).

The use ofustedesin CS is limited to expressing formality for thecend
person pluralosotros However, this pronoun can be employed withoutirisibn of
formality, as is the case in the Canary Islandssome Spanish-speaking countries in
South America. In this instance, the verb is coafjad as third person plural, as in
ustedes quiererNevertheless, in western Andalusistedesan be employed instead
of vosotroswith the verb still conjugated in the second pergtural form, as in
ustedes queréisThis feature also extends to pronominal pronoums imperative
forms, such asistedes os vais — ustedes se vais — ustedes seaustates sos vais —
ustedes sus vais; irse ya.

Also in western Andalusia we find a functional usie subject pronouns,
instead of a stylistic use, given the similarityaarg verbal forms (loss of final /s/ and
In/, use olustedekx

yo vengo
tu viene
él viene
nosotros venimo
vosotros/ustedes veni
ellos vierie
As far adle, la, lois concerned, AS maintains their etymological eahigainst

the innovations spreading in other areas of thergu
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APPENDIX C

LIST OF SENTENCES

SINGULAR NOUNS

SNPA
SNPB
SNTA
SNTB
SNKA
SNKB
SNBA
SNBB
SNDB
SNDA
SNGA
SNGB
SNMA
SNMB
SNNB
SNNA
SNLB
SNLA
SNVOA

SNVOB

Digo_cola por la tarde
Digo amigo por la tarde
Digo_ mano torpemente
Digo_coche torpemente
Digo cama con cuidado
Digo libro con cuidado
Digo playa vagamente
Digo_dedo vagamente
Digo_gata demasiado lento
Digo pelo demasiado lento
Digo_leche gritando

Digo boca gritando

Digo vino muy rapido

Digo agua muy rapido
Digo_cuadro nuevamente
Digo pata nuevamente
Digo rata lentamente

Digo noche lentamente
Digo nifio una vez

Digo perro una vez
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APPENDIX C continued

LIST OF SENTENCES

PLURAL NOUNS

PNPA
PNPB
PNTA
PNTB
PNKA
PNKB
PNBB
PNBA
PNDA
PNDB
PNGA
PNGB
PNMB
PNMA
PNNA
PNNB
PNLB
PNLA
PNVOA

PNVOB

Digo_nifios por la tarde

Digo _perros por la tarde
Digo colas torpemente
Digo_amigos torpemente
Digo manos con cuidado
Digo _coches con cuidado
Digo_camas vagamente

Digo libros vagamente

Digo leches demasiado lento
Digo_bocas demasiado lento
Digo_vinos gritando
Digo_primos gritando

Digo playas muy rapido
Digo dedos muy rapido

Digo ratas nuevamente
Digo_noches nuevamente
Digo aguas lentamente

Digo patas lentamente

Digo gatas una vez

Digo pelos una vez
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APPENDIX C continued

LIST OF SENTENCES

SECOND-PERSON SINGULAR VERBS

2PVPA Espero que vengas por la tarde
2PVPB Nunca pides permiso a nadie
2PVTA Deberias tener mas cuidado
2PVTB Necesitas tiempo para pensar
2PVKA No creas que voy a venir luego
2PVKB Me arafas con esas ufias
2PVBB Tienes bebidas en la nevera
2PVBA Nunca quieres venir conmigo
2PVDA Comes demasiado deprisa
2PVDB Estas decorando nuestra casa
2PVGA No_comes galleta de postre
2PVGB No_sabes guardar un secreto
2PVMB Necesitas mas horas de suefio
2PVMA Comes mucha carne roja
2PVNA No sabes ninguna respuesta
2PVNB Nunca comes nada dulce
2PVLB Deberias limpiar la cocina
2PVLA Auln no_has lavado la vajilla
2PVVOA Siempre bebes agua mineral
2PVVOB Hoy_comes hamburguesa de cerdo
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APPENDIX C continued

LIST OF SENTENCES

THIRD-PERSON SINGULAR VERBS

3PVPA Es mejor que pida permiso
3PVPB _Adora pintar en acuarela
3PVTA Tiene terreno en el campo
3PVTB Esta tomando mucha verdura
3PVKA Iba cargado como un mulo
3PVKB Lleva cantando todo el dia
3PVBA No_quiere bailar con mi amiga
3PVBB Ha batido el récord mundial
3PVDB Nunca discute de politica
3PVDA Tiene demasiado trabajo
3PVGA Necesita guardar silencio
3PVGB Seguro que compra granadas
3PVMA Compra melén en el campo
3PVMB Quiere meditar las opciones
3PVNB Siempre come naranja de postre
3PVNA No sabe nadar en el mar
3PVLB Es probable que tenga la gripe
3PVLA Siempre toma leche caliente
3PVVOA Nunca bebe agua muy fria
3PVVOB Deberia actuar con cuidado
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APPENDIX D

INFORMED CONSENT FORM

You are invited to participate in a research stodyhe perception of Spanish by
speakers of American English.

You will first be asked to answer a few questiamsreate your linguistic profile. You
will then listen to a set of Spanish sentencesdudse the one you hear from the
two options given. Play each sentence twice. Titsé¢ five sentences will illustrate
how to proceed.

* There is no scientific evidence to suggest theoellshbe any health risks
derived from this activity.

» Data will be treated confidentially and your nam# mot be used anywhere.
Results may be used for publication and/or confaxgrarticipation.

» Participation in this study is voluntary. You mdggsat any time, in which
case, data obtained up to that point may be useahfysis.

» Should you have any questions, please address blgrzaz
(msdelsaz@gmail.com

| have read the above information and | voluntaabyree to participate in this
experiment.

Participant’s initials

Participant’s email

Date

1. Download Google Chrome if not installed
2. Go to:http://personal.us.es/mdelsaz/T€#te word Test should be
capitalized)
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APPENDIX E

LANGUAGE BACKGROUND QUESTIONNAIRE

1. Age:

2. Gender:
« Male
e Female

3. Birthplace (town/province/country):

4. Birthplace of parents/guardians (town/province/dogn

5. As a child, what languages were spoken at homepdlsnts, guardians,
relatives, etc.):

6. As a child, what languages were spoken outsidewfd? (school, etc.):

7. What is your English accent/dialect? (check alt #yply):

* General American

e Southern

« Western
 Midland

* Northern

» African-American
e Chicano

8. Have you lived in a Spanish-speaking country fagrd months?:

* No
* Yes (please, specify where, when, how long)

9. What dialect/accent of Spanish are you learningtmiospeak?:
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APPENDIX E continued

LANGUAGE BACKGROUND QUESTIONNAIRE

10.Years of Spanish instruction/learning:

* Lessthan 1 year
« 1-3years
 3-5years

* More than 5 years

11.What is your level of Spanish?:

* Beginner (level 1)

* Intermediate (Level 2)

* Upper-intermediate (Level 3)
* Advanced (Level 4)

* Proficiency (Level 5)

12.What other languages do you speak?

13.Do you or anyone in your family have or have hagtgpe of hearing/speech
impairment?

* No
* Yes (please, specify)
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APPENDIX F

SPOKEN ENGLISH QUESTIONNAIRE

Choose the option that best represents gpokenlanguage in informal situations,
regardless of how you would write it.

1. Where is your friend?
* She working right now
» She’s working right now

2. What do you do on the weekends?
* | always be playing ball
e lusually play ball

3. Does he like soup?
* No, he never eat that
* No, he never eats that

4. What do you think of her?
e She nice
e She’s nice

5. Who wants some tea?
* Nobody likes that
* Don’t nobody like that

6. Who's that?
e It’'s they brother
* |t's their brother

7. I'm really hungry.
* There’s food in the kitchen
* They got food in the kitchen

8. Who's out there?
* Two boy playing
* Two boys playing
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APPENDIX F continued

SPOKEN ENGLISH QUESTIONNAIRE

9. I need to pick her up at 6pm
* She be done finish by then
* She’ll have finished by then

10.How would you normally say (not write) “cold air’?
» cold air
* col"air

11.How would you normally say (not write) “She pickesl up”?
» She picked us up
» She pick us up

12.How would you normally say (not write) “Stop fonanute”?
» Stop for a minute
* Stop fo’ a minute
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APPENDIX G

WAVEFORMS AND SPECTROGRAMS OF WAS ASPIRATED STOPS
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APPENDIX G (continued)

WAVEFORMS AND SPECTROGRAMS OF WAS ASPIRATED STOPS
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APPENDIX G (continued)

WAVEFORMS AND SPECTROGRAMS OF WAS ASPIRATED STOPS
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APPENDIX H

WAVEFORMS AND SPECTROGRAMS OF CS UNASPIRATED STOPS
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APPENDIX H (continued)

WAVEFORMS AND SPECTROGRAMS OF CS UNASPIRATED STOPS
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WAVEFORMS AND SPECTROGRAMS OF CS UNASPIRATED STOPS
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Figure 48 Waveform and spectrogram of [sk]
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APPENDIX |

WAVEFORMS AND SPECTROGRAMS OF WAS FRICATIZED STOPS
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Figure 49 Waveform and spectrogram of [v]
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APPENDIX I (continued)

WAVEFORMS AND SPECTROGRAMS OF WAS FRICATIZED STOPS

Frequency (Hz)

0.345

0.3012
0

8006

0.1944

0.194424755

0.1944

VOWEL

VOWEL

Figure 50 Waveform and spectrogram of [d]
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APPENDIX I (continued)

WAVEFORMS AND SPECTROGRAMS OF WAS FRICATIZED STOPS
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Figure 51 Waveform and spectrogram of [X]
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APPENDIX J

WAVEFORMS AND SPECTROGRAMS OF CS SIBILANTS BEFORE
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Figure 52 Waveform and spectrogram of [zf3
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APPENDIX J (continued)
WAVEFORMS AND SPECTROGRAMS OF CS SIBILANTS BEFORE

APPROXIMANTS
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Figure 53 Waveform and spectrogram of [zd
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APPENDIX J (continued)
WAVEFORMS AND SPECTROGRAMS OF CS SIBILANTS BEFORE

APPROXIMANTS
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Figure 54 Waveform and spectrogram of]z
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Sound pressure level (¢gBiz)

APPENDIX K

SPECTRAL SLICES OF WAS FRICATIVES
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Figure 55.Spectral slice of intervocalic[h]
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Figure 56 Spectral slice of [v]
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Sound pressure level (¢Biz)

Sound pressure level (¢gBiz)
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APPENDIX K (continued)

SPECTRAL SLICES OF WAS FRICATIVES
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Figure 57 Spectral slice of [d]
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Figure 58 Spectral slice of [x]
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Sound pressure level (¢gBiz)
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APPENDIX L

SPECTRAL SLICES OF CS SIBILANTS
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Figure 59.Spectral slice of intervocalic [s]
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Figure 60.Spectral slice of [z] before [
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APPENDIX L (continued)

SPECTRAL SLICES OF CS SIBILANTS
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Figure 61.Spectral slice of [z] before |6
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Figure 62 Spectral slice of [g] before;z[
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