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ABSTRACT

THE PRODUCTION OF THE INTERDENTAL FRICATIVES BY
BRAZILIAN FORMER AND FUTURE EFL TEACHERS

JULIANE REGINA TREVISOL

UNIVERSIDADE FEDERAL DE SANTA CATARINA
2010

Supervising Professors: Barbara Oughton Baptista
and Denise Cristina Kluge

The present study investigated the production efEhglish interdental
fricatives by Brazilian former and futurEFL teachers. The main
objectives of the present study were to investigédg the pattern of
production and replacements for the voiceless det@ial fricative in
word-initial and final positions; (b) the patterrf production and
replacements for the voiced interdental fricativevord-initial and final
positions; and (c) whether word-position might effé¢he degree of
difficulty for the accurate production of the irdentals. The
participants of the study were eight undergradueseners from the
Letras English Course at UFSC and three formerigimggachers from
language schools in the south of Brazil. Data weléected through a
gquestionnaire and a production test. The test, wigs audio and video
recorded, contained the interdentals in each wasdtipn, initial and
final. Despite the limitations of the study, residhow a high percentage
of accurate productions especially of word-iniaald final 8/. For B/,

more accurate productions were observed in wot@irthan in word-
final position. The predominant production typéserved were: (a) the
realization of @] for /6/ in word-initial and final positions; (b) the
realization of §] for /8/ in word-initial position; and (c) the realization
of [0] for /8/ in word-final position. The results suggest ttta high

number of accurate productions might be due to ghdicipants’
frequency of English contact and high proficieneydl. The difficulty
observed for the production of word-find//may be related more to

lack of word familiarity than to markedness cornistis



Number of pages: 91 (excluding appendixes), anfl @{2cluding
appendixes)
Number of words: 29,510 (excluding appendixes)

vi



RESUMO

THE PRODUCTION OF THE INTERDENTAL FRICATIVES BY
BRAZILIAN FORMER AND FUTURE EFL TEACHERS

JULIANE REGINA TREVISOL

UNIVERSIDADE FEDERAL DE SANTA CATARINA
2010

Supervising Professors: Barbara Oughton Baptista
and Denise Cristina Kluge

O presente estudo investigou a producédo das frasainterdentais do
Inglés por antigos e futuros professores brasfieile Inglés como

lingua estrangeira (EFL). Os principais objetivastd estudo foram
investigar: (a) o padrdo de producgdo e de suligtibupara a fricativa

interdental surda em posic¢des inicial e final dya, (b) o padréo de
producdo e de substituicdo para a fricativa intgadevozeada em

posicoes inicial e final de palavra, e (c) se aigdmsdo fonema nas
palavras pode afetar o grau de dificuldade parmodugdo acurada das
interdentais. Os participantes do estudo sdo bitwoa de graduacdo do
Curso de Letras Inglés na UFSC e trés ex-professieelnglés de

escolas de idiomas no sul do Brasil. Os dados faletados através
de um questionario e um teste de producao. O wstefoi gravado em

audio e video, continha as interdentais em cad&gmwsla palavra,

inicial e final. Apesar das limitacGes do estude resultados mostram
uma elevada percentagem de producgfes acuradasatrepete de 6/

em posicéo inicial e final de palavra. P& As producdes acuradas
foram observadas com maior freqiiéncia em inicipalavra do que em
posicéo final de palavra. Os tipos predominantesiygdo observadas
foram: (a) a realizagédo dé][para B/ no inicio e fim de palavra; (b) a
realizacdo ded] para 8/ em inicio de palavra; e (c) a realizacdo @e [
para B/ em posi¢do final de palavra. Os resultados sugeree o
elevado numero de produgdes acuradas pode serodavithaior
frequéncia de contato dos participantes com o $ngléeu alto nivel de
proficiéncia. A dificuldade encontrada para a pgétudo &/ final pode

estar relacionada mais a falta de familiaridade asmpalavras do teste
do que apenas a restricbes de marcacgao.
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CHAPTER 1
INTRODUCTION

Learning a new language seems to be a challengt ofiche
time. It is seen as a complex process (Gass almk&e 2001; Ellis,
1994, 1997) which depends, among other things, hen individual
characteristics of the learners involved in thecpss and the context in
which learning takes place. Considering the ca$eBrazilian
Portuguese (BP) learners in their attempt to l&amglish as a foreign
language (EFL) in Brazil, learning will, most ofethime, take place
through formal instruction in the context of theasdroom. This is
different from learning English in a country wheites language is
officially spoken — second language (L2) acquisitio where learning
tends to be more ‘natural’ since the input receigdearners is much
more frequent and authentic. Thus, the task ofdarlanguage learning
requires more effort from learners, and the chammesuccess in
achieving ‘native-like’ proficiency are quite redt

Teachers of EFL seem to know, based on their rdass
experience, what type of errors students usuallikemaln my short
experience as an English instructor in a languaggitute, | noticed that
learners had difficulty in producing the ‘th’ sownds in the words
think, that, bdh, bahe. Even being taught explicitly about how these
sounds should be articulated, some learners stitqunced them in a
deviant manner. This difficulty that most learnbesse when trying to
produce a sound which is ‘different’ from the onafstheir native
language or even completely ‘new’ to them is whas hiriven this
research.

Regarding pronunciation difficulties, Baptista @209 points out
the difficulty that Brazilian learners of EFL haweth the consonantal
sounds not found in the Portuguese sound inventétytd/, /i/, /nl, /il

and /w/, occurring in the beginning of words saskthink, that, rat, hat,
year andwoman, respectively. Considering the fricative phmoes,
English has /f, v, s, A4, 8, [, 3/ (Giegerich, 1992), whereas Brazilian

Portuguese has only /f, v, s,{z3/ (Cristofaro-Silva, 1999). This study
will focus on the English interdental fricativé And/d/, which are not

part of the BP sound inventory.
Several studies have been conducted to betterrstadd the
different phonological elements and environment&kviseem to cause



Brazilians some difficulty when learning the Englienguage. Just to
cite a few of them, regarding vowels, Baptista 0@nd Rauber
(2006a) investigated how the English vowels areumed, perceived
and/or produced by the BP learners, and Nobre-{@div§2007)
observed the influence of perceptual training anldarning of English
vowels. Concerning consonants, Kluge (2004, 200@stigated the
perception and production of the English final tgsaeis (2004, 2006)
investigated the perception and production of timgligh interdental
fricatives in word-initial position, and Ruhmke-Rasn (2009)
investigated the effects of training and instrutctam the perception of
the English interdental fricatives. There are aalies on the problem
of sequences of consonants: Rauber (2002, 2006liedt the
production of initial /s/-clusters, and Bettoni-Tex (2008) observed the
effects of perceptual training on their perceptenmd production. In
addition, Delatorre (2006) studied the productibrawel epenthesis in
words ending in the ed morpheme by Brazilian EFL learners, and
Mariano (2009) investigated whether explicit instron and/or training
could positively affect the pronunciation eéd. Considering position
within the word, Silveira (2004) investigated tHéeet of instruction on
the production of English word-final consonants.

The interdental fricatives, in addition to beirtgsant from the BP
sound inventory, are considered marked and herfeeqirent in the
world’s languages (Dubois & Hovath, 2004). Keepihig in mind, this
study is based partly on Eckman’s (1977) Markedriegterential
Hypothesis (MDH), in which he claims, based on leage universals
and on the relationship between one’s first langu@d) and the L2,
that the more marked (less frequent or less uraljetise L2 form, the
more difficult it will be. After criticisms of theMDH, Eckman
proposed the Structural Conformity Hypothesis (SAMF91), which
supports the idea that universal generalizatioks tato consideration
not only primary languages but also hold true feilanguages.

The absence of interdentals in the BP inventory head to the
difficulty BP learners have in perceiving and proidyg these target
sounds in English. A common strategy used not forlgpeakers of L1
but also L2/FL speakers and learners is sound itutivet. As Lee and
Cho (2002, p. 255) explain, “many children who acg&nglish as their
first language frequently show replacement errerg. (juice flus], shoe

[tu], read jwvid], leg [weg])”. Following the same pattern, L2 learners

also have a tendency to replace difficult L2 tagminds by L1 sounds
which might be perceived as similar to the targBearing this in mind,

2



some studies have shown the voiceless and voicglis&nnterdentals
to be replaced with different phonemes, sucht/asnd 4/ respectively,

by native speakers of French Canadian (Brannen2)20Bussian
(Weinberger, 1996) and Brazilian Portuguese (R2§)4, 2006); the
voiceless interdental to be replaced BY lIpy Korean speakers (Lee,

2000; Jesney, 2005) and by [f] by Polish speak&a@nét & Pietron,
2006), just to cite a few.

Thus, there is a tendency for BP learners to cepthe English
voiceless interdental fricativd// as inthank [B2enk] by the voiceless

stop t/ as in feenk], given that 1/ is a phoneme already present in the
Portuguese language. Moreover, the voiced intéatiéicative inthem

[6em] may be produced adgm] (Reis, 2006). The same substitutions

are assumed to occur in the BP learners’ produtionall word
positions: initial, medial or word-final.

This research aims at corroborating or not thaltegound by
Reis (2006) regarding the common substitutes far ihterdental
fricatives in word-initial position. Furthermoriécontributes to the area
of L2 phonetics and phonology by observing theizatibn of the
phonemes in word-final position, as well as venfyi through
comparison which word position yields more errof& my knowledge,
no studies so far have compared the frequency airserin the
production of word-initial and final6/d/ by EFL teachers-to-be and

former teachers. Thus, this is the gap the prestady aims to fulfill.

This thesis is organized into five chapters ineortd present and
discuss the results of this investigation. Chapteeviews the relevant
literature related to, among other issues, theisitigm of an L2 sound
system, the markedness factor and the most impostadies which
investigated the production of the interdentaldtiices by speakers of
different L1s as well as by speakers of differeatieties of English.
Chapter 3 describes the research questions andhegas that guided
the study and the method adopted for gatheringlaitee and information
on the participants. Chapter 4 presents the asadyal the discussion of
the results, and Chapter 5 concludes the invegtigatliscussing the
limitations of the present research and indicafogsible suggestions
for future research.



CHAPTER 2
REVIEW OF THE LITERATURE

This chapter presents a review of the most releManature for
the present study. It is divided into seven sestiGection 2.1 briefly
discusses the acquisition of an L2 sound systemitlieg with the issue
of non-standard pronunciation and stigmatizati®ection 2.2 discusses
the issue of foreign accent, as a consequence afrifikelihood of adult
learners reaching native-like competence in thgh@nological system.
Section 2.3 presents the consonant inventoriesngfigh and Brazilian
Portuguese. Section 2.4 introduces the charatiterisf the English
fricatives. Section 2.5 reports specifically on ttearacteristics of the
English interdental fricatives and is subdividetbisection 2.5.1, which
describes their articulatory features, and 2.5.Bickv describes their
acoustic features. Section 2.6 discusses the uhaekes factor and
introduces some studies on consonants relatedigartitter. Section
2.7 reviews studies on the interdental fricativesl aheir common
replacements, not only in some L1 varieties of Ehg(section 2.7.1)
but also for speakers of English as an L2 fromedéiht L1 backgrounds.

2.1 Acquiring an L2 sound system

For any child learning his mother tongue, it ipected that,
whenever a sound heard is not yet well articulasetne other sound
will be used in order to compensate for his notdeteloped
articulatory ability. Sound substitution seems e common for
speakers learning any of the world languages. ,T$inse all children
learning their first language (L1) go through tpi®cess of replacing
one sound for another, there is no shame for ant aspheaker
experiencing the same ‘problem’ in the L2: soundbssitution is a
widely used strategy in the learning of the souystesn of a second
language (L2) or foreign language (FL) (Lee & CR002; Jenkins,
2000).

Considering English as an L1, it seems that thend® children
acquire last are the interdental fricatives, theseinds with theth
spelling, such athink, that, both, bahe (Vihman, 1996) These sounds
are rare in the languages of the world and are tbasidered marked
sounds (Eckman, 1977). Taking it all into accoiins no wonder that
so many learners of English as a foreign or sedanduage rarely



produce these sounds accurately, that is, followimg articulatory
characteristics for the production of these phorseinethe same way
native English speakers do.

Many English as a Foreign Language (hencefortl,) B¢arners
find it problematic to perceive and produce thdiniision between pairs
of words which are distinguished only by the cositf@etween the two
interdentals or between one of them and other aingibunds, such as
the minimal pairgank - thank thigh - thy, taught - fought - sought-
thought tin - fin - sin - thin. Since each of these words carries different
meanings, it seems important for a speaker to ke tabnotice the
difference and differentiate them so as to understand whahédris
interlocutor means in a conversational situatioowkver, it must be
acknowledged that the interdental fricatives, whach the target sounds
under investigation in the present research, maynterfere greatly in
communication, since the speaker can probably thkecontext into
consideration in order to comprehend the discoars® maintain the
flow of interaction. Despite this fact, the resder considers it relevant
to investigate these phonemes for the sake oft@ngcd.2 phonology
theory and perhaps aiding EFL teachers to constter formal
instruction of these sounds in earlier levels afjlzage teaching.

Moreover, even though the non-standard pronuweciatif the
interdentals does not often provoke miscommuninatibe non-native
like production of these sounds is often seenigsatized (Gelderen,
2006). In Britain and the United States, for inst& speakers who
mispronounceh-words are frequently underestimated, in termsheirt
level of educationby speakers who have a native pronunciation.

This stigma may be partly due to association wjtbhups of
native speakers whose English is considered by nmahg substandard,
such asAfrican Americans (African American Vernacular Eisgl -
AAVE?Y), speakers (Dubois & Horvath, 2003), Cockney English

! AAVE, also called African American English, repeess a variety of
English characteristically used by African SlavesBendants in North
America. Its pronunciation is in some aspects comrto Southern
American English, which is spoken by many Africaméyicans and
many non-African Americans in the United Statedr{Bla 2007).

5



(Ladefoged, 2001), and speakers of Irish Englisbld&en, 2006), are
reported to replace the interdental fricatives biheo phonemes.
Besides native speakers of English, many speaKeother languages
such as French, Italian, German, Hungarian, BeazilPortuguese,
Russian, among others, seem to have difficulty peod) the English
interdental fricatives. Among the most common aepments reported
are t/, ff/ and 6/ for replacing the voiceles®// and 4/ and &/ for

replacing the voicedd/. Some of the relevant studies considering the

groups of speakers previously mentioned will bes@néed in section
2.7.1.

Given that stigmatization is an important issudéoconsidered,
it seems relevant to investigate how these soumespeoduced by
Brazilian Portuguese speakers in order to suggsstrbways to avoid
difficulties and reach a more ‘acceptable’ (lessgrsatized)
pronunciation. It seems even more interesting tmseove the
interdentals in the context here investigated, twhscof EFL? and not
English as a Second Language (ESL), for here wsitygerograms are
preparing Brazilian teachers of English to becomedels’ for their
Brazilian Portuguese learners. Thus, having adstahpronunciation
seems to be extremely important for these future €Bchers because
the majority want to sound like educated people.inally, the
observation and study of how EFL speakers prodadaio sounds such
as the interdental fricatives is important for thgosince it might
expand the knowledge in the field of L2 phoneticd phonology.

2.2 Unlikelihood of reaching native-like L2 phonolgical
competence

In the literature and elsewhere there is a comynbeld idea that
most learners will never attain native-like pragiccy in regard to

2 Even though this researcher understands therelifieeences when
contextualizing the learning of English as a fone{gFL) as opposed to
as a Second Language (ESL), in the rest of thisighthe terms
EFL/ESL will be used interchangeably.



pronunciation According to Flege (1992, p. 565), “adult learnars
rarely, if ever, completely successful at masteting sound system of
an L2". Besides Flege, other researchers shaseidba of the near
impossibility of reaching native-like levels of ptmogical competence
(Bongaerts, Van Summeren, Planken and Schils 18&d in Jesney,
2005; Flege, Munro and MacKay, 1995pne may feel even more
frustrated by perceiving, for instance, thh@bguage experience might
not lead to improvement in pronunciation (Flege92)9 What
researchers agree on is that learners who begtaatonith the FL by
their teens will be more successful at acquiring 2 sound system.
Hence, it can be concluded that, at least consigggronunciation, the
younger one starts learning an L2 the better thieooue will be
(Singleton & Ryan, 2004).

Foreign accent is a result of this lack of sucdessttaining
ultimate levels of phonological performance. Tipeaker is said to
speak with an ‘accent’ when his pronunciation isnewhat different
from that of a native speaker. This might involveetain phoneme
(e.g., sayinganks[tanks] for Thanks[Banks]), incorrect word stress
(e.g.,sayingmaNAer instead of MAager), or inappropriate intonation
and/or rhythm. There are plenty ofactors that cause foreign accent
(Flege, 1992, p. 590), the most commonly discusmaag lack of rich
L2 input, the need for learners to speak the Lthaearly stages of L2
learning (instead of receiving a greater amounpasitive evidence -
input - first),and incorrect perceptual representation of thediihd.

In addition to the idea of foreign accent, it seaatso interesting
to mention ‘accent’ in general, since it is not stinng specifically
connected to an L2 but also to our own L1. Consgidepur native
language, for instance, we understand that we magse to speak with
a certain accent that may be representative of gbeial and
geographical environment we come from. Thus, aericseems to be
related to the individual's identity, and throughetrecognition of
accent, we can tell an individual's or a certairougr's origin. As
McMahon (2002) states,

Individuals adopt a particular mode of speech (omre
accurately, move along a continuum of modes of dpegepending on
who they want to identify with, who they are talgiro, and what
impression they want to make. (p. 92)

That is, people tend to speak differently depegain the context
of a given communicative act, and, to a certairerecktwe are able to



alter the forms of speech we are producing depgnoliinour purposes,
though we may not be totally aware of these ‘denisiall of the time.

Finally, though it is not a matter of phonologyutbof
sociolinguistics, to discuss the social judgmempisagers make on the
basis of (foreign) accents, it seems relevant vestigate how Brazilian
teachers-to-be of EFL produce certain sounds, siscthe interdental
fricatives, in order to perhaps propose ways foprowing one’'s
phonological performance and reducing any negatiy@ct that might
be caused by foreign accent.

As previously discussed, speaking with a foreigoeat often
results in a stigmatized judgment by native andhligproficient
speakers. And stigmatization is not as recenssuei as we might think
it is.  Gelderen (2006) explains that even in beginning ofthe
Modern English period, having correct pronunciation was already
important. Regional variants, used to identify vehex speaker of
English came from, have often tended to be stigradtivhen not used
in the ‘appropriate’ context. According to Gelder€2006), the
interdental fricatives produced as stops are amthrgge regional
differences that have spread and become stigmatiged instance, for
some speakers of African American English, Irishglish and
Newfoundland English the wordbree andtree are pronounced in the
same way (agtfi]). However, as Gelderen states, “this usetpfupd [d]

is a social rather than a regional variant” (p.)206

It is totally accepted nowadays that the Englishgbage has
spread to the point of becoming the ‘world’s officianguage’ spoken
by more non-native than native speakers (Leechsétay Wilson,
2001). Possible reasons for its spreading are i@ism, migration and,
what seems to be more the case nowadays, glolatizéEelderen,
2006). Due to our living in this global societyach day a greater
number of speakers understand the necessity ohdalkiart in
international business, government, higher educatiwusic, arts. And
for that to be accomplished, speaking English setmbe essential

% The Modern English period begins in the year 106 continues up
to the present time (Gelderen, 2006).



much of the time. What might be of our concernwéeer, is the
marginalization of non-native speakers of this laage for their less-
standardized pronunciation that might occur for tleke of
globalization.

2.3 The English and Portuguese consonant inventose

The English language has 24 consonant phonemes ipasic
sound inventory (Giegerich, 1992). These are: q&) oral stops
(plosives) p b t d k g/; (b) two affricates, the voicelessf// and the
voiced H3/; (c) nine fricatives, the voiceles§@ s |/ and the voiced
counterpartsv d z 3/, as well as the voiceleds/{ (d) three nasal stops
/m n n/; (e) the approximants, divided into two liquids//and two

glides v j/.

Besides the consonants just presented, therdsar¢gha voiceless
fricative /x m/ phonemes which are usually observed in the Stotti
variety of English (Giegerich, 1992). Considerihg latter phoneme,
McMahon (2002, p. 31) states that for Scottish &elv Zealand
speakers “the /w/ contrasts witia// the voiceless labial-velar fricative,
which tends to occur in words spelled <wh->". Tdiistinction may still
be maintained by some Americans, although it se@mse gradually
disappearing (Labov, Ash & Boberg, 2006).

According to Cristofaro Silva (1999), the consdmhsystem of
PB consists of the following consonantal phonemé&snsidering their
manner of articulation, Brazilian Portuguese hag:thesix plosives
/p b t d k g/, which consist of three voiceless and voicedsp#é) six
fricatives the voicelessf/s [/ and the voiced counterpartg 7 3/; (c)
thetwo lateralsl/ and A/; (d) the voiced flapll, and the ‘strong’ ‘r' #/,
and (e) three nasalsi\/n p/.

Some variation can be observed either relatecegimmnal or to
contextual changes. For instance, ¢ariocas (speakers from Rio de
Janeiro) words such &g (aunt) andlia (day), might be produced with
the affricatesf] and [d3], respectively, which are regional variants of
/t/ and d/. Besidesgauchogqspeakers from Rio Grande do Sul) usually

produce the lateral /I/ in word-final position, iasthe wordfinal, as the



velar [1], while other speakers around the coumiiten vocalize it into
[u].

More variation is observed, according to Silva0(20if we are to
consider the sounds of//in BP: depending on region and context, it is

variably realized as an alveolar vibranl, jan alveolar tap(], a velar
fricative [x], a glottal fricative ] or a retroflex j]. All in all, the

interdental fricatives, which are the focus of teiady, are not part of
the BP inventory and that might be a possible redspEFL learners’
difficulty in their acquisition.

2.4. The English Fricatives

Fricatives are sounds made “with a small openiagyveen the
articulators, allowing the air to escape with alalifriction” (Yavas,
2007, p. 8). Expanding the definition, we may s$hat thefriction
characteristic of these phonemes is produced bydiigal obstruction
of the air (which is produced by the lungs and édrap in an egressive
way) passing through the oral tract in order tekgelled in the form of
an audible sound. Fricatives are all specifiedhwihe features
[+continuant] and [-sonorant] because the airstrdammot totally
blocked in the oral tract for their production.

If the partial obstruction of fricatives is locdtm the front part of
the mouth (in the palato-alveolar region or furthlerward), the
phonemes are described as [+anterior]. The frieatf vB 0 s z/ are

[tanterior]. Consonants that need the blade oftéhgue raised to be
produced are [+coronal]. These include the intetaes B &/ as well as
the alveolars and palato-alveolars. In terms of dn@ount of noise
produced, the fricatives with greater noisiness+strjdent] - are
Is | f 3 z v/, while the interdentals and the velar fricativeé® h/ are [-

strident] (Giegerich, 2002). Table 1 illustrathe feature specifications
of the English fricatives that have just been pmees
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Table 1. Feature specifications of the Englistefived
f v 0 o} s z { 3 h

[Consonantal] + 4+ o+ o+ o+ o+ o+ o+ o+
[Sonorant] - - - - ; - . ; ;
[Continuant] + O+ o+ o+ o+ o+ o+ o+ 4
[Anterior] + + + + + + . . ;
[Coronal] - - + + + + + + -
[Strident] + + - - + + + + .
[Voice] - + - + - + - + }

In acoustic terms, fricatives differ in the intépof the frication
noise produced. Just to illustrate, the figureowe{Gonet & Pietron,
2006, p. 15) presents a spectrogram of the vokelegatives
/h, 8, f, {, s/, emphasizing the intensity of the noise companent

HEE

10kH:

[h] [e] [f]

05 1 % L5 4
| o
Ll

FETIRC 10896 Hz Selechon 0

Figure 1. Spectrogram of the English voicelessfiies h, 8, f, §, s/.

Considering the voiceless fricatives, Ladefogedhmments that
words with f] and P] are only distinguished by the movement of the
second formant into the following vowel. Besidggs/en that “the
differences between these two sounds are so sthal, are often
confused in noisy circumstances, and they haverfatbgether as one
sound in some accents of English, such as Londockr@y”

“ Table 1 retrieved feature information from Gieger{1992, p.128).
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(Lagefoged, 2001, p. 182). As it can be seen endéwrker bars of the
spectrogram above, the acoustic intensity is hifdreff] and [s], while

[f], [8] and |h] are sounds with lower intensity of energy andstebow

a lighter bar in the spectrogram.
The voiced fricativesy/d z 3/ follow similar patterns to those of

their voiceless counterpartbut since they are voiced, there is the
addition of a voicing bar that can be visualizeairthe lower part of the
spectrogram. Similar to these counterparts, waiitis [v] and p] can

only be distinguished by the formants of the follogv vowels.
Furthermore, the energy of the fricativekdnd [3] is perceived by their

higher frequencies observed in the spectrogramusshrdarker bars.
2.5 The English interdental fricatives

In simple termsinterdental fricativesare sounds characterized by
friction produced by a partial obstruction of thesieam coming from
the lungs into our vocal tract. What is peculiarthese sounds is that
the obstruction is dental, that is, provoked bytdeth. Thus, in our oral
cavity, the tip or blade of our tongue is placedMeen the upper and
lower front teeth, and the air passing by this m&riconstriction is
forced out provoking some turbulence (friction)heTnamenterdental
represents the sounds’ place of articulation, wthike termfricative is
related to the manner of articulation, that is, hthe&se sounds are
produced. For some speakers, the tip of the tobguely touches the
area behind the upper teeth, while for othersfdhgue is placed closer
to the upper teeth, allowing the air to pass invkeh them and the
lower ones (Yavas 2007). That is why these soundg be called
eitherdental following the former explanation, arterdenta) following
the latter. English interdental fricatives are Bolef two types: the
voiceless @/ (without vocal cord vibration), and the voiced//
(produced with vocal cord vibration). Both phonesmare under
investigation in the present research.

Considering the frequency of appearance of thésmgmes in
the English language system, one can notice withesitation that the
voiceless interdental, compared to its countergarturs in a greater
number of words in all word positions, that is, dmitially (think),
medially Gomethiny, and word-finally Hoth). Words containingd/ are

usually lexical words. On the other hand, the ®dicounterpart®/ is
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much less frequent in regards to number of worls.Yavas (2007, p.
65) notes, there are “fewer than twenty words thedgin with this
sound”. Words with d/ word-initially are mostly restricted to

grammatical morphemes such as personal pronothesy (thou),
demonstrative pronoungh(s, that, these thosg, the definite article
(the), but also include some adverbs and conjunctighen( thus
though. However, despite this sound’s rarity in Englistords that
begin with the voiced interdental are of high freacy in use. In word-
final position, B/ often occurs in verbs ending with the grapherae —

such asdathe teethe breathe loathe clothe Such words seem not to
be so common in the day-by-day conversations of [ERtners, at least
based on my personal experience in EFL teachirirazil and on the
participants’ report on such a frequency of use.

2.5.1 The interdental fricatives: articulatory feaures

In addition to the definition given above, Gimg@001) gives a
more phonetic explanation of the articulation ofe tlinterdental
fricatives:

The soft palate being raised and the nasal resoshut off, the
tip and rims of the tongue make a light contactiiite edge and inner
surface of the upper incisors and a firmer conteth the upper side
teeth, so that the air escaping between the foraarfdce of the tongue
and the incisors causes friction. With some spealtke tongue-tip may
protrude through the teeth. F& the friction is voiceless, whereas for

8/ there may be some vocal cord vibration accordings situation.

The lip position will depend upon the adjacent vb(pe 183-184).

In the same way that accents in general are dulgdExibility
and variation (McMahon, 2002), articulation is alswubject to
variability. Variation can be inter and intra-skeg as well as related to
speech tempo and register (Gonet & Pietron, 2008).pThat is to say
that two different speakers, even following staddarticulatory
conventions for sound production, might not produBfé and B/

equally. Furthermore, even the same speaker maybaoable to
produce the phonemes in exactly the same fashi@mwdpeating them
several times. In addition, variation may be &aHdcby speed of

13



delivery, which is why in conversational contexts there ggeater level
of confusability.

According to Giegerich (1992), the interdentalcdtives are
phonologically continuant and non-sonorant souriglg.the feature
[+continuant] it should be understood that thesengimes, when
produced, do not present a complete oral closureéhef airstream,
different, for instance, from the oral and nasapst Being [-sonorant]
means that the partial obstruction of the air, abt@ristic of fricatives,
“produces a phonetic effect independent of voici@fegerich, 1992,
p. 20). As already introduced in section 2.4, ititerdental fricatives
can be classified according to their place and manharticulation: 8/

and B/ are interdental (place of articulation), as wa#l fricatives
(manner of articulation). In addition,0 8/ are [+consonantal]
[+anterior], [+coronal] [-strident], and they diffen terms of voicing,8/
being voiceless an®/ voiced.

Taking into account the most commonly reportedsstutes for
the interdentals, it might be interesting to obsemwhich features they
share with 8/ and B/. Table 2° below shows some of these
replacements and their feature specifications, sschlace and manner
of articulation, among others.

Table 2. Feature specifications of @8/ and their frequent

substitutes

Feature 8 t f s 0 d v z
[Consonantal]  + + + + + + + +
[Sonorant] - - - - - - - -
[Continuant] + - + + + - + +
[Anterior] + + + + + + + +
[Coronal] + + - + + + - +
[Strident] - - + + - - + +
[Voice] - - - - + + + +

5 Table retrieved from Reis (2006, p. 5), based @y@&iich (1992).
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Comparing interdentals with their common replacesieit can
be observed that the feature(s) that differenti@t®/ from: (a) t/ and

/d/ is [-continuant], (b)f/ and ¥/ are [-coronal] and [+strident], and (c)
/sl and £/ is [+strident]. By comparing the specific feasirshared and
different for the target sounds and their variardeg may better

comprehend the reasons for learners adopting thieem wot producing
the interdentals accurately.

2.5.2 The interdental fricatives: acoustic features

Sounds are produced through a small variationirimpessure
which happens in a very fast repeated sequenceftged, 2001). For
the fricative sounds, “the airstream is forced tigto a narrow gap So
that it becomes turbulent, with irregularly occngipeaks of pressure”
(Ladefoged, 2001, p. 162). The turbulence chariatite of fricatives
produces energy which is observed in the spectmogra a “scribbly
pattern, without regular horizontal or verticaldgi (Yavas, 2007, p.
107). For sibilant fricatives, such asz/{ 3/, the noise produced is
longer and stronger in amplitude, “marked by a ,riclgh frequency
noise spectrum”, which makes them easier to bealrimd. For non-
sibilants f v 8 8 h/, in which the interdentals are included, spectoy
reading becomes much more complex. For these sahedurbulence
noise is weak and the energy printed in the spgicro is spread to very
high frequencies, which makes these sounds verfjcuif to be
distinguished.

Regarding the amplitude of frication noise, fobilgints it is
around 58-68 dB whereas for non-sibilants it is526dB. Considering
the frequency of the most intense part of the fiocanoise, for @/ it is

around 7.000-8.000 Hertz (Hz). The fricati¥ehas a lower frequency,
around 3.000-4.000 Hz. That is why, when attengpton differentiate
these two sounds in the spectrogram, what may Ipéuhés to observe
the neighboring vowels: if the fourth formant (Fe4the vowel is above
4.000 Hz, the previous phoneme is probabB®/aif it is lower than that,
chances are that the sound observedfis(davas, 2007). Ladefoged
(2001) explains that the voiced fricativeg & z 3/ follow similar

patterns to their voiceless counterparts, withatidition of the vertical
striations representative of voicing observed angpectrogram.
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In order to better visualize what we have beeousising, that is,
the acoustic characteristics of the interdentahfives, a spectrogram of
the voicelessd and the voiced¥, respectively, is presented below.

| E 2100 oy, Speeeistationd : : E=E|

005 01 015 02 025 03 035 04 045 05 055 06 065 07 075 08 085 03 035 1 105 11 105 12 125 13 1.35 14 145 15 155 16 165 17 175 18 185 13 195 2
e

' VP ———

0843 sec 21564 Hz Selection0s

Figure 2. Spectrogram of the voiceless and voicardental
fricatives.

The greatest difference betweddl And B/ is that the latter

presents a little more energy on the bottom ofsghectrum, visualized
by the slight dark bar which represents tidati¢ voiced. Another point

to be noticed is that the frication noise obsetverk is due to emphasis
on the phonemes when the recordings were madecorigersational
speech, visualization of the difference betweeninterdental fricatives
is much more subtle than that. This is due tofdlcethat these sounds,
as well as many others, tend to be reduced duasigspeech, especially
in unstressed positions.

If we are to contrast stops and fricatives intrefato duration of
aperiodic noise, we might observe that fricativageha longer noise and
stops have a shorter one. For fricatives, thigtihu, called ‘frication’,
is of 100-200 milliseconds while for stops the eotharacterized by a
‘burst’ lasts only for a few milliseconds. If thisnger noise were to be
gradually removed from fricatives, what would appisaa voiced stop
(Carden, Levitt, Jusczyk & Walley, 1981hat might explain why the

® Figure borrowed from Gonet and Pietron (2006,)p. 3
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interdental fricatives might be commonly heard aeglaced by the
stops /t/ and /d/, for the voiceless and voicedraentals, respectively.
Just for comparison, considerinf[s {], Ladefoged (2001, p.

182) explains that all these voiceless fricativasen“random energy
distributed over a wide range of frequencies”. Ametause of this
random distribution of frequencies, it is particlja difficult to
differentiate them from one another, especidlyffom [f]. According

to the researcher, if you take words suckieaandthighto be visualized
in the spectrogram, the only clue to differentide two fricatives is the
slight movement of the second formant in the folligwowel. While

there is little movement fronf][to the vowel, in §] the second formant

starts higher (at around 1,200 Hz) and then goesidoDue to such
small differences, it is extremely difficult to diguish the phonemes
during communication under very noisy conditionghus, besides the
voiceless stop [t], the voiceless interdental fiieais also very much
confused with [f], a voiceless labiodental fricativ

Furthermore, for the voiced fricatives § z 3] the patterns seem

to be the same as the ones of their counterpagtepted above. The
only thing to be added, though, is that the voiféchtives present
“vertical striations indicative of voicing”, whichare observed
throughout the articulation (Ladefoged, 2001: 183)Thus, by
comparing V] as ineverwith [8] as inwhether what will distinguish

these two fricatives in the spectrogram is the fornof the adjacent
vowel, which is higher ford] than for ], similar to what was observed

for [B] and ff].
2.6 Markedness and language universals

The theory of markedness in the Prague Schooltitadwas
mainly interested in investigating binary opposifo Therefore, some
entities may be part of a binary paradigm (an opjpog, having then
opposite markedness values, while others may fosoakar paradigm (a
gradation) with different degrees of markednessd@sen, 2008).
According to Battistela (1990), the principle of goiological
markedness was extended in the 30s by Jakobsonppositions
between lexical and grammatical oppositions, indiis to analyze the
markedness relations in the Russian verbal syst8ome examples of
Jakobson’s are given by Battistela (1990). Foraimse, in Jakobson’'s
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‘Markedness Values of the Russian Verbal Categori€ésrmal
markedness is explained as “the relation betweendpposed units of
linguistic expression (...) [in which] the unmarkexir is the basic one
— that which is unaffixed (as opposed to affixedsionple (as opposed
to compound)” (Battistella, 1990, p. 34). In orderexemplify the idea
of formal markedness, Jakobson makes a list witmdewhich he
placed under the labels of ‘unmarked’host, go, cat, segossible -,
and ‘marked’ - hostess, is going, cats, sees, imposgiBlattistella,
1990, p. 34).

It is commonly observed in the literature that therm
markedness seems to be related to other termsdeoedi synonyms.
Thus, marked/unmarked is understood as more néddsalnatural or
more preferred/less preferred, for instance. Nuless, Andersen
(2008) warns that ‘naturalness’ and ‘markednessukhnot be referred
to as absolute synonyms for both naturalness amkiehaess are terms
with their own specificities, with distinct meansgwithin their
respective theories (p. 102). In addition, itngeresting to note that
there probably are universal markedness valuesef@ry level of
structure — phonology, syntax, lexicon, pragmat&song others, but
“the extent to which markedness values can be yfrastribed to
elements of language remains an open question” €fsed, 2008, p.
106).

Considering the plethora of terms that have beeaduas
equivalent to markedness, Haspelmath (2006) owsedethe various
uses of the terms ‘marked’ and ‘unmarked’ in tmgliistics literature.
The researcher distinguished twelve different seriee the terms and
organized them into four main groups: markednesscasplexity,
markedness as difficulty, markedness as abnormalitd markedness
as a multidimensional relation. For instance, réigg markedness as
complexity, the researcher gives as an example,ngnaihers, the
Trubetzkoyan markedness as specification of phgmdd distinction,
“In German, the phonological oppositidrd is neutralized syllable-
finally in favor oft, which shows thadl is the mark-bearing member of
the opposition” (p. 27). For markedness as difficuone of the
examples is related to phonetic markedness: “Orstiaéeb>d>g>G,
the consonants to the right are increasingly moaeked” (p. 27). For
markedness as abnormality, one of the illustratisnen typological
markedness: markedness as typological implicatiorcross-language
rarity. Here, the researcher exemplifies with th&esnent that “the
syllable coda position is marked in contrast to dmset position” (p.
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27). Finally, regarding the last class on Hasp#itealist, there is
markedness as a multidimensional relation, whiokxemplified by the
following “The singular is more marked than therpluand the plural is
more marked than the dual” (p. 27). All in alletimajor claim made by
Haspelmath is that ‘markedness’ is a superfluousn.te As he
understands, the terms ‘marked/unmarked’ sharsdhee of everyday
words such as  uhcommon/common, abnormal/normal,
unexpected/expectetp. 65). He concludes stating that instead ohgsi
the term ‘markedness’ , the literature should ¢ryind other terms and
concepts which are “less ambiguous, more transpaaed [that]
provide better explanations for the observed phamah (p. 66).
Therefore, keeping that in mind, one might agreat ttescribing
markedness seems to be easier than defining itig#&da,1990). In
spite of this difficulty, this thesis follows thexample of most authors,
using the terrmarkednesswhich, since it deals with position within the
word, would have the meaning abnormalityor cross-language rarity
as described by Haspelmath.

The study of language universals consists of aen@ation of a
wide range of languages and the observation ofllaeacteristics these
languages have in common. Language universalstaxonomic
universals, are of two types: absolute and impboat (Carlisle, 1994).
Absolute universals account for properties that meerent in all
languages, for instance, the fact that all langsidgese oral vowels in
open syllables (i.e., syllables containing a coasdr{C) plus a vowel
(V), henceforth CV syllables). Implicational unigals, as the name
already suggests, consider the conditional relghigmin languages — if
X then Y; for instance, if a language has voicedtakents, then it will
also have voiceless obstruents in its sound invgntelowever, that is
not true when reversed, that is, languages havgeless obstruents
may not have voiced ones.

In order to study the relationship of languagerersals and SLA,
Eckman (1977) developed the Markedness Differenidgpothesis
(MDH), which claims that “L2 learners will acquirkess marked
structures more readily than they will more mark&dctures” (p. 225).
The MDH is of a crosslinguistic nature; that ise timarkedness
relationships were observed by comparing languageti®language B.
However, the main criticism of the MDH made by wesbers at the
time (Carlisle 1988; Hammarberg 1990, cited in Skl 1994) was that
the markedness relationships should not be corsidamly in terms of
L1-L2 comparison, but also considering the markedmaatters within
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the L2. As a consequence of the criticism receickman (1991)
reformulated the MDH into theStructural Conformity Hypothesis
(SCH), claiming that “the universal generalizaticdhgt hold for the
primary languages also hold for the interlanguagps24). Hence, the
SCH considers not only the markedness relatiortsbiween the L1 and
the L2, but also the markedness constraints witien_2.

The universal markedness constraint has beenwimhastigated
in a number of cross-linguistic studies. The stoéifhe English final
consonants has been a productive field for invastig the universal
constraint of markedness together with phonologealironment, for
instance. Baptista and Silva Filho (1997, 2006)estigated the
influence of voicing and sonority relationships the production of
English final consonants by Brazilian learners. eyhfound an
interaction between sonority and implicational neahkess, given that
the frequency of participants’ production of pamggavas higher after
final voiced obstruents than after final voiceledsstruents. This was
explained in terms of markedness, since in finagitpn the voiced
obstruents are more marked than the voiceless usmts. Besides
markedness, the determiner of paragoge frequensyfoumd to be the
difference in degree of sonority across words.

Due to a universal preference for more simple abjds, of
consonant + vowel (CV) over more complex syllablegV, CCCV,
and so on (Carlisle, 1994), BP speakers usuallyrcomee their
difficulty for producing more complex English syiles by adding an
extra vowel and simplifying the syllable in this wa hus, BP learners
would often produce the vedpeaksuch asigpik], and a word such as

streetwould be either produced astfrit] or aslistriti], in which the

addition of a vowel would not only happen word-gily but also word-

finally, characterizing the phenomenon observedpenthesis (addition
of an extra vowel), or more specifically nanm@dthesis(when syllable-

initial) and paragoge (when syllable-final). The modification of
syllable structure in one’s interlanguage, howeigenot solely related
to this universal preference for CV syllables. AarlSle (1994) claims,

transfer seems to be the primary process involvedhis syllable

structure alteration.

Regarding this interaction of syllable structunel ghe addition of
an extra phoneme, Koerich (2002, 2006) investigdtederception and
production of vowel paragoge by Brazilian EFL stude who were at
the beginning of their learning process. Resulthiay study show a
tendency: as rates of paragoge increased, paritsipacores in the
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perception test decreased. Learners’ high ugam@goge was a result
of L1 transfer since in Portuguese the CV syllablespreferable to the
CVC syllables found in English. The production gieathesis was
explained to be most due to learners’ low levelEoflish exposure,
since they were all EFL beginners.

Rebello (1997) and Rebello and Baptista (2086¢stigated the
influence of voicing and sonority relations on fm@duction of initial
[sl-clusters by Brazilian learners. Universal markesk in terms of

voicing was found to influence the frequency oflayle simplifications
more than markedness in terms of sonority relatidResults show that,
in violation of the sonority sequencing principl&SSP), vowel
epenthesis tended to be higher before $then/the initial 5/-sonorant

clusters ¢m/, /sn/, and &I/, than before the more markesg/-6top
clusters, dp/, /st/, and gk/. This was explained by the transfer of

voicing assimilation, which is a common process Bmazilian
Portuguese.

Rauber (2002, 2006b) investigated the influencewster length,
sonority and environment in the production of aditis/-clusters by
speakers of Brazilian Portuguese and Argentine iSpahhe researcher
observed the interaction between markedness arichh&fer on cluster
production. Results show that the Spanish speaferduced more
epenthesis before the more markefabstruent clusters, and the BP

speakers produced practically the same frequenepethesis in both
cluster types,sf-obstruents ands/-sonorants. A possible explanation

was that, perhaps due to the greater proficienosl lef the participants
(if compared to the subjects in Rebello’s), thendfar of voicing
assimilation was of lesser influence, that &t strong enough to
override the influence of sonority relations, butosg enough to
neutralize it.

For the markedness relations between onset andscadhen
length is held the same, onsets are less frequerdtiified than codas
Carlisle (1994). That is to say that, since onse¢sless marked, their
production might be expected to be eaaret more accurate than that of
codas. Furthermore, in coda position, fricatives and stqps.,
obstruents), tend to be more difficult to produdent sonorants
(Vennemann, 1998). Due to being more marked ang ligss readily
acquired, the production of these sounds may suffere variation
when in the more marked coda position.
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According to Gelderen (2006) and Maddieson (1989td in
Jones, 2005), among the consonantal phonemes Bhtllesh language,
the interdental fricatived9/ and &/ may be considered the most unusual

ones, cross-linguistically uncommon, or less freque the languages
of the world. In an observation of the consonawentories of about
451 languagesf/ seems to occur in 18 of these languages &hid 21.

Considering onsets and coflasf different lengths, the
markedness implication is that longer onsets/catasmore marked
than shorter ones (Carlisle, 1994). Previousharpd in more detail
by Greenberg (1978), if a language has an onsaida of lengtn, that
means this language also has an onset or coald.ofin other words, if
language A has an onset of the form CCC(V) (suclinathe word
strike), this implies the existence of less compleseais, such as CCV
(stove) and CV gay). Greenberg (1978) also proposes more specific
implicational universals concerning the consonaftslusters,such as
the following: a) if a language has a word-finalotmember coda
consisting of a stop-stop, then it will also havwee aconsisting of a
fricative-stop; and b) if a language has a woraifinvo-member coda
consisting of a fricative-fricative, then it willso have one consisting of
a stop-fricative or a fricative-stop.

Because of the rarity of the interdental fricagive the languages
of the world, they are considered to be marked dsgckman, 1977).
In general terms, fricatives are more marked ttiapss which are the
least marked sounds found in all of the world’'sglaages (Maddieson,
1984; Lombardi, 2000, cited in Lee & Cho, 2002F-urthermore,

"According to Giegerich (1992), a syllable is formey the onset and
rhyme (peak plus coda). Tlmnsetsare the initial parts of a syllable
consisting of the consonant(s) prior to the vowsak/nucleus of the
syllable). For instance, in the following wordsetonsets are the ones
before the vowel (in italics and in boldhpr, club, andscribe. However,
onsets are not mandatory in a word. Some word$, asl or eye,have

no onset. Thecoda is part of the rhyme, and it represents the
consonant(s) following the vowel (syllable nucleusfodas are the
‘final consonants’ in a syllable, for instancer,celub, and st&.
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affricates are more marked in relation to fricagiveand voiced
obstruents are more marked in relation to voiceddstruents (Eckman
& Iverson, 1994). Hence, the sequence from morekadhto the less
marked sounds is: affricates® ¥ricatives > stops, and within each
category, voiced sounds > voiceless sounds.

Eckman and Iverson (1994) also explain that problein
pronunciation may be not only due to the type ofnsent under
investigation but also due to the position of thegment in the syllable.
Because codas are more restricted than onsetsegbharchers suggest
two conclusions:

1) More problems are to be expected in codas thansets, and
2) although mastery of a segment in the coda posgenerally implies
mastery of a segment in onset position, the coeusraot true(p. 263).

Thus, bearing in mind the statement above andstues already
discussed, the expectation of the present resesrtimat more errors
might occur for the production d//and 8/ in word-final position.

For children learning English as their first laage, the
interdental fricatives are among the last consandat be acquired
(Gildersleeve-Neumann, et al., 2000; Vihman, 190&t, 1992). It is
after the age of six (Table 3) that the majority Eriglish-speaking
children seem to be able to produce the fricatieesl affricates
Is, tf,§,2,d3,v, 8,0, 3/

® The symbol > here means ‘more marked than'.
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Table 3. Age of Mastery of American English Coresas. Consonants
are grouped according to the age of which 90% ddien demonstrate
mastery

3 years 4 years 6 years Beyond 6 years
Stops Ip/ /b, d, g, ki I/
Nasals /m, n/ In/
Glides Iwl ljl
Fricatives | /h/ il /s,2,§,v,6,0,3/
Affricates tf, d3/
Liquids Ir, W/

Sound substitution is a common strategy used bglsrs when
acquiring the sound system of a given language.afy child learning
his mother tongue, it is expected that, whenewsuad heard is not yet
well articulated, some other sound will be usedrider to compensate
for his not-yet-developed articulatory ability. Sowubstitution seems
to be common for speakers learning any of the wariguages. Thus,
since all children learning their L1 go throughstipirocess of replacing
one sound for another, this may be also expectedrfoadultspeaker
experiencing the same difficulty in the L2. Therefo as some
researchers advocate (Lee & Cho, 2002; Jenkins,0)208ound
substitution is a widely used strategy during tharhing ofthe sound
system of an L2 or FL.

2.7 Confusability: the interdental fricatives and @©@mmon
replacements

Because the interdental fricatives share someacteistics with
other phonemes, such as other fricatives and stops, sconfusability
becomes a phenomenon to be observed. Jongman, &/dimg (2003,
p. 1367) claim that “among fricative$/ And B/ and ¥/ and B/ are the

most easily confused”. That is because, accorthnthie researchers,

° Table 3 retrieved from Kent (1992, p. 75).

24



acoustic information will not help much in diffeteating these sounds,
since these phonemes have similar acoustic feattires, in order to
avoid confusability, the speaker will need to foecusere attention on
verbal context and visual information. Moreovég perception of the
/f1:/8/ contrast is difficult for both children and adu(ihman, 1996).

Regarding possible reasons for confusability, ororem
specifically, for segmental replacements to occuis important to
acknowledge the existence of d@ntermediarygrammar’ for language
learners, that is, the speakejmae'rlanguagel,0 which is in a continuous
process of development. According to Jesney (20688)fact that this
intermediary grammar is always changing may alloloices of
segmental substitutions to change through time.rhdps, if that
proposal can be generalized to the acquisition & interdental
fricatives, one may expect higher levels of accyedter a great amount
of contact with the L2, say after reaching proficg in the language.
However, from my own experience as an EFL teachdr @mments
heard from other teachers, this may not be trueleast when
considering the phonemes here investigated. Iinsethat these
phonemes are extremely complex for non-native sreato articulate,
and thus, articulation may be the most influenf@ator hindering the
production of theseegments.

2.7.1 The interdental fricatives: replacements in@me L1 varieties
of English

The strategy of sound substitution used by speakeprder to
facilitate pronunciation seems not to be restrittedon-native speakers
of a language. Some groups of speakers of Englisind_1 also replace

®The terminterlanguage henceforth IL, was coined by Selinker (1972).
It refers to “the language system of a second lagguearner at any
stage in the process of second language acquis{ftchie & Bathia,
1995: 697). Because the interlanguage is in coaotisuprocess of
changing, we say that it is the transitional systefiecting the learner’s
current knowledge on the L2.

25



the interdental fricatives by other sounds. Fatdnce, speakers of
Australian English may replace the interdentalghw®ylabiodentals V]

and f] (Turner, 1994; cited in Gelderen, 2006). Thisbecause, as

Gelderen (2006, p. 256) explains, “some markedndsin varieties of
British and American English correspond to unmarkeés in other
varieties and vice versa’. The author also mentiother varieties of
English in which the interdental fricatives areleged, such as South
Asian, Singaporian, Australian, and New Zealand liEhgspeakers.
Besides these groups of speakers mentioned, Ya@83) reports that
Southern Irish English speakers replace the inigadldricatives by
stops, the voicelesB//being replaced byt/and the voiced¥ by /d/.
Regarding New Zealand speakers, Wood (2003) iigpagetl the
pronunciation of the interdental fricatives by ygunon-professional
native speakers of New Zealand English. The awgpeculates whether
th-fronting, that is, the realization of the interddatas labiodental$//
Ivl, is becoming more prominent in New Zealand Ehg(NZE), since
only recent studies have reported such occurrddae for the analysis
consisted of the transcription of 30 minutes ouehspeech and a word
list reading, containing the interdentals in wandial, medial and final
positions. The data was recorded in 1994 and 2602nas part of the
Corpus of the University of Canterbury. Particifzawere 4 males and
4 females (recorded in 1994), and 3 males and alé=m(recorded in
2002). After data analysis, results indicate tthat interdentals are
commonly replaced by//and ¥/, and that this happens more frequently

in casual speech than in the word list reading. duteor illustrates that
with one of the speakers who produced the targed wih as wif] in

the word-list reading but produced it agif] in all instances of casual
speech. Besides, the findings observed were thatsgeakers'f/v

substitutions were not consistent; (b) substitioccurred mostly in
lexical words - “no substitutions in grammatical rd®, except from
through and with” (p.55); and (c)th-fronting is more common word-
finally. Finally, the author explains that, dueth@ small sample size of
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the study, no conclusion can be reached to whelthigonting is now
becoming more prevalent for speakers of NZE.

Dubois and Horvath (2003) have investigated theiaua
pronunciations of the interdental fricatives in @aj EnglisH".
According to the authors, the replacements foritkerdental fricatives
have followed a regular pattern in history, alwaysintaining the
voicing distinction. According to Rubrecht (1971ted in Dubois and
Horvath, 2003), speakers of Cajun Vernacular EndI®VE) realize the
interdental fricatives as dental stops 47% of fheet the substitutes
being usually the stops ], for the voiceless and voiced interdentals,

respectively. Besidest][ the voiceless interdental fricative was also
found to be replaced by][in word-final position, even though this type

of replacement was not frequently observed.

Besides, Cheramie (1998) reports that one of Haacteristics
of Cajun English in phonetic terms is the replacet# the voiceless
and voiced interdental fricatives by the voicelessl voiced alveolar
stopst/ and /. Dubois and Horvath (2003) report thiatv], common

substitutes for the interdentals, may be foundhi gpeech of London
Cockney (Wells 1982, cited in Dubois & Horvath, 32D0 Besides, in
Australian English the interdental fricatives setenbe replacedlso by

[f] and p] in all word-positions. Furthermore, in some Amaric

dialects, such as Southern English, the strateggmécement may also
be observed, not only in the speech of black pedplealso in that of
white speakers.

Yavas (2007) reports on the characteristics ofcAfr American
Vernacular English (AAVE), which is another variatfyL1 English in
which the interdental fricatives are replaced. F&VE speakers, the
voiceless and voiced interdentals are realizedhsolar stops in word-

1 Cajuns are Acadian French descendents from Camhdasettled in
Louisiana, United States of America. The varietyamguage spoken
by this group is known as Cajun Vernacular EngiSWE).
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initial position (such as ithink [tink], they[de]), but are realized as
labiodental fricatives in intervocalic and postvicaenvironments
(nothing pafin], with [wif], mother ava], smooth Emuv]).
Moreover, the researcher observes that in clustgis the voiceless
interdental, the common replacement seems to aeiedental fricative,
that is, B/ before ¢/, as inthreeis produced adfi].

2.7.2 The interdental fricatives: replacements forspeakers of L1
variants

In this section, some relevant studies mainly mdigg the
production of the interdental fricatives are revéelv The following
paragraphs are organized by groups of L1 speaketstheir specific
variants for the interdentals’ production (and peton) are introduced.
It must be acknowledged that a great number ofsthdies presented
here deal mostly with the voiceless interdentalative in word-initial
position. Thus, the present theoretical backgrdanoks information on
the production ofd/ and the production of the interdentals in word-
middle and final positions by some groups of spesaké English as an
L2.

2.7.2.1 Korean speakers

Jesney (2005) investigated the production of therdentals by
Korean speakers and observed that there is a tepden them to
replace @/ mainly with &/. Jesney’s (2005) research is grounded on

Optimality Theory (OT) and thus, the choice of emgments is
explained in terms of the optimal choice being pin®@neme incurring
fewer violations. Thus, Koreans prefer to uskinstead of §l, for

instance, to replace the voiceless interdentatisie because the former
incurs fewer violations.
The researcher explains the choice sifbleing more favorable

because this phoneme seems to be ‘more faithfili¢dnterdental than
/fI. When usingd/ as a substitute, the speaker only alters thedsoun

feature fstrident] (being that®l is identified as [-strident] ang// as
[+strident]). The other ‘candidate’f// would incur in two violations;
that is, besides violating the constraint previgusnentioned
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([£strident], changing from [-strident] to [+strident]it would also

violate another constraint, changing from [+antgtio [-anterior]. That

is the reason, according to Jesney, for one phoheimng preferred over
another when replacing a target sound.

2.7.2.2 Dutch speakers

Besides Koreans, Dutch speakers also tend to cepthe
voiceless interdental with the sibilant fricative/./Even though the

Dutch start learning English as a second languagly & life, they
often produced] instead of the target// (Collins and Mees, 1999, cited
in Heeren 2004). Besides// Dutch speakers may also use the alveolar
stop t/, though it is not so frequent (Gonet & Pietrod0&).

As for the voiced interdental, James (1984, citeBllege, 1995)
reported that Dutch learners replace word-initieldy Dutch 4/, and
word-final B/ with an alveolar fricativez/ (Gonet & Pietron, 2006). In

sum, the most common replacements for the inteatiéncatives by
Dutch speakers ares/z/ for the voiceless and voiced phonemes

respectively.
2.7. 2. 3 French speakers

Weinberger (1996) reports that speakers of Canaéfi@nch
replace the interdental fricative® @/ with the stopst/d/, the voiceless

and voiced phonemes, respectively. Brennen (2002)d different

substitutes for speakers of European French. Aaugrto Brennen,

European French speakers replace the interderndaktifes by other

fricative phonemes. Thus, instead of the tar@ét these speakers
produce §], and instead of®y/, they produceZ].

The cross-sectional study of Gatbonton (1978)henréalization
of L2 English interdental fricatives by L1 Frengteskers suggests that
the markedness constraints regarding the phonelbgitvironment play
a role in the speaker’s pronunciation accuracytb@#on investigated
the production of word-initial@/, with preceding environments being
consonants and vowels. What was observed is libaiatget phoneme
was more accurately produced after a word-final elothan after a
consonant. This is because preceding environmémsed by
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consonant are more marked and thus more difficulbe articulated.
Besides phonological environment, the author regplotthat more formal
styles (such as minimal pair reading) would faaiétmore target-like
realizations of@ d/.

Finally, Flege (1995, p. 269) observes that “sibd’ native
French speakers of English substitwgfpr /6/, whereas ‘unschooled’

native French subjects substitutf.[The researcher argues that perhaps

L2 experience or proficiency may, with time, altédre metric” used to
calculate this cross-linguistic distance.

2.7. 2. 4 Russian speakers

Russian speakers are known to replace the voicelesslental
fricative most commonly by the alveolar stagp (Weinberger, 1996).
Flege (2003, p. 322) cites a study carried out hghiskels (1974), in
which the researcher investigated the perceptiornthef interdental
fricatives by Russian and Japanese listeners. Deereation was that
there was a tendency for Russians to percéivad f] and Japanese

listeners to perceived/ as g]. Considering both phonemes/, &nd &/

are present in both the Russian and the Japanese soventories,
Michaels hypothesized that the different L1s migdtsive different
distinctive features considered as more importamig that might
explain why Russians perceived ‘non-stridency’ asnare relevant
feature of English@ (and thus used [t] as a replacement) while the
Japanese listeners, differently, have the ‘continyafeature as more
important (and thus had][as the replacement fd@/j. Therefore, this
difference of relative importance of features asrdsnguages may
explain the different substitutes for the L2 soubdmg acquired.

2.7. 2. 5 Japanese speakers

As mentioned above, Michaels (1974, cited in Flege03)
observed that Japanese listeners most commonlistas a substitute
for /8/. Also investigating L2 segmental perception, bacher,

Martens, Nelson and Berman (1997) conducted a studgrder to
observe the way native Japanese listeners perceivedEnglish
voiceless fricatives. It was verified that the &iwe most subjects had
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problems in identifying wasB/. Usually, Japanese listeners confused
10/ with [s], which was justified by the phonemes’ “proximitythin the
spatial representation” of the Japanese percepmionthese sounds
(Lambacher et al., 1997, p. 190). For word-inipakition, a tendency
was found for Japanese to percei@eds ], which was explained by
the acoustic similarity between these two phonemésey are among
the lowest intensity phonemes of English. L1 inflce was said to be
(in part) responsible for the confusability betwd@hand &/, because

the Japanese sound inventory has less fricatiaesttie English one.
2.7. 2. 6 Polish speakers

Segal-Seiden (1997) investigated the perceptiah spelling of
the word-initial and word-final variants of the eeless 8/ by 35 adult

Polish-Canadian speakers of English as an L2. dBssthe Polish
speakers, 35 adult native speakers of Englishggaated as a control
group. Since the first group varied a lot in teraisage of arrival in
Canada, length of residence and number of year®rofal English
instruction, the criterion for deciding their levefl English proficiency
was their raw score from the Listening Comprehendi®@EFL' test.
Instruments for gathering data were four types otidifory
Discrimination tests: (a) Real Word Auditory Disomation; (b)
Pseudoword Auditory Discrimination; (c) Pseudow8gklling; and (d)
Pseudoword Spelling Selection. Overall, resulswsithat word-final
10/ tended to be more accurately identified than woitihl /60/.

Besides, 8/ was not only perceived a8 but also asd/, ff/ and /. The

study also shows that “L2 learners are sensitiygetoeptual differences
between word initial (shorter) and word final (l@mgallophone of the
phoneme8/” (p. 48). The study supports the moderate GiitReriod
Hypothesis (CPH), since it confirms that adult E2rhers are still able
to learn the phonology of an L2, even though nachéng native-like

12 TOEFL stands for Test of English as a Foreign Legg.
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competence. The finding oB//being perceived asl/ is not accounted

forby the markedness differential hypothesis. Témearcher believes
that, in order to explain this finding, the entsgllable environment
should be investigated.

In addition, Gonet and Pietron (2006) report fhalish speakers
of English are known to inaccurately produce theritental fricatives
and often replace these phonemes with 11 differesatinds:
[t,d, f, v, s,z ts, dz C, dz, tx] (Gonet, 1982, cited in Gonet &
Pietron, 2006, p. 1). Due to such a great numdesubstitute
candidates, the researchers conducted a studydersiand more about
the choice of replacements and verify whether teas some type of
systematicity of occurrence.

In their study, Gonet and Pietron obseng&@/ in the speech of

14 Polish teenage (17 years of age) students oflidBn@gt an
intermediate level of proficiency. The instruméotdata gathering was
a sentence-reading taskich contained the target phonemes in initial,
medial and final-word positions, considering vowaisl consonants as
previous phonological environments. The reseascfemd that for the
Polish speakers, the voiceless fricative seems tmbst often replaced
by [f], in cases where it occutefore a vowel thank, word-finally

(growth), or in a cluster with a sonorarite@lth). It is replaced byt] in
more difficult clusters, such asad thril. In addition, the voiced
interdental fricative is more often replaced hy lpefore vowels and by
[v] before consonants, being often devoicedBiaahd realized ad] in
word-final position.

2.7. 2. 7 Hungarian speakers

In a study with Hungarian speakers of Englishras2 Nemser
(1971, cited in Leather & James, 1991) observetsjpaakers perceived
and produced the interdental fricatives in différeays. The tendency
was that the English interdentals were perceivedabml fricatives,
produced as stops and imitated as either sibilattgs or fricatives.
With this observation, the researcher argues ag#es existence of
simple L1-L2 transfer and for the possibility of dissociation of
perceptual and productive patterns.
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2.7.2. 8 ltalian speakers

Flege, Munro and MacKay (1996) investigated thetdiisc
affecting the production of word-initial consonanitsL2. The study
investigated the production of the English wordihi consonants
/p t B 8/ by 240 native Italian speakers with different agé arrival in

Canada. Besides the native Italian (NI), a groligdnative English
speakers was used as a control, and 10 native exseak Canadian
English served as listeners to rate the degreereign accent of the
Italians productions. The native Italian subjebtsd immigrated to
Canada between the ages of 3 to 21 years old.inElrements for data
gathering were a language background questionaadtea written word
list. Subjects first heard a target word in theieaphrase (is the next
word) and they were recorded speaking the given wordriother
carrier phraseNow | say). A total of 25 words were recorded by each
participant and 8 of these were analyzpitk, peak, tack, tag, they,
then, thought, thief Because the Italian language does not hHavand

/8/ in its sound inventory, the hypothesis was thesé phonemes
would be produced more accurately thph dnd t/, phonemes which

are also present in the Italian inventory.

Overall, results showed that the age of begintongarn English
affected on consonant production. Considering ititerdentals, NI
speakers who began learning English as childreas(af 3, 5 and 7)
produced @/ and B/ more accurately, similar to the native English
group. After that age, and especially after the @fgl1, accuracy levels
decreased and the tendency was that subjects madbe voiceless
interdental ast/ and the voiced asl/. As for the stops, when compared

to the native English speakers, the NI speakers ldgun learning
English after the age of 15 produced éand t/ with shorter voice onset
time (VOT) values. The authors explain that thesmmportant factor
affecting L2 consonant production was age, follovegdlanguage use
factors and motivation, which might have also ieflaed on
participants’ performance.

2. 7. 2.9 Taiwan Mandarin speakers

Lu (2008) investigated the adaptation of Englistkeridental
fricatives by speakers of Taiwan Mandarin. Ingtigdy, the researcher
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observed another type of production which had rednbpreviously
reported: the substitution of the voicéd by A/. Besides, he argues that

the choice of substitutes used by certain L1 spsaleerelated to a
combination of factors and not solely to the phoaenventories of the
languages in contact, as some researchers beBevwrf, 1998).

The participants in Lu’s (2008) study are fouriveaspeakers of
Taiwan Mandarin, two males and two females, witesaganging from
23 to 26. Data consisted of a list of words toréad in the carrier
sentence Say again’. The target words contained the
voiceless and voiced interdentals in the threetiposi — initial ¢hink,
this), middle @uthor, weathér and final {eeth, breathe There were
three words for each interdental in each word-posi18 target words
total). Each participant read each carrier phrage times, though for
the analysis, only the three middle target wordseweonsidered.
Results of the experiment show that: (a) partidipanmetimes replaced
16/ by N/; (b) the voicelessB/ was more accurately produced théf /

(c) substitutions of @ were more consistent and there was more
variation for B/ substitutions; (d) replacements were more fregjiren

onset position (either word-initial or medial pdamif) than in coda
position (word-final), for both@ and B/. Lu questions the fact that the

appearance of//as a substitute cannot be justified by the presho

used explanation of ‘emergence of the unmarked’intpg out
examples of languages that also do not have teedemntals and replace
6/ either by the unmarked place alveoldrar by the unmarked manner

stop H/. Besides, the author mentions that the highécudlty in

producing the voiced interdental may be due toimgicombined with
place of articulation, given that in Taiwan Mandaconsonants do not
have voicing contrasts. Finally, contrary to petoal accounts, the
participants in the experiment grasped more the dotérdentals than
the onset ones. Lu (2009: 2) explains that “thesterns cannot be
explained simply on the basis of the phoneme irorgntnative
language feature marking, or perceptual similarigtcording to the
author, a combination of factors should be takém @&tcount.
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2.7. 2. 10 Brazilian Portuguese speakers

This section about Brazilian Portuguese speaketades studies
about perception, production, and effects of trajnivhich are based on
various theoretical paradigms, from markednesshtmnetic categories,
to optimality theory. The comparisons observedhim studies include
the voiced versus the voiceless interdentals, th&tipns within the
syllable or the word, levels of task formality,itiag versus instruction,
and perception versus production.

Jorge (2003) investigated the production of thdceless
interdental @/ by three groups of Brazilian EFL students witffedient
levels of L2 experience. Participants were fiftéesrners, divided into
three groups of five with O to 2 years of exper&rne to 4 years, and 4
to 6 years. The voiceless interdental was invatgi) in word-initial
position, word-final position and in a cluster as the wordthree
Overall, results showed that intermediate and ack@rearners had
more accurate productions o8//while the beginners had more

inaccurate productions. Beginners produd¥datcurately only 7% of
the time in word-initial position and 3.3% in finabsition; intermediate
and advanced learners produc@daccurately with a frequency of 70%
for both word-initial and final positions. The eeless interdental was
more frequently replaced byt//in word-initial both in simple and
complex positions, and byf//in word-final position. The researcher

concluded that “it is at an intermediary level [ learning] that the
acquisition of the English interdental fricativesppen™ (p.46)

Cruz (2005), who investigated the adequacy of mahipairs for
the investigation of meaning confusion, found tldofving for the
minimal pair B/-/t/: the only sample in which it occurred was “I had
three dogs and the first”. Although the participproduced the word

13 IMy translation]. From the original: “é no niveltermediario que se
faz a aquisicdo das interdentais do Inglés” (J&ge3, p. 46).
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three [Bri] as tree [tri], none of the British listeners wrote it or

understood it as being the waréde Only 5 samples containing words
which formed minimal pairs were under analysis.e Twords analyzed
were: live (distinguished fromeave, sit (distinguished fronsea) and
three (distinguished frontree). As for the conclusion, Cruz explained
that none of the analyzed words which form minipeits seem to have
caused the predicted misunderstanding. Becausieedinbited sample
under analysis, she states that no generalizasiorbe made in order to
answer that minimal pairs are not suitable to ifate meaning
confusion. The author also advocates for raisiagiers’ awareness for
the linguistic context, since it may reduce cordnsif pairs that tend to
be more easily confused.

Reis (2006) investigated the perception and pribglucof the
interdental fricatives by BP learners of EFL. Qims guiding the
research aimed at observing: (a) the pattern ofacement of the
interdental fricatives; (b) whether English langeiagexperience
influenced perception; (c) whether participantscpeted when the
target phonemes were replaced by the common variéat whether
one phoneme was more difficult than the othergimmns of perception
and production; (e) whether there was a correldbietaveen perception
and production; and finally (f) the effect of théferent test styles on
the production of the interdentals by the subjects.

The participants in Reis’ study belonged to twifedént groups:
one at a pre-intermediate level (12 learners with and a half years of
experience) and one at an advanced level (12 leawith five years of
experience). Learners attended instructional efass English at the
Extracurricular Language Program at UFSC. Therunstnts for
collecting data were three production and threegyion tests, as well
as two questionnaires, used for obtaining partidia personal
information and language experience. Productiststeonsisted of
reading a text, retelling the story of the text am@ding a list of
sentences. The perception tests were a generalrpriation error
perception test, a Categorical Discrimination tastl an Alternative
Forced Choice Identification test (for more infotioa on the tests, see
Reis, 2006, p. 36—44). The target words usedertghts contained the
voiceless and the voiced interdentals in wordahjgiosition.

What Reis observed in terms of production in apprdduction
tests was that (a) most speakers commonly u$ed p substitute foB/

and [d] as a substitute fo®/; (b) the voicedd/ was more difficult to
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produce thanf/; (c) language experience seemed to have affectsd
the production of the voicelesB//and not that ofd/; and (d) more
formal tests yielded fewer production errors thasslformal tests, as
advocated by Beebe (1987) and other researchers.

In the sentence reading test, the intermediatedes produced
word-initial /8/ with 22% accuracy and/ with only 1% accuracy; the

advanced learners producdl with 45% accuracy and/ with only
20% of accuracy. Besides the substitut¢sapd [d] for the voiceless
and voiced interdentals, respectively, which wemmmon to all

learners, other production types were also obser{@gdintermediate
learners also produced][ [t"] [f], [d], [t]] and only rarely §] as

replacements fof/; and (b) the advanced learners repla@aiily by

[t], [f], [t"], [d], and rarely by{]].

Considering perception, Reis found language egpeeé to have
only a slight and statistically non-significantlirdnce on the perception
of the voiceless phoneme. Additionally, the voié@bwas found to be

more difficult to perceive than the voicele§é Findings also point to

the inexistence of a correlation between percepdiot production of
the interdentals. Reis (2006, p. 95) explains fttiat target phonemes
may have been perceived through the L1 sieve” |laimed by Wode
(1995) and Rochet (1995), and thdl/“éeems to have been attracted to

the prototype t/, and B/ to the prototyped/”. In addition, Reis

suggests that problems in the production of therdl@ntals may be
caused by articulatory difficulties since the proin of these ‘new’
sounds may require the formation of new motoricitsaby the BP
speakers.

Also investigating Brazilian learners, Leitdo (ZD0Onvestigated
the acquisition of the interdental fricatives inetHight of the
Connectionist Optimality Theol, One of the aims was to determine

14 Optimality Theory (OT) has been employed by a gngwnumber of
researchers, especially in studies developed isdahth of Brazil. OT is
a linguistic model that understands the languagpubuo derive from
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the substitutes Brazilians use fd¥/ /and B/, as well as to verify

participants’ differences in performance for moreth and free speech,
and to observe the role of the lexicon in the agitjan of the
interdentals. The study hypothesized that (a) Earmould replaced/

and B/ by M/, £, Is/ and t/; (b) spontaneous and monitored speech

would provide different outputs for the L2 learnessd (c) the role of
lexicon is present in the process of the phonenmsjuisition.
Participants were (a) seven undergraduate stuétentsthe 8" semester
of the Letras Course at Universidade Federal déaSdaria (UFSM);
(b) learners from the extracurricular English peograt UFSC, either
from the & or from the 18 semester of English. Regarding hypothesis
(b) above, the researcher used the data collegteRieis (2006). The
data borrowed from Reis (2006) consists of the ingpdf a text, the
oral report of the text read and the reading oéraence list, as already
mentioned in the beginning of this subsection. @hta gathered with
the undergraduate students from Santa Maria censistral narratives
from a silent movie watched by the participants.

The results showed that at an intermediate lelveRa@cquisition
most learners still replac®//with [t] and B/ with [d]. Contrary to
Reis’ (2006) and other researchers’ findings (&.grpne, 1979; Beebe,
1987; Schmidt, 1987; Major, 199dited in Reis, 2006)egarding the
type of test applied, “the freer the productiontlig higher the chances
for the learner to get the pronunciation of theeiidéntal fricatives

the interaction between conflicting constraints.eXplains, through the
hierarchy of restrictions, the grammar of the leash interlanguage
systems. Its focus, thus, is on the output. In Qfie grammar is
represented by the universal restrictions organammbrding to a given
hierarchy” (McCarthy, 2002, cited in Leitdo, 200B, 46) [My
translation]. For the Connectionist OT (Bonilha02}) used by Leitdo
(2007, p. 74), in order to acquire an L2 the leanme=ds “to acquire the
hierarchy of restrictions referent to this L2 adlvas to acquire the L2
restrictions which are not part of the L1 grammdNly translation]
Since this is not within the scope of the pres&ndys more info on OT
can be found in Leitdo (2007) or Bonilha (2004).

38



accurate, choosing the L2 vocabulary which has bpsviously
acquired correctly and which is more familiar tanfiet™ (Leitéo,
2007, p. 89). Leitdo suggests that the featurasititeract in the BP
speakers’ interlanguage, following the faithfull@ssonstraints of the
OT, are lIdent[continuat], Ident[strident], Identfopal] as well as
markedness constraints. Furthermore, the reseanmbiets out the
central role assumed by the lexicon in L2 phonaalgiacquisition.
Therefore, the observation is that learners wha hreot yet attained an
ultimate level of phonological acquisition in th& Imay produce the
interdentals ast] and [], instead of the voiceless and voiced

interdentals, respectively.

Reis and Koerich (2007), after reviewing the pimriation
manual Guia de Pronuncia do Inglés para Brasileir¢gSchumacher,
White & Zanettini, 2002), carried out a study usthg exercises on the
interdentals from the book to investigate the effet instruction.
Results of the experiment demonstrate that, in rgénihe participants
of the experimental group showed some improvemergeirformance
regarding the voiceless interdental fricative. Besj the substitutes
observed for 8/ were more frequently [t] than [f]. For the vaice
interdental, not much improvement was observed thed substitute
employed was [d]. The control group showed no owpment in
performance for neithe®/ nor B/, the accuracy level was 0% from

beginning to end. Reis explains, based on Eli#94) and Yule and
Macdonald (1994), that gains or improvement in guaneince might be

> IMy translation]. Originally: “Quanto mais livréor a producéo,
maior a chance do aprendiz acertar a pronuUncia fdaativas

interdentais, escolhendo o vocabulério da L2 jaustp corretamente
e que Ihe é familiar” (Leitdo, 2007, p. 89).

% |n OT, the faithfulness constraints require sinijgbetween the input
and the output representations, or, as McCarthyRPamtte (1995, p. 3)
put it “constraints of faithfulness demand that theput be as close as
possible to the input, along all the dimensionsrupdniich structures
may vary”.
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actually observed only after some time after theatment, and not
immediately after. Furthermore, more improvemeeenss to be
observed in segments which are less marked, sutheasase of the
voiceless interdental. Based on their experiment @se of the book,
they conclude with an evaluation of the book, gogbut it can be used
as a complementary tool in contextualized pronuinriaclasses in order
to reach intelligibility, which is, as she statése main objective of
pronunciation instruction.

Trevisol (2007) conducted a small scale study mep to
investigate the production of the voiceless intetdefricative by EFL
learners from the south of Brazil. The voicelddswas investigated in

word-initial and word-final positions. The parpeints of the study were
ten EFL intermediate learners from the Extracutac&nglish Program
at UFSC, with about three years of EFL instructidine instrument for
data collection was a sentence reading test. Téteinteluded fifteen
sentences containing the voiceless interdentalordnitial and fifteen
sentences in word-final position, as well as tesirdcter sentences.
Sentences were randomized and participants indilliduead and
recorded them.

Regarding word-initial 8/, the most frequent production type

observed in Trevisol's (2007) was that of [t], wi,33% frequency;
the accurate]] production was observed in 10,66% of the wortiahi

instances, and [f] appeared as a substitute 1,33¥®es. Furthermore,
the target tokerf)/ was omitted in word-initial position with a fregucy

of 0,66%. Considering word-finald/, the accurate productiorB][

occurred in 44% of the instances. The most comraplacement type
was once again [t], which occurred with almost shene frequency as
[0]: 44,66%. Furthermore, there were other replacesne [f] with
7,33%, [s] with 0,66%; omission occurred with agirency of 3,33%.
These results can be understood to suggest, atrdgmsding production
of the voiceless interdental and the participaffitthe given study, that
word-final position might have been easier to tletipipants of the
study, somehow contradicting predictions made aliogr to the
markedness hypothesis (Eckman, 1977) which clainmdsfinal
obstruents to be more difficult to produce than dvitial obstruents.
In addition, the fact that [t] was the most fregilieemployed substitute
for word-initial position corroborates Reis (200@)ich also found the
voiceless stop to be the favored replacement byirtiermediate and
advanced participants.
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Rodrigues (2008) investigated, under the theot®akground of
the OT, the production ofif and &/ in word-initial, medial and final
positions, by advanced BP learners of English & ghuth of Brazil.
Participants were sixteen advanced EFL learnemss(agnging from 15
to 25 years of age) who had been studying English4fyears in a
private language course in Porto Alegre, Rio Grardie Sul.
Instruments of data gathering consisted of a teatling task and a free
conversation task, which were both recorded onovid®verall, results
showed that the voiceles®#/ Was often replaced by][and [f] and the
voiced B/ was replaced by [d] most frequently. The useudistitutes
was much more frequent than accurate productigmecealy for the
voiced interdental phoneme. In the text readingvidigtthe researcher
found more accurate realizations 6f jn word-final position than in

other positions. Thapproximate percentage of accuracy in production
for /8/ was of 2% in word-initial and 26% in word-finabgition; and for

/d6/ 0,6 % in word-initial and 1,8% in word-medial @@ (no
percentage is given for word-final position). Fbe tfree conversation
task, fewer instances of the target words werergbde though overall
/6/ was produced asl] and B/ was usually replaced b¥][or [t]. The

analysis revealed that markedness was the constsdiich had the
highest rank over faithfulness for thg production, while faithfulness

outranked markedness for thg $ubstitution. The researcher explains

that the BP learners tended to replace the intéatierby those
phonemes which were more similar to but less matkad the target
ones.

Reis (2008) investigated perception &fly speakers of English,

German, Canadian and European French, and BP.mbdkecommom
replacements for these L1 groups are considerbd the following: [s]
for German (Hancin-Bhatt, 1994) and for EuropeaanEh speakers
(Brannen, 2002), and [t] for Canadian French (Besmr2002) and for
BP speakers (Reis, 2006; Leitdo, 2007). For thestigation, the
researcher had the stimuli recorded by a femalévenadpeaker of
English. The stimuli contained twelve CV syllablsigh the probable
given consonantsf/ f, t, s/ and vowels /i, a, u/. Three types of

perception test were used in the experiment: (agsaimilation test; (b)
an AB discrimination test; and (c) a transcripti@st, which showed
identification. Results demonstrate that the Ehgéipeakers assimilated
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/0/ as B/, and the other groups of speakers — German, Gan&dench,
European French and BP — assimila®das /f/. This was explained by
to the similarities betweef-f/ in acoustic terms. In addition, Reis also
observed low scores for discrimination of the casir B-f/

discrimination among the four groups, different nirothe high
discrimination scores for théb-t/ and B-s/ contrasts. Finally, the

researcher also found the spellings used for #restription of@/ to be
mainly f, t ands: English speakers transcribe@l kither asth or f,

Brazilians ag, Germans af phands, and French speakersfag ands,
preferably.

Osbourne (2008) investigated the systematic @iffees between
standard English and the interlanguage phonology®fazilian learner
of English. The focus of her study was on the potidn of the
consonantal sounds of English. The participant wamiddle-aged
woman, residing in New York for six years priordata gathering. At
that time, the participant had had around 96 hadirformal English
instruction, but most of her learning was takinggel in a naturalistic
fashion. Data was gathered though the recordingspmintaneous
speech, in which the participant was invited td t@bout a subject of
her preference for twenty minutes. Only the fasten minutes of the
speech were analyzed in the study. In generagréifices from Standard
English pronunciation were observed in the productiof final
obstruents, some consonant clusters in initialfarad positions, as well
as the interdentals, among other aspects investigaRegarding the

English interdental fricatives8/0/, the participant systematically
replaced the voiceless interdentd by [t] and the voicedd by [d],

with 100% frequency. Osbourrip. 129)explains that'BP speakers
may perceive stops and interdentals as similar dguand, therefore,
they employ stops (and not other sounds such astifres, for
example)” as substitutes for the interdentals. tHarmore, she states
thatthe use of stops for the English interdentals, ebemgh it might
cause miscommunication in some instances, mightbeoseen as a
major problem, even though it might cause miscomioation in some
instances, considering the existence of some Hnglislects (AAVE,
for instance) that havd, [d], [f], and [v] as replacements.
Ruhmke-Ramos (2009) investigated the effects aihitng and
instruction on the perception of the interdentaith VB8P learners. The
participants for the study were 53 pre-intermedlateners of English
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who were divided into two treatment groups: thentrg group (TG),
which received perceptual training, that is, implieaching or practice
without explicit instruction; and the instructiomdaperceptual training
group (ITG), which worked on verbal awareness @&f téwrget sounds
followed by practice. The main goals of the reckavere to observe to
what extent each treatment would enhance the leirperception of
the items in word-initial position and which tre&nt would prove to be
more effective in the end. The instruments of Htedy were a
guestionnaire, a categorical discrimination tesrpto treatment, then
the treatment and afterwards a categorical dispgtion post-test.
Results suggest that both treatments might be taffein leading to
some degree of improvement in perception; howevbg only
statistically significant improvement was for th€G on the @]-[s]

contrast. Finally, the researcher claims that ligtruction and training

could be important tools to be used in pronunamtitasses, and that
explicit information on the item observed may prdwebe particularly

effective.

Ruhmke-Ramos and Delatorre (2009) investigatedeffexts of
training on the production of the English interdénfricatives by
Brazilian EFL speakers. The participants weretddalners of English,
at the beginner level (level 2), with around 80tsoaf instruction. They
were enrolled in the Extracurricular English Pragraat the
Universidade Federal de Santa Catarina (UFSC). Tgvoups
participated in the study: one training group (T@ith ten participants;
and a control group (CG) with five participants.eTimstruments for
gathering data were a questionnaire and a senteackng test. The
questionnaire informed about the participants’ peas information as
well as their contact with the English languagegarding hours of
formal instruction, use of English in trips abroadiong other aspects.
The sentence reading test contained 14 sententietheiinterdentals (7
with /6/ and 7 with &/) in word-initial position, as well as 16 distract

sentences. The total of 30 sentences was read watid @ecorded by
each of the participants in the language laboratiryJFSC. The
instrument was applied as a pre-test and als@astaest.

The pre-test was applied one week before thentieratwas given
to the TG. The CG received no treatment, that astype of training.
For the TG, a 45-minute session was given so keaparticipants could
be trained on the perception and production ofdhget phonemes, with
no explicit information on how the sounds were piced. For the
training session, a pronunciation manual was ugednunciation in
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Use (Hancock, 2005). The post-test was applied a wakér the
training session.

In the pre-test, the CG produced more accuratdustmns than
the training group, showing that the two group$eddd from the start:
the CG produced the accura@ yith 31,42% frequency, and®] with

42,85% frequency; while the TG produced the aceUBtwith 12,85%
frequency, andd] with 5,71% frequency. Regarding the post-tdst, t
CG accurately produced] with 37,14% and @] with 14,28%
frequency, and the TG accurately produc8pwith 15,71% and §]

with 11,41% frequency. What can be observed, bypawing the pre-
test with the pos-test numbers is that, even thahghCG had higher
accurate percentages, its production accuracyeipdist-test decreased;
on the other hand, the TG improved its performdrm® the pre to the
post test. These results suggest a possible y@wsitiange for the
training group, even though non-significant in istatal terms, on the
production of the interdentals from the pre-testhe post-test. The
researchers conclude that, in general, the accuraiguction of the
interdentals by Brazilians tends to be quite lowurthermore, they
explain that these results might have been affelsyethe short period
used for the treatment (only 45 minutes); partictpamight still be
absorbing the information received during the frggnpractice and a
longer treatment might render different results.adldition, the type of
treatment employed might have influenced as wethascharacteristics
of the sounds investigated.

Barbosa (2009) conducted a small scale explorastugy to
observe whether four teenage learners from a prigahool in the
northeast of Brazil (Jequié — Bahigjuld improve their production of
the voiceless @/ after a pronunciation training experiment. The 2

elementary and 2 intermediary learners participatedctivities that
involved mostly minimal pair drills, as well astéging, bingo and text
readings containing the interdental fricative. Tiesearchers explain
that overall, at the end of the two months of iran three of the
participants made some improvement in théif production, even

though they still occasionally realized the interidé either asf], [t] or
[s]. The authors believe this type of experiment wakiable to the

learners because it made them aware of novel L&dsoand their own
pronunciation errors; this way, some were able tonitor their
performance and attempt to produ@eadequately afterwards.
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Peleias (2009) investigated the production andgmion of the
voiceless interdental fricative by Brazilian EFlateers. The major aim
of her study was to observe, through an acousticpdionetic analysis,
whether or not there is a relationship betweenyrtdn and perception
of /8/ by the group of Brazilian learners investigatethe participants

were 3 Brazilian EFL learners, all females withsagenging from 20 to
22 years. Regarding age of first contact with timgliEh language, the
first subject, named SNB1, started studying Engéisii1-12 years of
age; SNB2 started at 13-14 years of age, and SNHB®-47 years of
age. In addition to the three Brazilians, onewvweamerican female
also participated as a control for the study, rdicgr the sentences
which were to be used in the investigation, as veall 31 native
American subjects who judged the participants’ granince. The
instruments for gathering data were: (a) a prodactiest with 38
randomized sentences, with the target words cantaifd/, in syllable-
initial and final positions, or other minimal passrving as distracters;
and (b) a perception identification test, in whitle participants were
required to listen to the 38 sentences (recordedhbycontrol) and
identify which sound was being heard.

Results show that, overall, the Brazilian learmmreceived @/ as
[0] with a frequency of 53.3%, an@l//as [t] with a frequency of 40%.
In the production test, results differed amongthiree participants, only
SNB1 approaching the native English speaker in gepfnaccuracy in
production. SNB2 and SNB3 tended to perceive andyze 8/ as [t]
(p.- 106). The researcher then explains that, Hergarticipants in the
given sample, there seems to be a relationshipdegtyerception and
production of @], since they behave in such a way that their pice
and production correspond, either accurately (aB13Mr using a single
substitute (as SNB2 and SNB3). The higher accysateluction by
SNBL1 is attributed to the fact that this participatarted his/her contact
with English before the other learners, which ptpallowed him/her
to create a new L2 category f@&./ As for SNB2 and SNB3, it seems
likely that they assimilated the interdental intgiagle L1-L2 category
based on their L1, Portuguese, not forming a newat2gory for@/ (p.
107). Finally, based on the investigation, Peladsocates for the
existence of a perception-production relationshipgarding the
pronunciation of the voiceless interdental fricatifor she concluded
that what the participants perceived influenceavbat they produced.
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Reis (2010) investigated the perception and prioglucof the
English B/ by speakers of European French (EF) and Brazilian

Portuguese (BP). The participants were 20 nativeofiean French
speakers and 21 Brazilian Portuguese speakers.trurirents for
gathering data were the tests evaluating: (a) mtooly (b) perceptual
assimilation; (c) discrimination; (d) auditory id#ization; and (e)
audiovisual identification. Seventeen native BhtiEnglish speakers
were part of the control group, taking the firstetlh perception tests
mentioned. Data was interpreted based on the pteateAssimilation
Model (PAM, Best, 1995, cited in Reis, 2010, p. Ra6d its expanded
version on second language perceptual learning (RAMBest &
Tyler, 2007).

In the production test, the EF and BP participéatds to read the
carrier phrase “I say ____". The words in the klapace were one of
these: (a) thought, fought, taught, sought; (b),tfin, tin, sin; (c) thigh,
fie, tie, sigh. The stimuli used for the percepti@sts were vowel-
consonant-vowel (VCV) nonwords, in which the coresus were one

of these -8, f, t, s/ - preceded and followed by one of the vowela /i,

u/. In the Perception Assimilation test, each coasb was to be labeled
either ag~, T, or Sand then rated as for goodness-of-fit to the anbade

category. In the Discrimination test participan#sl to indicate the odd
item in a three-item trial, withB/ contrasting with one of the other

consonants. The Identification tests, which hadstimuli presented in
Auditory and Audiovisual modes, had the twelve nordg appearing
once in six trials, and the participants had telgdhem ad-, T, S or
none of the consonants

In general terms, Reis’ (2010) results suggest tliferential
substitution may have an underlying perceptual €awhich was more
evident with the French European speakers. Nolesthe'for both EF
and BP speakers, production d/ /is not clearly related to its
perception” (p. 200), that is, having an accuragecgption does not
necessarily mean having an accurate production,varedversa. The
researcher explains that a higher number of ppaiidts might have
rendered different results, perhaps showing whetherelationship
existed between the two variables, perception aodygtion.

Considering only production, the EF speakers predW/ in an

accurate fashion in 32.48% of the cases, whil&thapeakers produced
108/ accurately in 68.25% of the times (p. 208). Reslso showed that:
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(a) B/ is assimilated as both /f/ and /s/ by the EF bpesa and as /f/, It/
or /s/ by the BP speakers; (b) neither EF nor BRakgrs assimilate®//

as F more than as T or as S, as predicted; (g)&tiern of assimilation
for the B/-/t/ and B/-/s/ contrasts was ‘very good’, while for tH#-/f/

contrast discrimination was ‘good’; (d) both EF aB& groups of
speakers labeledB/ as none of the consonantdifferent from

predictions; and (e) whe®//was replaced, the pattern of assimilation

was [f] and [s] by the EF group, and mainly [t] thee BP group, being
that the latter group also assimilat@tds /f/, t/ and /s/ less frequently.

2.7. 2. 11 Summary of L2 replacements of the Enghisnterdentals

Taking into consideration what has been discuss#ds chapter,
one can understand the process of learning anddmguage as a
demanding and complex one, especially if the leaimas started
venturing into L2 acquisition in adulthood. Indhiase, it is all the
more likely for his/her accent to sound a littléfetient from that of a
native-speaker, at times hindering the overall lligtbility in
communication.

The studies reviewed here have improved our cangmson of
how speakers of different L1s perceive and prodinee sounds of
English as an L2 and the possible reasons for iffieutties faced
throughout the process. There has been a groimbegest in the
investigation of the way EFL learners produce adéniify the
interdental fricatives. From models of speech @glion, to markedness
constraints and OT analysis, among others, thealitee has enriched
the understanding of the interdentals and the é&ariehavior during
the acquisition process of these phonemes.

Finally, the recent proliferation of studies ofetlinterdentals
demonstrates the increased importance given te fhlesnemes, mainly
because of the greater difficulty of mastering ¢hesunds and their
importance for avoiding social stigma, despite thack of
communicative importance.
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CHAPTER 3
METHOD
3.1 Introduction

This chapter describes the experiment conductatidnpresent
study in order to investigate the production of ithierdental fricatives
in two different word positions, word-initial andowd-final position. In
order to better organize the content here preseriterl chapter is
divided into five sections: section 1 presents Research Questions
(RQs) and Hypotheses (Hs) that guided the studstiose 2 reveals
information about the participants; section 3 idtrces the instruments
used for data gathering; section 4 explains thequores for data
collection; and finally, section 5 shows the praged for the analysis
of the present data.

3.2 Research Questions and Hypotheses

In order to investigate the production of the idéntal fricatives
in both word-initial and final positions, the folling Research
Questions (RQs) and Hypotheses (Hs) were propased 0 guide the
study:

RQ1. What is the pattern of production 6f ih word initial and final
positions?
H1. The participants will produce the non-natigplacementt] for /6/

more frequently than the other substitutes in winitial position (Reis,
2006).
H2. The participants will also produce the nonveateplacementt]

for /8/ more frequently than the other substitutes indafaral position.

H1 is based on Reis (2006), who investigated tioglyction of
the interdental fricatives by Brazilian EFL learmemd found thatt]
was the most common sound learners used as a tstébdbr the
voiceless fricative in word initial position. Faword-final position, the
prediction is the same as for word-initial, sinbis fposition is expected
to cause more errors in production due to its muaieked status.
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RQ2. What is the pattern of production/éf in word initial and final
positions?

H3. The participants will produce the non-natieplacementd] for
16/ more frequently than the other substitutes indaiaitial position

(Reis, 2006).
H4. The participants will produce the non-natieplacementd] for

16/ more frequently than the other substitutes indaforal position.

RQ3. Does word-position affect accuracy in thedpation of 8/ and
18/1?
H5. The participants will produce the accurdefpr /6/ in word-initial

position more frequently than in word-final positio
H6. The participants will produce the accurdigfpr /6/ in word-initial

position more frequently than in word-final positio

For H5 and H6, some assumptions are made: fiistconsidered
not only for these hypotheses but also in the wimlestigation, that
the interdental fricatives are marked phonemebkenatorld’s languages,
and that “marked elements are distinguished bytgrezomplexity”
(Battistella, 1990, p. 49). In addition, we arensidering Eckman’s
(1977) Markedness Differential Hypothesis (MDH)ke valid, that is,
the interdentals, which are understood as beinggedasegments, are to
be less readily acquired and in this case prodbgettie participants in
the study. Finally, specifically related to H5 a8, it is assumed that
segments in word-final position are more marked terefore more
complex to produce in this position if compared werd-initial
segments. Thus, the expectation is that the jaatits in the present
study will produce more accurately and thereforgerfoequently the
voiceless and the voiced interdentals in wordahgiosition.

3.3 Participants

For the present study, eleven Brazilian EFL learr@ecepted to
participate in the experiment, eight women andehmen, aged from 20
to 37 (mean age of 24). Besides the BP participamie native speaker
of British English was also invited to be a contfot the study. The
native speaker is a 47 year-old male who was bowh r@sides in
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England, and who speaks no other language besidgsisiE All
participants self reported normal hearing and spegatapacities.

The paragraphs that follow inform about the eleparticipants’
personal information and language contact, basati@ncompletion of
the research questionnaire after the productidrhtegsbeen applied (see
Appendix C for questionnaire table of results). rtiegants here are
represented by P1, P2 and so on.

Eight of the subjects are undergraduate languagieists from
the Letras English Course at Universidade Fedexdbahta Catarina -
UFSC and the three other subjects are former Entgschers who had
worked in language schools in the south of Brattilese participants
were chosen because they were considered to lmeddvanced level of
English, either due to the fact that they were yhglthe language to be
English teachers, or given that some had also exped the teaching
of the language. The expectation was that this grofl participants
could produce the target sounds with a greaterl lefieaccuracy’.
Therefore, all of the participants were considetedbe advanced
English users, with an L2 experience of about 9s/éminimum of 4
and maximum of 20 years).

Regarding place of residence, the eight undergtadearners of
English were currently residing in Florianopoligin®a Catarina, and the
three former English teachers reside in ToledoaarAt the time of
data gathering, the undergraduate learners wemdlehin the seventh
semester of the Letras English Course. The L&ragish Course takes
eight semesters to be completed, that is, a tbfaluo years to receive a
diploma for teaching English. The Course encongsmsdssciplines that
go from linguistics to English literature. Amongetdisciplines, there
are specific ones which develop the comprehensiod written
production of the English language, as well asdtra production and

YIn the present study, a sound is considered aecusdten it is
produced in a native-like fashion. Thus, in terofsaccuracy, the
interdental @/ would be realized as a voiced (inter)dental fri@aand

the B/as a voiceless interdental fricative.
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pronunciation, from beginner to advanced levels.osMsubjects are
taught in English. In the eighth semester, learmemplete 144 class
hours of teaching training/practice in English @gsb supervisionado).
The three former EFL teachers completed their Ssyed English
studies at a franchise language school in theirgdtown and, after that,
taught English for at least 3 years either privatet in language
schools. They have degrees in areas other than Letras: chemi
engineering, biomedicine and business administratio

Age of first contact with the English language iedr

considerably among the participants, from earlydtiiod (around 7
years of age) to late puberty (after 15 years @f).adviost participants
reported having continued the study of Englishrattat first contact,
without interruption, from three to fourteen year$ime for studying
English at home was about two hours a week forntlagority of the
learners. The two participants who reported mown tten hours of
English home study explained that, as teachers mjlih, they
considered ‘time of study’ the hours spent to prepaasses, correct
activities, and speak to their students in theifpréanguage. Finally,
considering language experience and use apart fioomal classroom
study, participants reported frequently being innteot with the
language, in situations which involved class prafian, academic
readings or pastime activities, such as moviegrmet and music, this
latter being reported to be present for at least loour in participants’
daily routine.
Spending time abroad in an English-speaking coumay an experience
reported by five of the participants, who have sthgtbroad from four to
twelve months, either in Canada or in the Unitedtest of America
(USA). None of them had been in an English-speakimgntry in the
twelve months prior to the data gathering. Purpdse traveling were
mainly study, work and/or tourism. The majority pérticipants
claimed to have spent more time in contact withveaspeakers of
English when traveling. Only one participant repdrtbeing more in
contact with Brazilian speakers, thus using moretugoese than
English, when abroad.

Pronunciation was considered an important aspe€t
communication by all the advanced learners except who rated this
language feature as being indifferent.

The final part of the questionnaire was desigrednvestigate
whether participants might feel any difficulty wheroducing the
interdentals, which word-position might be easimr them to produce
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and whether they had formally learned about thesmds and could
verbalize something about them. All participangparted having
received formal instruction on the target phonemes.

Regarding word position for théh-words, participants were
asked about whether they intuitively found it eaiepronounce théh
at the beginning or at the end of the word. Thigsgion aimed at
discovering whether learners could consciously gigecany difficulty
in terms of articulation when producing these pme® in each word-
position. Four participants responded that theycedtno difference in
production difficulty between the wordeanksand bath that is, they
believe they produced them with the same degrediffidulty/facility.
Five participants reported finding the productiohword-initial ‘th’
easier, and two participants found it easier talpeebath, with a word-
final interdental fricative. Difficult articulatio was the main reason for
the difficulty for producing theth-words. Besides that, a single
participant mentioned that this difficulty was aletated to the fact that
these phonemes don’t exist in Portuguese.

Since all learners had received some type of fbimsé&uction on
the interdentals, the final question motivated théon explain or
comment on some characteristics of these soundsg ueir own
words. In general, responses were similar, mosfigrring to the place
of articulation of the target sounds. For illustra, P1 explained that
these soundscan be voiced or not. There is more than one way o
articulating, being one with the tongue between teth; and some
people articulate it with the tongue at the alveolea’. Some
teachers-to-be even reported how they would go tabeplaining the
production of these sounds to their own learnersh s P2:[“tell my
students the phonetic symbol is like a tongue latvilee teeth, so we
should pronounce it like that; or we can imitatg@rson with a lisp —
that's the same souhtl This may illustrate how some of these
participants, future teachers of English, view thmeportance of
pronunciation and pronunciation instruction, aglevant aspect of the
language that might be given some attention ins¢laspecially if the
sounds under discussion might cause learnersuiffilm production.

3.4 Instruments

In order to observe the production of the intetdefricatives in
both word-initial and word-final position, two imgiments were used:
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the production test, applied first, and the quesizre. The following
subsections present more information on each imstnd.

3.4.1 Production Test: sentence reading

The sentence reading test encompassed a tot&lOo$entences
that each participant was aski&dread in order to be audio and video
recorded. The following paragraphs will betterlakpthe design of the
sentences as well as the reasons for the choitteedfirget words used
in the experiment.

A total of 60 sentences were constructed for ttoglyction test
and every participant read each sentence twicdh€de 60 sentences,
20 were distracters and 40 contained the targatgrhes: 10 had/ in

word-initial position and 10 hai/ in word-final position, and the same
was done ford/, which appeared 10 times word-initially and 10rgvo

finally. Sentences were randomized so that anyroeffect could be
avoided. Table 4 below displays the target woskun the production
test. See Appendix F for the test sentences.

Table 4. Target words for the Production Te®tahd &/ in word-initial
and final positions

Initial / 0/ thanks, thanksgiving, things, think, thunde
theater, theme, therapy, thick, thin.
Final /0/ path, south, death, tablecloth, breath,
inal /8 math, bath, both, truth, faith.,
Initial / &/ that, they, this, those, there,
these, the, then, they, than.
Final /8/ bathe, smooth, breathe, loathe, teethe,

breathe, with, soothe, with, smooth

Although with was included with the words with a voiced final
interdental, the voiced and voiceless interdergatsur in both free and
contextual variation among native speakers; thyspduction with the
voiceless interdental cannot be considered inateura

Regarding the construction of the sentences ferptoduction
test, the environments were carefully controlledthwwo types of
environment for each position within the word. Reord-initial
position, the interdentals were either: (a) sentence-Iniiach as in the
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sentence3hank you for the helpndThis is my husbandvhere 8/ and
8/ are preceded by silence; or (b) preceded by a&bsaund, such as in
It's a movietheaterandCan you playthese instruments?n which B/
and B/ are preceded by the vowelsand £1/, respectively. Foword-

final position, the target phonemes were: (a) sentence-finah asdn
Keep to the pid or in On hot days we often go to the river tahm
where B/ and B/ are followed by silence; qib) in the middle of the

sentence followed by a vowel sound, such ablentakes a cold lih
every morningand inlt's good to brethe in fresh air in which B/ and

18/, respectively, are followed by the vowed$ and 1/. Sentences were

not numbered in order to avoid the pronunciatioarmf other phoneme
prior to theth-words in sentence-initial position. Besides, theice of
not having previous and following consonantal emwmnents was
because these, either voiceless or voiced, wowe lafluenced the
production of the interdentals, probably makingntheore difficult to
be realized. For that reason, consonantal envirotsnweere avoided.

It is necessary to mention a flaw during data gtly, which
was perceived only during data analysis: one ofténget sentences,
precisely the on€ome wih us was not present in the production test of
six of the participants, thus conferring 12 tokbkyss of &/ in word-final

position. Thus, while the other target words wite word-final voiced
interdental had 22 tokens to be analyzed, the wwotll was left with
only 10 tokens for the analysis.

3.4.2 Questionnaire

A questionnaire was used to gather participantstsgnal
information and to learn about their experiencehwihe English
language (Appendix A for Portuguese and AppendiXoB English
version). In addition to more general personabrimfation, it provided
information about language experience: their ficsntact with the
language, the amount of time spent in uninterruptaddy of the
language, the amount of time spent in daily contaith English
(through music or other sources of contact), wirath@ot they had had
the experience of living abroad and having contattt native English
speakers, and whether they had a foreign langutige than English
that was commonly used for communication at honme. addition,
participants had the opportunity to comment on ithportance they
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gave to the linguistic aspect of pronunciation &mdiactors they might
have noticed as affecting their performance (suchriculation, among
others) regarding the production of the Engliskenaéntal fricatives
(Appendix C for table of results).

3.5 Procedures

Data were collected in June and July 2009 thrahgtuse of the
two instruments described above: the productiont tesd the
questionnaire. Most of the data were gathered quiat room at the
Centro de Comunicacao e Expressao at UFSC, butatiaeof the three
participants from Parand were collected in a qu@mm in the
researcher’s home.

All of the participants formally agreed to be paftthe research
(Appendix D, E). However, the research objectivese not revealed to
them, since that might have interfered in theirfgrenance. Subjects
were also told their names would not be revealed.

The recordings were made in audio and video, usirigptop
ltautec Infoway Note W7635 with a webcam (Philipsodal
SPC620NC) and a microphone (Satellite model AE668Bjhe video
recording program used was Capture Flux 5.2, dedighy Paul
Glagld®. The reason for the use of video was to help #ters better
identify the target sounds, since they had the eragan extra clue to
visualize the sound articulation in addition to fireg the sound being
produced.

Each subject took the test individually. First/dhe was asked to
sign the consent form, then he/she received insing for reading and
recording the production test sentences, and akeording the
sentences, he/she completed the questionnaireiose®13.2). The
consent form and questionnaire were in the subjeeciive language,
Portuguese. The production test contained instmetand sentences in
English, the language in which the subjects wenegbassessed.

18 Capture flux 5.2 is available at

http://paul.glagla.free.fr/captureflux_en.htm.
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For the production test participants were askecetal a set of
120 sentences in English (section 3.3.1), out ofchwt80 sentences
contained the interdental fricatives in word-iditiand word-final
positions. While reading the sentences, parti¢gphad their voice and
image recorded. Participants were also instrutitied they would be
receiving feedback on the results of the study.e phrticipants were
again contacted for feedback on the data providégbruary, 2010.

3.6 Data analysis

The data of the present study were analyzed thrtheystatistical
analysis of 866 tokens of the interdental fricativi@) 220 tokens 0B/

in word-initial position and 220 tokens @ fin word-final position; (b)
220 tokens ofd/ in word-initial position and 208 tokens @&/ /in word-
final position. Only the production of the targ#tonemes,&f and B/

was considered, no attention being given to whethbe
following/previous part of the word was accuratetgduced or not.

The participants’ audio and video recordings wesascribed by
the researcher and another experienced rater. mtehs had perfect
auditory and visual abilities. Regarding data draiption, raters
individually heard (and visualized) all tokens aagt twice and then
transcribed what was perceived onto a rating triptgmn sheet
(Appendix G). Afterwards, when all participantsbgductions had been
transcribed, raters compared the ratings for ealcbnt Of the total of
866 tokens analyzed, the percentage of agreemetraftscriptions was
85% (735 tokens). For the other 131 tokens, rdigened again, this
time together, a couple of times until reachingagreement. Only one
sentences had to be excluded from the analysisodmésreading: in the
sentenceThis will help to soothe our sunburn,P11 produced a
completely different word for the target word inldho

It is interesting to note that the raters found thdeo element
together with the audio recording to be very hdlpéu the analysis,
because through the video, the articulation oftéinget phonemes could
be observed. Acoustic analysis was not includedragstrument for
data analysis due to the fact that the researahamdf spectrogram
analysis not to be helpful for the accurate idadtfon of the
phonemes, especially the distinction between therdentals and the
labiodentals. This is supported by Ladefoged (20@ho explains that
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the pairs/-/8/ and ¥/-/8/ are very similar in acoustic terms, being thus
very difficult to differentiate in a spectrogramadysis.

3.6.1 Statistical Analysis

The statistical analysis of the production of tl#glish
interdental fricatives in word-initial and final giions covered the 866
tokens produced by the participants. The softwased for the
statistical analysis was SPSS for Windows — vergig®, and the level
for statistical significance (alpha level) was @et05.

When testing the normality of the data set, thiouihe
observation of skewness and kurtosis, descriptatsscs revealed the
sample not to be normally distributed. For thigs@n the tests used in
the statistical analysis of the present study wlee non-parametric
tests: (a) the k-related Friedman test, for withioup comparison of
means, and (b) the two-related Wilcoxon test, pest hodest to verify
the relation between the paired variables that heghc statistical
significance in the Friedman test, and (c) the M@firitney test.
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CHAPTER 4
RESULTS AND DISCUSSION

This chapter reports and discusses the resulteeoproduction
test of the English voiced and voiceless interdenta word-initial and
word-final position, performed by the eleven paptinits of the study.
The results discussed here consist of the partitsharoduction of the
interdentals in a sentence-reading test which wadioaand video
recorded. For the analysis, participants’ produnticof the target
phonemes were considered accurate when @hevas realized as a
voiceless interdental fricative, and th& Avas realized as a voiced
interdental fricative.

The results and discussion are organized followtirey research
guestions and hypotheses, first discussing theelesis interdental
fricative and its production in the two word-posits (4.1), then its

voiced counterpart in the same two positions (4a&2)d finally the
comparison of the twphonemes.

4.1 The voiceless interdental fricative

As presented in Chapter 3, the first research toquegRQ1)
designed for the study aims at identifying the grattof production for
the voiceless interdental fricative in word-initiahd final positions.
The hypotheses are that the participants of thidyswill produce @/
more frequently ast] than as the other replacements in word-initial

(H1) and also in word-final position (H2).
4.1.1 The voiceless interdental fricative: word-irtial position

Bearing in mind that each participant produceda®@ns of @/ in

word-initial position, Table 5 shows the individuaw scores for the
sounds produced fo/ and the corresponding percentages for each

production type. In addition, it displays the dgstive statistics of the
production of the voiceless interdental fricativedahe replacements,
displayingthe mean (M) percentage of the types of productios the

standard deviation (SD), considering the total20 fokens produced by
the eleven participants (N = 11).
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Table 5. Individual production of word-initid/

Production of@/ as

(N =20) [6] [t] [f]
Participant Raw % Raw % Raw %
P1 18 90 0 0 2 10
P2 20 100 0 0 0 0
P3 18 90 2 10 0 0
P4 19 95 1 5 0 0
P5 20 100 0 0 0 0
P6 15 75 4 20 1 5
P7 16 80 4 20 0 0
P8 20 100 0 0 0 0
P9 17 85 2 10 1 5
P10 17 85 3 15 0 0
P11 17 85 3 15 0 0
Total/Mean% 197 89.55 19 8.64 4 1.82
SD 8.50 8.09 3.37

As the table shows, for the productions of the daartial
interdental, all learners realized the voicelesridental mostly as

[0], that is, in an accurate fashion. Three of thenlear (P2, P5 and P8)
produced @] with 100% accuracy and the minimum percentage for
accurate production 08/ was 75%. Besides the accurate realization of
the voiceless interdental fricative, two other protibn types were
observed: ] and [f] in word-initial position. Seven learners (P3,, P4
P6, P7, P9, P10, P11) occasionally repla&dnith [t] (in a total of

8.6% of the tokens) and only three subjects (P1PRBpoccasionally (in
a total of 1.8% of the tokens) usdfids a replacement fdd//

A Friedman test was run revealing the differenicefrequency
among the three realizations of word-initil/ /to be statistically
significant (X2, (2, N=11) = 19.463, p = .000). t&fwards, a Wilcoxon
Signed Ranks test was used gmat hoctest for within-group analysis.
The Wilcoxon test with Bonferroni correction (alf@5/03 = .017) was
run for all three pairs in word-initial positior8]F[t], [8]-[f], and []-[f].
Results for thepost hocreveal the differences to be statistically
significant for all three pairs of realizationsr {8]-[t] (Z = -2.943, p. =

59



.003), for P]-[f] (Z = -2.947, p. = .003), and for the last pdJr[f] (Z =

-2.046, p. = .041). In other words, although taetipipants had a high
accuracy rate for word-initial®/, when they did not produced][

accurately, there was a definite pattern to thestsulions: the most
frequent replacement wad,[with [f] appearing in only a few instances.

Bearing in mind the first part of RQ1, asking abtihe pattern of
production for @/ in word-initial position, it was observed herathhe
accurate realization of word-initigd//as a voiceless interdental fricative
was reasonably consistent and thus can be saigl tteebgeneral pattern.
In addition, H1 has been confirmed, sintgwas the most frequently
used replacement fdd//in word-initial position.

Thus, the findings corroborate previous reseaiRéig, 2006),
even though the participants the present study may apparently be
more advanced -around 9 years of length of lear(li@).) - than the
advanced group in Reis (LOL of 5 years), at leastterms of
pronunciation. In Reis’ study the advanced grougpced {] with 40%

frequency in the sentence reading test as well itks about the same
frequency in the story telling and retelling test®verall, f] was the

most frequent replacement with a frequency of 40%lli the advanced
learners’ productions.

4.1.2 The voiceless interdental fricative: word-fial position

Table 6 below shows the individual raw scores aardgntage for
the production of word-final®/ by the participants. Each participant

produced 20 tokens ob// (N = 20), and production types wei,[[t],
[tf], [f] and [d] for this word-position.

Table 6. Individual production of word-find//
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Production of@/ as

N =20 (6] [t replecljc‘:[gr?qrents
Participant Raw % Raw % Raw %
p1 19 95 0 0 1 5
p2 20 100 0 0 0
p3 19 95 1 5 0 0
pga 17 85 2 10 1 5
ps 20 100 0 0 0 0
pe 19 95 0 0 1 5
p7 18 90 0 0 2 10
pg 20 100 0 0 0 0
pg 20 100 0 0 0 0
p10 18 90 2 10 0 0
p11 20 100 0 0 0 0
Total/Mean% 210 95.45 5 2.27 5 2.27
SD 5.222 4.101 3.371

As displayed in the table, the most frequent petida type
observed was the accurate realization &f fpr word-final B/, with
95.45% of frequency. Five participants (P2, P5, P8, P11) produced
[0] accurately in all twenty instances. In additid was also replaced
variously with: (a) f] five times total by three participants (P3, P4,
P10); (b) {f] two times by one participant (P7); (d] fwo times total
by two participants (P1, P6); and][one time by one participant (P4).
Because the production of the substitute, [[f] and [d] overall
rendered small percentages, these three replacaypest are grouped
as ‘Other replacements’ in Table 6.

A Friedman test revealed the differences to be sttalily
significant (X2 (2, N = 11) = 18.615, p = .000). past hocWilcoxon
with Bonferroni correction (alfa: .05/03 = .017) nfiomed the
differences to be statistically significant betwesturate production
and the replacement][(Z = -2.966, p = .003); and between accurate
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production and other replacements (Z = -2.971, PG3), but not
between the replacement] [and other replacements (Z = .000, p =
1.000).

Thus, the advanced learners in this study did eate much
difficulty producing the final@/ since the accurate realization 6f jvas

the predominant pattern of production for this posi However, when
participants did not produce the accurdi§ fhey did not follow a

consistent pattern of replacement for word-firtl Thus, H2, which
predicted f] to be the most frequent replacement, was noticoad in

the statistical test. Nonetheless, the notablyh higte of accurate
realizations observed must be taken into consideraiere. Whereag][

did yield the greatest number of realizations, taey small number of
inaccurate realizations made it very difficult tbe difference to reach
significance. A less proficient group of learnergim have produced
different results.

4.1.3 The voiceless interdental fricative: word-irtial versus word-
final positions

In order to anticipate the discussion of the eftéavord-position
on the production of the interdentals, this sectiolh tap the issue of
accuracy regarding word-position. Keeping in mihe claim made by
Eckman (1977) that marked phonemes would be pradwith greater
difficulty when in word-final position than word{trally, what was
expected in the present research (H5 and H6) wadsitik interdentals
would follow the same behavior. Thus, since iis $@ction we are only
dealing with the voiceless interdental, H5 predidieat the participants
would produce the accurat8][for /08/ in word-initial position more

frequently than in word-final position.

Table 7 illustrates the differences in performarfoe the
production of @/ in the two word-positions. Participants’ raw meofor
initial and final B/ productions are displayed, as well as percentafjes
individual phoneme accuracy for the 220 tokens resting each word-
position. Since only accuracy is being evaluateckhonly the values
for accuratef]] production appear in the table.
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Table 7. Comparison of the accurate productiomitid and final 8/

Word-initial word-final
Production 10/ as B] 16/ as P]
Raw score 197 210
M% 89.55 95.45
SD 8.501 5.222

Considering accuracy in all realizations of &l fokens (see

Tables 5 and 6), in word-initial position threetloé participants (P2, P5,
P8) managed to produce the voiceless interdental 100% accuracy.
In word-final position, five of the participants ZPP5, P8, P9, P11)
accurately produced/ in all twenty tokens. The overall percentage of
accuracy for the realizations oB][was 95.45% in word-final and
89.55% in word-initial position.

Thus, contrary to expectations, not only did mpegticipants
obtain 100% accuracy in word-final position, bus thverall percentage
of accuracy was greater in word-final position. Wihe exception of
those who obtained 100% accuracy in both, all gaehts but one
obtained accuracy rates fdd][in final position at least 5 percentage

points higher than in initial position. For fouarticipants (P6, P7, P9,
P11) this difference was 10 percentage points oremdhree
participants (P2, P5, P8) obtained 100% accuracloith initial and
final position. Only one participant (P4) producedre accurate tokens
of /8/ in word-initial (95%) than in word-final positiof85%).

These differences appear to give an advantageata-final
position. However, a Mann-Whitney test revealesséhdifferences to
be non-significant (Z = -1,697, p. = .90). Therefat cannot be stated
that there was a difference in the accurate raaizsof B/ between the

two word positions, confirming neither that wordtiad position would
be easier - nor its opposite, that word-final positwas easier. Thus,
H5 is not confirmed since it cannot be stated w&id position affected
the production of the voiceless interdental at a&fi.fact, the tendency
went in the other direction, that is, for betteoguction in word-final
position.
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4.2. The voiced interdental fricative

The second research question for the study (R@2ktigates the
pattern of production for the voiced interdentatdtive in word-initial
and final positions. The hypotheses are that tadigipants will
produce the non-native replacemedit for /6/ more frequently than the
other replacement types in word-initial (H3) as Iwad in word-final
position (H4).

Under analysis were twenty sentences with wortikinid/ and
twenty sentences with word-finad/[ Following the organization from
section 4.1, the first part of the discussion iis #ection will consider
the voiced interdental in word-initial (4.2.1), thia word-final position
(4.2.2), and finally a comparison of the realizasi@f &/ in each word-

position is made (4.2.3).
4.2.1 The voiced interdental fricative: word-initid position

The production of the twenty word-initiab// tokens by the

eleven participants is displayed by Table 8 bel®articipants’ raw
scores, individual percentages of production asl wesl the mean
percentages and standard deviations are shown.
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Table 8. Individual production of word-initigh/

Production of @/ as

(N = 20) [3] [d]
Participant Raw % Raw %
P1 11 55 9 45
P2 19 95 1 5
P3 17 85 3 15
P4 12 60 8 40
P5 19 95 1 5
P6 4 20 16 80
P7 5 25 15 75
P8 19 95 1 5
P9 4 20 16 80
P10 0 0 20 100
P11 3 15 17 85
Total/Mean% 113 51.36 107 48.64
SD 36.81 36.81

As the table illustrates, participants producedrdainitial /6/
either as @] or as H]. No other replacement for the voiced interdental
was observed in word-initial position. Individuplercentages for
accurate §] production varied from 0 to 95%. Three particima(P2,
P5, P8) produced®] with 95% accuracy and only a single participant
(P10) produced the interdental as the non-natiypgacement in all
instances.The realization asd] was almost as frequent &§].[ Every
participant employed the replacement at least oriem. B/ realized as
[8], the mean percentage was 51.36% and dbrdalized asd], the

mean was 48.64%.
The Wilcoxon test showed the differences betwédwn dorrect
production of the voiced interdental and its restlon as {l] to be

statistically non-significant (Z = -.312, p = .755Therefore, it cannot
be stated that participants followed a defined goattfor their
productions. Rather, the two realizations wereattgurequent.Once
again, it can be noticed that the accurate productif the voiced
interdental was more frequent in this study thaRéis (2006), probably
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because of the present participants’ higher levdlZzoexperience and
proficiency.

The voicedh-words in word-initial position are known to be yer
frequent in spoken and written English (Leech, Ray& Wilson, 2001)
and, due to that, it is common to have them inyeathges of EFL
acquisition. It was observed in the participamiductions that both
realizations of §] or [d] were used with almost the same frequency,

without a specific pattern of production to be doled. For instance,
the wordsthat, they, these, those, thaandtherewere realized ad] in

11 instances and ad][in 11 instances as well. A little higher were the

accurate productions observed in the target witrefgandthenwith 15
and 13 instances 0], respectively, and the lowest accurate production

was observed for the definite arti¢kee (7 realizations ofd] and 15 of

[d]).

The difficulty in mastering the voiced interdenitalthe wordthe
may be due to the fact that this is one of the niesfuent words in
English (Leech, Rayson & Wilson, 2001) and it appeht when EFL
learning commences, probably when learners argeaiqthonologically
aware of its correct articulation and how it diffefrom his/her L1
sounds. A possible explanation for this difficuly that those words
learned at the beginning phases of EFL acquisitiight become
automatized with the inaccurate realization (Flegal., 1996). Later,
the accurate realization of the words is then ke@uthrough instruction,
perhaps) which makes the learner able to prodws® tight whenever
he/she is focusing on pronunciation. However, whegishe is
concentrated on the content of the words, the aatiead (inaccurate)
realization arises. It seems to be common pradtcattend to the
importance of pronunciation in the classroom orfgrathe learners
have already acquired some fluency in the L2. /AptBta (1995)
advocates, possible reasons for this are the beliedt focusing on
pronunciation at an early stage might interferdlilency acquisition,
and that the objective of pronunciation instructié; to correct
previously acquired mispronunciation ‘habits’. Asconsequence of
this misleading practice, not only teachers bub &srners feel success
to be quite unattainable and pronunciation to bieegmpossible to be
taught.

According to Flege (1987), due to a mechanism wclame
‘equivalence classification’, L2 sounds which midig similar to L1
sounds are usually identified with the L1 soundSonsequently, as
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Flege (1987) explains, sounds of the L1 seem toente the sounds
produced in the L2. That might be the case for tbplacements
observed in the study, especially because the phesieunder
investigation are more marked in the world’s largpsa Thus, learners
might have formed two categories for tl&é phoneme: a new sound
category, ], and a category which is influenced by BP, hisitik [d].
At least some of the participants of this studyeggpd to use the two
categories interchangeably and at random.

Therefore, bearing in mind the first part of RQ®&hich
investigated the pattern of production f8f in word-initial position, it

can be said that for the participants in this sjuityere was not a
consistent pattern of production for word-initiéf./ Both the accurate

production and the realization ad][were observed with approximately

equal frequency. However, the hypothesis (H3) paaticipants would
produce @] as the most frequent replacement for word-init&#l is

confirmed, because this was the only replacemesgrobd. Hence, the
findings corroborate the findings of Reis (2006hieh found f] to be

the most frequent replacement for initiél./ Besides, in Reis’s study,
[d] was also the most frequent production type olekrin all

production tests, for the intermediate and forabeanced groups. For
the advanced groupd] was produced with a frequency of 80% in the

sentence reading test, 95% in the story telling tesl 98% in the report
of the story.

Reis explains that, for the participants in hardgt language
experience did not seem to significantly influetice production of the
interdental fricatives and that perhaps “more lagguexperience would
be necessary than that of the advanced group ©thdy to show any
positive effect” (Reis, 2006, p. 58). As previouslgcussed, the more
frequent productions ofd] here might have been due to the general

greater L2 experience and proficiency of the subjexspecially because
the participants in the present study were eithempdeting their

undergraduate program in the Letras English Couorseere already
involved in teaching the language and using it ydailith greater

frequency.
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4.2.2 The voiced interdental fricative: word-finalposition

For word-final B/, each participant produced 20 tokensdaf(N
= 20), and production types varied from the aceur@f to seven

different non-native replacement types. Since stanget words were
skipped by the some of the participants during tést, a couple of
tokens were excluded from the analysis. Thus Wwerare considering a
total of 208 tokens analyzed, as already mentigmeeéction 3.5. Table
9 shows the individual raw scores and percentagéh&production of
word-final B/. It also illustrates the mean percentage of petdns

and the standard deviations.

Table 9. Individual production for word-finad/

Production ofd/ as

Other

N =20 (o] (0] [d] replacements
Participant Raw % Raw % Raw % Raw %
P1 5 28 11 61 1 6 6

P2 11 61 7 39 0 0 0 0

P3 6 33 12 67 0 0 0 0

P4 11 61 2 11 4 22 1 6

P5 4 20 16 80 0 0 0 0

P6 4 22 8 44 6 28 1 6

P7 0 0 19 95 0 0 1 5

P8 8 40 12 60 0 0 0 0

P9 2 10 16 80 2 10 0 0

P10 0 0 19 95 0 0 1 5

P11 2 11 16 89 0 0 0 0
Total/Mean% 53 26.0 138 65.5 13 5.96 5 255
SD 21.4 26.2 10.0 2.94

Note P = participant; R = raw data; M% = mean perogeitessD = standard
deviation.

As displayed by the table, there was great vamatin the
production types of word-finaB/. Because of that, Table 9 illustrates
those most frequent types and groups as ‘othemcepients’ those
production types which occurred in few instanceger@ll, productions
types included the accurat@][ as well as§], [d], [v], [f], [t], [t"] and
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omission ¢). A token was considered omitted) (when the speaker

produced the target word but omitted the targetnphwe. The only
target phoneme omitted was the one in the waitth, in which the
participant (P4) pronouncewi] neither realizing the interdentd//nor

any other phoneme at the end.
In terms of frequency, the voiceless interdentabfive was the
most frequently phoneme replacingy/,/ even more frequent than the

accurate realization. The second most frequentiyatoon was the
accurate realization oB] and then the voiced plosivel]] The other
production types ], [f], [t], [t"] andg - appeared only once each.
Considering the accurate production of the firid| bnly two
participants produced more instancesajfthan any other phoneme: P2
and P4 realizedd] eleven times (N = 18). The general tendency for
production was the realization of][in the place of @/. All of the
participants, except the two just mentioned, seehmt/e ‘devoiced'd/
into [B] in word-final position. This is related to thecfahat word-final

position is marked and so are voiced obstruentkniaa, 1977);
therefore, there is a universal tendency for demgicfinal voiced
obstruents.

According to Table 9, the mean percentage for rate o] was
26% in word-final position, which represents thecaswl highest
production type for word-finald/. The voicelessf] was the most

common replacement, employed with a frequency &6.6bhe mean for
[d] was 5.9%; the ‘other replacements’ appearealtintal of 2.55%.

A Friedman test yielded statistically significatifferences (X2
(7, N = 11 = 52.796, p = .000). Apost hocWilcoxon test with
Bonferroni correction (alfa: .05/06 = .008) revehldifferences to be
statistically significant for all theB/ and B/ pairs. However, for the

other pairs, differences were not statisticallyngigant.
Considering the voiceles§// the differences were statistically

significant for the pairs: (aPp]-[f] (Z = -2.937, p =.003); (bP]-[Vv] (Z

= -2.937, p = .003); (cP]-[d] (Z = -2.847, p = .004); (dP]-[t] (Z = -
2.936, p = .003); (NG]-[t"] (z = -2.936, p = .003); (9)0]- & (Z = -
2.937, p =.003). Therefore, considering ti@htWas the most produced
phoneme for this position, this statistically comfed difference
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supports the fact that the participants in thegmestudy used)] in fact
as the predominant pattern for the production efuthiced interdental.
Now considering the voicedd/ productions, results were
statistically significant for the pairs: (ad]f[6] (Z = -2.180, p = .029);
(b) [0]-[f] (Z =-2.670, p = .008); (cY[-[v] (Z = -2.668, p = .008); (d)
[8]-[d] (Z = -2.380, p = .017); (ep]-[t] (Z = -2.703, p = .007); (Hd]-
[t"] (Z = -2.703, p = .007); (g)¥f- 2 (Z = -2.666, p = .008). Given the
fact that the accurate realizatio®] [was the second most used
realization for the production of finab/, the statistical differences
above confirm that participants did us@] [as a second pattern of
production. Therefore, H4 — which expectedl fo be the most frequent
replacement for finald/ - is not confirmed, sinced] was not the most
frequent sound used for word-fin&l// As observed in Table 9 above,
[d] was the second most frequent replacement for sfinad /6/ and the

third most used production type in this word-pasiti

As the results show, the participants in the presaudy had the
voiceless interdental fricative as the predominaattern for the
production of word-final@/. Even though the majority of productions
were not accurate, that is, realized &f [earners still maintained their
interdental production, but devoicing the targdéietn It seems that the
participants are aware of the fact that the Engtisphonemes are
sounds that differ from any L1 sound (because fesdyctions were of
[d], [t], [f], [v], for instance, which are sounds also existenBR);
however, it may still be difficult for them to maamn the voicing effect
in word-final position.

One of the possibilities for explaining their difflty in
accurately producing finaB/ might be the lack of familiarity with the
voicedth-words in word-final position. Words such laathe soothe
teethe and bathe may not be commonly used by learners in their
ordinary conversations. And given that the watelsth and bath, with
final /8/, might be more common to them, one of the strasegsed for

the production of the voiceth-verbs was to realize them &8].[ In

order to further investigate that, participants evieformally contacted
(Appendix D and E) to report whether or not the dgowith final B/

frequently appeared in their speech. In geneha, garticipants who
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responded the informal questionnaire reported tivatfinal B/ verbs

were a little familiar to them; the voiceldwords in the production test
were reported to have been previously seen in teimeading and
hearing mostly. Overall, the subjects reported twtuse them
frequently in their daily conversations. For imsta, P1 mentioned to
have probably heard them in movies or TV series, B mentioned
breathe bathe and sootheto be a litle common to her due to
motherhood and house chores. P3 reported, on ther diand, that
sootheand loathe were not common words to him even though they
sounded familiar.

It might be interesting to notice that the natspgeaker of English
who accepted to participate in the experiment preduhe interdental
fricatives accurately in all instances, both irtialiand final positions.
For final ®/ production, since this seems to be the most cdiffi

phoneme to be produced not only by BP speakerslbatby speakers
of different L1ls, and especially in word-final pisn, the native-
speaker realized every target phoneme with thd fioging contrast,
that is, with the accurated]. While for a native speaker these

phonemes are acquired during childhood when gohmgugh the
process of L1 learning, for EFL learners the adtaors of these
phonemes seems to be much more complex. It majviespecially
the conscious noticing (Schmidt, 1990) of thesgetisounds which
appear in early stages of FL learning. If no delecattention is given
to these phonemes right at the beginning, learneght automatize
their incorrect productions (Flege et al., 1996).

Besides lack of word familiarity, this difficultsnay also be due
to the fact that BRallows few consonants in word-final position, and
even these are marginal. In BP the segments yspalimitted in this
position, according to Cristéfaro-Silva (1999), dahe phonemesr//

(which she refers to as “R forte”) and @and the archiphonemes 75/

9 An archiphoneme is “a unit found in a positionneltralization |[...]
it is composed of all the properties which the reizted phonemes have
in common, but not the properties which typicaligtithguish them”
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and /N/. For instance, (a) word-finat/ /is found in verbs (in the
infinitive form) such asaminhar(to walk), viver(to live), cair (to fall)

- where it is often deleted, and in some nourerlar, (b) final /I/ — as
in sol (sun) —is usually vocalized as][or [w] in BP, (c) the final
archiphoneme /S/ is found in plural words suchpastas (doors)
momentogmoments) and realized variously s z, {, 3], depending
on region and phonological context; and fft§ nasals are only actually
realized asr] and |m] or ["] and ["] when the next word or syllable
begins with af] or [p], respectively. All in all, what should be kept in
mind then is that word-final obstruents in genena@ marked and final
voiced obstruents are more marked than voicelesgusnts. Hence,
there is transfer from BP combined with this conagpmarkedness of

final obstruents, which all together render the plaxity in production
observed.

4.2.3 The voiced interdental fricative: word-initia versus word-final
positions

As previously mentioned in the discussion of thaceless
interdental productions, the third research questRQ3) investigates
whether word-position affects accuracy in the potidm of 8/ and B/.
The hypotheses here (H5 and H6) are based on Eckb®at) and,
considering now only the voiced interdental, whasvexpected (H6) is
that the participants would produce the accuréiefgr /8/ in word-
initial position more frequently than in word-fingbsition.

Table 10 illustrates the differences in performarfoe the
production of 8/ in each word-position. The table shows the reares

for initial and final B/ productions considering the total number of
tokens analyzed (N = 220 for initi@// N = 208 for final 8/), the mean

(McMahon, 2002, p. 60). The symbol used to represan
archiphoneme is a capital letter.
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percentages for accurate production and the stdrd&uiations for the
phoneme in each word-position.

Table 10. Comparative table for the accurate priolnof 6/ in word-
initial and final position

Word-initial word-final
Production 16/ as P] 16/ as P]
raw score 113 53
M% 51.36 26.06
SD 21 21.44

According to the table, the accuracy rate for wiortial
realizations of §] was quite a bit higher than the accurate wordifin

productions: 51.36% and 26.06% respectively.

A Mann-Whitney test revealed the differences tostagistically
non-significant (Z =-1,417, p. = .156). Thuszdin not be assumed that
one position rendered more difficulty in productibian the other word-
position. In addition, the low accuracy rate for rddinal /6/

productions might be partially attributed to thetfthat theparticipants
were not familiar with some of the words in the gurotion test, such as
most of the verbs ending with the graphemebathe loathe teethe
soothe The use of the voiceless version of the inte@ethus, might
have been due to analogy to the nouns related e suf the target
verbs path teeth, the nounsbeing certainly more familiato them
Lack of familiarity of the words being tested isiamportant issue to be
considered, according to Flege (1987). The rebearexplains, based
on studies of L1 acquisition, thatord familiarity may affect segmental
articulation and phonetic perception. In spite tbé researcher’s
previous awareness of this, it was not possiblevtnd the use of these
words in the production test because other possiblels were thought
to be even less familiar.

Considering the discussion above, in addition te kack of
statistical significance not allowing confirmatiohH6 — that the voiced
interdental phoneme was more difficult to produce word-final
position than in word-initial position — even thpparent tendency in
this direction might have nothing to do with woralsgiion but with lack
of familiarity. Thus, no claims can be made at mbarding the
influence of markedness on these results.
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4.3 Summary of results

The study which motivated the present researclis 2906),
investigated, among other questions, the pattenemhcement fort/

and B/ in word-initial position. Reis’ results suggestet pattern of
replacement for the voiceless interdental to fjeapd for its voiced
counterpart to bed], the latter being even more frequent than aceurat

productions.
In the present experiment, considering word-ihitieoductions,
(a) the predominant pattern of production féf fvas the accurate

realization of f] with 89.55% frequency, witht] as the most frequent
replacement (8.64%); (b) fod/ there was no consistent pattern, since
[8] and [] were produced with statistically equal frequer{sy.36%

and 48.64%, respectively). If we compare thelteseported by Reis
(2006) with those of the present study, regardinty dhe sentence
reading test data, what may be observed is a hjigiker rate of accurate
production of initial 8/ and B/ by the participants of the present study

It must be kept in mind, though, that the comparisoade is just
speculative: despite the similarity of the prodmctitest employed
(sentence reading test), no greaeneralizations can be made because
of the differences - in terms of number of tokenalgzed and number

of participants, for instance — includedReis’ and in the present study.
Nonetheless, it seems that the present finding®loorate Reis’ finding

in that ] and [d] are the most common replacements observed for the

voiceless and voiced interdentals, respectivelyand-initial position.

Participants in this experiment were all undergedd teachers-
to-be of English or former language teachers whd fherked in
language schools in the south of Brazil. The lefel2 experience of
the participants was considered high, due to thetFat most received
not only formal instruction on the language itdelft also on how to
teach the language. The reported average of Lerexme given by the
participants was of 9 years. This is the most jiketplanation for the
difference in accuracy rates between the two styeigpecially referring
to the voiceless interdental phoneme.

Regarding H2, for the voiceles8/ fin word-final position, the

pattern of production verified was the accuratdization of [B], even

74



more frequent than in initial position: Other protdans were [t], the
most frequent replacement, with 2% frequency, ¥adld by f], [d] and

[t], each with less than 1%. Differences were fotmbe statistically

significant between the accurate pattern and thergiroduction types.
The finding of this high percentage of correct prtibns was
unexpected. Considering that, due to markednessonants in word-
final position tend to be more difficult (more mady than consonants
word-initially, the results for finalé/ were quite surprising. However,
given the fact already mentioned that the partitipare teachers-to-be
(or former English teachers) and have had thean#tn called to the
interdental phonemes at some point of their legrrérperience, the
high rate of accurate productions might not be risiny. Furthermore,
perhaps 6/ in word-final position might have been more gatliéor
these learners, since very few consonants occiimah position in BP.
Possibly a larger-scale study can shed more lighhis question.

For the voicedd/, RQ2 investigated its pattern of production in
word-initial and final positions. Based on Reis 8D the hypothesis
(H3) was that the Brazilian learners would mostipduce fl] as a

replacement for @/ in word-initial position. Actually, considering
word-initial position, the predominapgttern of production fo/ was
the accurated], which appeared in 51% of participants’ productio
The most frequent replacement, however, was in [@¢twhich was

produced in 48% of all instances. Since the twalpetion types were
very close to each other in number, the differenckserved were
statistically non-significant. Thus, there was aasingle predominant
pattern for the production of initiald/, but H3 can be considered
confirmed becauseal] was the most frequent replacement, significantly

more frequent than the others.

RQ2 also investigated the pattern of productiontfe voiced
interdental in word-final position. Results show@{l to be the most
frequent realization for final/, with 65% of participants’ productions,

even more frequent than the accurate realizatibichwoccurred ir26%
of the productions, the second most frequent rada. The other
replacements observed were fdgwith 10%, finally ff], [v], @, [t] and

[t"], with little more than 1% each. Thus, H4 wazdisfirmed: 0] was
not the most frequent replacement, but there maye hHaeen an
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intervening variable here. The probable explanation the higher
number of @] productions is word familiarity (or lack of it)Most of

the voicedth-words used in the production test were verbs wiiehe
not frequently encounterday the participants; that might have caused
confusion, making them produce the correspondird) raore familiar
nouns instead of the verbs. Markedness may alge pkyed a role,
however: it may be difficult for Brazilian speakers (as maather
language groupgd maintain voicing of consonants at the end ofoadw
(especially when followed by silence), since botiicing and word-
final position are universally marked features afigonants.

Finally, RQ3 investigated whether word-positiofeafs accuracy
in the production of the interdental fricative plbames. The hypotheses
(H5 and H6) were based on the universal markedpesposition
(Eckman, 1977) that word-final consonants are nddfieeult to produce
than word-initial consonants. Hence, what was ipted is that
participants would produce accurat [H5) and B] (H6) in word-

initial position more frequently than in word-fingbsition.
Considering the voiceless interdental fricatives tomparison of
the accuracy oft/ in word-initial and final positions reveals diféaces

to be statistically non-significanthat is, word-position might not have
had any significant effect on production accuradytlos phoneme.
Thus, at least forf/ in the two word-positions investigated, no claim

can be made in terms of which position might haeenbeasier to
produce. However, even though the statistical amlyields non-
significant results (p = 0.7), it seems particigaattually tended to
realize the final@/ with less difficulty, given the fact that alm®%% of

the target phonemes were produced accurately amdetults came
close to a 0.5 level of significance. But althougtharger-scale study
might yield significance, this is only speculati@g from this study it
must be maintained that the two positions were yged with a similar
degree of difficulty and that accuracy was not&téd by word-position
in this context.

For the voiced interdental, on the other handgclagms can be
made about the effect of word-position on the aaiguproduction of the
target phonemes. Not only were differences betweerd initial ©/

and word final ®/ found to be non-significant, but the apparentiéty

toward greater difficulty of the phoneme in finalsition may have been
due more to word (in)frequency than to word positmf the target
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consonant. Thus, H6 cannot be supported for theeglointerdental
production: it cannot be claimed that word-finél Avas truly more
difficult than word-initial &/.

Summarizing, of the six hypotheses, only H1 and &@2
confirmed: the most frequent replacements obsdrvéte present study
were [t] and [d] for the voiceless and voiced interdentals in winitial
position. H2 and H4 — which predictet] and [d], respectively, to be
the most frequent replacements for word-final posit— were not
confirmed. On the other hand, it is probably nasgible to disconfirm
H2 either, since no statistically significant réstduld be reached with
the number of accurate productions so close tdngeilln addition,
although a tendency was observed for the most émtqueplacement for
final /8/ to be P], thus contradicting H4, this tendency was not
significant and quite likely due more to lack ofodkvledge than to
difficulty of realization. Finally, H5 is not comied: (a) word-position
might not be said to have affected the productibri@f since word-
initial and word-final position yielded similarlyigh rates ofaccurate
production and the tendency was contrary to thethgsis; and (b) H6
is not confirmed either: although there was a tangdor accurated]
productions to be more frequently observed in woitikl position than
in word-final position, the results were non-sigsaht and quite likely
due to an intervening variable. Word (in)frequenay lack of
familiarity by participants might have played a mdmportant role,
meaning that the word-finald] may not have been actually more
difficult to produce, but rather more difficult teecognize and know
when to produce.
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CHAPTER 5
CONCLUSION
5.1 Summary and overall results

The present thesis investigated the productiothefinterdental
fricatives in word-initial and final positions. Rigipants of the study
were eight Brazilian undergraduate learners of tie¢ras English
Course and three former English teachers from doéhsof Brazil. For
the investigation, three research questions arel fiypotheses were
proposed. Mainly, the RQs and Hs aimed at invastig the patterns
of production for @/ and 8/ in each word-position, initial and final, and
the most frequent phonemes used as non-nativecezpénts. An
additional aim was to observe whether one wordtjposiwould yield
more a higher rate of accurate production thanather position for
both the voiceless and the voiced interdental pim@se The
instruments used were a questionnaire and a produtést. The
paragraphs that follow summarize the main findiegssidering the
RQs and Hs.

RQ1 investigated the pattern of production for avimitial and
word-final B/. For word-initial B/, the predominant pattern observed
was the realization as the voiceless interdenteative, with almost
90% of accuracy. H1 was confirmed} fvas the most frequently used
replacement for word-initial position when prodoctiwas not accurate.
The production oft] was observed in 8% of the 220 tokens investigated

for this position. That corroborates the findingisReis (2006), who
also found {] to be the most commonly used replacement for word

initial position in the production of her particita. H2 is not
statistically confirmed:t] was not statistically more frequent than the
other replacements foB//in word-final position. However, H2 cannot

be categorically disconfirmed either: due to thepssingly high
number of accurate productions fd/ fin word-final position, near

ceiling, it would have been very difficult to finé statistically
significant pattern of replacement in the few inaate realizations.
The predominant pattern for word-findl/ /was the realization as the

voiceless interdental fricative, with 95.45% accyra
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RQ2 investigated the pattern of production for dvortial and
final /6/. For word-initial 8/, no consistent pattern of production was

observed: participants produced the accurate voiteddental fricative
and the non-native replacemerd] [with approximately the same

frequency. However, H3 was confirmedl] [was not only the most

frequently used replacement but also the only oepleent observed for
/6/ in word-initial position. These results also atrorate Reis (2006),
who found f] to be the most frequent sound employed in theeplz
the voiced interdental. For word-find// the predominanpattern of
production was the voiceless interdental fricatiealized in 65.56% of
all productions, followed by the accurate voicetéidental, with 26%.
Thus, H4 was not confirmedd] was only the third most frequent
production type observed, with 5.96% and not sigaiftly more
frequent than the other four replacements. Lacfaofiliarity with the
words with word-final @ may have been an intervening variable,
causing the realization of the wrong interdentataive. Thus, H4
cannot be considered to be disconfirmed either.

RQ3 investigated whether one word-position migmply a
higher frequency of accurate productions than theroword-position,
regarding both @/ and 8/. H5 was not confirmed: the accurate

realization of 8/ was not more frequent in word-initial positiomdathe

difference in accuracy rate between the two worditmms was not
significant, meaningvord-position cannot be said to have affected the
production of @/. H6 is not confirmed either: there was no sigaifice

in the difference between the two word positiorASlso, although the
tendency was in the expected direction, it musatiknowledged that
this result might have been more due to lack ofdAfamiliarity than

due to markedness itself.

5.2 Theoretical implications

From its first proposition in the 30’'s by Trubetzk and
Jakobson, the terrmarkednes$ias been expanded in the literature to
different contexts related to both L1 and L2 acijois, and has been
used with different connotations (Haspelmath, 200&) the present
investigation, the markedness factor employed vesed on the MDH
proposition by Eckman (1977), which claimed that ledrners would
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acquire less marked structures more readily (dathign they would
more marked structures. Transferring this to thenemes under
investigation, the general understanding was that ibterdentals in
word-initial position would be produced with morecaracy than in
word-final position. That was the motivation farvestigating both
initial and final positions.

However, it was observed in this investigationt tharkedness
related to word-position does not seem to haveuamited the
production of the interdentals, at least for thdip@ants in this study.
Here, only the voiced interdental tended to becadi by this constraint,
and even this cannot be confirmed because wordrgguency may
have been a greater influence. For the voicelgssdental, both word-
positions had unexpectedly high accuracy ratesh wib significant
advantage for either, which might be explained hy high LOL and
frequency of language contact of the participants.

Putting word (in)frequency aside, the difficulty groducing the
interdentals, which in this study was high only floe voiced pair, may
be due to the greater articulatory demands of tseseds. As Humes
(2003, p. 5) explains, “greater articulatory comjie correlates with
increased markedness”. Articulatory difficulty wasse of the reasons
most frequentlypointed out by the participants for not being atule
produce the interdentals accurately. FurthermRegs (2006) had also
observed that the degree of difficulty of articidat of these sounds
might be an explanation for their difficulty of ghaction.

The unexpected observation in the present inwastig of the
overall high performance of the participants migatexplained by their
close relation with the English language, whichytinsed not only for
academic and study matters, but also for work, Ipa@aching related.
Due to that, it is believed these participants hdeeeloped a higher
sense of awareness of the importance of pronuosjaimong other
linguistic aspects, and that might have motivateent not only to
search for a more native-like speech pronuncidiiginalso to be better
able to communicate this importance to their fujupils.

5.3 Pedagogical implications
Even though the present investigation did not dedth
pronunciation teaching in particular, this researchnderstands the

importance of giving EFL learners the opportundy greater awareness
of the cross-linguistic differences between Engleid BP. More
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research on these differences is also necessaprdier to develop
pronunciation materials and improve pronunciat@aching techniques.

Some researchers such as Mariano (2009) and RuRatkes
(2009) have investigated the issue of which typeposnunciation
instruction might be best for learners’ improvemeot only on the
perception of a given sound but also on its pradogctpronunciation
training and/or pronunciation formal instructionjttwthe addition of
awareness raising of the specific phonetic and plogical features of
the language. Overall, these researchers advdoatpronunciation
teaching, since they observe that it is essental the better
understanding of the language to be learned and #ghould be
considered by teachers in the EFL classrooms.

For the participants of the present study, the that some
undergraduate students of the Letras English Cauesehave had the
chance of taking English Phonetics and Phonologinditheir course
might have aided them to get to their proficieneyel at the time of
data collection.  Thus, having been exposed to roation
training/instruction in the FL classroom, chances greatethat these
learners will be teachers who put this into practic

When dealing with pronunciation in their classegL teachers
might perhaps give more attention to the interdents well as other
consonants, in word-final position becaudere seems to be less
freedom for consonants to occur in coda positiontie world’'s
languages (Eckman and Iverson, 1994).

5.4 Limitations of the study and suggestions for ftther research

The present study, due to its small scale, hasraklimitations.
The first limitation to be acknowledged is the lied number of
participants and the lack of random selection. Teatlered a modest
guantity of data to be analyzed, and because ofribvaeneral claims
can be made since the numbers here cannot be abstomée
representative of Brazilian EFL students. Possibith a greater group
of subjects and more data available a differentupéc might have
emerged.

Another limitation, which was only attended toeafthe data
collection process was finished, was the reducedben of token-and
distracter sentences in the production test. iaig have opened up the
possibility for the participants to pay more atientto ‘form’, that is, to
concentrate more on pronunciation accuracy in génEurther studies
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might take this into consideration and develop aerextensive list of
target sentences, as well as other productiontypss, to observe how
production differs from one to another.

Also, a flaw already mentioned (Chapter 3) wasdiression of
one target sentence (with the voiced interdentatdnd-final position)
in some of the participants’ production test. Evleough the overall
results of word-final 8/ suggest the influence of word-(in)frequency,

and thus few accurate realizations were observedhig position,
perhaps the missing token might have rendered taresting point for
investigation, since the wordith (missing token) seems to be very
common to learners in general. On the other h#ra fact that this
word can be produced with the voiced or voicelassrdental may also
have interfered in the results. Last but not letst impracticality of
using acoustic analysis was also a limitation,calgh an unaivoidable
one, which was overcome to some extent by the distheo video
recording device during the production test andhbying a second
listener.

Further studies might consider the limitationsremkledged here
and investigate also the English interdental fivest not only in word-
initial and final positions, but also in word-mediposition and in
clusters. Also, perception may be investigated iffent word-
positions so that we may comprehend which one rendere difficulty
for learners and listeners in general. In this veapetter understanding
of the whole picture of the interdental fricativiesL2 English may be
constructed with further studies and then teaclsd learners may
benefit from that and improve the quality of instian in their EFL
classrooms in Brazil and abroad.

82



REFERENCES

Andersen, H. (2008) Naturalness and markednessKlaas Willems,
Ludovic De Cuypere (EdsNaturalness and iconicity in languagpp.
101-120). Amsterdam: John Benjamins Publishing

Bapitista, B. O. (2000)Ihe Acquisition of English Vowels by Brazilian-
Portuguese Speakers. Advanced Research EnglisasSe\RES. 6.
Floriandpolis: Pés-Graduagéo em Inglés, Universdaederal de Santa
Catarina.

Baptista, B. O. (2001). Frequent pronunciation rsrrof Brazilian
learners of English. In: M. B. M. Fortkamp & R. Ravier (Eds).EFL
teaching and learning in Brazil: Theory and praetifpp. 223-230)
Floriandpolis: Insular.

Baptista, B. O. (1995). Aspectos da teoria cogaitiaplicacbes a
aquisicdo/aprendizagem e ao ensino de pronuncia liniguas
estrangeiras. |V Congresso Brasileiro de linglistica aplicada:als
(pp. 495-502). Campinas: UNICAMP, Departamento deglistica
Aplicada.

Baptista, B. O., Silva Filho, J. L. A. (1997). Thaefluence of
markedness and syllable contact on the productiokrmlish final
consonants by EFL learners. In J. Leather & A. elrfEds.),New
Sounds 1997: Proceedings of the Third Internatidgyahposium on the
Acquisition of Second Language Spedpp. 26-34). Klagenfurt:
University of Klagenfurt.

Baptista, B. O., Silva Filho, J. L. A. (2006). Thdluence of voicing
and sonority relationships on the production of Ishgfinal consonants.
In B. O. Baptista & M. A. Watkins (Eds.English with a Latin beat:
studies in Portuguese/Spanish — English interphamol(pp. 73-90)
Amsterdam: John Benjamins.

Baptista, B. O., Watkins, M. A. (2006English with a Latin beat:
studies in Portuguese/Spanish — English interphamol Amsterdam:
John Benjamins.

Battistella, E. L. (1990)Markedness: the evaluative superstructure of
language New York, State University New York Press (SUNY)



Barbosa M. V. V. (2009). Avoiding the ‘th’ mispraenciation: a
challenge to Brazilian learners. Anais H&eminario de Histéria do
Ensino de LinguasUniversidade Federal do Sergipe.

Beebe, L. (1987). Myths about Interlanguage Phaylin G. loup &
S. Weinberger (Eds.), Interlanguage Phonology (pp.165-175).
Cambridge: Newbury House.

Bettoni-Techio, M. (2008)Perceptual training and word-initial /s/-
clusters in Brazilian Portuguese/English Interphtmgy. Unpublished
doctoral dissertation. Floriandpolis: UniversidaBiederal de Santa
Catarina.

Bonilha, G. F. G. (2004Aquisicédo fonoldgica do portugués brasileiro:
uma abordagem conexionista da Teoria da Otimidddepublished
doctoral dissertation. PUCRS.

Brennen, K. (2002). The Role of Perception in D#fgial Substitution.
Canadian Journal of Linguisticgl7, 1-46.

Brown, C. (1998). The role of the L1 grammar in #xuisition of
segmental structureéSecond Language Researith, 139-193.

Carden G., Levitt, A., Jusczyk, P., & Walley, A9@ll). Evidence for
phonetic processing of cues to place of articutaterceived manner
affects perceived placé?erception and Psychophysi@® (1), 26-36.

Carlisle, R. S. (1994). Markedness and environmast internal

constraints on the variability of interlanguage pblogy. In M. Yavas

(Ed.), First and second language phonolofpp. 223-249). San Diego:
Singular.

Cheramie, D. M. (1998). Glad you Axed”: A teackeguide to Cajun
English. ERIC: Education Resources Information t€en Retrieved
March 2010 at
http://www.eric.ed.gov/ERICDocs/data/ericdocs2smifent_storage 0
1/0000019b/80/16/e2/9c.pdf.

Cristéfaro Silva, T. (1999Fonética e Fonologia do Portugués: roteiro
de estudos e guia de exercici8&o Paulo: Contexto.

Cruz, N. C. (2005). Minimal pairs: are they sui¢alto illustrate
meaning confusion derived from mispronunciatiolrazilian learners’
English?Linguagem & EnsingVol. 8, n° 2, Pelotas (pp. 171-180).

84



Delatorre, F. (2006)Brazilian EFL learners’ production of vowel
epenthesis in words ending ired. Unpublished master thesis.
Floriandpolis: Universidade Federal de Santa Qaari

Dubois, S. & Horvath, B. M. (2003). Creoles andu®aj a portrait in
black and white. American Speecivol. 78, (2), 192-207.

Dubois, S. & Horvath, B. M. (2004). Cajun Vernaculgnglish:

Phonology. In E. W. Schneider, K. Burridge, B. Koainn, R. Mesthrie,
and C. UptonA Handbook of Varieties of English: Phonoldgyp. 407-

16) Berlin: Mouton de Gruyter.

Eckman, F. R. (1977). Markedness and the contmstnalysis
hypothesisLanguage Learning 2315-330.

Eckman, F. R. (1991). The structural conformity diyyesis and the
acquisition of consonant clusters in the interlagg of ESL learners.
Studies in Second Language Acquisitib®, 23-41.

Eckman, F. R., & lverson, G. K. (1994). Pronunaoatdifficulties in

ESL: Coda consonants in English interlanguage. InYdvas (Ed.),
First and second language phonologgp. 251-266). San Diego:
Singular Publishing Group, Inc.

Ellis, R. (1994).The study of second language acquisiti@xford:
Oxford University Press.

Ellis, R. (1997). Second language acquisitionOxford: Oxford
University Press.

Flege, J. E. (1987). Effects of equivalence clasdibn on the
production of foreign language speech sounds. .InJ&nes and J.
Leather (Eds.)Sound Patterns in second language acquisitieoris

Publiclations.

Flege, J. E. (1992). Speech learning in a secandgulge. In C.
Ferguson, L. Menn & C. Stoel-Gammon (EdsRhonological
development, models, research and applicatigps 565-604) Parkton,
MD: York Press.

Flege, J. E. (1995). Second language speech lgarfineory, findings,
and problems. In W. Strange (Ed9peech perception and linguistic
experience: Issues in cross-language rese§pehi223-277). Timonium,
MD: York Press.

Flege , J. E. (2003). Assessing constraints inrgkanguage segmental
perception and production. In N. Schiller & A. Mgy Eds.)Phonetics

85



and Phonology in language comprehension and praoiuctifferences
and similarities(pp. 319-355) Berlin: Mouton de Gruyter.

Flege, J.E., Munro, M.J., & MacKay, |.R.A. (199%ffects of age of
second-language learning on the production of EhgBonsonants.
Speech Communicatiph6, 1-26.

Flege, J.E., Munro, M.J., & MacKay, I.R.A. (1996)actors affecting
the production of word-initial consonants in a setdanguage. In R.
Bayley & D. Preston (Eds.)Second Language Acquisition and
Linguistic Variation (pp. 47-73). Amsterdam: John Benjamins.

Gass, S. & Selinker, L. (2001). Second languageuisitipn: An
introductory course. Hillsdale: Lawrence Erlbaum.

Gatbonton, E. (1978). Patterned Phonetic Varigbiih Second-
Language Speech: A Gradual Diffusion Modehe Canadian Modern
Language ReviewB, 335-347.

Gelderen, E. V. (20067 History of the English languageAmsterdam:
John Benjamins.

Giegerich, H. J. (1992).English phonology: An introduction
Cambridge: Cambridge University Press.

Gildersleeve-Neumann, C. E., Davis, B. L., & Matage, P. F (2000).
Contingencies governing the production of the fnes, affricates and
liquids in babbling.Applied Psycholinguistic21, 341-363.

Gonet, W. & Pietrén, G. (2006). English interderfidtatives in the
speech of Polish learners of English. Paper predeirt The sixth
foreign language phonetics teaching conferenddeophilology
Departments in Ptock, (pp. 73-93).

Greenberg J. H. (1978). Some generalizations coimggrinitial and
final consonant sequences. In Greenberg, J., semguC., &
Moravcsik, E. (Eds.Jniversals of human languagéol. 2. Stanford.
CA: Stanford University Press (pp.5-32).

Haspelmath, M. (2006). Against markedness (and whagplace with
it). Journal of Linguistics42:1:25-70 Cambridge University Press.

Heeren, W. (2004). Perceptual development of a plgeneme contrast
by adult and 12-year-old listeners. UiL OTS Yeatbdpp. 17-25).
Utrecht: University of Utrecht.

86



Hume, E. (2003). Language specific markednesscése of place of
articulation. Studies in Phonetics, Phonology and Morphology,
295-310.

Jenkins, J. (2000). The Phonology of English as an International
Language Oxford: Oxford University Press.

Jesney, K. C. (2005). Chain shift in Phonological acquisition
Unpublished master thesis. Alberta: University afdary

Jones, M. J. (2005). An experimental acoustic ystafl dental and
interdental non-sibilant fricatives in the speeth single speaker. In F.
Chalcraft & E. Sipetzis (Eds.)Cambridge Occasional Papers in
Linguistics 2 109-121.

Jongman A., Wang, Y., & Kim, B. H. (2003). Contrilmins of semantic
and facial information to perception of nonsibilfmtatives.Journal of
Speech, Language, and Hearing Reseagdéh 1367-1377.

Jorge, C. C. (2003). A interfonologia na aprendizagem de lingua
estrangeira: evidéncias da interface Portugués@sgl Unpublished
Master’s thesis. Pelotas: Universidade CatolicReletas.

Kent, R.D. (1992). The biology of phonological development. Gn
Ferguson, L. Menn, & C. Stoel-Gammon (EdsBhonological
development: models, research, implicatioismonium, MD: York
Press.

Kluge, D. C. (2004)Perception and production of English syllable-final
nasals by Brazilian learnerdJnpublished master thesis. Florianépolis:
Universidade Federal de Santa Catarina.

Kluge, D. C. (2009)Brazilian EFL learners’ identification of word-
final /m-n/; Native/Nonnative realization and effe@f visual cues
Unplublished doctoral dissertation. Florianopolisliversidade Federal
de Santa Catarina.

Koerich, R. D. (2002)Perception and production of word-final vowel
epenthesis by Brazilian EFL studeritimpublished doctoral dissertation.
Floriandpolis: Universidade Federal de Santa Qaari

Koerich, R. D. (2006). Perception and productibmawel paragoge by
Brazilian EFL students. In B. O. Baptista & M. A.aiins (Eds.),
English with a Latin beat: studies in Portuguesef8gh — English
interphonology(pp. 91-104) Amsterdam: John Benjamins.

87



Ladefoged, P. (2001A course in phonetics, 4th edoston: Heinle &
Heinle.

Lambacher, S., Martens, W., Nelson, B. & Berman, (1997).
Perception of English voiceless fricatives by matigpeakers of
Japanese. In J. Leather & A. James (Edie)y Sounds 97: Proceedings
of the Third International Symposium on the Acdjoisi of Second
Language Speedpp. 186-195). Austria: University of Klagenfurt.

Leather, J., & James, A. (1991). The acquisitionsetond language
speechStudies in Second Language Acquisitib®, 305-314.

Lee, S. & Cho, M-H. (2002). Sound replacement & dtquisition of
English consonant clusters: A constraint-based cgmpr. Studies in
Phonetics, Phonology and Morpholo@?), 255-271.

Leech, G., Rayson, P., & Wilson, A. (200MJord Frequencies in
Written and Spoken English: based on the Britishiddal Corpus
London: Longman.

Leitdo, E. L. C. (2007)Aquisicdo das fricativas interdentais do Inglés:
uma abordagem via restricdesUnpublished Master thesis. Santa
Maria: Universidade Federal de Santa Maria.

Lombardi, L. (2000)Second language data and constraints on manner:
Explaining substitutions for the English interddstamanuscript.
University of Maryland.

Lu, Y. (2008). Adaptation of English interdentalchtives by speakers
of Taiwan Mandarin. Paper presented at 18th Intenmal Congress of
Linguists (CIL 18), July 20-27, Korea University.

Maddieson, I. (1984)Patterns of SoundCambridge, UK: Cambridge
University Press.

Major, R.C. (1994). Current trends in interlangugd@nology. In M.
Yavas (Ed.),First and second language phonolofpp.181-204). San
Diego: Singular.

Mariano. M. H. (2009)The Influence of Training and Instruction on the
production of verbs ending in -ed by Brazilian EHearners

Unpublished master thesis. Floriandpolis: Univeadiel Federal de
Santa Catarina.

McCarthy, J. J. & Prince, A. (1995). Faithfulnessd areduplicative
identity. In Jill Beckman, Laura Walsh Dickey & Sume Urbanczyk
(eds.), Papers in Optimality TheoryUniversity of Massachusetts

88



Occasional Papersl8. Amherst, Mass.: Graduate Linguistic Student
Association. pp. 249-384. [Rutgers Optimality Axehi 60,
http://roa.rutgers.edul].

McMahon, A. (2002). An introduction to English phonology.
Edinburgh: Edinburgh University Press.

Nobre-Oliveira, D. (2007)The effect of perceptual training on the
learning of English vowels by Brazilian Portuguespeakers
Unpublished doctoral dissertation. Florianépolisivérsidade Federal
de Santa Catarina.

Osborne, D. M. (2008) Systematic differences insooant sounds
between the interlanguage phonology of a BrazilReortuguese
learner of English and standard American Englita do Desterro,
55,111-133.

Patrick P. (2007)African American English: a webpage for linguists
and other folks Retrieved January 2010 at
http://privatewww.essex.ac.uk/~patrickp/AAVE.html.

Peleias, F. A. (2009). A producéo e a percepcaocitiva interdental
surda por aprendizes brasileiros de lingua inglesdnpublished
Master’'s thesis. S&o Paulo: Pontificia Univers@&htdlica de Séo
Paulo.

Rauber, A. S. (2002)The production of English initial /s/clusters by
Portuguese and Spanish EFL speakdispublished master thesis.
Floriandpolis: Universidade Federal de Santa Qaari

Rauber, A. S. (2006alerception and production of English vowels by
Brazilian EFL speakers Unpublished doctoral dissertation.
Floriandpolis: Universidade Federal de Santa Qaari

Rauber, A. S. (2006b). Production of initial /sisters by speakers of
Brazilian Portuguese and Argentine Spanish. In BB@ptista & M. A.
Watkins (Eds.), English with a Latin beat: studies in
Portuguese/Spanish — English interphonologfpp. 155-167)
Amsterdam: John Benjamins.

Rebello, J. T. (1997). The acquisition of initial-tlusters by Brazilian
EFL learners. In James, A. & Leather, J. (Edblgw Sounds 97:
Proceedings of the Third International SymposiunttenAcquisition of
Second Language Spedpip. 336-342). Kaglenfurt, Austria.

89



Rebello, J. T, & Baptista, B. O. (2006). The infige of voicing on the
production of initial /s/-clusters by Brazilian tears. In B. O. Baptista
& M. A. Watkins (Eds.), English with a Latin beat: studies in
Portuguese/Spanish — English interphonologfpp. 139-154)

Amsterdam: John Benjamins.

Reis, M. S. (2004). The perception and productiénthe English
intedental fricative phonemes by Brazilian EFL teas. Unpublished
paper. Florianépolis: Universidade Federal de S@atarina.

Reis, M. S. (2006).The perception and production of English
interdental fricatives by Brazilian EFL LearnerSinpublished master
thesis. Floriandpolis: Universidade Federal de &&ttarina.

Reis, M. S. & Koerich, R. D. (2007). Treinamentondtico de
segmentos: ainda util? CELLI: Coloquio de Estudasglisticos e
Literarios, 3, UEM: Maring4, Parana.

Reis, M. S. (2008)The perception of the English voiceless interdental
by four language backgroundsJnpublished paper. Florianépolis,
UFSC.

Reis, M. S. (2010). The perception and productiénthe English
voiceless interdental fricativ®// by speakers of European French and

Brazilian Portuguese. Unpublished Doctoral's ihesUniversidade
Federal de Santa Catarina: Florianépolis, SC.

Ritchie, W. C., & Bhatia, T. K. (Eds.) (1996)Mandbook of second
language acquisitionSan Diego: Academic Press.

Rochet, B. L. (1995). Perception and productionse¢ond-language
sounds by adults. In W. Strange (E&peech perception and linguistic
experience: Issues in cross-language rese§pehi379-410). Timonium,
MD: York Press.

Rodrigues, M. A. (2008)A producdo das fricativas interdentais do
Inglés por falantes do Portugués Brasileiro sob taca Otimalista
Unpublished Master Thesis. Sdo Leopoldo: Univedgddo Vale do
Rio dos Sinos.

Ruhmke-Ramos, N. K. (2009)he effects of training and instruction on
the perception of the English interdental fricativey Brazilian EFL
Learners Unpublished master thesis. Floriandpolis: Uniiderde
Federal de Santa Catarina.

90



Ruhmke-Ramos, N. K. & Delatorre, F. (2009) Os efeio treinamento
na producdo dos fricativos interdentais da lingnggesa por brasileiros
falantes de inglés como lingua estrangeira In ASiva & A. F. Sella
(Eds)Proceedings of the XIX Seminéario do CELLIP: CemteoEstudos
Linglisticos e Literarios do Paran&ascavel: Universidade Estadual
do Oeste do Parand.

Schmidt, R. (1990). The Role of consciousness torsgé language
learning,Applied Linguistics 11129-158.

Segal-Seiden, L. (1997Perception and spelling of strange speech
sounds by Polish-Canadian L2 speakers of Englistpublished master
thesis. University of Toronto.

Selinker, L. (1972). Interlanguagénternational Review of Applied
Linguistics 10, 209-231.

Silveira, R. (2004)The influence of pronunciation instruction on the
perception and production of English word-final eonants
Unpublished doctoral dissertation. Florianépolisivérsidade Federal
de Santa Catarina.

Singleton, D. M., Ryan, L. (2004anguage acquisition: the age factor.
2" ed. USA: Multilingual Matters.
Trevisol, J. R. (2007)The production of the English voiceless

interdental fricative by Brazilian EFL learners Unpublished
manuscript. Floriandpolis: Universidade Federabdata Catarina.

Vihman, M. M. (1996).Phonological development: The origins of
language in the childOxford/ Cambridge, MA: Blackwell.

Weinberger, S. H. (1996). Minimal segments in sedcdanguage
phonology. In A. James, & J. Leather (EdS¢cond-language speech:
structure and procesgpp. 263-312). Berlin: Mouton de Gruyter.
Wode, H. (1995). Speech perception, language atquoisand
linguistic.: Some mutual implications. In W. Stranged.), Speech
perception and linguistic experience: Issues inssrtanguage research
(pp.321-350). Timonium, MD: York Press.

Wood, E. (2003). TH-fronting: the substitution &b for 6/6 in New
Zealand EnglishNew Zealand English Journdly, 50-56.

Yavas, M. (2007).Applied English Phonology Malden, USA:
Blackwell Publishing.

91



APPENDIXES

92



Appendix A

Profile Questionnaire — Portuguese version

Universidade Federal de Santa Catarina

Centro de Comunicacao e Expresséo

Curso de Pé6s-Graduacéo em Inglés e Literaturags§hmndentes
Mestranda: Juliane Regina Trevisol

Orientadora: Barbara O. Baptista

QUESTIONARIO SOBRE PARTICIPANTES DE PESQUISA DE
CAMPO

Por favor, responda as perguntas abaixo. Estdigpdso visa somente
obter informag¢des que serdo utilizadas para dineci@ andlise dos
dados da pesquisa conduzida pela aluna acima cit&sa nenhuma
hip6tese os nomes dos participantes serdo dividgqubis se trata de
uma pesquisa quantitativa. Solicito informar naneelefone somente
para, no caso de necessitar alguma informacgaooadicipoder entrar
em contato com vocé posteriormente.

Nome: e-mail
Data / /2009
1. Idade 2. Sexo: () masculin@ijnino

3. Ja morou em pais de Lingua Inglesa? ( ) nao $in),
Qual?
3.1. Se sim, por quanto tempo?
3.2. Quantos anos vocé tinha?
3.3. Qual o motivo de sua viagem?
() turismo/passeio;

() estudo;

() trabalho;

() outro:
3.4. Neste pais, vocé costumava passar mais teonpo ¢
() falantes nativos de Inglés;

() falantes de outras linguas (estrangeiros);

() Brasileiros;

() em outra comunidade ndo-brasileira:
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4. Quantos anos vocé tinha quando teve seu pringeintato com o
Inglés?

() menos de 7;

()entre 7 e 10;

() entre 10 e 15;

() entre 15 e 20;

() outra idade:
4.1. Vocé continuou estudando Inglés deste pegatdiante?

() ndo () sim

4.2. Ha quanto tempo estuda Inglés regularmente,s&ja, sem
interrupcéao?

() menos de 6 meses;

() entre 6 meses e 1 ano;

() entre 1 ano e 1 ano e meio ;

() entre 1 ano e meio e 2 anos;

() entre 2 e 3 anos;

() entre 3 e 4 anos;

() entre 4 e 5 anos;

() entre 5 e 6 anos;

() outro:
4.2.1. Considerando seu contato com o Inglés, gsamanos de
experiéncia vocé acredita ter?
4.3. Além das aulas (da UFSC), quanto tempo vocéxeapadamente
gasta estudando Inglés (sozinho, em casa) por 8#man

() Eu néo estudo;

() menos de 1 hora;

() entre 1 e 2 horas;

() entre 2 e 3 horas;

() outro:
5. Vocé ja fez algum teste de Proficiéncia?
() ndo () sim

()Cambridge ()Trinity

() TOEFL () IELTS

() Outro
Qual foi sua pontuacéo?
6. Vocé tem o hébito de ouvir misica em InglésAF0 () sim
6.1. Vocé tenta cantar junto com a musica? ( )(nN&m

6.2. Quanto tempo vocé gasta nesta atividadeadiarite?

() menos de 1 hora;

() mais de 1 hora;
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() mais de horas;
() outro:
7. Vocé fala outra lingua fluentemente, além ddugois e do Inglés?
() ndo () sim; Qual?
8. Em casa com sua familia, vocé fala alguma dintgaa estrangeira?
() nédo () sim; Qual?
9. De onde vocé é/vem?

() Floriandpolis () outro Cidade/estado
10. Ha quanto tempo mora em Florianopolis?
11. Numere os itens emegrito de acordo com o nivel de importancia
gue vocé dé a estes aspectos (vocé pode repétineéro se necessario):

1- Essencial 2- Importante 3- Indiferente Jelavante
Comunicacdoem lingua estrangeira: Gramaética:
Prondncia: Vocabulario:

12. Vocé apresenta algum problema ou dificuldadiitisa?
() ndo; () sim. Se sim, descreva:
13. E algum problema ou dificuldade relacionadala®f
() ndo; () sim. Se sim, descreva:
14. Se vocé sente dificuldade em produzir o sonthdpqual seria a
razao, segundo sua opiniao?

() Tenho dificuldade em articular este som;

() Parece-me um som ridiculo e infantilizado;

() Eu néo faco questédo de produzi-lo corretameidie me importo;

() E irrelevante;
() Outro motivo:
15. Em sua opinido, ao falar, por exemplo, estdavis isoladas —
thanks/ bath— vocé acharia mai§icil’ produzir qual delas?

() Thanks- onde o ‘th’ est& no inicio da palavra;

() Bath— onde o ‘th’ esta no final da palavra;

() Nao faz diferenca pra mim, produzo as duas aonesma facilidade.

16. Vocé alguma vez ja recebeu instrucao formalesob sons do ‘th’

do Inglés? () ndo () sim

17. Se ndo recebeu, gostaria de ter aprendidosmlais os sons do ‘th'?
()ndo ()sim

18. Descreva, com as suas palavras, o que vocésshbe os sons do
‘th’ (como articulamos este som, etc.).
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Appendix B
Profile Questionnaire — English version

Universidade Federal de Santa Catarina

Centro de Comunicacao e Expresséo

Curso de Pés-Graduacgéo em Inglés e Literaturag§pmndentes
Mestranda: Juliane Regina Trevisol

Orientadora: Barbara O. Baptista

Questionnaire about the participants in this study

Please, answer the questionnaire below. This qurestire will only get
information to help in the analysis of the datdexikd by the researcher
mentioned above. Participants’ names will not heated, since this is
a quantitative research. Extra info, such as naveail address, and
telephone number is required in case any complemeiriformation is
necessary, so that the researcher will be ablertact you.

Name: e-mail
Date / /2009
1. Age 2. Gender: () male () femal

3. Have you ever lived in an English speaking coth( ) no () yes
Which one?

3.1. How long have you lived there?
3.2. How old were you?
3.3. What was the purpose of your trip?
() tourism;

() study;
() work;
() other:
3.4. In this country you used to spend more tirm@:wi
() native speakers of English;

() native-speakers of different L1s (foreigners);

() Brazilians;

() in other non-Brazilian community:
4. How old were you when you had your first contaith the English
language?

() less than 7,

() within 7 and 10;
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() within 10 and 15;
() within 15 and 20;
() another age:

4.1. Did you continue your English studies sincd theriod?

()no ()yes

4.2. How long have you been studying English retyylapproximately,
that is, without interruption?

() less than 6 months;

() within 6 months and 1 year;

() within 1 year and 1 and a half years;

() within 1 year and a half and 2 years;

() within 2 and 3 years;

() within 3 and 4 years;

() within 4 and 5 years;

() within 5 and 6 years;

() other:
4.2.1. Considering L2 experience, how many years Eofglish
experience do you believe to have?

4.3. Apart from the classes (at UFSC) how much tidee you
approximately spend studying by yourself at homekdye

() 1 do not study;

() less than 1 hour;

() within 1 and 2 hours;

() within 2 and 3 hours;

() other:

5. Have you done any English proficiency test?
() no () yes

() Cambridge () Trinity

() TOEFL () IELTS

() Other

What was your score?
6. Do you have the habit of listening to Englishgs? () no () yes
6.1 Do you try to sing with the singer?

() no () yes

6.2. How much time do you spend in this kind of\atgt, daily?

() less than 1 hour;

() more than 1 hour;

() more than hours;

() other:
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7. Are you fluent in another language rather thamtUguese and
English?

() no () yes; Which language?
8. Do you speak another foreign language at hortteywur family?
() no () yes; Which language?
9. Where are you from?

() Floriandpolis () other City/state
10. How long have you been living in this city?
11. In your opinion, what is the level of importangou give for the
following aspects of communication in a foreign daage (you can
repeat your evaluation if necessary):

1- Essential 2- Important 3- Indifferent 4-elgvant
Communication: Grammar:
Pronunciation: Vocabulary:

12. That you know, do you have any auditory probderdifficulty?
() no () yes. If yes, describe it:
13. That you know, do you have any speaking proldemiifficulty ()
no () yes. If yes, describe it:
14. If you have difficulties to produce the “th"wsal, what would be the
reason?

() I have difficulty with the articulation of thisound;

() It sounds like a ridicule and infantilized sakin

() I'don’t care if | produce it correct or not;

() ltis irrelevant to me;

() Another reason:
15. In your opinion, when speaking the wotldanksandbath,do you
find one easier than the other in terms of proratian difficulty?

() Thanks- with the ‘th’ in word-initial position;

() Bath— with the ‘th’ in word-final position;

() It makes no difference to me, | produce botthwhe same easiness.
16. Did you receive formal instruction about theglish th-words?

() no () yes

17. If you haven't, would you like to learn moreoalb the Englishth-
sounds? () no () yes

18. Describe, with your words, what you know abthé Englishth-
sounds (how we articulate it, etc).
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Questions from 1 to 3.4

1. Age

2. Gender: F (female); M (male)

Appendix C

Summary of Questionnaire results

3. Have you ever lived in an English speaking cothiitfhen?
3.1.How long have you lived there (months)?

3.2.How old were you?

3.3.What was the purpose of your trip?

3.4. In this country you used to spend more time witflLanguage

setting)

Table C1. Participants’ personal information angesience abroad

=

g R R R o

= |19 O |o|o o o

o

P1 22 | F| ENG| 4| 19| study Foreign

speakers

ENG study/ Foreign

P2 28 F 2004 12 23 tourism speakers

P3 21 M X X X X X
USA Work/ English

P4 22 M 2007 9 20 tourism speakers
ENG British/Foreign

P5 37 F 1990 12 19 study speakers

P6 22 M X X X X X

P7 22 F X X X X X

P8 20 F X X X X X
USA Work/ Brazilian

P9 22 F 2006 4 18 tourism speakers

P10 25 F X X X X X

P11 26 F X X X X X
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Note: Q= question

Questions from 4 to 8

4. How old were you when you had your first contaghwhe English
language?

4.1.Did you continue your English studies since thaiqu®

4.2.How long have you been studying English regulapproximately,
that is, without interruption?

4.2.1. Considering L2 experience, how many years of Bhgli
experience do you believe to have?

4.3. Apart from the classes (at UFSC) how much time yam
approximately spend studying by yourself at homeldye

5. Have you done any English proficiency test?

6. Do you have the habit of listening to English ssshg

6.1.Do you try to sing with the singer?

6.2. How much time do you spend in this kind of actividaily?
(hours/day)

7. Are you fluent in another language rather thantlRmese and
English?

8. Do you speak another foreign language at home yeitin family?

Table C2. Participants’ English learning experience
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Note: Q= question; ys = years.

Questions from 9 to 14

9. Where are you from?

10.How long have you been living in this city? (ygars

11. In your opinion, what is the level of importanceuygive for the
following aspects of communication in a foreign daage (you can
repeat your evaluation if necessary) [only the irtgoace given to
pronunciation is considered here]:
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1- essential  2-important  3- indifferent4- irrelevant
grammar pronunciation vocabulary

12. That you know, do you have any auditory problerditirculty?
13. That you know, do you have any speaking problextifticulty?

Table C3. Participants’ origin, importance given poonunciation,
auditory and speaking capacity

C

g o s | 3 |83

= c o o | o| o

o
P1 Florianopolis-SC X important X X
p2 Sao Paulo-SP 6 important X X
P3 Florianopolis-SC X essential X X
P4 Florianopolis-SC X important X X
P5 Sao Paulo-SP 6 important X X
P6 Porto Belo-SC 4 important X X
P7 Toledo-PR X important X X
P8 Curitibanos-SC 3% important X X
P9 Florianopolis-SC X indifferent X X
P10 Toledo-PR X important X X
P11 Toledo-PR 9 essentigl X X

Note: Q= question

Questions from 14 to 19

14. If you have difficulties to produce the “th” salijrwhat would be
the reason?

15. In your opinion, when speaking the wottisnksandbath,do you
find one easier than the other in terms of proratian difficulty?
(thanks —th’ in word-initial position;bath —‘th’ in word-final position;
or no difference at all.)

16. Did you receive formal instruction about the Engtis-words?
17.If you haven’t, would you like to learn more abdlé Englishth-
sounds?

18. Describe, with your words, what you know about Emglish th-
sounds.
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Table C4. Participants’ responses related tahtrsunds

Participant

Q. 14

Q.15

Q.16

Q.17

Q.18

Difficult

articulation

No difference

yes

“These sounds can be voiced
not. There is more than of
way of articulating, being on
with the tongue between th
teeth; and some peop
articulate it with the tongue @
the alveolar aréa

or
ne

e
le
A

—_

P2

No difference

yes

“There are two forms o
pronouncing such phonemé/

as in ‘thanks’ (I tell my student
the phonetic symbol is like

tongue between the teeth, so
should pronounce it like that; ¢
we can imitate a person with
lisp — that's the saen sound!).
The other sound isd/ like in

‘this’, a more sibilant sound.”

[S IO

we
Dr
a

P3

difficult
articulation

bath

yes

“The ‘th’ is an English
interdental fricative that can [
either unvoiced (without voca
cord vibration) or voiced (with
vibration).”

2

P4

Inexistent
in Portug.

thanks

yes

yes

“That is the inter-dental soun
produced in between the teeth

P5

No
difference

yes

“Put the tip of the tongue i
between the teeth and produy
the sound letting the air o
through the top of the tongue.”

—

Ut
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P6

difficult
articulation

thanks

yes

“The tongue touches the upp
front teeth. There can be vod
cord vibration or not.”

er
al

P7

Difficult
articulation

thanks

yes

“Diferenca de prondncia d

acordo com as letras que

seguem. Posicdo da lingua
som desejavel da prondncia.”

e

e

P8

No difference

yes

“Interdental (place 0
articulation), fricative (manne
of articulation).
voiced or voicelessd/ [like in]

think/bath; B/ [like in]
that/loathe.”

It can be¢

=

D

P9

Difficult
articulation

thanks

yes

“It is a voiceless phoneme”

P10

difficult
articulation

thanks

yes

“Um som que tive sempre mui
dificuldade de pronunciar, po
nao temos na lingua portugue

Um som que deve seg
pronunciado com a lingua entre

os dentes.”

P11

difficult
articulation

bath

yes

“As palavras com ‘th’ deven
ser pronunciadas com a ling
entre os dentes.”

Note: Q= question
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Appendix D

Informal Questionnaire
(Portuguese version only)

Questions e-mailed to the participants for furtherinformation:

1. As palavrasbreathe, bathe, teethe, soothe, loaf#® comuns para
vocé?

Por exemplo, vocé ja havia lido/ouvido estas pakantes?

Vocé usa estas palavras em conversas com freq@éncia

J& havia pronunciado alguma delas antes (da alidie coleta de
dados)?

2. Se vocé tivesse que dar uma média de anos pasaaa
experiéncia/contato com Inglés, qual seria?

Por exemplo, considerando o tempo de estudo dadjraylas que vocé
ministra, momentos em que vocé esta falando/oullemtto algo em
Inglés - quantos anos de contato/experiéncia voediaa ter?

3. Atualmente vocé da aula de Inglés?

Aula particular, em escola de idiomas, outro caiatex

Se ndo, ja deu aula anteriormente?

4.Vocé se sente motivado a aprender/ensinar Inglés?

Acha motivacdo um fator importante? Por qué?
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Appendix E
Informal Questionnaire - Responses

P1

1- Sim, séo familiares para mim, penso que tivdatorfreqiiente com
elas como ouvinte (em seriados e filmes, tambénmnapuastive na
Inglaterra) e vez ou outra as utilizo sim.

2- Tenho contato com a lingua inglesa desde oad2 a

3-N&o dou aula atualmente; lecionei um ano pelo B#ifas, um ano de
aula particular para uma crianga e um semestreop@axdra.

4-Nao me sinto motivada para aprender/ensinarsrggéno um fim em

sim mesmo. Para mim, o inglés é um meio para digdiiss, dentre os
guais destaco a leitura de literatura de linguéeseg acessibilidade a
textos e midias diversas disponiveis no mundo,aterdom diversas
culturas.

P2
(No response from this participant).

P3

1. Sim, as palavras breathe, bathe e teethe sGmtsasomuns pra mim,
ja soothe e loathe um pouco menos... De qualqueraidembro de té-
las usado anteriormente sim, principalmente asn3emas.

2. Acredito que 3 anos, 3 anos e meio seria a nmé@ia de contato
com a lingua inglesa.

3. Nao atualmente, mas ja dei aulas de inglés nolégio estadual
anteriormente.

4. Sim, me sinto motivado e acho que é um aspegtortante em todo
professor.

P4
(No response from this participant).
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P5
1. Sim, sao palavras que ouco e leio, ndo com rreigiéncia, mas me
séo familiares.

As que uso com certa freqiiéncia sdo: breathe, leasiomthe. Teethe e
loathe sdo mais raras. Como mae e dona de casangasao
conhecidas!

2. Tive dois anos de contato intenso, morei em tem@ no primeiro
ano que morei na Suica s6 me comunicava em inDiggois desse
periodo sempre dei aulas, leio sempre alguma ewisénglés, acesso
noticias em inglés pela internet, fora filmes, masj conversas com
amigos, etc.

3. Atualmente trabalho com traducéo e dou aulagcpkares de inglés.

4. Acho a motivacao crucial para qualquer tipo pleadizado, chego a
nao aceitar alunos que ndo tenham uma motivacé® fara aprender
inglés.

P6
(No response from this participant).

P7

1. Ouvido creio que sim, mas pronunciado acho @i® pelo menos
das cinco palavrinhas, duas delas ja ouvi e fale freqliéncia, mas as
outras néo.

2. Bem, agora meu inglés esti4 focado s6 para o datifico, no

sentido de que os artigos os quais preciso letadms em inglés. Na
época em que estive em contato (diariamente) comgl@&s acho que me
daria uma média de 9,5 - falava o dia todo, oumigto, praticava
bastante, tinha bastante contato com minhas teagnarconversar e
praticar...

mas agora, acho que um 7,5 - 8,0 j& estaria boraidem

3. Atualmente néo estou lecionando, mas ja tiveparéncia de sala de
aula!
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4. Sem motivagcao ndo tem como, nao é?! Se fosse tmjsiderando
todas as dificuldades em dar aula, principalmenteescola publica,
onde a maioria dos alunos ndao tem a "tal da mdnaconde a
maioria entende que o inglés é apenas mais umarianata grade
curricular, eu ndo me arriscaria a tentar novamente

P8
1. Sim, sdo comuns para mim, e as utilizo sempeenguessario.

2. 11 anos, desde que eu tinha 10.

3. Atualmente apenas dou aulas de portugués piEaagsiros (por isso,
tenho muito contato com eles em inglés tambémgrRoja dei aulas de
inglés por 1 ano.

4. Sim, sou motivada e sinto que isso € um fatqgromante. J& tive
minha pratica de ensino dentro do estagio obrigatérsinto que tenho
"jeito para a coisa". O Unico ponto negativo sarfmixa remuneracao...

P9
1. Sim, sdo comuns para mim, mas sdo palavras 8oeestdo em
minhas conversas com freqiiéncia.

2. Entre 7-8 anos.
3. Atualmente ndo, mas trabalhei como professoriaglés durante os
anos de 2006-2008 em diferentes escolas e cursidioteas e ano

passado dei aulas particulares.

4. Sinto-me motivada quando em atividade com aiinguando surge
o interesse: com filmes, musicas e leituras.

P10
1. Essas palavras eu ja li, ouvi e pronunciei, poas usei e as uso
muito pouco.

2. Desde inicio de estudo até aula uns 8 anos guanfcom mais
intensidade.
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3. No momento nao dou aula. Mas ja dei aula emasigoidiomas por
5 anos. Somente uso o inglés agora para ler atgutss cientificos e
fazer meus abstracts de artigo.

4. Sim, me sinto muito motivada. Adorava ser teaehaluna também.
Motivacdo é importantissimo por que nos da forcan@enho pra
aprender.

P11
(No response from this participant).

109



Appendix F
Permission Form — Portuguese version

Universidade Federal de Santa Catarina

Centro de Comunicacao e Expresséo

Departamento de Lingua e Literatura Estrangeiras

Programa de Pos-Graduacdo em Letras/inglés e tuitara
Correspondente

FORMULARIO DE AUTORIZACAO PARA PARTICIPACAO
EM PESQUISA

Prezado participante,

Meu nome é Juliane Trevisol e sou aluna do progmenilestrado da
P6s Graduacgdo em Inglés e Literatura CorrespondddfeSC. Gostaria
de convida-lo a participar de minha coleta de datfdslizmente, os

objetivos da pesquisa ndo podem ser revelados emgue poderiam
interferir no seu desempenho e, assim, nos resgltddsta pesquisa.
Os resultados daqui obtidos seréo a base de miskartdcdo, a ser
defendida em Dezembro de 2009.

Procedimentos

Como participante voluntario deste estudo, vocézega - em horario
extra-classe a ser combinado com o pesquisadortestsnde produgéo
(a ser gravado, individualmente, em audio e vidgeospondera a um
questionario As informac¢Bes contidas no questionario iraeaimar
as andlises dos dados da pesquisa, mas de foromazalgs nomes dos
participantes serdo divulgados, uma vez que sedmtima pesquisa de
cunho quantitativo. Por fim, serd fornecida umalatacdo de
participacdo na pesquisa, providenciada pelo Diddafendo descricdo
da atividade e carga horaria utilizada para azagdio da mesma.

Desde ja, agradeco sua atencéo e colaboracgéao.
Nome:

Assinatura:
Florianépolis, ___ de Junho de 2009.
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Appendix G
Permission Form — English version

Universidade Federal de Santa Catarina

Centro de Comunicacao e Expresséo

Departamento de Lingua e Literatura Estrangeiras

Programa de Po6s-Graduacdo em Letras/inglés e tuitara
Correspondente

PERMISSION FORM

Dear participant,

My name is Juliane Trevisol and | am a student fri@ Master

program at Pds Graduagdo em Inglés e LiteratureeSmondente, here
at UFSC. | would like to invite you to participafeom my data

collection. The research goals cannot be revealefbrtunately, since
that might interfere in your performance and thughe results of my
study. The data obtained from here will be the aseny Master thesis
to be defended in December, 2009.

Procedures

As a volunteer in this study, you will need to aesw questionnaire and
take a production test (individually recorded irdi@uand video), on a
special day to be decided between you and the rmga The
information of the questionnaire will guide the Bs& of the data,
however no names will be revealed since this isantitative research.
Finally, you will receive from DLLE a paper declgi your
participation in the research; the declaration imflbrm the activity you
did and the amount of hours used in this data ciadle procedure.

In advance, | would like to thank you for acceptiogtake part in this
research.

Name:
Signature:
Floriandpolis, June 20009.
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Appendix H

Production Test Sentences

Word-Initial / 8/

1. Thank you for the 1. Keep to thepath.
help. 2. The window faces
2. Thanksgiving is an south

American holiday. 3. You're drinking
3. Things are going from yourself todeath

bad to worse. 4, Mom bought a nice
4, Think about it. & | tablecloth

5. Thunder storms may % 5. Hold yourbreath

be dangerous. £ | 6. | can’'t stand math
6. It's a movietheater "_g and physics.

7. Listen to mytheme| 5 | 7. He takes a colthath
song. = | every morning.

8. She’'s into radio 8. She speaks both
therapy. English and Spanish.

9. It's a verythick book. 9. There’s notruth in
10. That ice is tochin to what he says.

stand on. 10. Put vyour faith in

God.
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1. That's a nice hat.

2. They are from
Hollywood.

3. This is my husband.
4, Those boys are my

friends.

5.  There's no reason tq
~ |go. —
© |6. Can you playthese| ®
S | instruments? s
c | 7. She did not lend me iC
S | themoney. °
§ 8. We were living in g

Hawaii then.

9. The coffeethey serve

is great.

10. I'd rather staythan

go.

1. On hot days wse
often go to the river tg
bathe

2. That cream left he
skin reallysmooth

3. The suit was so tigh
that | could hardijreathe
4, Waiting for people
is something | really
loathe
5. The baby has starte
to teethe

6. It's good tobreathe
in fresh air.

7. Comewith us.

8. This will help to
sootheour sunburn.

9. Mix  blue  with

orange and you get purple.

10. Her skin is as

smoothas a baby’s bottom.

Distractor sentences:
Have an awesome day!

| hope you're not too tired!

What's the time?

Remember what | told you before.
Have you ever been in love?
Maria taught German at school.

| need a new pair of sunglasses.
All stores are giving discounts.

10. I can dance well but I cannot paint.
11. Apples grow on trees.

12. Itis very nice to meet you.

CoNOORWNE

13. Come over here for a second, please.

| very much appreciate your participation.

—
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14.
15.
16.
17.
18.
19.
20.

My friends are coming over for dinner.

How would it feel to be free?

Forget about your problems and focus on what youdea
Kids love to play outdoors.

Summer is the best season of the year.

She said she would fight for her kids.

| just love to be up in the mountains.
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Appendix |

Production Test — Example

* Read and record the following sentences.

« Do not read or rehearse them before recording.

« Please speak clearly and audibly.

« Do not repeat words or sentences that you belieygving made
mistakes.

« Try to follow your own pace, without interruption and repetition.

Think about it.

How would it feel to be free?

| can’t stand math.

Listen to my theme song.

The suit was so tight that | could hardly breathe.
She said she would fight for her kids.

It's a movie-theater.

Keep to the path.

Summer is the best season of the year.
Thanksgiving is an American holiday.

On hot days we often go to the river to bathe.
I'd rather stay than go.

Kids love to play outdoors.

That ice is too thin to stand on.

Waiting for people is something | really loathe.
Forget about your problems and focus on what youdoa
Things are going from bad to worse.

She’s into radio-therapy.

He’s better off now that she’s gone.

Thunder storms may be dangerous.

It's a very thick book.

They are from Hollywood.

My friends are coming over for dinner.

That's a nice hat.

You're drinking yourself to death.

Come over here for a second, please.
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That cream left her skin really smooth.
This will help to soothe our sunburn.

| just love to be up in the mountains.
This is my husband.

It is very nice to meet you.

The coffee they serve is great.

The baby has started to teethe.
Apples grow on trees.

Can you play these instruments?

| can dance well but | cannot paint.
Mom bought a nice tablecloth.

All stores are giving discounts.

The window faces south.

Thank you for the help.

| need a new pair of sunglasses.
There’s no reason to go.

Maria taught German at school.

He takes a cold bath every morning.
Have you ever been in love?

She speaks both English and Spanish.
Remember what | told you before.

It's good to breathe in fresh air.
There’s no truth in what he says.

Mix blue with orange and you get purple.
Those boys are my friends.

What's the time?

Put your faith in God.

| hope you are not too tired!

Hold your breath.

Her skin is still as smooth as a baby’s bottom.
We were living in Hawaii then.

She did not lend me the money.

| very much appreciate your participation.
Have an awesome day!
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Appendix J

Table of Ratings

P1 Rater | Rater | Agreed | P2 Rater 1 Rater| Agreed

1 2 on on

1 these o 0 (0 © smooth. 6 6 6 0

2 soothe 6 6 |6 0 bathe. 8 0o 0 0o

3 smooth. 6 5|6 o death. 6 0 6 0

4 death. 8 6 |6 8 thin 6 6 8 6

5 That d 8|05 o |d thick 6 0 6 0

6 They d 8 |d @ teethe. 6 6 6 8

7 thick 6 8 f 06 |f they o d o 0 0

8 teethe. 6 6 |f 0 |f these 8 0o o d d

9 they d 8 |d d Thunder 6 8 B 8

10 | This d 8 |d o soothe 0 0o o 0

11 | Thunder 6 6 |6 6 therapy 6 6 0 6

12 | therapy 8 6 |6 8 theater 6 6 8 6

13 | Things 6 6 |6 06 loathe. o 0 6 8 |6

14 | loathe. 6 6 |d d|d d Things 8 6 6 8

15 | thin 6 8 6 f | f That d d 0 0 o0 0

16 | than d d|od d|d than d d o 8|0 ©

17 | bathe. o 0 |v 8 o 0 Thanksgiving 6 6 6 6

18 | Thanksgiving 6 6 |06 06 path. 6 0 6 0

19 | path. 6 6 |6 6 breathe. 8 d 5 d

20 | theater B 6 |6 6 They d d 8 5 |d B

21 | breathe. 6 0|0 © theme 6 0 6 0

22 | theme 8 6 |f 66 This d 9o o 0 |0

23 | math 8 6 |6 8 truth 6 6 8 6

24 | Think 6 0 6 0 tablecloth. 6 0 6 0

25 | the d d d o 0 the d d o 0 o0 0

26 | then o 0|0 © then d d o 8|0 ©

27 | smooth 6 6 |6 6 bath 6 6 6 0

28 | breath 8 6 |6 8 breath. 6 6 6 0

29 | faith 6 0 6 0 south. 6 0 6 0

30 | Those o 00 © faith 6 6 8 6

31 | with 8 6 |6 8 math 6 6 8 6

32 | truth 6 0 6 0 There 0 0 o 0

33 | breathe 8 6 |6 8 Those 0 0o )

34 both 6 0 6 8 with 0 0 o 0o

35 | bath 6 6 | f f 6 6 breathe oG] o 0

36 | There dd [dd both 6 6 6 0

37 Thank 6 0 6 8 Think 6 8 6 6

38 | south. 8 6 |6 8 smooth o 08 6 6 |6

39 | tablecloth. 6 6 |6 f f Thank 6 6 6 0

40
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P3 Rater | Rater | Agreed | P4 Rater 1 Rater| Agreed
1 2 on 2 on
1 soothe 6 6 |6 8 smooth. 8 © o 0
2 Think 6 6|6 6 death. t 0 6 0 0
3 | death. B 6|6 6 They d d d d
4 than o 0|0 © thick 6 0 t 6 t
5 | Things B 6|6 6 Things 8 6 B 8
6 They 5 0 |0 o teethe. 5 o 6 0
7 | thick 60 © they d d |5 8|5 ®
8 teethe. o 0|0 © bathe. 0 0o o 0
9 | they d 8|0 o |0d This d d |5 8 |d o
10 | faith 6 6|6 8 Thunder t 8 6 6 |6
11 | That o 0|0 © That 8 d 8 d
12 | bathe. 8 6 |6 8 these d d o d |0
13 | loathe. o 0 (6 6 |6 @6 soothe 6 6 6 0
14 | thin 6 6|6 6 therapy 6 0 6 0
15 | these 6 d |0 0o o) Thanksgiving 0 t 6 6 0
16 | path. 6 6|6 6 loathe. d d d d
17 | theater 6 6 |6 t t thin 6 0 8 6
18 | Thunder 6 6|6 0 than 6 d o 0 o}
19 | breathe. 5 6|0 © path. 8 t B 6 0
20 | This o 0|0 © theater tot 6 6 |6 6
21 | theme 6 6|6 0 breathe. d d 0 0o
22 | math 6 6 |6 8 theme 6 8 6 0
23 | therapy 8 t |6 t math 6 0 6 0
24 | smooth 6 5|6 © Think tot 6 6 |68
25 | smooth. 6 8|6 0 8 the d d d o
26 | Thanksgiving 6 6 (6 6 then d d d d
27 | There o 0 (0 © smooth d d d d
28 | tablecloth. 6 6 |6 t t breath. 6 0 6 0
29 | Those o 0 |0 d d faith 6 0 d 8 |d
30 | bath 6 6|6 6 tablecloth. t ot t ot
31 | south. 6 6|6 8 with 8 Xo | 0 Xg
32 | with 6 6|6 6 truth 6 0 6 0
33 | then o 0 (0 © breathe o d o d
34 | truth 6 6|6 6 south. 6 0 6 0
35 both 6 0 6 8 both 6 8 6 6
36 | breathe o 0 (6 © |8 bath 6 0 8 6
37 | Thank 6 6|6 6 Thank 6 0 6 0
38 | breath. 8 6 |6 8 There o d ) o}
39 | the d d|dd Those 8 d o d
40

Note Xg = token was
even though the target word was produced.

not produced; it was
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P5 Rater | Rater | Agreed | P6 Rater | Rater 2 Agreed

1 2 on 1 on

1 these o 0 |0d © Thank t 0 t ot t

2 soothe o 0|0 8 0 This d 8 |d d

3 smooth. 6 6|6 6 smooth. 6 6 |6 6

4 death. 6 6 6 0 soothe o 0|0 o

5 That o 0 |0d © death. 6 6 |6 6

6 They o 0|0 © That d d|d d

7 thick 6 6 6 0 these d d|d d

8 teethe. o 0|6 6 |6 0 they d d|d @

9 they o 8|0 d They 8 80 |d d d

10 | This o 0|0 © thick 6 6 |6 6

11 | Thunder 6 6 6 0 teethe. 6 6 6 8

12 | therapy 6 6|6 6 therapy 6 6 |6 6

13 | Things 6 6 |6 8 Thunder t t |6 6 6 8

14 | loathe. o 0|6 6 6 0 loathe. 0 6 |d d

15 | thin 6 6|6 6 Things 6 6 |6 6

16 | than o 0|0 0o bathe. 0 6 |d d d d

17 | bathe. o 0|6 6 |6 0 than d d|d d d

18 | Thanksgiving 8 6 |0 8 thin 6 6 |6 f f

19 | path. 6 6 |06 0 Thanksgiving tot |t ot

20 | theater 6 6 |06 @0 path. 6 6 |6 6

21 | breathe. o 0|0 8 0 theater 6 0 6 8

22 | theme 6 6 |6 6 breathe. d 8|8 © d

23 | math 6 0 6 0 both 6 0 6 8

24 | Think 6 6|6 6 theme 6 6 |6 6

25 | the 8 8|0 d d the d d|d d

26 | then o 0|0 © Those d d|d d

27 | smooth o 0|6 6 |6 0 There d d|d d

28 | breath 6 6 6 0 math 6 0 6 8

29 | faith 6 6|6 6 Think 6 6 |6 6

30 | Those o 0|0 o bath 6 0 6 8

31 | with o 0|6 6 |6 0 smooth 6 6 |6 6

32 | truth 6 6 6 0 then o0 6 |d o d

33 | breathe 6 6|6 6 breath. 6 6 |6 6

34 | both 6 6 |6 6 faith 6 6 |f 8 f

35 | bath 6 6 |6 6 truth 6 6 |6 8

36 | There o 0|0 0o tablecloth. 6 6 6 0

37 | Thank 6 6 6 0 south. 6 0 6 8

38 | south. 6 6|6 6 with 6 6 |6 6

39 | tablecloth. 6 6 6 0 breathe 0 d|v © \%

40
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P7 Rater | Rater | Agreed | P8 Rater 1 Rater| Agreed

1 2 on 2 on

1 they o 8|0 © tablecloth. 6 0 6 0

2 thin 6 6 6 0 these o 0o o 0

3 bathe. 6 6|6 6 smooth. 6 0 6 0

4 soothe o 0|6 6 6 0 soothe o 0o o 0

5 That d d|d d death. 6 0 6 0

6 They o 8|0 d d That 5 o 5 °

7 thick 6 6 |6 6 thick 6 0 6 0

8 path. 6 6|6 6 They 5 o 5 °

9 breathe. o 0|6 6 6 0 teethe. o 0o 6 0 6 8

10 | teethe. 6 6|6 6 they 5 o 5 °

11 | This d d|d d This 5 o o 0o

12 | Thunder 6 6 |6 6 with 5 o 5 °

13 | death. 6 6 |6 6 Thunder 6 0 6 0

14 | with o 9|6 6 |6 6 Things 6 0 6 0

15 | therapy 6 6 |6 6 therapy 6 0 6 0

16 | Things o 6 |t 8 t loathe. o © 6 6 |6 0

17 | loathe. g th|e th thin 6 0 8 0

18 | than d d|d d bathe. o 0o o 0 (]

19 | these d d|d d Thanksgiving 6 0 6 0

20 | Thanksgiving t ot |t t than 5 o o d

21 | bath 6 6 6 0 path. 6 6 6 0

22 | theater 6 6|6 6 theater 6 0 6 0

23 | math 6 0 6 0 breathe. o 0o 6 0 6 8

24 | There o 8|0 d d math 6 0 6 0

25 | Think 6 6 6 0 theme 6 6 6 0

26 | the d d|d d Think 6 0 6 0

27 | theme 6 6|6 6 the 5 o d 8 |d

28 | then d d|d d then o 0o o 0

29 | smooth 6 6|6 6 smooth 6 0 6 0

30 | breath. 6 6 6 0 faith 6 6 6 0

31 | with o 0|6 6 |6 0 breath. 6 0 6 0

32 | Those o 0|0 d both 6 6 6 0

33 | truth 6 6|6 6 Those 5 o 5 °

34 | Thank 6 6 6 t truth 6 6 6 0

35 | breathe. o 0|6 6 6 0 with o 0o 6 o |6

36 | smooth. 6 6 |6 6 Thank 6 0 6 0

37 | south 6 0 6 0 breathe o 0o o 0

38 | tablecloth. tfotf | tfotf bath 6 0 8 0

39 | both 6 6 6 0 south 6 6 6 0

40 | faith 6 6 (66 There 5 o 5 °
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P9 Rater | Rater 2 Agreed | P10 Rater 1 Rater 2 Agreed
1 on on

1 with d d|d d they d d d d
2 death. 6 6 |6 8 thin 6 0 6 8
3 thin 6 6 |f 8 bathe. 6 0 6 6
4 bathe. 6 0 o 0 soothe 6 6 6 t t
5 teethe. 6 6 |6 6 That d d d d d
6 Thunder t ot |t ot They d d d d
7 They d d|d d thick 6 0 6 6
8 therapy 6 6 |6 6 path. 6 0 6 6
9 loathe. o 0|6 6 0 breathe. 6 6 6 8

10 | theme 6 6 |6 6 teethe. 6 0 6 6

11 | thick 6 6 |6 6 This d d d d d
12 | theater 6 6 |6 6 Thunder 6 0 6 6

13 | they d d|d d death. 6 0 6 6

14 | Things 6 6 |6 6 with 6 0 6 8

15 | smooth. 6 6 |6 6 therapy 6 0 6 t t
16 | soothe o 6 (6 8 Things 6 6 6 8

17 | these d d|d d loathe. 6 0 6 6

18 | than 0 d |0 d than d d d d

19 | That 8 d |8 d these d d d d
20 | breathe 9 06 |06 0 Thanksgiv 6 0 6 0

in

21 | path 6 6 |6 6 ba?th 6 0 6 6

22 | breathe. 6 0 6 theater 6 6 6 8

23 | Thanksgiv [ 8 6 | 6 6 math 6 0 6 6

in

24 tn?th 6 6 |6 6 There d d d d

25 | There d d|d d Think 6 0 6 6

26 | math 6 0 6 8 the d d d d

27 | south. 6 6 |6 6 theme t ot t 0 (]
28 | Think 6 6 |6 8 then d d d d

29 | the d d|d d smooth 6 0 6 6

30 | faith 6 0 6 8 breath. 6 6 6 8

31 | Thank 6 6 |6 6 with 6 0 6 6

32 | Those d d|d d Those d d d d

33 | with 6 6 |6 8 truth 6 0 6 8

34 | smooth 6 6 |6 6 Thank t 0 t 0

35 | breath. 6 0 6 8 breathe. 6 6 6 8

36 | both 6 6 |6 6 smooth. 6 0 6 6

37 | bath 6 0 6 8 south t ot t ot

38 | then d d|d d tablecloth. | 8 © 6 6

39 | tablecloth. | 6 6 | 6 6 both 6 0 6 6
40 | This d d|d d faith 6 0 6 8
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P11 Rater 1 Rater 2 Agreed o

1 they d d d d

2 thin 6 6 6 8

3 bathe. 6 0 6 0

4 soothe XXX XXX XXX
5 That d d d d

6 They d d d d

7 thick 6 6 6 8

8 path. 6 8 6 0

9 breathe. 6 86 6 6

10 | teethe. 0 0o 6 0 6 8
11 | This d d d d

12 | Thunder t ot t ot

13 | death. 6 06 6 6

14 | with o d o 0

15 | therapy 6 8 6 t t
16 | Things 6 86 6 0

17 | loathe. oG] 6 0 6 8
18 | than d d d d

19 | these oG] d d d
20 | Thanksgiv | 8 6 6 0

ing

21 | bath 6 6 6 0

22 | theater 6 86 6 6

23 | math 6 0 6 0

24 | There d d d d

25 | Think 6 6 6 0

26 | the d d d d

27 | theme 6 86 6 6

28 | then o 0 o 0o

29 | smooth 6 86 6 6

30 | breath. 6 0 6 0

31 | with o d 6 0 6 86
32 | Those d d d d

33 | truth 6 86 6 6

34 | Thank 6 06 6 6

35 | Breathe. oG] 6 0 6 8
36 | smooth. 6 86 6 6

37 | south 6 0 6 0

38 | tablecloth. | 6 © 6 6

39 | both 6 6 6 0

40 | faith 6 6 6 8

Note XXX represents tokens that were removed fromahalysis due
to mispronunciation (participant produced a conghetifferent word
other than the target one).
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Appendix K

Table of Productions per word-unit

Table K1. Productions of word-initig/in sentence-initial position

Target word

Word-initial /8/

Environment: @/ in sentence initial

Thank
Thanksgiving
Things

Think
Thunder

Accurate production
18

18
21

22
18

Replacement
4 [t]
4[t]
1[t]
0
4 [t]

N = 22 (total of 22 productions of the target werdll x 2).

Table K2. Productions of word-initigd/ in after-vowel position

Target word

Word-initial /8/

Environment: @/ after vowel

theater
theme
therapy
thick
thin

Accurate production
21

21

19
20
19

Replacement
1[t]

1[t]

2[t]
1[t]+1(f]

3 [f]

N = 22 (total of 22 productions of the target werdll x 2).

Table K3. Productions of word-find//in sentence-final position

Target word

Word-final B/

Environment: @/ at the end of the sentence

path
south

death
tablecloth

breath

Accurate production
22
20

22
16

22

Replacement
0
2[t]
0
3[t]+1[f]+2[tf]
0

N = 22 (total of 22 productions for each targetaverll x 2).
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Table K4. Productions of word-find//in before-vowel position

Target word

Word-final B/

Environment: final @/ followed by a vowel

math
bath
both
truth
faith

Accurate production
22
22
22
22
20

Replacement

Cooo

1[d]+1[f]

N = 22 (total of 22 productions of the target werdll x 2).

Table K5. Productions of word-initiad/ in sentence-initial position

Target word

Word-initial /6/

Environment: @/ in sentence initial

That
They
This
Those
There

Accurate production
11

11
12
11
11

Replacement
11 [d]
11 [d]
10 [d]
11 [d]
11 [d]

N = 22 (total of 22 productions of the target werdll x 2).

Table K6. Productions of word-initigd/ in after-vowel position

Target word

Word-initial /6/

Environment: ®/ after vowel

these
the
then
they
than

Accurate production
11

7

13
15
11

Replacement
11 [d]
15[d]
09 [d]
07 [d]
11 [d]

N = 22 (total of 22 productions of the target werdll x 2).
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Table K7. Productions of word-fina//in sentence-final position

Word-final 6/
Target word Environment: &/ at the end of the sentence
Accurate production Replacement

bathe 7 13 0] + 2 [d]

smooth 3 19 [0]

breathe 10 11 0]+ 1[d]

loathe 3 14 [8] + 4 [d] + 1[t"]
teethe 4 17 [0] + 1 [f]

N = 22 (total of 22 productions for each targetaverll x 2).

Table K8. Productions of word-fina//in before-vowel position

Word-final B/
Target word Environment: final @/ followed by a vowel
Accurate production Replacement

breathe 8 12[0]+1[d]+ 1 [v]
with* 4 04 [08] + 2 [d]
soothe** 8 11 [0] + 1 [t]

with 4 170]+1¢

smooth 1 19 0] + 2 [d]

Note N = 22 for all tokens excepwith* and soothé* (total of 22
productions of the target word — 11 x 2).

* Due to a problem during data collection, theith® token (in the
sentenceCome with ugwas present at the production test of only 5 of
the participants, that is P7, P8, P9, P10 and Atk other participants
did not have this sentence in their test. Thus; B0 for this target
word.

* Two tokens of soothewere excluded from the analysis due to
mispronunciation.
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