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ABSTRACT
PERCEPTION AND PRODUCTION OF ENGLISH SYLLABLE-FINAL NASALS BY
BRAZILIAN LEARNERS
DENISE CRISTINA KLUGE

UNIVERSIDADE FEDERAL DE SANTA CATARINA
2004

Supervising Professor: Dr. Barbara Oughton Baptista

Considering the lack of fully realized coda nasals in Brazilian Portuguese, this
cross-sectional study aims to investigate pre-intermediate Brazilian EFL learners’

perception and production of the nasals /m/ and /n/ in syllable-final position. The data were

collected from twenty pre-intermediate students regularly attending the Extracurricular
Language Program of the Universidade Federal de Santa Catarina. Perception was assessed
through a Categorial Discrimination Test (Flege, Munro and Fox, 1994) and an
Identification Test. A group of three native speakers also took both perception tests as a
reference for comparison. Regarding phonological context, both perception tests considered
the previous vowel as a variable. Production data was collected by means of a Sentence

Reading Test containing monosyllabic and disyllabic words with either /m/ or /n/ in

syllable-final position. The phonological contexts considered in the production were stress
and position of the target syllable for the disyllables; and previous vowel and following
segment (consonant, vowel or silence) for the monosyllabic words.

The results from the perception tests revealed that the previous vowel seemed to

influence the accurate perception of the target nasals /m/ and /n/ by the Brazilian learners

and the native speakers. Both groups seemed to have difficulties in either discriminating or



identifying the target nasals in the context of nearly the same previous vowels, although to
different degrees. As regards production, results show that the lack of fully realized
syllable-final nasals in Brazilian Portuguese influenced the Brazilian learners’ production.
The Brazilian participants generally nasalized the vowel and deleted the nasal consonant
when they did not accurately produce the English coda nasals. Regarding the phonological
context, the results show that silence was the following context in which the participants
had most difficulty in producing the coda nasal. These results may be accounted by the
influence of degree of vowel nasality in Brazilian Portuguese, which may indicate the
importance of phonological context in the production of nasal consonants in the coda.
Concerning the relationship between perception and production, statistically significant
results showed positive correlation between the results of the Brazilian learners in the two

perception tests and the production test.
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RESUMO
A PERCEPCAO E A PRODUCAO DAS NASAIS NO FINAL DE SILABAS POR
ALUNOS BRASILEIROS DE INGLES
DENISE CRISTINA KLUGE

UNIVERSIDADE FEDERAL DE SANTA CATARINA
2004

Este estudo investiga como um grupo de alunos brasileiros aprendendo inglés em
nivel pré-intermedidrio — no Curso Extracurricular de Inglés da Universidade Federal de

Santa Catarina - produz e percebe as nasais /m/ e /n/ em final de silaba em palavras

inglesas, considerando a influéncia do processo de nasalizacdo do portugués brasileiro. A
percepc¢do foi aferida através de um Teste de Discriminagdo Categoérica (Flege, Munro e
Fox, 1994) e um Teste de Identificagdo. O teste também foi aplicado a um grupo de trés
falantes nativos de inglés norte-americano, como medida de comparacdo. Os dois testes de
percepcdo consideraram a vogal anterior a nasal alvo como varidvel de contexto
fonolégico. A produgdo, por sua vez, foi avaliada através da leitura de frases contendo

palavras monossilabas e dissilabas com as nasais /m/ e /n/ na coda. Os contextos

fonoldgicos considerados na producdo foram acentuacdo vocabular nas palavras dissilabas,
e vogal anterior e contexto fonoldgico seguinte (consoante, vogal ou siléncio) nas

monossilabas.



Os resultados dos testes de percepcao revelaram que a vogal anterior parece exercer
certa influéncia sobre a performance dos participantes brasileiros e dos falantes nativos na
percep¢ao das nasais em posicdo final de silaba. Os dois grupos demonstraram certa
dificuldade em discriminar ou identificar a consoante nasal alvo no contexto das mesmas
vogais anteriores. Quanto a producdo, os resultados demonstraram que o processo de
nasalizacdo do portugués brasileiro influenciou a producdo dos participantes brasileiros.
Quando ndo produziram corretamente a consoante nasal em posicdo final de silaba, os
alunos nasalizaram a vogal anterior e apagaram a consoante. Quanto ao contexto
fonoldgico seguinte, os resultados indicam que o contexto que mais desfavoreceu a
producdo correta da consoante nasal foi siléncio. Os resultados podem indicar a influéncia
do grau de nasalidade das vogais no portugués brasileiro, o que pode sinalizar a
importancia do contexto fonoldgico na produgdo das consoantes nasais na coda. Quanto a
relacdo entre percepcdo e produgdo, resultados estatisticamente significativos indicaram
uma correlacdo positiva entre os resultados dos alunos brasileiros nos dois testes de

percepg¢ao e no teste de produgdo.
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CHAPTER 1

INTRODUCTION

As claimed by Gass and Selinker (2001), phonology is a relevant field of research
for both Second Language Acquisition (SLA) and Linguistics, due to the fact that one
feature that these areas share is “a concern with the learning problem. That is, how can
learners acquire the complexities of a second human language? > (p.141). The authors also
state that phonology is “a complex process. An understanding of how learners learn a new
phonological system must take into account linguistic differences between the native
language and the target language systems as well as universal facts of phonology” (p.163).

One of the most important factors concerning second language acquisition is L1
transfer to L2. Early research in L2 phonetics and phonology employed contrastive analysis
(CA) almost exclusively (Weinrich, 1953, cited in Major, 1994). In the 1960s and 1970s,
the weakness of the CA became apparent and it was recognized that a simple comparison
between native language and target language was not enough to predict and explain all the
difficulties a learner had when learning a second language. As stated by Major (1994), “one
of the drawbacks of CA was its failure to predict level of difficulty or order of acquisition”
(p-186).

In order to provide a better explanation for the difficulties in learning a second
language, in addition to L1 transfer, Eckman (1977) introduced the notion of markedness as
an important factor in the development of the L2 system. Major (1994) states that
markedness “has been variously defined, from statistical frequencies (i.e., the more marked

the less frequent), to a strict implicational hierarchy (i.e., X is more marked than y if the



presence of x implies the presence of y but not vice versa)” (p.186). In his Markedness
Differential Hypothesis (MDH), Eckman posits that markedness can predict order of
acquisition: the less marked phenomenon is acquired before the more marked. In 1991,
Eckman developed the interlanguage Structural Conformity Hypothesis (SCH), which
states that “the universal generalizations that hold for the primary languages hold also for
interlanguages” (p.24). Eckman claims that the SCH is a stronger hypothesis than the MDH
due to the fact that the former can account for difficulties where the native language and the
target language structures are not different and to the fact that it is falsifiable.

The studies cited above and many others have helped those who work in the field of
L2 phonetics and phonology and SLA in general to identify the sources of errors in L2
acquisition. However, there is still a lot to be observed and discovered about L2 acquisition.

Some studies show that perception and production play a very important role in the
acquisition of a second language. Flege (1981) posits that L2 sounds may be perceived in
terms of those of the L1 by the learner, making this perception different from that of a
native speaker. For instance, sounds that are separate phonemes in language A might be
merely allophones of the same phoneme in language B. Flege claims that this may
influence the production of these sounds in language A by a native speaker of language B
because of the identical mental representation that the speaker has for the two sounds.
Major (1986) proposes that a learner who can perceive a non-native sound very well may
be able to create a mental representation that is identical or nearly identical to that of the
native speaker. However, Major points out that a learner with poor perception will have an
L2 mental representation identical to that of his/her native language or intermediate
between those of the native language and the target language. Interference, as Major (1986)

says, tends to occur when the difference between a phenomenon in the native language and



one in the target language is very slight, since the more different two phenomena are, the
easier it is to perceive the difference.

There are few studies in interlanguage (IL) phonetics and phonology, especially
concerning Brazilian speakers of English as a second language. Considering consonants
and their position and combination within the syllable, there are only a few studies related
to Brazilian learners: Baptista and Silva Filho (1997) and Koerich (2002), investigating

English final consonants; and Rebello (1997), Rauber (2002) and Cornelian Junior (2003),

investigating English initial /s/ clusters, for instance. Due to the lack of research and

considering the importance of perception and production in the acquisition of a second
language, the aim of this study is to investigate the perception and production of English

coda nasal consonants /m/ and /n/ by Brazilian learners of English as a foreign language,

with six main purposes: (1) to investigate the interference of the lack of fully realized coda
nasals in Brazilian Portuguese in the learner’s perception of English nasal consonants in
syllable-final position; (2) to investigate whether the phonological context influences the
perception of English coda nasals, considering the previous vowel as a variable; (3) to
investigate the interference of lack of fully realized coda nasals in Brazilian Portuguese
rhymes in the interlanguage production of English coda nasals; (4) to investigate whether
the length of the word (disyllabic vs. monosyllabic words) influences the production of
nasals in syllable-final position; (5) to investigate which phonological contexts
favor/disfavor the interlanguage production of English coda nasals, considering stress of the
target syllable as a variable for the disyllabic words, and following context (consonant,

vowel or silence) and previous vowel as variables for the monosyllabic words; and (6) to



investigate whether there is a correlation between the perception and the production of the
English syllable-final nasals by the participants.

The thesis is organized into five chapters. Chapter 2 presents an overview of the
literature important for the present study concerning the syllable structures of English and
Brazilian Portuguese (BP), the process of nasalization in both languages, as well as some
theories and studies concerning production, perception and their relationship. Chapter 3
describes the method, the material and the procedures used to collect the data, as well as
some details about the participants. Chapter 4 presents the data obtained and discusses the
results of the investigation. Chapter 5 presents a few tentative conclusions for the study and

discusses some pedagogical implications, limitations and suggestions for further research.



CHAPTER 2

REVIEW OF THE LITERATURE

As stated by Cutler, Mehler, Norris and Segui (1986), ‘“syllable structure is
notoriously an area in which languages differ widely. This does not mean to say that some
languages have syllables while others don’t; part of the attraction of the syllable as a
universal processing unit is that it is a true linguistic universal.” (p.387). According to
theses authors, consonants and vowels are present in all languages and all languages can be
described in terms of syllables. The difference concerns syllable structures, as stated before.
For instance, while some languages have simple syllable structures such as CV sequences,
other languages have more variation, from a simple V to a CCCV:CCC sequence (V:
means a long vowel).

According to Metrical Theory, the syllable consists of two phonological units: the
onset and the rhyme. The rhyme of a syllable is a unit that consists of the peak or nucleus
and the coda (Giegerich, 1992).

Syllable
Onset Rhyme
Peak Coda

Codas and onsets are optional, whereas the peak is the only obligatory unit. As
posited by Goldsmith (1990), “the syllable is a phonological constituent composed of zero
or more consonants, followed by a vowel [the nucleus], and ending with a shorter string of

zero or more consonants” (p.108). Syllables containing a complete rhyme (peak plus coda)



are called closed syllables (a CVC sequence), and syllables containing only the peak in the
rhyme are called open syllables (a CV sequence).

The following section describes the structures of English and Brazilian Portuguese
syllables, with special attention to the coda, in order to provide insights into the production

of nasals by Brazilian speakers of English in syllable- final position.

2.1. The English and the Brazilian Syllable
2.1.1. The English Syllable
According to Brinton (2000, p. 65), an English syllable may optionally contain from
zero to three consonants in the onset and from zero to four consonants in the coda, which
can be represented as:
(©) (©) (©) (V) (O)(O)(O) (O
Based on the representation above, some examples of English syllable types can be:

(1) VCC as in ink;

(2) CV as in be;

(3) CVC as in bad,

(4) CCVC as in spun;

(5) CCVCC as in spark;

(6) CCCVC as in strap;

(7) CCCVCC as in strict,;

(8) CCCVCCC as in strength;

(9) CCCVCCCC as in strengths.

As can be seen in the examples, there are open and closed syllables in English. As

stated previously, onsets are not obligatory in English syllables, but when a syllable has an



onset it may contain up to three consonants. The only consonants that cannot occur in

single-consonant onsets are /r)/ and /3/ (Giegerich, 1992). Two-consonants onsets consist of

two major groups (O’Connor, 1992, p.64):

(a) If the first consonant is /s/, the second consonant must be /p, t, k, f, m, n, |, w, y/ as in

spy, stay, sky, sphere, small, snow, sleep, swear, suit.

(b) If the second consonant is /I, r, w or y/, the first one must be /p, t, k, f, d, b, g, f, 0, |,

v, m, n, h/; however, not all these sequences are permitted. The possible sequences are:

/pl, Ibl, It/ followed by /1, r, y/ as in play, pray, pure, blow, bread, beauty, fly, from, few;,

/t/, /d/ followed by /r, w, y/ as in try, twice, Tuesday, dress, dwell (rare), dunes;

/k/ followed by /I, r, w, y/ as in climb, cry, quite, cure;

/g/ followed by /I, r/ as in glass, green;

/8/ followed by /r, w/ as in throw, thwart (rare);

/§/ followed by /r/ as in shrink;

/vl followed by /y/ as in view;

/m/ followed by /y/ as in music;

/n/ followed by /y/ as in new;

/h/ followed by /y/ as in huge.

The possible combinations for three-consonant onsets are presented in the schema below

(Prator & Robinett, 1985, p.176).



/w/

Ip/ Iyl
/sl It N
I/ It/

The coda in English allows a greater variety of combinations. As stated before,
codas in English may contain up to four consonants. The only consonant that cannot occur

in a single-consonant coda in English is /h/. Two-consonant codas can be formed as follows

(Jensen, 1993; O’Connor, 1992): (a) stop + stop sequences -/pt, kt, bd, gd/; (b) stop +

fricative sequences - /p0, 10, d0, ps, ks, bz, dz, gz/; (¢) fricative + stop sequences - /sp, ft,

0t, st, [t, vd, dd, zd, 3d, sk/; (d) fricative + fricative sequences - /f, fs, Os, vz. 8z/; (f)

nasal + consonant - /mp, mf, mz, nt, nd, ntf, nd3, n0, ns, nz, nd, nk, nz/; (g) /I +

consonant - /lp, Ib, It, Id, Ik, It{, 1d3, 18, Is, Iz, If, Iv, If, Im, In/; (h) /r/ + consonant - /rp, rb,

rt, rd, rk, rg, rtf, rd3, rf, rv, r0, rs, rz, rf, rm, rn, rl/.

Many three-consonant codas are formed by the addition of the inflectional suffixes

of regular past tense, as in learned /rnd/, and third person singular to verbs, as in works

/rks/, and, also, with the addition of the plural inflection to nouns as in cards /rds/. There

are other examples of three-consonant codas, such as /kst/ in text, /mpt/ in prompt, /nkt/ in



distinct, /mps/ in glimpse, /nst/ in against, /rps/ in corpse, /rld/ in world, /ksB/ in sixth,

and /rpt/ in excerpt (Jensen, 1993; Prator & Robinett, 1985).

As mentioned by Jensen (1993, p.70), four-consonants sequences can be obtained
by adding an inflectional suffix to three consonant codas, though some of them tend to be
simplified by native speakers. For instance, some four-consonant codas are formed by

adding the past tense inflection as the sequence /mpst/ in glimpsed, and the sequence /Itst/

in waltzed,; others are formed by adding the plural inflection as the sequence /ksts/ in texts,

/rsts/ in bursts, and /If@s/ in twelfths (Prator & Robinett, 1985, p.179). The last three

examples given tend to be simplified by native speakers to /kss/, /rss/ and /Ifs/ or /18s/.

2.1.2. The Brazilian Portuguese Syllable

According to Cristofdro Silva (1999), a Brazilian Portuguese syllable may
optionally contain from zero to two consonants in the onset and in the coda, the vowel
being the only obligatory segment. The BP syllable can be represented as (V’ represents a
glide segment):

OO VHNV)O©

Some examples of BP syllable types are listed by Collischonn (2001):
(1) Vasiné - ‘is;
(2) VC as in ar — ‘air’;
(3) VCC as in instante — ‘instant’;
(4) CV as in ca — ‘here’;

(5) CVC as in lar — ‘home’;



(6) CVCC as in monstro — ‘monster’;
(7) CCV as in tri — ‘tri-;
(8) CCVC as in trés — ‘three’;
(9) CCVCC as in transporte — ‘transportation’;
(10) VV as in aula — ‘class’;
(11) CVV asin lei —‘law’;
(12) CCVV as in grau — ‘degree’;
(13) CCVVC as in claustrofobia —‘claustrophobia’.
As can be seen in the examples, there are open and closed syllables in Brazilian
Portuguese. As stated previously, onsets are not obligatory in BP syllables, but when they
occur they may have up to two consonants. Considering the BP inventory, the only

consonants that cannot occur in single-consonant onsets are [n], [A] and [r] in word-initial

position. The flap does not occur at all in word-initial onsets, and [n] and [A] only occur in

the loan words nhoque —‘gnochi’, lhama — ‘llama’, lhano — ‘plain’ (Cristoféro Silva, 1999;
Mateus and d’ Andrade, 2000).

As Mateus and d’Andrade (2000) mention, “in common with other languages,
Portuguese does not accept all consonant clusters as onsets” (p.40). According to Cristofaro
Silva (1999, p.157), when two-consonant onsets occur, the first consonant is an obstruent

(/p/, Ivl, I, VI, 11/, 1d/, I/, /g/) and the second one is a liquid (including /I/ and /r/). The

sequence /dl/ does not occur in the BP onset, and the sequence /vl/ occurs only in loan

names in word-initial position as in Viadimir. The sequences /tl/ and /vr/ do not occur in

word-initial position, and are not frequent in medial-word position.



The coda in Brazilian Portuguese contains far more restrictions than the onset. As
mentioned before, BP codas may contain up to two consonants. The consonants in the coda

position are restricted phonologically to /I/, /r/, /m/, In/, /s/ and /z/, or as Camara Jr. (1970)
proposes /I/, /r/ and the archiphonemes /S/ and /N/.

Single-consonant codas allow exclusively one of the consonants mentioned above

(/I, r, m, n, s, /). The consonant /I/ may occur phonologically in word-final and syllable-
final position in Brazilian Portuguese. Phonetically, the liquid /I/ is generally vocalized in
BP, as in sal ['sau] — ‘salt’ and salgado [SaU'gadU] — ‘salty’. However, according to
Cristofaro Silva (1999), /I/ may be realized as a velarized alveolar (or dental) lateral in the

South of Brazil.

The letter “r” in BP represents the phonemes /R/ and /r/ (Cristéfaro Silva, 1999).
The /R/ may be realized as a fricative [X, ¥, h, A], the retroflex [4] or the trill [r]. The flap
/rl, is realized as a flap in all Brazilian Portuguese dialects.

The letter “s” in syllable-final position may be realized as [z], [3], [s] or [(]

(Cristofaro Silva, 1999, p.157). In this context, Cristéfaro Silva explains that there is no

phonemic contrast of the phonemes /s, z, {, 3/, that is, in syllable-final position any of

theses phonemes may occur. For instance, the word més —‘month’ may be realized as either

['mes] or ['mef]; or [mezbu'nitu] or [me3bu'nitu] in més bonito — ‘beautiful month’ (p.
157). Therefore, the segments [s, z, |, 3] in the coda can be represented by the

archiphoneme /S/. Depending on the dialect, [z] and [3] may occur in word medial and final



position before voiced consonants, as in desviar [diz/3viaR] — ‘to swerve’; [s] and [ | ]

may occur, depending on the dialect, in word medial and final position before voiceless

consonants, as in luz [lus/{] — ‘light’ or pasta [pas/{ta] — ‘pasta’. (Crist6faro Silva, 1999,

p. 158).
Two-consonant codas occur only in word-medial position and are limited to /S/,

preceded by either /I/, /r/ or /n/, as in the words solsticio /solS’tisio/ - ‘solstice’,
perspectiva /peRSpek’tiva/ - ‘perspective’ and transtorno /traNS’toRno/ - ‘trouble’

(Cristofaro Silva, 1999, p. 164).

As Mateus and d’Andrade (2000, p.130) state, the syllable-final nasal consonants
are “one of the most challenging aspects of Portuguese”. Due to their controversy and the
importance of this discussion for the present study, the process of nasalization is discussed

in detail in the following section.

2.3. Nasalization in Brazilian Portuguese

According to Cristéfaro Silva (1999), there are seven oral vowels [i, e, €, a, 9, 0, U]
and five nasal vowels [i, €, a, 0, U] in stressed position. The problem is the analysis of the

nasal vowels: whether to consider them phonemes in opposition to the oral vowels or a
combination of the oral vowel and the archiphoneme /N/.

From some authors’ point of view (Head, 1964; Pontes, 1972; Back, 1973; all cited
in Cristéfaro Silva, 1999, p.165), the five nasal vowels are added to the seven oral vowels;
thus, the Brazilian Portuguese vocalic inventory contains twelve vowels. According to the

authors who support this view, minimal pairs such as ld ['la] — ‘there’ and /a [1d] —‘wool’,



and mito ['mitu] — ‘myth’ and minto ['mitu] — ‘I lie’ support the idea that the nasal vowels

are opposed to the oral ones in BP.
From the other point of view, Camara Jr. (1971) argues that nasal vowels in BP
consist of the combination of an oral vowel and the archiphoneme /N/, which nasalizes the

preceding vowel and is reduced to a nasal element as in lindo [i"du] —‘beautiful’.

According to this view the nasal vowels are represented as /iN, eN, aN, oN, uN/. Crist6faro

Silva (1999, p.92) states that the difference between a nasal segment [n] and a nasal
element ["] is the time spent in the articulation. The articulation of a nasal segment takes

longer than the articulation of a nasal element.

Mateus and d’Andrade (2000, p.21) say that at the underlying level “there are no
nasal vowels in Portuguese”; instead they treat them ““as sequences of oral vowel plus nasal
segment”. The arguments supporting this hypothesis are as follows (Mateus and d’ Andrade,

2000): (a) the pronunciation of /r/ after a nasal vowel is the strong /R/ as it is pronounced
after a syllable-final consonant (e.g., genro ['36RuU] -‘son-in-law’); (b) the phonetic
realization of the prefix ‘in” or ‘im’ before a consonant is pronounced as a nasal vowel [i]
(e.g., incapaz [Tka'paS] — ‘unable’) whereas when the prefix precedes a vowel it is realized
as a vowel followed by a nasal consonant (e.g., [inaka'badu] — ‘unfinished’]. As Mateus

and d’Andrade (2000) advocate, “there seems to be enough evidence to support the idea
that, underlyingly, Portuguese nasal vowels receive their nasality from a nasal segment that

is deleted at the phonetic level” (p.23).



Baptista’s (1988) theoretical/descriptive study of Portuguese nasalization analyzes
the process of nasalization of the vowels according to the structuralist approach, the
generative approach and the autosegmental approach. Among her conclusions is the fact
that the autosegmental analysis shows that nasality is “an autonomous element and does not
depend on one particular segment for its realization” (p.86). Baptista also demonstrates that
only a non-linear approach to phonology can adequately account for the fact that there are
different degrees of nasalization in Portuguese, although these varying degrees are not
distinctive (p.87). Baptista based her analysis on three degrees of vowel nasality recognized
by Mateus (1975, cited in Baptista, 1988, p.80): (1) strong before a deleted nasal consonant
as in fim -‘end’; (2) less strong before a nasal consonant assimilated to a following
consonant as onde — ‘where’; (3) weak before a specified nasal consonant neither deleted
nor assimilated as in ano —‘year’. Due to the fact that the degree of vowel nasalization in
Brazilian Portuguese depends on the phonological environment, it is reasonable to expect
that the frequency of transfer of the vowel nasalization process to English will also depend
on the environment. Therefore, one of the objectives of the present study is to investigate
whether the phonological environment influences the interlanguage production of English
coda nasals, as will be explained in Chapter 3.

As reviewed above, nasalization in Brazilian Portuguese has provoked different
views and theories. For the purpose of the present study, it will be assumed that,
phonetically, nasal consonants are not fully pronounced after a vowel in syllable-final
position in Brazilian Portuguese (Cristofaro Silva, 1999; Mateus and d’Andrade, 2000;
Camara Jr., 1971). The following section considers studies about nasalization in the

interlanguage of Brazilian Portuguese speakers of English concerning the differences in the



pronunciation of the nasal consonants in both languages. Very few studies have dealt with

this aspect of the English IL of BP learners, to the best of my knowledge.

2.4. Nasalization in the English Interlanguage of Brazilian Portuguese speakers

In English syllable-final position, the nasal consonants /m/ and /n/ are fully

pronounced by lowering the soft palate and blocking the mouth as follows: for /m/ the

mouth is blocked by closing the lips; whereas for /n/ the mouth is blocked by pressing the

tip of the tongue against the alveolar ridge, and the sides of the tongue against the sides of
the palate (O’Connor, 1975, p.64). As stated by O’Connor, the pronunciation of neither of
the sounds should cause much difficulty to most speakers. However, she also states that
speakers of some languages, such as Portuguese, may find the pronunciation of these nasals
difficult in syllable-final position. O’Connor (1975) explains that “instead of making a firm
closure with the lips or tongue tip so that all the breath goes through the nose, they may
only lower the soft palate and not make a closure, so that some of the breath goes through
the nose but the remainder goes through the mouth. When this happens we have a nasalized
vowel” (p. 65).

A study carried out by Monahan (2001) investigated the interlanguage English of
Brazilian Portuguese speakers concerning processes such as regressive assimilation of
nasality and nasal deletion in the coda position, lateral gliding in the coda position, and the
process of epenthesis to alleviate impermissible consonant clusters. Five native speakers of
BP participated in the study. The participants had lived in the in the United States from four

months to three years at the time they were tested.



In order to investigate the production of English nasal consonants is syllable-final
position, a sentence reading task was designed. A phonetic and phonological analysis
showed that “throughout the data, heavy nasalization of vowels was presented and in most
cases there was no, or in other cases very little, evidence of the nasal consonant surfacing”
(p. 23), as can be seen in the examples below (p.24):

Surface Representations of the Nasal Forms

a. English b. BP Interlanguage English c. Gloss
[plent] [plet] ‘plant’
[kleen] [klee ] ‘clan’
[ownz] [owz] ‘owns’
[awns] [aws] ‘ounce’

Monahan points out that a vowel followed by a nasal consonant in the English coda
regressively assimilates its nasality, as occurs in BP (as in the examples a and b). He states
that the difference lies in the fact that in English the nasal consonant following the
nasalized vowel is articulated (example a), whereas in BP the nasal consonant is deleted
(example b). However, he does not mention the difference in the degree of nasalization of
the vowel, which in English is much weaker than in Brazilian Portuguese. According to
Monahan, the results show that native Brazilian Portuguese speakers transfer the process of
regressive assimilation of nasality and nasal deletion in the coda position into their
interlanguage English.

A study by Baptista and Silva Filho (1997) is relevant to the present research due to
the fact that it investigated the influence of markedness and syllable contact on the

production of English final consonants, including nasals, by Brazilian learners. Baptista and



Silva Filho based their study, among others, on Eckman and Iverson’s (1994) hypothesis
regarding markedness in terms of relative sonority, investigating the interlanguage
production of single coda consonants. Eckman and Iverson investigated the production of
single coda consonants by Japanese, Korean and Cantonese learners and they predicted that
the more marked obstruent codas would be more difficult than the nasal codas. In their
study, Baptista and Silva Filho compared the production of English nasals and obstruents
by Brazilian speakers and the results supported the hypothesis based on Eckman and
Iverson. The results also showed that “vowel-nasal sequences were frequently pronounced
as nasal vowels without the final nasal consonant” (p.29) by Brazilian speakers and that a
nasal consonant also sometimes caused epenthesis instead of omission.

These results of the studies reviewed in this section are particularly relevant to the
present study because they show the strategies used by Brazilian speakers for the
production of nasal consonants and they may also lead to insights concerning the
production of English syllable-final nasals by Brazilians. It could be expected in this
experiment that the participants may pronounce English coda nasals “through the grid”
(Wode, 1978, cited in Flege, 1995) of Brazilian Portuguese nasalization.

The next section deals with other theoretical issues and empirical findings
concerning perception and production in interlanguage as well as the relationship between
them. First, it addresses the issues of perceptual foreign accent and age-related difficulties
in general terms, then it describes and discusses the Speech Learning Model (SLM) of
Flege and colleagues (1995), focusing on the aspects of this model that are especially
relevant to the present study. Finally, it presents an overview of studies concerning the

relationship between L2 speech production and perception.



2.5. Perception and Production Concerning Interlanguage Phonology
2.5.1. Foreign Accent

As stated by Flege (1995), “foreign accents in English are common in the speech of
non-native speakers. Listeners hear foreign accents when they detect divergences from
English phonetic norms along a wide range of segmental and suprasegmental (i.e.,
prosodic) dimensions” (p.233). Different explanations for the cause of foreign accent have
been proposed (Flege, 1995, p.234): (a) neurological maturation, which might reduce
neural plasticity (Penfield, 1965; Lenneberg, 1967, all cited in Flege, 1995), leading to a
diminished ability to add or modify sensorimotor programs for producing sounds in a
second language (Sapon, 1952; McLaughlin, 1977, all cited in Flege, 1995); (b) inaccurate
perception of sounds in an L2 (Flege, 1992; Rochet, 1995, all cited in Flege, 1995); (¢)
inadequate phonetic input, insufficient motivation, psychological reasons for keeping the
foreign accent, or the establishment of incorrect habits in early stages of L2 learning (Flege,
1988, cited in Flege, 1995). Many other explanations have been proposed, including
attitudinal and psychosocial factors, however the actual cause of foreign accent remains
uncertain (Flege, Munro & Mackay, 1995).

The issue of age-related difficulties has been widely discussed in the literature on
L2 speech learning. This discussion has considered the Critical Period Hypothesis (CPH),
proposed by Lenneberg in 1967, which claims that “there is a biologically determined
“critical period” for language learning, extending approximately from the age of two years
to puberty” (p.306). This hypothesis is based on the belief that children have an advantage
over adults in learning L2 sounds. Scovel (1969, cited in Leather & James, 1991) explains

that this possible advantage is due to the fact that a “cortical lateralization occurring around



puberty inhibits subsequent attempts at mastery of the sound patterns of a new language”
(p- 306).

Linguistics studies concerning L2 speech learning have been carried out in order to
find evidence for a critical period for the learning of a second language (Flege and Fletcher,
1992, cited in Flege et al., 1995; Flege, 1988). In fact, the studies cited have found that “the
earlier the better” (Flege, Munro & Mackay, 1995, p. 3125) considering pronunciation of
L2 sounds. Studies have provided evidence that late L2 learners have a foreign accent when
producing L2 vowels (Flege, Bohn & Jang, 1997; Flege, Mackay & Meador, 1999).
However, it can not be said that age is the only factor that prevents L2 learners from
producing L2 sounds in a native-like fashion.

Flege, Munro and Mackay (1995) assessed the relationship between age of learning
(AOL) and perceived foreign accent of 240 native Italian speakers who started learning
English in Canada between the ages of 2 and 23 years. The participants had lived in Canada
for an average of 32 years at the time they were tested. The results showed that age of
learning influenced the accurate production of English sounds by the Italian L2 learners,
that is, as AOL increases the accurate production of L2 sounds linearly decreases. Flege et
al. (1995) pointed out that other factors may have interfered in the degree of foreign accent
of the Italian participants, such as gender, length of residence in Canada and the frequency
of use of English and Italian by the participants.

Flege (1995) claims that L2 speakers may interpret L2 sounds “through the grid”
(Wode, 1978, cited in Flege, 1995) of their L1. This fact, “virtually ensures that non-native
speakers will perceive at least some L2 vowels and consonants differently than do native
speakers” (Flege, 1995, p. 237). However, Flege states that it does not mean to say that

non-native perception of L2 sounds remains constant. There is evidence from feedback



training experiments (e.g., Logan, Lively, and Pisoni 1991; Strange, 1992, both cited in
Flege, 1995) that “the perceived relation between L1 and L2 sounds may change during
naturalistic L2 learning” (p.237).

As reviewed above, there is a considerable number of linguistic studies
investigating the cause of foreign accent, and several factors, among which age is
frequently cited, may influence non-native speech production. The Speech Learning Model
developed by Flege and co-workers (Flege, 1995) aims to account for age-related factors in

L2 pronunciation as one of his main objectives.

2.5.2. The Speech Learning Model (SLM)

Flege (1995) developed the Speech Learning Model (SLM), which is intended to
account for ‘“age-related limits on the ability to produce L2 vowels and consonants in a
native-like fashion” (p.237). The SLM consists of four postulates and seven hypotheses

derived from those postulates as follows (Flege, 1995, p.239):

Postulates

P1 The mechanisms and processes used in learning the L1 system, including
category formation, remain intact over the life span, and can be applied to L.2
learning.

P2 Language-specific aspects of speech sounds are specified in long-term
memory representations called phonetic categories.

P3 Phonetic categories established in childhood for Llsounds evolve over the
life span to reflect the properties of all L1 or L2 phones identified as a
realization of each category.

P4 Bilinguals strive to maintain contrast between L1 and L2 phonetic
categories, which exist in common phonological space.

Hypotheses

H1 Sounds in the L1 and L2 are related perceptually to one another at a position-
sensitive allophonic level, rather than at a more abstract phonemic level.

H2 A new phonetic category can be established for an L2 sound that differs
phonetically from the closest L1 sound if bilinguals discern at least some of
the phonetic differences between the L1 and L2 sounds.



H3  The greater the perceived phonetic dissimilarity between an L2 sound and
the closest L1 sound, the more likely it is that phonetic differences between
the sounds will be discerned.

H4  The likelihood of phonetic differences between L1 and L2 sounds, and
between L2 sounds that are noncontrastive in the L1, being discerned
decreases as AOL increases.

H5  Category formation for an L2 sound may be blocked by the mechanism of
equivalence classification. When this happens, a single phonetic category
will be used to process perceptually linked L1 and L2 sounds (diaphones).
Eventually, the diaphones will resemble one another in production.

H6  The phonetic category established for L2 sounds by a bilingual may differ
from a monolingual’s if: 1) the bilingual’s category is “deflected” away from
an L1 category to maintain phonetic contrast between categories in a
common L1-L2 phonological space; or 2) the bilingual’s representation is
based on different features, or feature weights, than a monolingual’s.

H7  The production of a sound eventually corresponds to the properties
represented in its phonetic category representation.

As reviewed previously, considerable research has been carried out considering age
related constrains in the production and perception of L2 sounds. As stated in Flege’s
model and other studies cited in the previous subsection, it might be said that foreign accent
tends to increase as AOL increases. In spite of several studies concerning this issue, there
are three relevant questions that remain unanswered: “(1) What is the earliest AOL at
which persistent foreign accent becomes common? (2) What is the /atest AOL at which
accent-free pronunciation of an L2 remains possible? (3) Does the critical period for speech
learning affect all individuals?” (Flege, Munro & Mackay, 1995, p. 3125). Due to the lack
of consistent results, it may be concluded that more studies are needed related to the
complexity of age- related difficulties.

The development of new categories for L2 sounds would be influenced by two main
variables: age of learning and perceived cross-language phonetic distance. Considering the

last variable, it is hypothesized that “the greater the perceived difference of an L2 sound



from the closest L1 sound, the more likely that a separate category will be established for
the L2 sound” (Flege, 1995, p. 264).

The SLM claims that phonetic category formation may be ‘“blocked by the
mechanism of equivalence classification” (Flege, 1995, p. 239). Equivalence classification
is characterized by Flege (1996) as “a basic cognitive mechanism thought to shape both L1
and L2 speech learning” (p.13). The mechanism of equivalence classification is important
for first language learning due to the fact that it enables young children to identify phones
produced by different speakers, or different phonetic context, as being part of the same
category (Flege, 1987, p.49). However, the author hypothesizes that equivalence
classification “may lead to foreign accent in older children and adults by preventing them
from making effective use of auditorily accessible acoustic differences between phones in
L1 and L2” (p. 50).

The concept of equivalence classification determines the classification of the L2
phones as identical, similar or new in relation to the L1 phones. Wode (1995, p.323)
describes L2 identical, new and similar phones as follows: (a) identical phones are
“handled via the pre-existing categories”. (b) Similar L2 sounds “feed into pre-existing
categories. As a consequence, the similar elements are handled easily and quickly in
borrowing, pidginization, and L2 acquisition; but they are prone to interference, that is
transfer of phonological properties of L1 onto the L2”. (c) New sounds are those which do
not exist in the original categorial inventory of the speaker; and because the perceptual
space of this sound “is not yet occupied by any acquired categories, learners tend to be
successful, although it may take some time”.

According to the Speech Learning Model, L2 sounds “may be at first identified in

terms of a positionally defined allophone of the L1 (Flege, 1995, p. 263). However as L2



learners become more experienced, they may discern the phonetic difference between L2
sounds and their closest counterparts. In this circumstance, a phonetic category
representation may be established for the new L2 sound (Flege, 1995, p. 263).

The Speech Learning Model posits that the perceived relationship between
categories in L1 and L2 plays an important role in accurately perceiving or producing L2
sounds (Flege, 1995). The model hypothesizes that L1 and L2 sounds are “related
perceptually to one another at a position-sensitive allophonic level” and acquisition of 1.2
sounds depends on the perceived dissimilarity between L1 and L2 sounds (Flege, 1995, p.
239). Two experiments conducted by Aoyama (2003) on the perception of syllable-initial
and syllable-final nasals in English by Korean and Japanese listeners are especially relevant
to the present study, considering that few studies have dealt with the perception of nasals in
cross-language studies.

In both Korean and English, /m/ and /n/ contrast syllable-initially and /m/, /n/ and

/n/ contrast syllable-finally. In Japanese, however, /m/ and /n/ contrast syllable-initially,

whereas nasals do not contrast in syllable-final position. In the first experiment, Aoyama
investigated Korean and Japanese listeners’ perception of L2 segments and found that

Japanese listeners had significant difficulty distinguishing the syllable-final velar nasal (/r)/)

from the alveolar (/n/), although they had no particular problems distinguishing the final

bilabial nasal /m/ from either the velar /r)/ or the alveolar /n/.

In the second experiment, Aoyama (2003) examined the perceived relation between

English /m/, /n/ and /rj/ and the Japanese categories in order to investigate why it was

particularly difficult for the Japanese listeners to distinguish syllable-final /n/ from /nj/. The



experiment showed that syllable-final /m/ was assimilated to one Japanese category, while

two or more categories were used to classify /n/ and /r)/. Aoyama concludes that the results

of both studies show that “perceptual difficulties in an L2 cannot be predicted simply from
the comparison of phoneme inventories between learners’ L1 and L2, and suggest that the
perceived relationship between L1 and L2 segments plays an important role in how L2

segments are perceived” (p.263).

2.5.3. The relationship between L2 speech production and perception

The interrelationship between perception and production has been discussed in the
L2 phonetics and phonology literature. Baker and Trofimovich (2001) state that
“understanding such a relationship is important for both theoretical and pedagogical
reasons” (p.273). For theoretical reasons, understanding the relationship may lead to
explanations of second language acquisition. For pedagogical reasons, it may help to
determine what kinds of second-language learning activities may be more effective, and
contribute to minimize foreign accents.

The studies on the relationship between perception and production have taken three
directions, as stated by Koerich (2002). First, studies indicate that perception outperforms
production (e.g., Archibald, 1993; Broselow & Park, 1995; Flege, 1984; Flege e Hammond,
1982; Flege & Hillebrand, 1984, all cited in Koerich, 2002, p.102). Second, studies indicate
a correlation between perception and production (e.g., Flege & Schmidt, 1995; Flege, 1993
both cited in Koerich, 2002; Best, 1995; Flege, 1999; Flege et al., 1999;). Third, studies
indicate that production may outperform perception (e.g., Flege-Eefting, 1987; Flege et al.,

1997; Gass, 1984; Sheldon. 1985; Sheldon & Strange, 1982, all cited in Koerich, 2002).



The SLM (Flege, 1995) claims that “without accurate perceptual ‘targets’ to guide
the sensorimotor learning of L2 sounds, production of the L2 sounds will be inaccurate”
(p.238). However, the model does not state that all target language errors have a perceptual
origin, but that many do.

Flege (1999) discusses the accuracy with which L2 sounds are either perceived or
produced, based on the model. He says that “the accuracy with which L2 segments are
perceived limits how accurately they will typically be produced, although not all aspects of
perceptual learning may be incorporated in production” (Flege, 1999, p. 1). This means that
production and perception “may not be brought into perfect alignment, as in L1 speech
acquisition” (Flege, 1999, p. 1).

A study carried out by Flege, Mackay & Meador (1999) investigated the production
and perception of English vowels by highly experienced Italian EFL learners. Results
showed that the later the participants started their contact with English, the lees accurately
they produced and perceived English vowels in the experiment. The results also showed
that there was a correlation between the measures of English vowel production and
perception of the Italian speakers. It was observed that the accuracy with which L2 vowels
were produced was limited by how accurately they were perceived. These findings are
consistent with the SLM.

One particular piece of research conducted by Koerich (2002) is also relevant to the
present study. The author investigated perception and its relationship to production of
English word-final consonants by beginning Brazilian learners. She based the perception
and production study mainly on Flege’s SLM and found a negative correlation between the

production of epenthetic vowels and the perception of the distinction between words ending



in a final consonant and words ending in a consonant plus the vowel /i/. Koerich juxtaposes

the pictures of production and perception resulting from her study and concludes that “an
association appears between the two images, indicating that degrees of variation in the
perception and production performance of the group investigated can be noted, where as
production becomes more accurate, perception also tends to improve, or the other way
round” (p.172).

The studies and findings reviewed above are relevant to the present study due to the
fact that they discuss the relationship between production and perception, which is one of
the objectives of the present study. Next section presents an overview of speech perception
assessment methods frequently used in cross-language research. The section gives special
attention to the categorial discrimination test (CDT), which is employed in the present

research.

2.6. Methods of L2 speech perception assessment

Cross-language studies have employed variations of identification and
discrimination tests in order to assess perception of L2 sounds. Few studies have used
imitation tasks (e.g., Nemser, 1971; Flege & Hammond, 1982; Rochet, 1994; Diehl,
MacCusker, & Chapman, 1981, all cited in Beddor & Gottfried, 1995, p. 221). Imitation
tasks have several advantages: (a) they do not require labeling; (b) they reduce listener’s
memory load; (c) they provide a relatively natural way to elicit speech samples (Beddor &
Gottfried, 1995, p. 221). However, Beddor and Gottfried (1995) point out that the
disadvantage of imitation tasks is that “they do not distinguish between subjects’ perceptual

and articulatory abilities” (p. 221).



In identification tasks, the listeners have to select a response to each stimulus from a
fixed set of response alternatives. An advantage of this kind of task is that the limited set of
response alternatives causes “a lighter load on memory for listeners” (Beddor & Gottfried,
1995, p. 222). However, the authors claim that a disadvantage of identification tasks is that
labeling involves familiarity with L2 distinctions. That is, unfamiliarity with L2 distinctions
may influence listeners’ responses. Beddor and Gottfried (1995) also propose variations of
identification tasks, such as category goodness judgment and measures of reaction time.
According to the authors, such variations “serve the purpose of assessing listeners’
sensitivity to within-category differences” (p.223).

In discrimination tasks, participants listen to multiple stimuli per trial and their task
is to differentiate them (Flege, ms, p.3). Beddor and Gottfried (1995, p. 224) describe the
main discrimination task formats employed in early studies of cross-language speech
perception as follows: (a) “oddity” discrimination tasks, in which three stimuli are
presented, one of which is acoustically different from the other two; (b) ABX
discrimination tasks, in which A and B are acoustically different and X is identical to either
A or B; (¢) same or different AX (or 2IAX) discrimination tasks, in which two stimuli are
presented, the second of which is acoustically identical to or different from the first; (d)
4IAX discrimination tasks, in which the listeners indicate which pair contains a difference;
and (e) AXB discrimination tasks, in which the variable stimulus is presented between two
different comparison stimuli.

Beddor and Gottfried (1995) point out that innovations in speech perception
assessment tasks have occurred because of a change in theoretical questions. According to
the authors, it does not seem important to ask whether L2 listeners can “discriminate among

specific tokens from the same linguistic category” (p. 225). The more critical question



addressed in more recent research seems to be whether L2 listeners can “formulate
categories of stimuli, using and ignoring acoustic variations across the various speech
tokens appropriately” (p. 255).

Following this last tendency, Flege and co-workers (Flege, Munro & Fox, 1994;
Flege, ms.) designed a categorial discrimination test (CDT). The test was designed to assess
learners’ ability to discriminate English vowels categorically in trials containing a single
realization of one category and two realizations of another category (Flege et al., 1994, p.
3635). The odd item can occur in any position of the trial; thus, as pointed out by Flege,
this test format is expected to increase uncertainty, providing for less biased results.
However, this test format designed by Flege may also increase difficulty, imposing a
heavier load on working memory.

One innovation of the oddity format designed for the CDT (Flege et al., 1994) was the
inclusion of ‘catch trials’. Differently from ‘different trials’ or ‘change trials’ in which there
is an odd item, in ‘catch trials’ there is no odd item. As stated by Flege et al. (1994), catch
trials are included to encourage listeners to “disregard variations along dimensions such as
talker identity that were not relevant to vowel identity” (p. 3635). Each stimulus in both
different and catch trials is spoken by a different talker. The task of the listeners is to circle
‘1, 2> or ‘3’ according to the position of the odd item they hear; or ‘none’ if they hear

three productions of the same item.



CHAPTER 3

METHOD

3.1. Introduction
The experiments described in this chapter were conducted to investigate the

perception and production of the English nasals /m/ and /n/ in syllable-final position by a

group of Brazilian pre-intermediate learners of English. The choice of the pre-intermediate
level was based on the assumption that students of a lower level would probably make
several kinds of mistakes in a more random manner that could influence the results of this
research, as shown in Koerich (2002). Pre-intermediate students have been longer exposed
to L2, therefore, they are more likely than beginners to have developed strategies to
produce and perceive the English coda nasals.

The choice of the variables to investigate the production of the English coda nasals
was based on a small-scale pilot study conducted by the researcher in the second semester
of 2003. The pilot aimed at investigating the interference of the following variables in the
interlanguage production of the target nasals: (a) length of word, considering monosyllables
and disyllables; (b) stress of the target syllable in the disyllabic words; (c) spelling in the
monosyllabic words; and (d) following context (consonant, vowel or silence) in the
monosyllables. The findings of the pilot revealed that the interference of length of word,
syllable stress and following context were statistically significant; therefore these are some

of the variables considered in this research.



The data for the present study was collected in June 2004 at the language laboratory

of the Centro de Comunicagao e Expressao (CCE), Universidade Federal de Santa Catarina

(UFSC). For the purpose of data collection, four instruments were designed: a

questionnaire, a production test and two perception tests. This chapter describes the

objectives of this study, the participants, the data collection instruments, the procedures,

and method employed for data and statistical analysis.

3.2. Objectives of the study

)

2)

3)

“4)

&)

(6)

In order to investigate perception and production of the nasal by Brazilian
EFL learners, the specific objectives of this study are the following:

to investigate the interference of lack of fully realized coda nasals in Brazilian
Portuguese in the learner’s perception of English coda nasals;
to investigate whether the phonological context influences the perception of English
coda nasals, considering the previous vowel as a variable;
to investigate the interference of the lack of fully realized coda nasals in Brazilian
Portuguese rhymes in the interlanguage production of English coda nasals;
to investigate whether the length of the word (disyllabic vs. monosyllabic words)
influences the production of nasals in syllable-final position;
to investigate which phonological contexts favor/disfavor the interlanguage
production of English coda nasals, considering stress and position of the target
syllable as a variable for the disyllabic words, and following context (consonant,
vowel or silence) and previous vowel as variables for the monosyllabic words;
to investigate whether there is a correlation between the perception and the

production of the English syllable-final nasals by the participants.



3.3. Participants

Twenty participants were tested: thirteen women and seven men, ranging in age
from 16 to 44. All participants were considered pre-intermediate students (levels 3 and 4)
regularly attending the Extracurricular Language Program at the Universidade Federal de
Santa Catarina in Florianépolis. In order to ensure the level of the participants, twenty-nine
students recorded a short free speech about a specific topic they were discussing in class:
one topic for level 3 and one for level 4 (see Appendix A). The participants talked freely for
1 minute using an outline provided by the researcher to help them with the task. Three
English speakers (one native and two non-natives, one of them being the researcher) rated
the pronunciation of the participants from non-native-like to close to native-like on a 1-5
scale, 1 being non-native like and 5 close to native-like (see Appendix B). Nine participants
who were rated 1 or 5 were excluded in order to avoid having low or high proficient
participants in English. Therefore, the twenty participants of this study were rated from 2 to
4. According to the participants’ report, everyone in the group resided in Florianépolis,
Santa Catarina at the time of data collection. None of them had been to any English
speaking country and none had extensive exposure to English.

As a control group, three native speakers (NSs) of American English took both
perception tests: two women and one man, ranging in age from 21 to 40. All native
speakers were living in Brazil at the time of data collection. One of them had been living in
Brazil for three months and the other two for about two years. According to Flege, Munro
and Fox (1994), in order to consider the Categorial Discrimination Test a reliable tool, the
control group should obtain a low error rate. The results for the native speakers and

Brazilian participants are discussed in Chapter 4.



3.4. Materials

In order to test participants’ production and perception of the nasals /m/ and /n/ in
English syllable-final position, a questionnaire and three tests were designed: (1) a
Sentence Reading Test, (2) a Categorial Discrimination Test, and (3) an Identification Test.

The questionnaire and the three tests are described in the following sub-sections.

3.4.1. Questionnaire

A questionnaire (see Appendix D) was designed to assess the participants’
biographical information, such as age, gender and regional accent, as well as questions
related to their English learning experience. Among the questions asked were age of first
exposure to English, length and type of formal language study, language skills explored,
experience in English-speaking countries, amount of English input and experience with

other L2.

3.4.2. Sentence Reading Test
The production data-gathering instrument consisted of a list of 144 sentences

containing either a monosyllabic or a disyllabic word with one of the nasals /m/ or /n/ in

syllable-final position. Seventy-two sentences contained a monosyllabic word: thirty-six

words containing /n/ in syllable-final position and thirty-six with /m/ in syllable-final

position. In order to investigate the influence of the previous vowel on the production of the
nasals in the coda, the monosyllabic words contained the following vowels before the target

nasal: /1, @&, A, i/. In order to avoid a spelling effect, none of the target nasals in syllable-

[ [Pl

final position were followed by “e”. Nasals in syllable-final position followed by “e” may



cause epenthesis, rather than vowel nasalization and nasal consonant deletion, when
produced by Brazilian learners. The choice of the previous vowel is related to this. The

selected vowels followed by the nasals /m/ and /n/ in the coda are not usually spelled with
a final “e”. There were eighteen sentences for each previous vowel: nine with the nasal /m/
and nine with the nasal /n/ in the coda. Concerning the following context of the

monosyllabic words, twenty-four of the target coda nasals were followed by a vowel,
twenty-four followed by a consonant and twenty-four followed by silence (see Appendix
M).

The other seventy-two sentences contained disyllabic words: thirty-six with /n/ in
syllable-final position and thirty-six with /m/ in syllable-final position. In order to

investigate the interference of syllable stress in the production of the nasals, the target
words containing the English coda nasals followed four different patterns regarding syllable
stress and position of the target nasal in the word:

(1) the target nasal was stressed in the first syllable of the word (e.g., number /'nambar/);
(2) the target nasal was stressed in the second syllable of the word (e.g., begin /b 1'gin/);
(3) the target nasal was unstressed in the first syllable of the word (e.g., invite /in'vart/);

(4) the target nasal was unstressed in the second syllable of the word (e.g., problem

/'problamy/).

There were eighteen sentences - nine for each nasal - for each pattern (see Appendix
N). For the present study, disyllabic words with coda nasals in both syllables word (e.g.,

complain) were avoided, as well as compound nouns because of secondary stress.



The sentences in the test were randomized for presentation so that each participant
received a different order, so as to minimize ordering effects. The set of material consisted
of written instructions in Portuguese, four sheets containing the sentences, an audiotape for
the recording, and a red card (see Appendix O). The participants received a red card in

order to slide it down as they read the sentences.

3.4.3. The Categorial Discrimination Test (CDT)
The second data gathering instrument consisted of an oddity test format to check if

the participants could discriminate /n/ from /m/ in syllable-final position. The test

followed the design of the Categorial Discrimination Test (CDT) designed by Flege and
colleagues to assess the participants’ ability to perceive English vowels categorically (see
Flege, Munro & Fox, 1994), and the adaptations implemented by Koerich (2002).

The test consisted of seventy-two trials of three monosyllabic words. The target words

were five minimal pairs contrasting /m/ and /n/ in syllable-final position. There was a

different previous vowel (/ 1, @&, ou, eI, A /) for each of the five minimal pairs (see

Appendix E). In this test each of the five minimal pairs was repeated eight times.
Three types of trials were designed (Appendix F). The first type was a “different” or
“change” trial which contained an odd item (i.e., different from the other two) contrasting

/m/ and /n/ in syllable-final position (e.g., Tim/ Tim/ tin; cam/ can/ cam). The second type

was a “catch” trial where there was no contrast; i.e., all three monosyllabic words were the
same (e.g., Tim/ Tim/ Tim); and the third type was a “distractor” trial, where the distinction

involved a non-target contrast to disguise the purpose of the test (e.g., hat/ hat/ rat). The



total of seventy-two trials consisted of thirty different trials, ten catch trials and thirty-two
distractor trials. Together the different trials and the catch trials, both containing the target
nasals, corresponded to forty trials.

Participants had to indicate the odd item out in each trail by circling “17, 72, “3” or
“0” if they heard no difference. In the different and distractor trials, an odd item appeared in
one of the three positions: “17, “2” or “3”. In the catch trials where there was no odd item,
and the correct answer would be “0” (see Appendix G).

The audio-stimuli were recorded by three American native speakers of English (one
woman and two men). The three speakers were recorded in individual sessions. Each word
was recorded twice by each speaker, and the researcher and an assistant with phonetic
training selected the best production of each word. The words were recorded in the program
Sound Forge 7.0 and normalized for peak intensity. The words were sequenced in the
program Praat 5.0. The material was digitally edited and the inter-trial interval set at 2.8 s
and the inter-stimulus at 1.3 s, following Flege (1994).

The trials were randomized to minimize any ordering effect. Each trial consisted of
three items, and each item was spoken by a different native speaker, as exemplified in one

trial of the /m/-/n/ contrast with the previous vowel /1/:

(Speaker 1) Tim (Speaker 3) Tim (Speaker 2) tin.
A training session of 12 trials was also designed, which consisted of nine different

trials and three catch trials (see Appendix H).



3.4.4. Native-like vs. non-native-like Identification Test
The third data gathering instrument consisted of an identification test format to check

whether the participants could discriminate the nasals /m/ and /n/ in syllable-final position

in native-like and non-native-like English. The test consisted of sixty-eight trials of two
pronunciations of the same monosyllabic word. The target words were five minimal pairs

contrasting /m/ and /n/ in syllable-final position. There was a different previous vowel (/ 1,

&, ou, eI, A /) for each of the five minimal pairs (see Appendix I). In this test each of the

five minimal pairs was repeated eight times.
Three types of trials were designed (see Appendix J). The first type was a “different”

trial that contained two different pronunciations of the same word containing /m/ or /n/ in

syllable-final position: one native-like pronunciation and one non-native-like English
pronunciation with the Brazilian Portuguese nasalization of the vowel and deletion of the

consonant (e.g., /ttm/- /ti/). The second type was a “catch” trial where there was no

contrast; i.e., both pronunciations of the target monosyllabic word were the same, either

two native-like pronunciations or two non-native-like pronunciation (e.g., either /tim/-

/tim/ or /t1/ /ti/). The third type was a “distractor” trial, where the distinction involved a

non-target contrast to disguise the purpose of the test (e.g. /bal/- /bou/). The total of sixty-

eight trials consisted of twenty different trials, twenty catch trials and twenty-eight
distractor trials. Together the different trials and the catch trials, both containing the target

nasals, corresponded to forty trials.



Participants had to indicate which pronunciation sounded more native-like in each trial
by circling “17, ”2”; “both” if they considered both pronunciations native-like; or “neither”
if they considered neither pronunciation native-like. In the different trials, a different
pronunciation appeared in one of the two positions: “1” or “2”. In the catch trials where
there was no different pronunciation, the correct answer would be either “both” or
“neither”. The participants received an answer grid for the test section with the written
word, in order to know what word was being pronounced (see Appendix K). The written
word was given because a small-scale pilot conducted by the researcher with high
proficient speakers of English showed that the results of this identification test may be
biased if the participants are not aware of word they are supposed to judge. In order to
avoid a spelling effect, none of the target nasals in syllable-final position were followed by
“e”.

The audio-stimuli were recorded by two speakers: one American native speaker of
English proficient in Brazilian Portuguese, and one native speaker of Brazilian Portuguese
proficient in English. Both speakers had phonetic training and could control their
pronunciation so that the nasal was the only difference in the pronunciation of the target
words. The two speakers were recorded in individual sessions. Each word was recorded by
each speaker twice with a native-like pronunciation and twice with an intentionally
Brazilian pronunciation. The researcher and an assistant with phonetic training selected the
best production of each word. The words were recorded in the program Sound Forge 7.0
and normalized for peak intensity. The words were sequenced in the program Praat 5.0. The
material was digitally edited and the inter-trial interval set at 2.8 s and the inter-stimulus at

1.3 s following Flege (1994).



The order of the trials was randomized to minimize any ordering effect. Each trial
consisted of two items, and each of these spoken by a different speaker, as exemplified in
one trial contrasting a native-like vs. a non-native-like pronunciation of the English name

Tim (with the previous vowel /1/):

(Speaker 2) /ttm/ (Speaker 1) /t1/

A training session of eight trials was also designed. It consisted of four different
trials and four catch trials (see Appendix L), but with other difficult pronunciation items

instead of the nasals.

3.5. Procedures

The participants knew they were participating in a research project, but none of
them was aware of the exact purpose of the study. All participants were tested on the same
day in two groups of ten students in the language laboratory of the Universidade Federal de
Santa Catarina. The oral instructions before the test were given in Portuguese and the same
procedures were followed for both groups. The data collection took approximately 40
minutes, divided as follows: (1) the sentence reading test — 15 minutes, (2) break of 5
minutes, (3) the categorial discrimination test — 12 minutes, and (4) the identification test —

8 minutes.

3.6. Analysis
In order to investigate the participants’ perception of the English coda nasals, the
analysis was based on the total of 800 responses (40 for each of the twenty participants) for

the Categorial Discrimination Test and 800 responses (40 for each of the twenty



participants) for the Identification Test, considering the different trials and the catch trials.

As the distractor trials did not contain the target contrast, they were not analyzed.
Considering the transcription procedure for the Sentence Reading Test, only the part of

the sentences considered relevant to the present study was considered (see Appendix P).

The data was analyzed concerning the production or not of the nasal consonants /m/ and /n/

in syllable-final position, as well as the following context (vowel, consonant and silence).
The relevant parts of each sentence were first transcribed by the researcher twice, within an
interval of two weeks. Then the relevant parts were also transcribed by a second listener
with experience in phonetic transcription. The original percentage of disagreement was
1.84%, that is, 53 items. Both transcribers listened together to all the sentences that they
had disagreed on, and most discrepancies were solved. Only 7 items (0,24%) were
eliminated from the statistical analysis because of listener discrepancies. Sentences which
participants misread or skipped were also excluded, a total of 7 (0.24%). Therefore, out of

the 2, 880 sentences read by the participants, 2,866 (99.51%) were statistically analyzed.

3.7. Statistical analysis

The statistical test used to analyze the variables that were considered to be possible

problems in the production and perception of accurate segments was the chi-square (x2).

According to Walsh (1990), this procedure allows the testing of significance of * discrete
data in form of frequencies, percentages, or proportions” (p.165).

The first step to carry out the test of significance is to calculate for each class of
variables the difference between the observed number of scores and the expected number of

scores. After that, the relative discrepancy is calculated “by dividing the square of each



absolute discrepancy by the expected frequency” (Woods, Fletcher and Hughes, 1986, p.
135). This procedure provides a measure of deviance from the model for each class. Next, it
is necessary to sum the deviances ‘“to decide whether or not the sample scores are
consistent with their being drawn from a population of normally distributed scores”
(Woods et al., 1986, p. 136). To measure the number of independent pieces of information
on which to base the test of the hypotheses, it is necessary to calculate the degrees of
freedom (df), which depend on the number of classes that have contributed to the total
deviance. In order to calculate the degrees of freedom of an analysis, both the number of
lines and the number of columns of the table need to be subtracted by one. The results of
these subtractions have to be multiplied, and the result of this multiplication is the degree of
freedom (df). The significance of the test, that is, the p value, will be shown in the present

study as (x2 (1, N=120) = 6.43, p < .05), for instance. In this example, 1 means the degree

of freedom, N is the total number of cases in the sample, 6.43 is the result found after
applying chi-square, and the p value, as previously stated, indicates the significance. As
posited by Barbetta (2001, p. 200) in the area of social studies, the results are commonly

considered significant if the p value is less than .05.



CHAPTER 4

RESULTS AND DISCUSSION

4.1 Introduction

This chapter reports and discusses the results of both the native speakers and the
Brazilian participants on the Categorial Discrimination Test and the Identification Test, and
the Brazilian participants on the production test. It is divided into two major sections - one
on perception, and one on production - which discuss the results concerning the objectives

presented in the previous chapter (Section 3.2).

4.2 Perception
4.2.1 Native Speakers

As explained in the previous chapter (Section 3.3), the native speakers of the control
group are supposed to obtain a low rate of errors, which means a success rate of 97% for
different trials, and 99% for catch trials (Flege,ms). Table 1 shows the overall rate of

correct responses by each of the three native speakers for both catch and different trials.

Table 1. Scores of native speakers in the Categorial Discrimination Test.

Native speakers Correct Answers Correct Answers Total Correct
Different Trials Catch Trials Answers
1 22 (73.33%) 8 (80.00%) 30 (75.00%)
2 23 (76.67%) 10 (100.00%) 33 (82.50%)
3 22 (73.33%) 9 (90.00%) 31 (77.50%
Total 67 (74.44%) 27 (90.00%) 94 (78.33%)




The results show that the three native speakers scored under the estimated success
rate suggested by Flege et al. (1994). The participants did not achieve the expected
percentage for either the catch or the different trials. These results challenge the validity of
the perception test used in the present study. Table 1 also shows reasonable consistency
among the native speakers, who obtained similar figures, with an average of 78.33% of
correct answers. The lower rate could be due to the fact that the original Categorial
Discrimination Test (Flege et al) was designed to assess the perception of vowels; thus, the
estimated success rate suggested by Flege may not be a realistic expectation for the
perception of consonants, such as nasals. Moreover, Aoyama (2003), in her experiments
reviewed in 2.5.2, tested the perception of nasal consonants by native speakers of English
as a control group. The native speakers who took Aoyama’s perception test also show a

relative difficulty for the final /m/ -/n/ contrast. The author suggests that the low scores

may be attributed to the perceptual similarity between the English target nasals. Aoyama
bases her explanation on a study conducted by Miller and Nicely (1955, cited in Aoyama,

2003, p. 260) which reports that the nasal consonants /m/ and /n/ could be confused with

each other, and such confusion seemed to be bi-directional.

Table 2 shows the results of the perception of the nasals /m/ and /n/ in syllable-final

position by the native speakers according to the previous vowel in the CDT.



Table 2. Scores of native speakers by previous vowel in the CDT.

Previous Vowel No. Answers No. Correct Answers | % Correct Answers
IN 24 24 100.00
/el 24 23 95.83
/ou/ 24 21 87.50
/1/ 24 17 70.83
/el/ 24 9 37.50
Total 120 94 78.33

Table 2 shows that native speakers showed difficulty in accurately discriminating

the target nasals preceded by the vowel /e1/. The native speakers accurately discriminated

the coda nasal only in 9 out of the 24 cases. The previous vowel /1/ also seemed to disfavor

the accurate discrimination of the nasals in syllable-final position. The control group
accurately discriminated the target nasals in only 17 cases. The native speakers did not
show much difficulty in discriminating the syllable-final nasal consonants preceded by the
other vowels tested. The difference between the scores was statistically significant

concerning the following vowel comparisons: /1/ - /ee/ (X2 (1, N=48) = 5.4, p = .02); /1/ -

IN (X2 (1, N =48)=8.19, p=.004); /1/ - /e1/ (X2 (N =48) =5.37, p=.02); /ee/ - /e1/ (X2

(1, N = 48) = 18.37, p < .0001); and /ou/ - /e1/ (X2 (1, N = 48) = 12.8, p = .0003).

However, the difference between the scores resulted in a non-significant chi-square for /1/ -

/ou/ (X2 (1, N =48) =2.02, p=.15); /ee/ - Jou/ (X2 (1, N =48) = 1.09, p = .29); /ee/- IN

(X2 (1,N=48)=1.02,p=.31);and /ou/ - /A / (X2 (1, N=48)=3.2,p=.07).




The native speakers also took the native-like vs. non-native-like identification test.
Table 3 shows the results of correct responses by each of the three native speakers for both

catch and different trials.

Table 3. Scores of native speakers by type of trial in the native-like vs. non-native-like

Identification Test.

Native speakers Correct Answers Correct Answers Total Correct
Different Trials Catch Trials Answers
1 15 (75.00%) 15 (75.00%) 30 (75.00%)
2 15 (75.00%) 15 (75.00%) 30 (75.00%)
3 17 (85.00%) 14 (70.00%) 31 (77.50%
Total 47 (78.33%) 44 (73.33%) 91 (75.83%)

The results show that the performance of the three native speakers in this perception
test was also far from perfect, although they were even more consistent than in the
Categorial Discrimination Test. The tables show that the native speakers obtained similar
figures, with an average of 75.83% of correct answers. The results also reveal that the NSs
obtained similar scores in different and catch trials in the Identification Test, resulting in a
non-significant chi-square (X2 (1, N = 120) = .40, p = 52). The low success rate obtained
by the native speakers indicates that he listeners could not accurately perceive differences
between English nasals and BP nasals in syllable-final position. The contrast should have
been better identified if the listeners were more familiar with de differences.

Table 4 shows the results of the native speakers’ perception of the nasals /m/ and

/n/ in syllable-final position by the previous vowel in the native-like vs. non-native-like

Identification Test.




Table 4. Scores of native speakers by previous vowel in the native-like vs. non-native-
like Identification Test.

Previous Vowel No. Answer No. Correct Answers | % Correct Answers
/1/ 24 23 95.83
IN 24 22 91.67
/ou/ 24 21 87.50
/el 24 13 54.17
let/ 24 12 50.00
Total 120 91 75.83

Table 4 shows that the three native speakers had difficulty in accurately identifying

the target nasals preceded by the vowel /e1/. The native speakers accurately identified the

native-like pronunciation of the coda nasal only in 12 out of the 24 cases. This was the
vowel that was also shown to cause most difficulty for the native speakers’ perception in

the CDT. The previous vowel /e1/ compared to the previous vowels / 1, oU, A/ resulted in a

significant chi-square: /e1/ -/1/ (X2 (1, N = 48) = 12.76, p = .0003); /e1/ -/ou/ (X2 (1, N =

48) = 7.85, p = .005); and /er/ -/A/ (X2 (1, N = 48) = 10.08, p = .001). However, the

difference between the scores of the vowels /e1/ and /ae/ resulted in a non-significant chi-

square (X2 (1, N=48)=.08, p=.77).

The previous vowel /ee/ also seemed to disfavor the accurate identification of the

native-like nasal pronunciation in syllable-final position, which was not consistent with the
results of the CDT. The NSs accurately identified the native-like the target nasals in only 13

cases. The results of this previous vowel compared to the results of /1, ou, A/ resulted in the




following significant chi-square results: /ee/ - /1/ (X2 (1, N =48) =11.11, p =.0008); /ee/ -

/ou/ (X2 (1,N=48)=6.45,p=.01); and /ee/ - /A (X2 (1, N=48) = 8.54, p =.003).

The comparison between the following previous-context vowels was not statistically

significant: /1/ - /ou/ (X2 (1, N=48) =1.09, p =.29); /1/ - I/ (X2 (1, N=48)=.35,p =

.55); and /ou/ - /N (X2 (1, N =48) = .22, p = .63). The control group did not show much

difficulty in identifying the coda nasals preceded by the other vowels tested. Although the
native speakers’ results were worse than expected, they were used as a point of reference,

and the Brazilian participants were expected to score even lower.

4.2.2 Brazilian Learners

As previously described in Chapter 3, two perception tests were used in order to test
the Brazilian EFL learners. Table 5 shows the total number of correctly perceived items in
the Categorial Discrimination Test by each of the twenty participants, including both the

different and catch trials.



Table 5. Individual results of the Categorial Discrimination Test.

Participant No. Answers No. Correct Answers | % Correct Answers
1 40 19 47.50
2 40 27 67.50
3 40 15 37.50
4 40 16 40.00
5 40 10 25.00
6 40 18 45.00
7 40 12 30.00
8 40 16 40.00
9 40 17 42.50
10 40 20 50.00
11 40 19 47.50
12 40 11 27.50
13 40 28 70.00
14 40 23 57.50
15 40 15 37.50
16 40 18 45.00
17 40 24 60.00
18 40 11 27.50
19 40 12 30.00

20 40 21 52.50
Total 800 352 44.00

As can be seen in the table, less than half of the CDT trials were correctly perceived
overall. The individual scores of the participants reveal a large degree of variability,
ranging from 25% (minimum score) to 70% (maximum score), with an average of 44%.
Most of the participants (fourteen out of twenty) identified less than half of the trials

correctly. Only six participants obtained 50% or higher percentage of correct identification.




Table 6 indicates the total number of correctly perceived items in the native-like vs.

non-native-like Identification Test by each of the twenty participants.

Table 6. Individual results of the native-like vs. non-native-like Identification Test.

Participant No. Answers No. Correct Answers | % Correct Answers
1 40 22 55.00
2 40 18 45.00
3 40 23 57.50
4 40 20 50.00
5 40 12 30.00
6 40 20 50.00
7 40 17 42.50
8 40 16 40.00
9 40 15 37.50
10 40 17 42.50
11 40 20 50.00
12 40 14 35.00
13 40 21 52.50
14 40 19 47.50
15 40 18 45.00
16 40 20 50.00
17 40 25 62.50
18 40 19 47.50
19 40 13 32.50

20 40 17 42.50
Total 800 366 45.75

The results reveal that, as with the CDT, less than half of the Identification Test

trials were correctly perceived overall. The results also show considerable variability




among the individual scores of the participants, ranging from 30% (minimum score) to
62.5% (maximum score), with an average of 45.75%. More than half of the participants
(twelve out of twenty) identified less than half of the trials correctly. Six participants
scored within the 50-55% range, and only two participants obtained over 55% of correct
answers.

A comparison of the results of both perception tests seems to indicate that the
perception of the target nasals in the coda must have been particularly difficult for the
Brazilian learners. The overall results of the twenty Brazilian participants in both tasks
support the existence of positive correlation (r = .5061) between the perception in the
Categorial Discrimination Test and the native-like vs. non-native-like Identification Test,

since the significance value was p < 0.025.

4.2.3 Influence of Brazilian Portuguese nasalization —- OBJECTIVE 1
The first objective of this study was to investigate the interference of the lack of

fully realized coda nasals in Brazilian Portuguese in the discrimination of the English nasal

consonants /m/ and /n/ in the coda. For this, the results of the Categorial Discrimination

Test and of the Identification Test were analyzed.
Table 7 shows the numbers and the percentages of accurate perception of the target
nasals for both types of trials analyzed in the Categorial Discrimination Test: different and

catch trials.



Table 7. The perception of the coda nasals by type of trial in the CDT.

Type of trial No. Answers No. Correct Answers | % Correct Answers
Different 600 238 39.67
Catch 200 114 57.00
Total 800 352 44.00

The results show that the participants obtained higher scores when there was an

absence of contrast (in catch trials). Catch trials were accurately perceived in 57% of the

cases, whereas the percentage of accurate perception in different trials was 39.67%. The

difference between the scores of each type of trial resulted in a highly significant chi-square

(X2 (1, N = 800) = 18.29, p < .001). It was more difficult for the Brazilian learners to

accurately discriminate the target nasals when there was an odd item out than to perceive

that there was no nasal contrast within the trial. These results may be related to the test

format, which may impose a heavy load on working memory (Flege et al., 1994).

Table 8 indicates the numbers and percentages of accurate perception of the coda

nasals for both types of trials analyzed in the native-like vs. non-native like identification

test: different and catch trials.

Table 8. The perception of the English coda nasals by type of trial in the native-like vs.
non-native-like Identification Test.

Type of trial No. Answers No. Correct Answers | % Correct Answers
Different 400 220 55.00
Catch 400 146 36.50
Total 800 366 45.75




The results show that the different trials were accurately perceived in 55% of the
cases, whereas the percentage of accurate perception in catch trials was 36.5. A statistical
analysis revealed that this difference between the scores of each type of trial was significant
(X2 (1, N =800) =27.57, p < .001). The results reveal that the participants obtained higher
scores when there was a different pronunciation in the trial, i.e., it was easier for the
Brazilian learners identify the native-like pronunciation when there were two different
pronunciations of the same word, than to identify the trials containing two identical
pronunciations of the given word.

Table 9 indicates the numbers and percentages of accurately perceived items in the
native-like vs. non-native like identification test, by place of articulation of the nasal
consonant. The results in the table below are based on the analysis of both different and

catch trials.

Table 9. The perception of the English coda nasals by place of articulation in the
native-like vs. non-native-like Identification Test.

No. Answers No. Correct Answers | % Correct Answers
/m/ 400 201 50.25
/n/ 400 165 41.25
Total 800 366 45.75

The results show that the participants had more difficulty in identifying the native-

like nasal /n/ in this test. The participants accurately identified the native-like nasal /n/ in

only 41.25% of the cases, whereas the percentage of accurate identification of the nasal /m/

was 50.25%. A statistical analysis revealed that this difference is significant (X2 (1, N =



800) = 6.52, p < .01). This result indicates that in the Identification Test the place of

articulation of the nasal (/m/ or /n/) influenced the perception of the Brazilian learners.

Considering the process of nasalization of the vowels in syllable-final position in
Brazilian Portuguese explained in 2.3, it was expected that the participants would have
difficulty. It seems reasonable to suggest that the results of both perception tests show
influence of Brazilian Portuguese nasalization in the perception of English nasals in the
coda in this study. This interference is consistent with Major’s (1986) claim that ““ when
first learning a second language, one transfers structures from the native language to the
target language” (p.217).

Thus, the findings may corroborate Hypothesis 5 of Flege’s Speech Learning Model
(1995). This hypothesis states that the mechanism of equivalence classification may block
category formation for an L2 sound, thus L2 sounds may be perceived in terms of those of
the L1. Flege states the hypothesis considering phones as the unit of representation.
However, in this study, the category considered was the rhyme ending in a nasal consonant.

It may be evidence for larger units of representation than those posited by Flege.

4.2.4 Influence of the phonological context - OBJECTIVE 2

The second purpose of this study was to investigate whether the phonological

context influences the discrimination of the nasals /m/ and /n/ in syllable final position,

considering the following previous vowels as variables: / 1, &, ouU, eI, A /. Table 10 shows

the numbers and the percentages of the interference of the previous vowel in the perception
of the coda nasals in the Categorial Discrimination Test. The results are based on the

analysis of both trials, that is, different and catch trials.



Table 10. The influence of previous vowel on the perception of the English coda nasals
in the CDT.

Previous Vowel No. Answers No. Correct Answers | % Correct Answers
INT 160 88 55.00
lee/ 160 79 49.37
/ou/ 160 68 42.50
/el/ 160 67 41.87
1/ 160 50 31.25
Total 800 352 44.00

The results show that the target nasals were most accurately discriminated when the

previous vowel was /A/ (55%). The difference between the scores of previous vowel /A/

compared to the scores of previous vowels /1, ou, el/ resulted in a significant chi-square

values: /A/ -/1/ (X2 (1, N = 320) = 18.39, p > .0001); /A/ -/ou/ (X2 (1, N =320) =5.00, p =

.02); and /A/ -/e1/ (X2 (1, N = 320) = 5.51, p = .01). However, the difference between the

scores of the vowels /A/ and /ee/ resulted in a non-significant chi-square (X2 (1, N = 320) =

1.01, p=.31).
The results also show that the previous vowel in the context of which the

participants had most difficulties in discriminating the coda nasal was /1/ (31.25% of

accurate responses). The difference between the scores of this previous vowel compared to

the scores of the previous vowels /ae, ou, e1/ resulted in significant chi-square values: /1/ -

leel/ (X2 (1, N =320) = 10.92, p > .0009); /1/ -/ou/ (X2 (1, N = 320) =4.34, p = .03); and /1/

-/le1/ (X2 (1, N = 320) = 3.89, p = .04). Note that /1/ was the second most difficult context

vowel for native speakers in the CDT (70% of accurate responses).



The results indicate that the participants had nearly the same difficulty in perceiving

the target nasals when the previous vowel was either /e1/ or /ou/. The coda nasals were

correctly perceived in 93 cases after the context vowel /e1/ and in 92 cases after the context

vowel /ou/ resulting in a non-significant chi-square (X2 (1, N = 320) = .01, p = .90). The

difference between the scores of these previous vowels compared to the vowel /ee/ also

resulted in a non-significant chi-square value: /ou/ - /ee/ (X2 (1, N = 320) = 1.52, p = .21),

and /e1/ - /ee/ (X2 (1, N = 320) = 1.81, p = .17). According to the results, low context

vowels seemed to favor correct discrimination of the target nasals for both native speakers
and non-native speakers. Overall, that there was considerable similarity between the native
speakers and the Brazilian learners’ results in the Categorial Discrimination Test by context
vowel: the only difference in order of difficulty was between the two most difficult context

vowels /e1/ and /1/.

Table 11 shows the numbers and the percentages of correctly perceived items in the
native-like vs. non-native-like Identification Test, according to previous vowel. The results
are based on the analysis of both different and catch trials.

Table 11. The influence of previous vowel on the perception of the English coda nasals
in the native-like vs. non-native-like Identification Test.

Previous Vowel No. Answers No. Correct Answers | % Correct Answers
IN 160 94 58.75
/1/ 160 80 50.00
leel/ 160 79 49.37
/ou/ 160 64 40.00
/e1l/ 160 49 30.62
Total 800 366 45.75




The previous vowel in the context of which the participants had most difficulty in

identifying the native-like coda nasal was / e1 /. The participants accurately identified the

target nasals in 30.62% of the cases. The difference between the scores of previous vowel

/e1/ compared to the scores of previous vowels /1, &, A/ resulted in significant chi-square

values: /e1/ -/1/ (X2 (1, N = 320) = 12.48, p = .0004), /e1/ -/ee/ (X2 (1, N=320)=11.71, p

= .0006), and /e1/ - /N (X2 (1, N = 320) = 25.60, p < .0001). However, the difference

between the scores of the vowels /e1/ and /ou/ resulted in a non-significant chi-square (X2

(1, N = 320) = 3.07, p = .07). This result is consistent with the results of the native

speakers. The previous vowel / e1 / was also the previous vowel in the context of which the

native speakers had most difficulty in perceiving the native-like nasal consonant, but this is
the only similarity to the native speakers’ results in the Identification Test.

The results also show that the native-like nasals /m/ and /n/ in syllable-final

position were most accurately identified when the previous vowel was /A/. The participants

perceived the coda nasal in 94 cases. The difference between the scores of this previous

vowel compared to the scores of the previous vowels /0uU/ resulted in a significant chi-

square (X2 (1, N =320) = 11.25, p =.0007). However, the difference between the scores of

the previous vowel /A/ compared to the vowels /1/ and /ee/ resulted in non-significant chi-

square values: /A/ - /1/ (X2 (1, N =320) =2.46, p = .11); and /A/ - /ae/ (X2 (1, N = 320) =

2.83,p =.09).



Table 11 reveals that the participants in general had nearly the same difficulty in

identifying the coda nasal consonants when the previous vowel was either /1/ or /ae/. The

difference between the scores of these vowels was not statistically significant (X2 (1, N

=320) = .01, p = .91). The difference between the scores of the previous vowels /1/ and /ae/

compared to the vowel /ou/ was also statistically non-significant: /1/ - /ou/ (X2 (1, N =

320) + 3.23, p=.07), and /ee/ - /ou/ (X2 (1, N =320) =2.84, p=.09).

Table 12 shows a comparison of the results of the accurate perception of the

nasals/m/ and /n/ in both perception tests: The Categorial Discrimination Test and the

Identification considering the interference of the previous vowel.

Table 12. The influence of previous vowel on the perception of the English coda nasals
in both perception tests.

Previous Vowel % Correct Answers % Correct Answers
CDT Identification Test

N/ 55.00 58.75

lee/ 49.37 49.37

/ou/ 42.50 40.00

le1/ 41.87 30.62

1/ 31.25 50.00

Table 12 shows that the order of correct responses for each of the previous vowels
in both perception tests was nearly the same. The only previous vowel that was in a

different order was /1/. The results of the comparison of the two perception tests also reveal

that the target nasals were more accurately perceived when the previous vowel was /A/:

55% in the CDT and 58.75% of the cases in the Identification Test. Table 12 shows that the



previous vowel /ee/ yielded the same difficulty in both perception tests (49.37% of accurate

responses). The results suggest that low previous vowels seem to favor the perception of
the target nasal consonants by the Brazilian learners.
The previous vowels which most disfavored the accurate perception of the English

coda nasals were /1/ in the CDT, and /e1/ in the Identification Test. In fact, these vowels

also seemed to influence the accurate response of the native speakers, since the previous

vowel /e1/ most disfavored perception in both perception tests, and /1/ also seemed to yield

difficulty in the Categorial Discrimination Test. The fact that both native and non-native
participants obtained rather low scores in the context of the same previous vowels may

provide evidence that this variable influences the perceptual performance of the nasals /m/

and /n/ in syllable-final position.

4.3 Production
As described in Chapter 3, a Sentence Reading test was used in order to investigate
the production of the Brazilian EFL learners. Table 13 shows individual results of the

production test.



Table 13. Individual results of the production test.

Participant No. Answers No. Correct Answers | % Correct Answers
1 142 92 64.79
2 144 105 72.92
3 138 80 57.97
4 143 88 61.54
5 142 72 50.70
6 143 95 66.43
7 144 64 44.44
8 144 87 60.42
9 143 94 65.73
10 144 91 63.19
11 144 104 72.22
12 144 74 51.39
13 144 104 72.22
14 144 99 68.75
15 144 76 52.78
16 144 77 53.47
17 144 90 62.50
18 144 95 65.97
19 143 75 52.45

20 144 96 66.67
Total 2866 1758 61.34

The results reveal considerable variability among the individual scores of the
participants, ranging from 44.44% (minimum score) to 72.92% (maximum score), with an
average of 61.34%. Participant 3 produced the highest number of excluded tokens, due to

mispronunciation other than the nasal (6 tokens). Only Participant 7 produced less than half




of the tokens correctly, i.e., with a fully realized syllable-final nasal. Most participants
(sixteen out of twenty) correctly produced the target nasal consonants within the range of
50-60%, and only three participants obtained over 70% of correct answers. The results

indicate that the production of the nasals /m/ and /n/ in syllable-final position caused all of

the participants a certain degree of difficulty.

4.3.1 Influence of Brazilian Portuguese nasalization - OBJECTIVE 3

The third purpose of the present study was to investigate the interference of the lack
of fully realized coda nasals in Brazilian Portuguese in the interlanguage production of
English nasal consonants in syllable-final position. Table 14 indicates the total accurate

production of the nasals /m/ and /n/ in the coda in monosyllabic and disyllabic words.

Table 14. The production of /m/ and /n/ in syllable-final position.

Nasal No. Prod. No. Correct Prod. % Correct Prod.
/m/ 1434 709 49.44

/n/ 1432 1049 73.25
Total 2866 1758 61.34

The results show that in 38.66% of the data analyzed the nasal consonants were not
accurately produced, i.e., fully realized. Table 14 also shows that in the present study, the

nasal /n/ was more accurately produced than /m/ in syllable-final position, resulting in

highly significant chi-square (X2 (1, N=2,866) = 171.31, p < .0001). This reveals that the

production of the nasal /m/ in monosyllabic and disyllabic words is more difficult for the

Brazilian learners than the production of the nasal /n/ in the coda. Word-final nasals in



Brazilian Portuguese are almost always written with the grapheme ‘m’ (e.g., fim — ‘end’,
correm — ‘they run’). Few words are written with the grapheme ‘n’ in BP (e.g., hifen —
‘hyphen’, pélen — ‘pollen’). Thus, results may suggest that when the English words ended
in ‘m’, association was probably made with the L1 of the participants, causing the vowel
nasalization error. On the other hand, words ending in ‘n’ seemed to cause less association
to the L1.

Table 15 shows the strategies used by the Brazilian learners when they did not

accurately produced the English coda nasals (1108 out of 2866 cases).

Table 15. Strategies used by Brazilian learners on the inaccurate production of
English coda nasals.

Strategy No. Productions % Productions
Deletion of the nasal consonant with vowel 1009 91.96
nasalization

Deletion of the nasal consonant without 97 8.75
vowel nasalization

Epenthesis 2 0,18
Total of inaccurate nasal production 1108 100

The results show that in most of the productions (91.96%), the participants
nasalized the vowel and did not produce the nasal consonant as a strategy to produce the
English coda nasals. These results corroborate those of Baptista and Silva Filho (1997),
where ‘“vowel-nasal sequences were frequently pronounced as nasal vowels without the
final consonant” (p.29), and those of Monahan (2001), who found that Brazilian Portuguese
learners transfer the process of regressive assimilation of nasality and nasal deletion in

syllable-final position into their interlanguage production of English coda nasals.




4.3.2 Influence of the length of the word - OBJECTIVE 4

The fourth purpose of this paper was to investigate whether the length of the word

(disyllabic vs. monosyllabic words) influences the production of the nasal in syllable-final

position. Table 16 shows the participants’ accurate production of the nasals /m/ and /n/

analyzed altogether in both types of word.

Table 16. The production of the English coda nasals in disyllabic and monosyllabic

words.
Word No. Productions No. Correct Prod. % Correct Prod.
Monosyllabic 1435 851 59.30
Disyllabic 1431 907 63.38
Total 2866 1758 61.34

Table 18 shows that 59.30% of the coda nasals in the monosyllabic words were
accurately produced, whereas in the disyllabic words 63.38% of the coda nasals were
produced, resulting in a significant chi-square (X2 (1, N= 2,866) = 5.02, p = .02). The
results indicate that the participants had less difficulty in accurately producing the target
nasals in disyllables. The disyllabic words in the present study were generally followed by
consonants, whereas in the monosyllabic words, the following context of the target nasal
varied regarding consonants, vowel and silence. Therefore, the constancy of following
context in the disyllabic words seemed to favor the production of the nasal consonants, as
in Brazilian Portuguese, the degree of vowel nasality is less strong before a nasal consonant
assimilated to following consonant (Mateus, 1975, cited in Baptista, 1988). It is expected
that environment may play an important role in the accurate production of the target nasals

by the Brazilian Portuguese learners.



4.3.3 Influence of the phonological context - OBJECTIVE 5

The fifth goal of this paper was to investigate which phonological contexts interfere
the most in the interlanguage production of English nasals in the coda, considering, as
mentioned in Chapter 3, previous vowel and following context as variables for the

monosyllables, and stress of the target syllable as a variable for the disyllables.

4.3.3.1 Monosyllabic words
Table 17 shows the results of the production of the coda nasals in monosyllabic
words, according to the previous vowel of the target syllable. The previous vowels

considered in this study for production, as mentioned in 3.4.2, were: / 1, &, A, I/.

Table 17. The influence of the previous vowel on the production of the coda nasals in

monosyllabic words.

Previous Vowel No. Productions No. Correct Prod. 9% Correct Prod
/el 356 232 65.17
i/ 360 227 63.06
/1/ 359 200 55.71
IN 360 192 53.33
Total 1435 851 59.30

The results show that the vowel after which the participants had most difficulty in

producing the English coda nasal was /A/. The difference between the scores of this

previous vowel compared to the scores of previous vowel /ae/ and /i/ resulted in significant

chi-square values: /A/ - /ee/ (X2 (1, N=716) = 10.38, p =.001); and /a/ - /i/ (X2 (1, N=720)

= 6.99, p = .008). However, the difference between the scores of the vowels /A/ and /1/

resulted in a non-significant chi-square (X2 (1, N =719) = .40, p = .52).




This result may be related to the fact that this vowel does not exist in Brazilian

Portuguese. The analysis also reveals that the vowel /A/ was produced as the vowel /u/ in

88 out of the 360 cases. This result may reveal a spelling interference of the vowel ‘u’ in a
word such as sum. The analysis also reveals that in 63.64% of the cases (56 cases) in which

the previous vowel was produced as /u/, it was nasalized and the nasal consonant was

deleted, thus suggesting a relation between the mispronunciation of the vowel and the
nasalization process. A comparison of the results between the production test and the two

perception tests reveals a lack of correspondence regarding /A/ as a previous vowel. Results

revealed that this vowel most favored accurate perception of the target nasals in the
perception tests, whereas in the production test, this previous vowel most disfavored the
production of the nasal consonant.

The difference between the scores was statistically significant concerning the

following vowel comparisons: /1/ -/ae/ (X2 (1, N = 715) = 6.68, p = .009); and /1/ - /i/ (X2

(1, N =719) = 4.02, p < .04). However the comparison of the previous vowels /ae/ - /i/

resulted in a non-significant chi-square (X2 (1, N =716) = .34, p = .55). The results suggest
that the accurate production of the target nasal consonants may be influenced by the
previous vowel. However, analyzing deeply the nature of the interference of these two
vowels is beyond the scope of the present paper, and the difference in production among
the other vowel contexts is small and quite not significant.

Regarding the following context, Table 18 shows the results of the influence of the

following context on the production of the nasals in syllable-final position in the



monosyllabic words.

mentioned, were consonant, vowel and silence.

The following contexts considered in this study, as previously

Table 18. The influence of the following context on the production of the coda nasals

in monosyllabic words.

Following context No. Production No. Correct Prod. % Correct Prod
Vowel 480 311 64.79
Consonant 477 299 62.68
Silence 478 241 50.42
Total 1435 851 59.30

The following context in which the participants had most difficulty in producing the
English coda nasal was silence. The participants failed in accurately producing the coda
nasals in 237 cases followed by silence. The difference between the scores of silence and
consonant as following context yielded highly significant results (X2 (1, N = 955) = 14.61,
p = .0001). The difference between the score of silence and vowel also resulted in a highly
significant chi-square (X2 (1, N = 958) = .20.26, p < .0001). The only non-significant chi-
square resulted from the difference between the scores of consonants and vowel as
following context in monosyllabic words (X2 (1, N = 957) = .46, p = .49).

Notwithstanding the lack of significance in the vowels vs. consonant context, these
results seem to be consistent with the three degrees of vowel nasalization recognized by
Mateus (1975, cited in Baptista, 1988) in Brazilian Portuguese (reviewed in 2.3). She states
that the degree of vowel nasality before a deleted nasal consonant is strong. This seemed to
be the case of the present study, concerning silence as following context in the
interlanguage production of the target nasals. According to Mateus, the degree of vowel
nasality in Brazilian Portuguese is less strong before a nasal consonant assimilated to a

following consonant (e.g., onde — ‘where’) and weak before a specified nasal consonant



neither deleted nor assimilated (e.g., ano — ‘year’). The results indicate that the accurate
production of the English coda nasals in each of the following contexts tested followed the
degree of vowel nasality in BP. Thus, the results of the present research may suggest that
the accurate production of the English coda nasals may be influenced by the degree of
vowel nasality of Brazilian Portuguese in similar contexts, and that Baptista’s (1988) claim
that nasal consonants in Brazilian Portuguese affect their environment with the spreading of

their relevant feature may be true for Portuguese/English interlanguage as well.

4.3.3.2 Disyllabic Words

Regarding the influence of phonological context for the disyllabic words, Table 19
shows the rate of correct production of the syllable-final nasals, according to stress and
position in the word. As mentioned in 3.4.2, the target words containing the English coda
nasals followed four different patterns: (1) the target nasal was stressed in the first syllable
of the word; (2) the target nasal was stressed in the second syllable of the word; (3) the
target nasal was unstressed in the first syllable of the word; and (4) the target nasal was
unstressed in the second syllable of the word.

Table 19. The influence of stress and position of the English coda nasals on the
production of disyllabic words.

Stress Pattern No. Prod No. Correct Prod. % Correct Prod
Nasal stressed in the 359 253 70.47

first syllable

Nasal stressed in the 356 219 61.52
second syllable

Nasal unstressed in 359 207 57.66

the first syllable

Nasal unstressed in 357 228 63.87

the second syllable

Total 1431 907 63.45




Table 19 shows that the participants most produced the coda nasal when it was
stressed in the first position in the word (70.47%). The results also show that the
participants had most difficulty in producing the English target nasals when they were
unstressed in the first syllable in the word. The participants failed in accurately producing
the coda nasals in 42.34% of the cases. The difference between these patterns resulted in a
significant chi-square (X2 (1, N =718) = 12.27, p = .0004).

The results reveal that the participants had nearly the same difficulty in accurately
producing the nasal consonant when it was placed in the second syllable, either in a stressed
syllable (61.52%) or an unstressed syllable (63.45%), resulting in a non significant chi-
square (X2 (1, N = 713) = .42, p = .51). The difference between the scores of the nasal
stressed in either first or second syllable was statistically significant (X2 (1, N = 715) =
6.39,p =.01).

The target coda nasals in the second syllable were generally followed by either a
consonant or silence, whereas the target nasal consonants in the first syllable were always
followed by a consonant. It was expected that the Brazilian learners would have less
difficulty in producing the English coda nasals in the first syllable due to the fact that those
nasals were only followed by consonants, which has less strong vowel nasality in BP, as
was discussed in 4.3.3.1. However, this was not the case of the present study, except in the
case of stressed syllables with nasal codas. The difference between the scores comparing
position of the target nasal in both stressed an unstressed syllables yielded the following
non-significant results: nasal stressed in the first syllable vs. nasal unstressed in the second
position (X2 (1, N = 716) = 3.54, p = .059), nasal stressed in the second position vs. nasal
unstressed in the first position (X2 (1, N = 715) = .95, p = .32), and nasal unstressed in the

first position vs. nasal unstressed in the second position (X2 (1, N =716) =2.64, p =.10).



The results also indicate that, in the present study, production of the English coda
nasals in disyllabic words seemed to be inconsistent considering stress of the target syllable

by the Brazilian learners.

4.3.4. Relationship between perception and production - OBJECTIVE 6

The sixth objective of this study was to investigate whether there is a relationship
between the perception and the production of the English syllable-final nasals by the
participants. Table 20 lists the performance of each of the twenty participants in the
perception and in the production tests, regarding the percentage of accurate responses in

each test.



Table 20. Individual results in both perception tests and in the production test.

Participant % Correct Answers CDT | % Correct Answers % Correct
Identification Test Productions
1 47.50 55.00 64.79
2 67.50 45.00 72.92
3 37.50 57.50 57.97
4 40.00 50.00 61.54
5 25.00 30.00 50.70
6 45.00 50.00 66.43
7 30.00 42.50 44.44
8 40.00 40.00 60.42
9 42.50 37.50 65.73
10 20.00 42.50 63.19
11 47.50 50.00 72.22
12 27.50 35.00 51.39
13 70.00 52.50 72.22
14 57.50 47.50 68.75
15 37.50 45.00 52.78
16 45.00 50.00 53.47
17 60.00 62.50 62.50
18 27.50 47.50 65.97
19 30.00 32.50 52.45
20 52.50 42.50 66.67

The results show that all participants had a better performance in the production
test. Regarding the perception test, the participants, in general, obtained higher scores in the
Identification Test than in the Categorial Discrimination Test (15 out of twenty). Only five
participants performed better in the CDT than in the Identification Test. The results also

show that, in general, the percentage of accurate responses of the participants gradually




increased from the Categorial Discrimination Test to the Identification Test to the
production test (fifteen out of twenty). Only Participants 2, 9, 13, 14 and 20 did not follow
this tendency.

The overall results of the twenty Brazilian participants in the Categorial
Discrimination Test and the production test support the existence of a positive correlation
(r = .6974) between their perception and production, since the significance value was p <
0.001. The overall results of the Brazilian participants in the native-like vs. non-native-like
Identification Test and the production test also support the existence of a positive
correlation (r = .3946) between perception and production, since the significance value was
p < .05. It might be expected that for accurate production, the learner would need accurate
perception, which seemed to be case of the present study, considering both perception tests.
Results seem to indicate that there is a relationship between the
identification/discrimination of the target coda nasals and their accurate production.
However, the tendency of the present study is for production to be more accurate than
perception. These results does not seem to corroborate Flege’s Speech Learning Model
(1995) that claims that “without accurate perceptual ‘targets’ to guide the sensorimotor

learning of L2 sounds, production of the L2 sounds will be inaccurate” (p.238).



CHAPTER 5

CONCLUSION

5.1 Major findings

As regards the perception of nasal consonants in syllable-final position, results
suggest that the lack of fully realized coda nasals in Brazilian Portuguese interfered with
accurate perception by the Brazilian learners in both perception tests. Results showed that
both the Categorial Discrimination Test and the native vs. non-native-like Identification
Test were quite difficult for the Brazilian learners, as students failed to accurately perceive
the English coda nasals in less than half of the trials. The native speakers who took both
perception tests also seemed to have some difficulty, although to a much lesser degree. In
the CDT, the control group obtained lower scores than those suggested by Flege et al.
(1994). In the native-like vs. non-native-like Identification Test, the native speakers scored
even lower; however, these results may have been influenced by the fact that they might not
be familiar with BP distinctions. Type of trial seemed to be relevant for both native and
non-native speakers in the CDT; however in the Identification Test, the presence or absence
of contrast between the coda nasals, i.e., different vs. catch trials, was only relevant for the
Brazilian participants.

Considering the phonological context in both perception tests, results suggested that
the Brazilian learners and the native speakers seemed to have difficulty in accurately
perceiving the coda nasals in the context of nearly the same previous vowels in both

perception tests. The previous vowel /e1/ most disfavored the perception of the English

coda nasals in both tests by the native speakers, and in the Identification Test by the



Brazilian participants. /1/ was the context vowel which seemed to most disfavor the

discrimination of the target nasal consonant in the CDT by the Brazilian learners, and also
disfavor the native group in their accurate discrimination. Results also revealed that low
vowels seemed to favor accurate perception of the coda nasal consonants by the Brazilian
learners in the two perception tests.

As regards production, results confirm the prediction that there was considerable
influence of the lack of fully realized vowel coda nasals in Brazilian Portuguese. In most of
the cases when the coda nasals were not produced, the participants nasalized the vowel and
deleted the nasal consonant. Considering length of the word (monosyllabic vs. disyllabic
words), the results indicated that the English coda nasals were more accurately produced in
disyllabic words, which may be related to the fact that disyllabic words were generally
followed by a consonant, which, in BP, causes a weaker degree of vowel nasality.

Considering the phonological context in the monosyllabic words (previous vowel

and following context), the results showed that the previous vowel /A/ seemed to be the

context in which the participants had most difficulty in producing the English coda nasals.
According to the results, the following context in which the participants had most difficulty
in producing the coda nasal was silence. This result seemed to follow the degree of vowel
nasality suggested by Mateus (1975, cited in Baptista, 1988), which states that the degree of
vowel nasality is strongest before a deleted nasal consonant. Regarding the phonological
context in the disyllabic words (stress of the target syllable), the results suggested that the
production of the target nasals was inconsistent regarding stress and position of the nasal

consonant.



Considering the relationship between perception and production, results showed that
there was a positive correlation between the two perception tests and the production test.
The overall results revealed that the performance of the Brazilian learners was better in the
production test, and that, in general, their scores increased from the Categorial

Discrimination Test to Identification Test to the production test.

5.2 Pedagogical implications

Research in interlanguage phonetics and phonology has produced few studies,
especially considering Brazilian English interphonology. Such studies are very important
both to contribute to theoretical development in this area, and to contribute to the
improvement of pronunciation teaching and the development of pronunciation materials
concerning the Brazilian Portuguese speakers’ specific difficulties considering English
learning.

The results of this study may be useful as an indication of Brazilians’ tendencies

towards their difficulties regarding perception and production of the nasals /m/ and /n/.

Thus, if L2 teachers become aware of which variables may favor/disfavor the accurate
production of the target nasals, they can help their learners to improve their production by
presenting and practicing those consonants. Concerning BP learners of English, teachers
could help them when teaching the pronunciation of English coda nasals by calling their
attention to place of articulation differences of the target nasals in BP and English.
Phonological context seemed to play an important role in the accurate perception
and production of the nasal consonants in syllable-final position. As regards production,

following context seemed to be an important variable to considered when teaching English



nasals in the coda. Special attention should be given when the target nasal is followed by
silence, due to the fact that this seems to be the following context that most disfavor the
accurate production of the English coda nasals. Previous vowel also seems to be an

important variable for accurate production of /m/ and /n/ in the coda. Teacher could call the

students’ attention to pronunciation of the English vowels together with the English nasal
consonants in syllable-final position. As regards perception, previous vowel also seems to
influence the accurate identification/discrimination of the English nasals in the coda. It was
less difficult for the BP listeners identify/discriminate the target nasal consonants in the

context of low previous vowels, this could be presented first to the learners.

5.3 Limitations and suggestions for further research

During the process of data analysis, several limitations of this study emerged. The
present study focused only on the pre-intermediate level. Performance of Brazilian EFL
students could be investigated across levels, checking whether perception and production of
English coda nasals improves as students become more proficient. Another important
limitation of the present study is in terms of variables in the investigation of phonological
context. Other variables which could have investigated are the extent to which the
production of the vowels preceding the nasals were English-like, and which following
consonants favor/disfavor the accurate production of the nasal consonants.

The limitations found in this study, however, provide suggestions for future
research. Research projects could investigate more thoroughly the phonological context
concerning both previous and following segments. Studies could investigate which vowels,

considering all the vowels in the language inventory, most favor/disfavor the production of



the target nasals, and which consonants influence the production of the nasals in syllable-

final position, as regards markedness.
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Appendix A

UNIVERSIDADE FEDERAL DE SANTA CATARINA
CENTRO DE COMUNIC/}CAO E EXPRESSAO
DEPARTAMENTO DE LINGUA E LITERATURA ESTRANGEIRA

Curso Extracurricular de Inglés - Level 3

Name:
Date:

Speaking task

Talk about the following topic for one minute.

To perform this task, press <DRILL> at the command of the researcher and start the task.
At the command of the researcher, press <STOP>.

You won some money in the lottery. Plan your next vacation around the world.
If you wish, you may use the questions below to help you.

* When are you going to take your next vacation?
% Where are you going?
+¢ How are you going to travel?

% What places are you going to visit?

¢ Where are you going to stay?

% What are you going to do and see there?
+¢ Is anyone going to travel with you? Who?

% What do you need to take with you?



UNIVERSIDADE FEDERAL DE SANTA CATARINA
CENTRO DE COMUNICACAO E EXPRESSAO
DEPARTAMENTO DE LINGUA E LITERATURA ESTRANGEIRA

Curso Extracurricular de Inglés - Level 4

Name:

Date:

Speaking task

Talk about the following topic for one minute.

To perform this task, press <DRILL> at the command of the researcher and start the task.
At the command of the researcher, press <STOP>.

Let’s go to the movies! Talk about movies.
If you wish, you may use the questions below to help you.

X/
o

X/
°e

X/
o

X/
A X4
X/

o

What kinds of movies are you interested in? Why?

What kind of movies do you find boring?

Who are your favorite actors/actresses? Why?

Are there any actors/actresses you don’t like?

What’s one of the most exciting movies you have ever seen? What did you like about
it?

Appendix B



Free Speech Rating:
Rate the accent of each speech from 1 to 5: 1 being non-native- like and § close to native-like.
1.

| 1 | 2 | 3 |4 | 5 |
2.

| 1 | 2 | 3 | 4 | 5 |
3.

| I | 2 | 3 |4 | 5 |
4.

| 1 | 2 | 3 |4 | 5 |
5.

| 1 | 2 | 3 | 4 | 5 |
6.

| I | 2 | 3 |4 | 5 |
7.

| 1 | 2 | 3 |4 | 5 |
8.

| 1 | 2 | 3 | 4 | 5 |
9.

| 1 | 2 | 3 |4 | 5 |
10.

| I | 2 | 3 | 4 |5 |
11.

| 1 | 2 | 3 | 4 | 5 |
12.

| 1 | 2 | 3 |4 | 5 |
13.




Questionnaire Results

Appendix C

A |S
G|E|Q|Q |Q|Q (Q|Q QIQIQ|QIQIQ|Q|Q(QIQ|Q|QQIQ|Q|QQ|Q [Q|Q
E [X|5]6 |7 18 [9]10 11121314 ]15]16|17[18[19]20]21]22|23|24|25]26|27[28 [29]30
1 [23|M|Y |4 |1I0|W |[N|- - |- ]- |31 IN|-1]-1]- |- ININ|JY|Y|N|N |- |- 1|1
2 |21|F |Y|IH|15|W |N|- - |- |- |3 |1 IN|- |- |- |- ININ|JY|N|N|N |- |- 2 |2
3 |19|/F |Y|5 |11|W |Y|Sesc 9719912 |3 |1 [N |- [- |- |- ININ|Y N[N |N |- |- 1|1
4 |43|F |Y|1H|14|W |Y |Private |{99|00(3 |4 |- [N |- |- |- |- IN|IN|N|N|N|Y |F |Ger |3 |3
Class
S |1I9/F |Y|3 |9 [W|Y|CNA [95]01|3 |4 |1l [N|- |- |- |- ININI|Y |Y |Y |Y |S |Spa |4 |4
6 (19 M|Y |5 |11|W |Y|Private [- [98]4 |3 |- |[N |- |- |- |- Y |Y [N|Y |F/|Ger |5 |5
Class S
7 |21|F |Y|5 [1I|W |N|- - |- 1- 13 N |- |- |- |- INININJY|Y N |- |- 6 |6
8 |22|M|N|- |- |- |Y|Senac |02]02]|4 |3 |1 [N |- [- |- |- ININ|Y |N|N|Y |S |Spa |7 |7
9 |23/M|Y|1H|13|W |Y |Free 01(01(2 (4 |1 [N|- |- |- |- INININ|[Y|[Y|Y |S |Spa |1 |4
Way
10{44 M|Y |5 |11|W/|N|- - |- 1- |41 [N|- |- |- |- ININ|N|Y|N|Y |F |[Ger (8 |4
(0]
11[16|F |Y|7 |I3|W |[N|- - |- 1- 13 |1 INJ|- |- |- |- ININ|JY|Y|N|Y |F [Ita |9 |4
12|18 |F |Y |4 |I0|W |[N|- - |- - 13 |1 IN|- |- |- |- INININ|IN|N|N |- |- 10]8
13(24|M|Y |8 |14|W [N|- - |- |- 14 |- INJ|- |- |- |- INININJY|Y N |- |- 114
1421 | M|Y|7 |I3|W [N|- - |- 1- 1314 |NJ- |- 1]- |- |[YIN|JY|N|IN|Y |[S [Spa |12]-
15(22|F |Y|1 |7 |W |Y|Yazigi [96]99|3 |3 |- I[N |- |- |- |- ININ|NJ|Y |N|Y |F |Ita |13]4
16(19|F |Y |5 |12|W |Y |English|{00{02|{2 |4 |2 [N |- |- |- |- [ININ|N|Y |Y |Y |S |Spa |14]|2
for All
1721 |F |Y|5 |11|W |[N|- - |- |- 141 INJ|- |- |- |- INININJY |Y Y |S |[Jap [15]|9
18[25|F |Y |4 |- |W |Y|Senac [99]02|2 |4 |1 I[N |- |- |- |- ININ|N|Y N[N |- |- 122
19(20|F |Y |5 |10|W |Y|Wizard [94[95]|2 |4 |1 [N |- |- |- |- ININ|N|Y |[N|N |- |- 1 |4
20126 |F | Y|4 |10|W |Y|Yazigi [97]97|3 |4 |2 [N |- |- |- |- |[YIN|Y |Y|Y|Y|S |Fren|16]|9
Key 11 — Marau — RS
12- Lages — RS
Q28 13- Tubardo — SC
06 Ger — German 14- Rio do Sul - SC
. Spa — Spanish 15- Séo Paulo — SP
1- 1° serie Ita — Ttalian 16- Sao José dos Campos - SP
3-3 serie Fren — French
4 - 42 série Q30
5- 5% série 029 1 — Florian6polis - SC
7- 7" série 2- Santa Catarina
8- 8" série 1- Florianépolis - SC 3- Northwest of Rio Grande do
1H - 1* série ensino médio 2- Maravilha —SC Sul
3- Santa Maria — RS 4- South of Brazil

08

O- Oral
W — Writing

Q27
F- Family
S- School

4- Curitiba — PR 5- Rio Grande do Sul

5- Tenente Portela — RS 6- West of Santa Catarina
6- Sao Lourengo do Oeste —SC 7- West of Parand

7- Cascavel — PR 8- South of Santa Catarina
8- Blumenau — SC 9- Sao Paulo

9 - Brusque - SC

10 — Laguna — SC




Appendix D

Universidade Federal de Santa Catarina

Curso de P6s-Graduacao em Inglés e Literatura Correspondentes
Aluna: Denise Cristina Kluge

Orientadora: Prof* Dr* Barbara Oughton Baptista

Questiondrio sobre participantes de pesquisa de campo:

Por favor, responda as perguntas abaixo. Este questiondrio objetiva obter somente informagdes
que serdo utilizadas para auxiliar a andlise de dados da presente pesquisa conduzida pela aluna
acima citada. Em nenhuma hipétese os nomes dos participantes serdo divulgados, pois esta € uma
pesquisa quantitativa.

1. Nome: 2. Data:
3. Idade: 4. Sexo: FEM / MASC

Responda as perguntas abaixo procurando ser o mais especifico possivel sobre os eu contato com
a lingua inglesa.

5. Fez inglés no colégio? SIM / NAO

6. Desde que série?

7. Qual a sua idade na época?

8. As aulas exploravam comunicagao escrita e oral?

9. Fez curso de inglés além do Curso Extracurricular desta universidade? SIM / NAO

10. Qual curso/escola?

11. Em que ano comegou?

12. Em que ano terminou/ parou?

13. Quantas horas por semana tinha o curso em média?

14. Qual o nivel que freqiienta este semestre no Curso Extracurricular desta universidade?

15. Quantas horas por semana, além do curso, voce se dedica ao estudo da lingua inglesa?




16. Tem vivéncia em pais de lingua inglesa? SIM / NAO

17. Por quanto tempo?

18. Quantos anos vocé tinha na época?

19. Freqiientou escola naquele pais? SIM / NAO

20. Que tipo de escola/ curso?

21. Conversa com freqiiéncia em inglés com outros brasileiros? SIM / NAO
22. Conversa freqiientemente em inglés com falantes nativos? SIM / NAO
23. Assiste a filmes sem dublagem com freqiiéncia? SIM / NAO

24. Ouve miusica em inglés com freqiiéncia? SIM / NAO

25. Transcreve (tira) letras de musicas? SIM / NAO

26. Estuda, estudou ou tem contato com outra lingua estrangeira? SIM / NAO

27. Em que contexto? (escola, trabalho, familia,...)

28. Qual lingua?

29. Em que cidade foi criado/a?

30. Qual sotaque vocé considera ter no portugués? (por exemplo: norte/sul do pais, do estado)

31. Adicione qualquer informacgao que considere interessante em relacdo ao seu contato com a
lingua inglesa.




Universidade Federal de Santa Catarina

Curso de P6s-Graduacao em Inglés e Literatura Correspondentes
Researcher: Denise Cristina Kluge

Adviser: Prof* Dr*. Barbara Oughton Baptista

Questionnaire about research participants:

Please, answer the question below.

This questionnaire aims only at getting information to help in the analysis of the data of the
present study. The names of the participants will not be revealed, as this is a quantitative
research.

1. Name: 2. Date:
3. Age: 4. Gender: Female / Male

Answer the questions below about your contact with English, being as specific as possible.
5. Did you study English at school? YES / NO

6. When did you start?

7. How old were you at that time?

8. Did the classes develop written and oral expression?
9. Have you taken other language courses besides the Extracurricular? YES / NO

10. What course?

11. When did you start?

12. When did you finish/stop?

13. How many class hours a week, on the average, were devoted to the course?

14. What level are you in the Extracurricular?

15. How many hours a week, besides the course hours, do you dedicate to English study?

16. Have you lived in an English speaking country? YES / NO

17. For how long?




18. How old were you at that time?

19. Did you go to school there? YES / NO

20. What kind of school/course was it?

21. Do you often speak English with other Brazilians? YES / NO
22. Do you often speak English with native speakers? YES / NO
23. Do you often watch movies without dubbing? YES / NO

24. Do you often listen to music in English? YES / NO

25. Do you try to write the lyrics of the songs you hear? YES / NO

26. Do you study/have you studied/do you have contact with any other foreign language? YES /
NO

27. In what context? (school, work, family...)

28. What language?

29.Where did you grow up?

30. What is your regional accent in Portuguese?

31. Add any information about your contact with English you consider important.




Appendix E

Categorial Discrimination Test

Minimal Pairs and the previous vowels
Previous vowel /1/

Tim / tin

Previous vowel /ae/

cam / can

Previous vowel /ou/
tome / tone
Previous vowel /e1/

came / cane

Previous vowel /A/

bum / bun



Appendix F

Categorial Discrimination Test - Trails

* catch trials
underlined — different trials (English native-like pronunciation)
bold — distractor trials

Tim Tim Tim *
cam cam can
tree three tree
came cane came
bun bum bum
rat rat hat
tome tome tone
live leave leave
they they they *

. tree three three

. cam cam cam *

. tome tome tome *

. live leave live

. came came cane

. bum bun bum

. rat hat hat

. tree tree three

. leave live leave

. they day day

. Tim tin tin

. can can can *

. tone tone tone *

. can cam can

. bum bum bum *

. bum bum bun

. hat rat hat

. tin tin tin *

. leave leave live

. day they day

. tin Tim tin

. cam can can

. hat hat rat

. came cane cane

. bun bun bun*

. rat rat rat ¥

. tome tone tone

. three tree three

RN =
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38.
39.
40.
41.
42.
43.
44.
45.
46.

47

58

leave live live

day day they

tin tin Tim

cane cane cane *
leave leave leave *
cane came cane
bum bun bun

hat hat hat *

tone tome tome

. three three tree
48.
49.
50.
51.
52.
53.
54.
5S.
56.
57.

came came came *
day they they

tin Tim Tim

can can cam

tone tone tome
cane cane came
bun bum bun

hat rat rat

tree tree tree *
tone tome tone

. live live leave
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.

they day they
Tim tin Tim
can cam cam
three three three *
cane came came
bun bun bum
rat hat rat
three tree tree
live live live *
day day day *
they they day
TimTim tin
cam can cam
tome tone tome



Appendix G

Universidade Federal de Santa Catarina
Curso de Pos-Graduacio em Inglés e Literatura Correspondentes

Pesquisadora: Denise Cristina Kluge

Orientadora: Prof* Dr* Barbara Oughton Baptista

Nome do Participante:

FOLHA DE RESPOSTA

De acordo com o treinamento prévio voceé ouvird seqii€éncias de 3 palavras.

Circule ‘1°, ¢2°, ‘3’ ou ‘0’
Nao deixe nenhuma seqiiéncia em branco.

Circule ‘1’ se a primeira palavra for diferente das outras;
Circule ‘2’ se a segunda palavra for diferente das outras;
Circule ‘3’ se a terceira palavra for diferente das outras;

Circule ‘0’ se todas as palavras forem iguais.

Universidade Federal de Santa Catarina
Curso de Pos-Graduacio em Inglés e Literatura Correspondentes

Researcher: Denise Cristina Kluge

Adviser: Prof* Dr* Barbara Oughton Baptista



Participant’s name:

ANSWER SHEET

As in the previous training you are going to hear sets of 3 words.

Circle ‘1°, 2°, ‘3’ ou ‘0’
Mark all the sequences.

Circle ‘1’ if the first word is different from the others;
Circle ‘2’ if the second word is different from the others;
Circle ‘3’ if the third word is different from the others;

Circle ‘0’ if all the words are the same.



10.

10.

10.




Appendix H

Universidade Federal de Santa Catarina
Curso de Pos-Graduacio em Inglés e Literatura Correspondentes

Pesquisadora: Denise Cristina Kluge

Orientadora: Prof* Dr* Barbara Oughton Baptista

Nome do participante:

TREINAMENTO

Vocé vai ouvir seqiiéncias de trés palavras. Circule o nimero 1, 2, 3 ou 0, de
acordo com o seguinte critério:

Circule ‘1’ se a primeira palavra for diferente das outras;
Circule ‘2’ se a segunda palavra for diferente das outras;
Circule ‘3’ se a terceira palavra for diferente das outras;
Circule ‘0’ se todas as palavras forem iguais.

Exemplo:
Para os 4 conjuntos de palavras que voc€ ouvird, as respostas ja foram marcadas.

1
1
1
1

N[N
SIOIC|IO

W || W | W

BRI

Agora voc€ marcard as respostas de 8 conjuntos similares aos anteriores, como um
breve treinamento.

5 1 2 3 0
6 1 2 3 0
7 1 2 3 0
8 1 2 3 0
9. 1 2 3 0
10. 1 2 3 0
1 1 2 3 0




Universidade Federal de Santa Catarina
Curso de Pos-Graduacio em Inglés e Literatura Correspondentes

Researcher: Denise Cristina Kluge

Adviser: Prof* Dr* Barbara Oughton Baptista

Participant’s name:

TRAINING SESSION

You are going to hear sequences of 3 words. Circle ‘1°,°2°,’3” or ‘0’, according to
the following criteria:

Circle ‘1’ if the first word is different from the others;
Circle ‘2’ if the second word is different from the others;
Circle ‘3’ if the third word is different from the others;
Circle ‘0’ if all the words are the same.

Example:
Hear the 4 sets of 3 words each. The answers have been marked for you.

1
1
1
1

W[ || W
SIO|IOIO

NN

pal el Il o

Now, you are going to hear 8 sets of 3 words each. Mark your answers in the chart
bellow. This is a short training.

5. 1 2 3 0
6. 1 2 3 0
7. 1 2 3 0
8. 1 2 3 0
9. 1 2 3 0
10. 1 2 3 0
1 1 2 3 0




Appendix I

Identification Test

Minimal Pairs and the previous vowels
Previous vowel /1/

Tim / tin

Previous vowel /ae/

cam / can

Previous vowel /ou/
loam / loan
Previous vowel /e1/

maim / main

Previous vowel /A/

bum / bun



Appendix J

Identification Test

* catch trials
underlined — different trials (odd item out)

bold —

L XA R D=

W N NN DN DN DN N DN N e = = s = e e e e
S O X N NN BN = O N 00NN DR WD = O

distractor trials

Tim Tim * [tim] [tIm]
can can * [cae] [cee]
loan loan * [loun] [loun]
ball ball [bou] [bol]
bum bum [bAm] [bA]
fall fall * [fou] [fou]
call call * [kol] [kol]
loan loan * [lou] [loU]
that that [&aet] [deet]

. Tim Tim * [tI] [tI]

.can can [ceen] [ceE]
.tin tin [tI] [tin]

. thick thick * [e1k] [e1k]
. main main * [mein] [mein]
. bum bum [bA] [bAm]

. fall fall [fol] [fou]

. call call * [kou] [kou]

. loam loam * [loU] [loU]
. that that [daet] [Oeet]
. Tim Tim [tim] [ti]

.cam cam* [ceem] [ceem]
. can can [ceg] [ceen]

. loan loan [loun] [loU]

. maim maim * [meI] [meI]
. bun bun* [bAn] [bAn]

. fall fall [fou] [fol]

. call call [kol] [kou]

. thick thick * [f1k] [f1k]

. this this* [01s][015]

. Tim Tim [tI] [tIm]



31.
32.
33.
34.
35.

36

cam cam * [ca€] [ceE]
loam loam * [loum] [loum]
that that* [Oaet] [Oaet]
loan loan [loU] [loun]
bum bum * [bA] [bA]

. ball ball* [bol] [bal]
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52,
53.
54.
55.
56.
57.
38.
59.
60.
61.
62.
63.
64.
65.
66.

call call [kou] [kol]
thick thick [e1k] [fik]
this this* [dis][d1s]
tin tin * [tIn] [tIn]

cam cam [caem] [ceg]
rose rose [houz] [rouz]

maim maim * [meim] [meim]

main main [mei] [mein]
bun bun [bAn] [bA]

ball ball * [bou] [bou]
loam loam [loum] [l0U]
thick thick [fik] [e1k]
this this [01s][d1s]

tin tin* [tI] [tI]

cam cam _[cee] [ceem]
rose rose * [rouz] [rouz]
main main * [mei] [mei]
bum bum * [bAm] [bAm]
bun bun [bA] [bAn]

ball ball [bal] [bou]
rose rose* [houz] [houz]
main main [mein] [mei]
this this [d1s][01s]

tin tin [tin] [tI]

can can * [ceen] [ceen]
loam loam [louU] [loum]
maim maim [meim] [mei]
bun bun* [bA] [bA]

fall fall* [fol] [fol]

maim maim [mei] [meim]



67. rose rose [rouz] [houz]
68. that that * [deet] [daet]



Appendix K

Universidade Federal de Santa Catarina
Curso de Pos-Graduacio em Inglés e Literatura Correspondentes
Pesquisadora: Denise Cristina Kluge

Orientadora: Prof* Dr* Barbara Oughton Baptista

Nome do participante:

FOLHA DE RESPOSTA

De acordo com o treinamento prévio vocé vai ouvir seqiiéncias de 2
prontncias da mesma palavra em inglés e vai avaliar a pronincia.

Para cada seqiiéncia vocé vai identificar a pronincia que pareca mais
americana.

Circule ‘17, 2%, ‘AMBAS’ ou
‘NENHUMA’
Nao deixe nenhuma seqiiéncia em branco.

Circule ‘1* se a prontncia mais americana for a primeira que vocé€ ouviu;
Circule 2* se a prontncia mais americana for a segunda que vocé ouviu;
Circule ‘AMBAS’ se as duas prontncias parecerem americanas;

Circule ‘NENHUMA'’ se nenhuma das prontncias parecer americana.



Qual proniincia é mais americana?

1. Tim 1? 2? Ambas Nenhuma
2. can 1? 2? Ambas Nenhuma
3. loan 1? 2? Ambas Nenhuma
4. ball 1? 2? Ambas Nenhuma
5. bum 1? 2? Ambas Nenhuma
6. fall 1? 2? Ambas Nenhuma
7. call 1? 2? Ambas Nenhuma
8. loan 1? 2? Ambas Nenhuma
9. that 1? 2? Ambas Nenhuma
10. Tim 1? 2? Ambas Nenhuma
1. can 1? 2? Ambas Nenhuma
2. tin 1? 2? Ambas Nenhuma
3. thick 1? 2? Ambas Nenhuma
4. main 1? 2? Ambas Nenhuma
5. bum 1? 2? Ambas Nenhuma
6. fall 1? 2? Ambas Nenhuma
7. call 1? 2? Ambas Nenhuma
8. loam 1? 2? Ambas Nenhuma
9. that 1? 2? Ambas Nenhuma
10. Tim 1? 2? Ambas Nenhuma
1. cam 1? 2? Ambas Nenhuma
2. can 1? 2? Ambas Nenhuma
3. loan 1? 2? Ambas Nenhuma
4. maim 1? 2? Ambas Nenhuma
5. bun 1? 2? Ambas Nenhuma
6. fall 1? 2? Ambas Nenhuma
7. call 1? 2? Ambas Nenhuma
8. thick 1? 2? Ambas Nenhuma
9. this 1? 2? Ambas Nenhuma
10. Tim 1? 2? Ambas Nenhuma




Universidade Federal de Santa Catarina
Curso de Pos-Graduacio em Inglés e Literatura Correspondentes
Researcher: Denise Cristina Kluge

Adviser: Prof* Dr* Barbara Oughton Baptista

Participant’s name:

ANSWER SHEET

As in the previous training you are going to hear sets of 2 pronunciations of the
same English word. For each sequence you are going identify the most English
native-like pronunciation.

Circle ‘1°, ‘2°, ‘BOTH’ or
‘NEITHER’
Mark all the sequences.

Circle ‘1’ if the first pronunciation is more English native-like;
Circle ‘2’ if the second pronunciation is more English native-like;
Circle ‘BOTH’ if both pronunciations are English native-like;

Circle ‘NEITHER’ if none of the pronunciations is English native-like;



Which pronunciation is more English native-like?

1. Tim 1 2 Both Neither
2. can 1 2 Both Neither
3. loan 1 2 Both Neither
4. ball 1 2 Both Neither
5. bum 1 2 Both Neither
6. fall 1 2 Both Neither
7. call 1 2 Both Neither
8. loan 1 2 Both Neither
9. that 1 2 Both Neither
10. Tim 1 2 Both Neither
1. can 1 2 Both Neither
2. tin 1 2 Both Neither
3. thick 1 2 Both Neither
4. main 1 2 Both Neither
5. bum 1 2 Both Neither
6. fall 1 2 Both Neither
7. call 1 2 Both Neither
8. loam 1 2 Both Neither
9. that 1 2 Both Neither
10. Tim 1 2 Both Neither
1. cam 1 2 Both Neither
2. can 1 2 Both Neither
3. loan 1 2 Both Neither
4. maim 1 2 Both Neither
5. bun 1 2 Both Neither
6. fall 1 2 Both Neither
7. call 1 2 Both Neither
8. thick 1 2 Both Neither
9. this 1 2 Both Neither
10. Tim 1 2 Both Neither




Appendix L

Universidade Federal de Santa Catarina
Curso de Pos-Graduacio em Inglés e Literatura Correspondentes

Pesquisadora: Denise Cristina Kluge
Orientadora: Prof* Dr* Barbara Oughton Baptista

Nome do Participante:

TREINAMENTO

Vocé vai ouvir seqiiéncias de 2 prontncias da mesma palavra em inglés e vai
avaliar a prondncia.

Para cada seqiiéncia vocé vai identificar a proniincia que pareca mais americana;
de acordo com o seguinte critério:

Circule ‘1* se a prontincia mais americana for a primeira que vocé ouviu;
Circule 2% se a pronuncia mais americana for a segunda que vocé ouviu;
Circule ‘AMBAS’ se as duas prontncias parecerem americanas;

Circule ‘NENHUMA'’ se nenhuma das pronuncias parecer americana.
Exemplo:

Para os 4 conjuntos de palavras que voc€ ouvird, as respostas ja foram marcadas.
Qual proniincia é mais americana?

1. bill 1° 2° Ambas Nenhuma
2. bill 12 22 Ambas Nenhuma
3. truth 1? 2° Ambas Nenhuma
4. truth 1# 28 Ambas Nenhuma

Agora vocé marcara as respostas de 4 conjuntos similares aos anteriores, como um breve
treinamento.

5. hill 1° 2° Ambas Nenhuma
6. bill 12 28 Ambas Nenhuma
7. truth 1° 2° Ambas Nenhuma
8. hill 1° 2° Ambas Nenhuma




Universidade Federal de Santa Catarina
Curso de Pos-Graduacio em Inglés e Literatura Correspondentes
Researcher: Denise Cristina Kluge

Adviser: Prof* Dr* Barbara Oughton Baptista

Participant’s name:

TRAINING SESSION

You are going to hear sets of 2 pronunciations of the same English word.

For each sequence you are going identify the most English native-like
pronunciation, according to the following criteria:

Circle ‘1’ if the first pronunciation is more English native-like;

Circle ‘2’ if the second pronunciation is more English native-like;

Circle ‘BOTH’ if both pronunciations are English native-like;

Circle ‘NEITHER’ if none of the pronunciations is English native-like;

Example:
Hear the 4 sets of words. The answers have been marked for you.

Which pronunciation is more English native-like?

1 bill 1 2 Both Neither
2. bill 1 2 Both Neither
3. truth 1 2 Both Neither
4 truth 1 2 Both Neither

Now, you are going to hear 4 sets. Mark your answers in the chart bellow. This is a
short training.

5. hill 1 2 Both Neither
6. bill 1 2 Both Neither
7. truth 1 2 Both Neither
8. hill 1 2 Both Neither




Appendix M

Monosyllabic Words

Previous vowel: /1/

English coda nasal: /m/

Vowel as the following context:

1. Tim: They told Tim a lie.
2. Gym: She goes to the gym everyday.
3. Rim: His collar had a rim of dirt.

Consonant as the following context
4. Him: She called him twice.

5. Slim: She is a very slim girl.

6. Trim: She will trim her hair.

No following segment:

7. Dim: The place was very dim.

8. Grim: The future looks pretty grim.
9. Brim: That hat has a wide brim.

English coda nasal: /n/

Vowel as the following context:

1. Tin: She put the tin away.

2. Pin: Her pin is old.

3. Bin: They took the garbage bin out.

Consonant as the following context
4. Win: She will win the prize.

5. Thin: The glass has a thin crack.
6. Twin: He has a twin brother.

No following segment:

7. Gin: They bought a bottle of gin.
8. Skin: That baby has soft skin.

9. Sin: She had committed a sin.




Previous vowel: /ae/

English coda nasal: /m/

Vowel as the following context:

1. Clam: The clam is delicious.

2. Jam: Strawberry jam is very good.
3. Tram: The tram arrived at night.

Consonant as the following context
4. Ham: He ate a ham today.

5. Cam: The cam has to be fixed.
6. Swam: She swam for two hours.

No following segment:

7. Spam: She realized it was spam.
8. Gram: It was missing a gram.

9. Ram: He fixed the hydraulic ram.

English coda nasal: /n/

Vowel as the following context:

1. Can: There is a can of tomato sauce.
2. Ran: They ran out of gas.

3. Fan: She is a big fan of Madonna.

Consonant as the following context:
4. Man: The man told me the story.
5. Van: He took the van to go there.
6. Flan: She prepared a flan for me.

No following segment:

7. Plan: It is a great plan.

8. Gran: I will visit my gran.

9. Bran: They threw out all the bran.

Previous vowel: /A/

English coda nasal: /m/

Vowel as the following context:

1. Sum: He gave me a large sum of dollars.

2. Swum: I had swum across the lake.

3. Scum: There is a black scum along the river.




Consonant as the following context:

4. Rum: We had a glass of rum together.
5. Hum: They hum softly.

6. Drum: He played the drum for her.

No following segment:

7. Gum: She gave me a gum.
8. Slum: They visited the slum.
9. Bum: He is such a bum.

English coda nasal: /n/

Vowel as the following context:

1. Bun: This bun is good.

2. Stun: The news will stun everybody.
3. Sun: The sun is beautiful today.

Consonant as the following context:

4. Run: We had to run to the door.

5. Fun: We had fun going to the movies.

6. Spun: She has spun the wheel by herself.

No following segment:

7. Gun: He fired the gun.

8. Nun: His sister is a nun.

9. Dun: The color of his house is dun.

Previous vowel: /i/

English coda nasal: /m/

Vowel as the following context:

1. Scream: They will scream at you.

2. Beam: We saw the beam of the car headlights.
3. Gleam: I saw the gleam of the knife.

Consonant as the following context:
4.Seem: You seem to like her.

5.Team: The team played very well.

6. Deem: They deem necessary this idea.

No following segment:
7. Cream: I ate peaches with cream.




8. Dream: We have a dream.
9. Ream: They need to buy a ream.

English coda nasal: /n/

Vowel as the following context:

1. Green: I have green eyes.

2. Seen: I have seen it before.

3. Dean: He is the dean of the Law Faculty.

Consonant as the following context:
4. Been: I have been living here.

5. Mean: He is mean to his sister.
6. Keen: He was very keen to help.

No following segment:

7. Clean: This city is very clean.

8. Bean: There are several types of bean.
9. Screen: We looked at the screen.




Appendix N

Disyllabic Words

English coda nasal: /m/

Nasal stressed in the first syllable

Sample: They gave me the samples.
Number: I have her number.

Symbol: She saw the symbol.

Empire: It is huge empire.

Member: He is a member of this group.
Campus: This campus is very nice.
Scramble: I will scramble the eggs.
Compass: There is a compass here.
Simple: It is a simple task.

RN R LN

Nasal stressed in the second syllable

Esteem: She is held in high esteem.

Proclaim: They still proclaim that their policy’s worthy.
Acclaim: The movie received critical acclaim.

Reclaim: He will reclaim his prize.

Declaim: They will declaim the speech.

Redeem: I was able to redeem myself.

Exam: He took his final exam.

Salaam: They did the salaam to show respect.

Kaboom: They heard kaboom.

RSN R W=

Nasal unstressed in the first syllable

Compete: Many people compete for this trophy.
Compare: They compare me with her.
Compose: I will compose a song for you.
Improve: They need to improve their Spanish.
Compress: They compress air here.

Impose: He will impose the new rules today.
Comply: If you comply you may go.

Embrace: People will embrace this idea.
Bamboo: I bought a bamboo table.

SR AL o o



Nasal unstressed in the second syllable

N S e

Problem: There is a problem there.
System: It is a safe system.

Seldom: She seldom goes to the movies.
Poem: We like to read this poem.
Freedom: They fight for freedom.
Bottom: He could touch the bottom.
Custom: This is a very old custom here.
Victim: She was a victim of the tragedy.
Madam: She is a little madam.

English coda nasal: /n/

Nasal stressed in the first syllable

RN R W=

Laundry: I did the laundry yesterday.
Country: It is a beautiful country.
Under: The cat is under the table.
Cancel: They will cancel the class.
Handle: He could handle the crisis.
Candle: She lit the candle.

Candy: It is my favorite piece of candy.
Window: She closed the window.
Enter: He had to enter the house.

Nasal stressed in the second syllable

SRR L=

Explain: You may explain your idea.
Remain: She will remain at school.
Between: He sat between us.

Begin: The class is about to begin.

Again: He tried again.

Balloon: The girl got a red balloon.
Cartoon: That is his favorite cartoon.
Obtain: She has to obtain a passport to go.
Domain: Physics used to be a male domain.

Nasal unstressed in the first syllable

1.
2. Control: He has control of the business.

Confess: He will confess to the police.



3. Invite: I will invite you to a party.

4. Increase: The price of oil will increase.
5. Enjoy: They will enjoy it.

6.
7
8
9

Unlike: Unlike you, she is very ugly.

. Unpack: I will unpack later.
. Include: The tour will include a visit to the park.

Consult: I need to consult my doctor.

Nasal unstressed in the second syllable

RN R W=

Broken: The chair is broken.

Children: The children play soccer everyday.
Open: She left the door open.

Woman: [ saw the woman.

Chicken: He loves fried chicken.

Kitchen: The kitchen is very dirty.

Happen: It will happen everyday.

Lemon: I ate a lemon pie.

Bacon: They cook bacon for breakfast.



Appendix O

Universidade Federal de Santa Catarina

Curso de Pos-Graduacio em Inglés e Literatura Correspondentes

Pesquisadora: Denise Cristina Kluge

Orientadora: Prof* Dr* Barbara Oughton Baptista

Nome do participante:

Sentence Reading Test

Instrucoes:

b

o L

~

9.

Escreva seu nome na etiqueta da fita cassete e coloque a fita no aparelho.
N3ao pressione nenhuma tecla.

Voceé vai gravar a leitura das frases contidas nas folhas que voceé recebeu.
Cubra as sentencas com o cartdo e va correndo o mesmo a medida que for
lendo cada frase.

LEIA CADA FRASE UMA VEZ.

EXISTEM PALAVRAS DESCONHECIDAS, LEIA COMO ACHAR QUE
DEVE SER. NAO E ESPERADA PERFEICAO.

Coloque o fone confortavelmente.

Ao comando da pesquisadora, pressione a tecla < DRILL> e inicie a
gravacao da leitura das frases.

Quando terminar a sua leitura, pressione <STOP> e retire o fone COM O
MINIMO BARULHO POSSIVEL.

10. Aguarde.

Grata pela colaboracao.



Universidade Federal de Santa Catarina
Curso de Pos-Graduacio em Inglés e Literatura Correspondentes

Pesquisadora: Denise Cristina Kluge

Orientadora: Prof* Dr* Barbara Oughton Baptista

Participant’s name:

Sentence Reading Test

Instructions

Write your name on the tag of the tape and insert in the tape recorder.

Do not press any button.

You are going to record your reading of the sentences that you received.

Cover the sentences with the red card and keep sliding the card down as you

read each sentence.

READ EACH SENTENCE ONLY ONCE.

THERE ARE SOME UNFAMILIAR WORDS. READ THE WAY YOU

BELIEVE TO BE CORRECT.

7. Set the earphone comfortably.

8. At the command of the researcher, press<DRILL> and start recording the
sentences.

9. When you finish, press <STOP> and remove the earphones AS QUIET AS
POSSIBLE.

10. Wait.

=

AN

Thank you for your cooperation.



Sentence Reading Test - Sample

WAL=

0 LI LY LW LI LW W LW W N DN DN DD DN DD M e e e e e e e e
NN PEPPDN OO IINNRAEPRLND—,OORXINN R DD —O

She saw the symbol.

I was able to redeem myself.

Many people compete for this trophy.
They heard kaboom.

They did the salaam to show respect.
They will declaim the speech.

The tram arrived at night.

The clam is delicious.

They fight for freedom.

He could touch the bottom.

This is a very old custom here.

She was a victim of the tragedy.

I have been living here.

I ate peaches with cream.

He was very keen to help.

He is the dean of the Law Faculty.
He is mean to his sister.

This campus is very nice.

They compare me with her.

She is a little madam.

I did the laundry yesterday.

It is a beautiful country.

They gave me the samples.

They still proclaim that their policy’s worth.
There is a compass here.

The movie received critical acclaim.
She is held in high esteem.

It is huge empire.

It is a simple task.

You may explain your idea.

She will remain at school.

He has control of the business.

He sat between us.

He tried again.

He will confess to the police.

I will invite you to a party.

The class is about to begin.

The girl got a red balloon.



Transcriptions of monosyllabic and disyllabic words containing the nasals /m/ and /n/ in syllable-

final position.

Symbol: * mispronounced item

Appendix P

Sentences produced by the Brazilian participants 1, 2 and 3.

/ m/ Monosyllables

Previous vowel: /1/

Following context: vowel

Participant 1 Participant 2 Participant 3
Tim a [tia] [tima] [tia]
gym everyday [gimevrider] [gimevrider] [gievrider]
rim of [riof] [rtmof] [rimov]
Following context: consonant

Participant 1 Participant 2 Participant 3
him twice [himtwis] [himtwais] [himtwais]
slim girl [slimgirl] [isligal] [sligarl]
trim her [trtimhar] [trimher] [trimhar]
No following context

Participant 1 Participant 2 Participant 3
dim [di] [di] [di]
grim [grim] [gri] [grim]
brim [br1] [bri] [bri]
Previous vowel: /ae/
Following context: vowel

Participant 1 Participant 2 Participant 3
clam is [klemis] [klamis] [klem1s]
jam is [d3€is] [d3eemiz] [d3€is]
tram arrived [treemarived] [tramariv] [treemarived]




Following context: consonant

Participant 1 Participant 2 Participant 3
ham today [hemtudei] [hamtuder] [hetuder]
cam has [keiwas]* [keemhes] [ketu]*
swam for [swefor] [swaemfor] [swefor]
No following context

Participant 1 Participant 2 Participant 3
spam [spaem] [spam] [spaem]
gram [greem] [greem] [greem]
ram [reem] [rA] [rem]
Previous vowel: /A/

Following context: vowel

Participant 1 Participant 2 Participant 3
sum of [sAmof] [sAmof] [sAof]
swum across [swumakros] [sumakros] [swAakros]
scum along [skualoun] [iskumalon] [skaaloun]
Following context: consonant

Participant 1 Participant 2 Participant 3
rum together [hAtugedor] [humtugedor] [hAtugedor]
hum softly [hAsoftlr] [humsoftl1] [hAsoftlr]
drum for [drumfor] [drumfor] [drumfor]
No following context

Participant 1 Participant 2 Participant 3
gum [9A] [9A] [9A]
slum [slam] [islu] [slu]
bum [bu] [bu] [bu]
Previous vowel: /i/

Following context: vowel

Participant 1 Participant 2 Participant 3
scream at [skrimat] [skrimat] [skrimat]
beam of [biof] [biof] [biov]




gleam of [glimof] [glimov] [glimof]
Following context: consonant

Participant 1 Participant 2 Participant 3
seem to [situ] [simtu] [simtu]
team played [timple1ed] [timple1ed] [tiple1red]

deem necessary

[dineseseeri]

[dimneseseri]

[dimneseseeri]

No following context

Participant 1 Participant 2 Participant 3
cream [krim] [kri] [krim]
dream [drim] [drim] [dri]
ream [him] [ri] [him]

/ n/ Monosyllables
Previous vowel: /1/
Following context: vowel

Participant 1 Participant 2 Participant 3
tin away [tinawer] [tinawer] [tinawer]
pin is [pinis] [pinis] [pinis]
bin out [biniout] [binaut] [binaut]
Following context: consonant

Participant 1 Participant 2 Participant 3
win the [winda] [winda] [winda]
thin crack [tinkraek] [einkraek] [einkreek]
twin brother [twinbroder] [twinbrodar] [twinbroder]
No following context

Participant 1 Participant 2 Participant 3
gin [d3i] [d31n] [d3in]
skin [skin] [iskin] [ski]
sin [s1n] [si] [s1]




Previous vowel: /ae/

Following context: vowel

Participant 1 Participant 2 Participant 3
can of [keenof] [keenof] [keeof]
ran out [reenout] [reenout] [reaut]
fan of [faenof] [faenof] [feenov]
Following context: consonant

Participant 1 Participant 2 Participant 3
man told [mentold] [maentould] [mentuld]
van to [veentu] [vAntu] [vatu]
flan for [flanfor] [fleenfor] [flefor]
No Following context

Participant 1 Participant 2 Participant 3
plan [pleen] [pl€] [pleen]
gran [gre] [green] [green]
bran [bren] [bra] [bren]
Previous vowel: /A/
Following context: vowel

Participant 1 Participant 2 Participant 3
bun is [bAnis] [bANis] [bAnis]
stun everybody [stAneveribodi] [stAneveribadi] [staneveribodi]
sun is [sAnis] [sAnis] [sA1s]
Following context: consonant

Participant 1 Participant 2 Participant 3
run to [rontu] [rantu] [rAnta]
fun going [fAngoin] [fAgoin] [fAngoin]
spun the [spAanda] [spunda] [spAnda]
No following context

Participant 1 Participant 2 Participant 3
gun [9A] [g9An] [9A]
nun [NA] [nun] [NA]




dun [dA] [du] [dun]
Previous vowel: /i/
Following context: vowel

Participant 1 Participant 2 Participant 3
green eyes [grineis] [grinais] [grinais]
seen it [sinit] [sinit] [siit]
dean of [dinov] [dinov] [dinof]
Following context: consonant

Participant 1 Participant 2 Participant 3
been living [binlivin] [binlivin] [binlivin]
mean to [mentu] [mintu] [mitu]
keen to [kintu] [kinta] [kita]
No following context

Participant 1 Participant 2 Participant 3
clean [klin] [klin] [klin]
bean [bin] [bi] [bin]
screen [skrin] [skrin] [skrin]
/ m/ Disyllables
Nasal stressed in the first syllable

Participant 1 Participant 2 Participant 3
samples [semploas] [sempls] [seemple]
number [nAme]* [nAmbar] [nAmber]
symbol [stmbol] [stmbol] [stmboul]
empire [epatri] [iparri] [epair]
member [membar] [membar] [membar]
campus [kapus] [kanmpus] [kapus]
scramble [skremb] [iskrambol] [skrembl]
compass [kompas] [kompes] [kopes]
simple [stmpla] [stimpla] [s1mpl]




Nasal stressed in the second syllable

Participant 1 Participant 2 Participant 3
esteem [1stim] [1sti] [1stim]
proclaim [prokleim] [prokleim] [proklam]
acclaim [aklei] [aklem] [aklem]
reclaim [reklem] [reklem] [riklem]
declaim [deklem] [deklem] [deklem]
redeem [ridi] [ridim] [ridim]
exam [egzem] [egzam] [1gzem]
salaam [salam] [salam] [sala]
kaboom [kabu] [kabu] [kabu]
Nasal unstressed in the first syllable

Participant 1 Participant 2 Participant 3
compete [kopit] [kompit] [kopit]
compare [kompar] [komper] [kompar]
compose [kopouz] [kompoz] [kompouz]
improve [ipruv] [1mpruv] [Ipruv]
compress [kompres] [kompres] [kopres]
impose [ipouz] [ipuz] [ipouz]
comply [kompli] [kopli] [kopli]
embrace [embreis] [ibres] [ebras]
bamboo [babu] [bambul] [babu]
Nasal unstressed in the second syllable

Participant 1 Participant 2 Participant 3
problem [problam] [problem] [problam]
system [sistem] [sisteam] [sistam]
seldom [seldo] [seldam] [seldom]
poem [poam] [poa] [poam]
freedom [frtrdom] [frido] [frido]
bottom [buto] [bAta] [butom]
custom [knasta] [kiustam] [kostum]
victim [vikti] [viktim] [vikti]
madam [meeda] [madam] [meaedam]




/ n/ Disyllables

Nasal stressed in the first syllable

Participant 1 Participant 2 Participant 3
laundry [landr1] [laundri] [laundri]
country [koutri] [kantri] [kantri]
under [Andar] [Andar] [Andar]
cancel [keensal] [kansel] [kaensal]
handle [haendli] [heendl] [heendl]
candle [kandla] [kadl] [kedla]
candy [keendi] [keendi] [keendi]
window [windou] [windou] [widou]
enter [entar] [entar] [entar]
Nasal stressed in the second syllable

Participant 1 Participant 2 Participant 3
explain [eksplein] [esplel] [eple]*
remain [rimeln] [remen] [remein]
between [b1twin] [b1twi] [brtwi]
begin [begin] [begin] [begin]
again [agen] [agen] [agen]
balloon [balun] [balun] [balun]
cartoon [kartu] [kartu] [kartun]
obtain [obtan] [obtei] [obte]
domain [douman] [domein] [domein]
Nasal unstressed in the first syllable

Participant 1 Participant 2 Participant 3
confess [konfes] [kofes] [kofe1s]
control [kontrou] [kontral] [kontrol]
invite [1nvart] [1nvart] [visit]*
increase [1nkriz] [1nkris] [ikraiz]
enjoy [end301] [end301] [ed3o01]
unlike [Anla1k] [Anla1k] [ala1k]
unpack [Anpek] [Anpek] [Anpek]
include [1nklud] [1nklud] [1klud]
consult [konsul] [kosult] [kosul]




Nasal unstressed in the second syllable

Participant 1 Participant 2 Participant 3
broken [broke] [broukan] [brouken]
children [tf1ldren] [tf1ldran] [tf1ldren]
open [oupan] [opan] [opan]
woman [uman] [wuman] [wuman]
chicken [tf1tka] [tfitken] [tfitken]
kitchen [kitfan] [kitfon] [tfiken]*
happen [hepan] [hepan] [hepan]
lemon [leman] [leman] [lem]*
bacon [beikan] [berkon] [be1k]*

Sentences produced by the Brazilian participants 4, 5 and 6.

/ m/ Monosyllables

Previous vowel: /1/

Following context: vowel

Participant 4 Participant 5 Participant 6
Tim a [tia] [tia] [tima]
gym everyday [gieverider] [d31evrider] [d3imevride1]
rim of [riof] [r1of] [rimov]
Following context: consonant

Participant 4 Participant 5 Participant 6
him twice [hitwais] [h1twais] [himtwais]
slim girl [slimgal] [isligarl] [sligarl]
trim her [trimher] [tiher] [trmhar]
No following context

Participant 4 Participant 5 Participant 6
dim [di] [di] [di]
grim [gri] [gri] [grim]
brim [bri] [bri] [brim]




Previous vowel: /ae/

Following context: vowel

Participant 4 Participant 5 Participant 6
clam is [klamis] [klaemis] [klam1s]
jam is [d3e€is] [d3€1s] [d3emiz]
tram arrived [treemaraived] [treearaived] [treemarailv]
Following context: consonant

Participant 4 Participant 5 Participant 6
ham today [hetuder] [hamtudei] [haemtuderi]
cam has [kenhas] [keemhes] [keemhas]
swam for [swefor] [swaemfor] [swufor]

No following context

Participant 4 Participant 5 Participant 6
spam [spA] [ispa] [spam]
gram [greem] [greem] [gree]
ram [reem] [reem] [rem]
Previous vowel: /A/

Following context: vowel

Participant 4 Participant 5 Participant 6
sum of [sAof] [sAmof] [samof]
swum across [swumakros] [sumakros] [sumakros]
scum along [skualoun] [iskumalon] [skualon]
Following context: consonant

Participant 4 Participant 5 Participant 6
rum together [humtugedar] [hAtugedor] [rumtugedor]
hum softly [hamsofteli] [husoftli] [humsoftl]
drum for [dramfor] [drufor] [drufor]




No following context

Participant 4 Participant 5 Participant 6
gum [gam] [9A] [9A]
slum [slam] [slu] [slum]
bum [bu] [bAm] [bu]
Previous vowel: /i/
Following context: vowel

Participant 4 Participant 5 Participant 6
scream at [skriat] [skrimat] [skrimat]
beam of [biof] [biof] [biof]
gleam of [gl€of] [gliof] [glimof]
Following context: consonant

Participant 4 Participant 5 Participant 6
seem to [situ] [situ] [situ]
team played [timple1ed] [timple1ed] [timple1ed]

deem necessary

[dimneseseri]

[dineseseri]

[dimneseseeri]

No following context

Participant 4 Participant 5 Participant 6
cream [krim] [kri] [krim]
dream [dri] [dri] [drim]
ream [ri] [ri] [ri]

/ n/ Monosyllables
Previous vowel: /1/
Following context: vowel

Participant 4 Participant 5 Participant 6
tin away [tinawer] [tinawerl] [tinawer]
pin is [pinis] [pinis] [pinis]
bin out [binaut] [binaut] [binaut]
Following context: consonant

Participant 4 Participant 5 Participant 6
win the [winda] [wida] [wida]




thin crack [tinkrak] [tinkreek] [tinkreek]
twin brother [twinbrodar] [twinbrodar] [twinbrodaer]
No following context

Participant 4 Participant 5 Participant 6
gin [d3in] [d31n] [d3i]
skin [sk1] [iskin] [skin]
sin [sIn] [sIn] [sI]
Previous vowel: /ze/
Following context: vowel

Participant 4 Participant 5 Participant 6
can of [keenov] [keenof] [keenof]
ran out [raout] [reenout] [reaut]
fan of [feenof] [feenof] [faof]
Following context: consonant

Participant 4 Participant 5 Participant 6
man told [mentold] [maentoud] [mentuld]
van to [veetu] [vAntu] [veentu]
flan for [flenfor] [flaefor] [flanfor]
No following context

Participant 4 Participant 5 Participant 6
plan [pleen] [pleen] [pleen]
gran [gren] [green] [green]
bran [brou]* [bro]* [braen]
Previous vowel: /A/
Following context: vowel

Participant 4 Participant 5 Participant 6
bun is [bAnis] [bANis] [bAnis]
stun everybody [stAnevibodi] [stAevribadi] [staneveribodi]
sun is [sA1s] [sAnis] [sAnis]
Following context: consonant

Participant 4 Participant 5 Participant 6
run to [hAantu] [rAntu] [rAty]




fun going [fAngoin] [fAngoin] [fAngoin]
spun the [sponda] [spuda] [spAda]
No following context

Participant 4 Participant 5 Participant 6
gun [9A] [9A] [9An]
nun [nun] [NA] [nu]
dun [dA] [dA] [dun]
Previous vowel: /i/
Following context: vowel

Participant 4 Participant 5 Participant 6
green eyes [grineis] [grinais] [grinais]
seen it [sinit] [sinit] [siit]
dean of [dinov] [diof] [diof]
Following context: consonant

Participant 4 Participant 5 Participant 6
been living [binlivin] [binlivin] [binlivin]
mean to [mentu] [mintu] [mintu]
keen to [kintu] [kintu] [kita]
No following context

Participant 4 Participant 5 Participant 6
clean [klin] [klin] [klin]
bean [bin] [bin] [bin]
screen [skri] [skri] [skri]
/ m/ Disyllables
Nasal stressed in the first syllable

Participant 4 Participant 5 Participant 6
samples [samplas] [se1pls] [seples]
number [nAmbar] [nAbaer] [nAber]
symbol [sibal] [sibou] [sibou]
empire [epa1er] [empar] [epair]
member [member] [mimbar] [meber]




campus [kampus] [keempus] [kapus]
scramble [skrebli] [eskramble] [iskrembl]
compass [kompas] [kopes] [kopas]
simple [stmpol] [stmpl] [sipl]
Nasal stressed in the second syllable

Participant 4 Participant 5 Participant 6
esteem [1stim] [1sti] [esti]
proclaim [proklam] [prok]* [proklem]
acclaim [akleim] [aklem] [aklem]
reclaim [reklam] [reklet] [reklam]
declaim [deklei] [deklem] [deklem]
redeem [ridi] [ridi] [red]*
exam [1gzem] [egzam] [1gzam]
salaam [salam] [sala] [salam]
kaboom [ke1ibu] [kabu] [kabu]
Nasal unstressed in the first syllable

Participant 4 Participant 5 Participant 6
compete [kopet] [kopit] [kompit]
compare [kopar] [koper] [komper]
compose [kopouz] [kopouz] [kopouz]
improve [fpruv] [ipruv] [Tpruv]
compress [kopres] [kompres] [kopres]
impose [ipouz] [ipouz] [ipuz]
comply [koplai] [koplai] [koplai]
embrace [ebrais] [ibre1s] [embreis]
bamboo [bambu] [bambu] [bambu]
Nasal unstressed in the second syllable

Participant 4 Participant 5 Participant 6
problem [proble] [problam] [problem]
system [sistom] [siste] [sistam]
seldom [seldom] [seldem] [seldom]
poem [poam] [poem] [poam]
freedom [frido] [frido] [fridem)]
bottom [boto] [boto] [buto]




custom [kastam)] [ktustum] [kustu]
victim [vikti] [vikti] [vikti]
madam [maeda] [madam] [maedam]
/ n/ Disyllables
Nasal stressed in the first syllable

Participant 4 Participant 5 Participant 6
laundry [laudr1] [laundri] [londri]
country [koutri] [koutri] [kantri]
under [Andar] [Andar] [Adar]
cancel [keensal] [kensel] [keensal]
handle [heendle] [haendl] [haendal]
candle [kandl1] [kandl] [kedal]
candy [kadi] [keendi] [keendi]
window [windou] [widou] [widou]
enter [entar] [eter] [entor]
Nasal stressed in the second syllable

Participant 4 Participant 5 Participant 6
explain [eksplein] [esplein] [eksplein]
remain [remein] [rimen] [reme]
between [brtwin] [brtwin] [brtwin]
begin [begin] [begin] [begin]
again [agen] [agen] [agen]
balloon [balun] [balun] [balu]
cartoon [kartu] [kartu] [kartun]
obtain [obtan] [obten] [obtein]
domain [doumain] [domen] [domei]
Nasal unstressed in the first syllable

Participant 4 Participant 5 Participant 6
confess [kofes] [kofes] [konfes]
control [kontrol] [kontral] [kontrol]
invite [1vart] [1vart] [1nvart]
increase [1nkreiz] [1nkris] [inkriz]
enjoy [ed3o1] [end301] [end301]




unlike [Ala1k] [Alaik] [Anla1k]
unpack [Anpei1k] [Anpek] [upek]
include [iklud] [1klud] [1nklud]
consult [konsul] [konsult] [konsul]
Nasal unstressed in the second syllable

Participant 4 Participant 5 Participant 6
broken [broken] [brouke] [broukan]
children [tf1ldran] [tf1ldran] [tf1ldre]
open [opan] [opa] [opan]
woman [wuman] [wuman] [wuman]
chicken [tf1tka] [tf1tken] [trtken]
kitchen [k1tfan] [k1tfon] [tfikan]*
happen [hepan] [hepan] [heepan]
lemon [lemon] [lemo] [lemon]
bacon [beikan] [beiko] [beiko]
Sentences produced by the Brazilian participants 7, 8 and 9.
/ m/ Monosyllables
Previous vowel: /1/
Following context: vowel

Participant 7 Participant 8 Participant 9
Tim a [tia] [tia] [tia]
gym everyday [d3ieverider] [gievrider] [d3ievridei]
rim of [riof] [riof] [riof]
Following context: consonant

Participant 7 Participant 8 Participant 9
him twice [hitwais] [hitwais] [hitwais]
slim girl [sligerl] [isligal] [sligarl]
trim her [trihar] [triher] [trihar]
No following context

Participant 7 Participant 8 Participant 9
dim [di] [di] [di]
grim [gri] [gri] [gri]




brim [bri] [bri] [bri]
Previous vowel: /ae/
Following context: vowel

Participant 7 Participant 8 Participant 9
clam is [klais] [klamis] [klem1s]
jam is [d3€is] [d3ee1z] [d3emis]
tram arrived [trearaived] [tramaraived] [treemarived]
Following context: consonant

Participant 7 Participant 8 Participant 9
ham today [hatuder] [hatudei] [hemtudei]
cam has [kehes] [keehes] [keehaesu]
swam for [swefor] [sweaefor] [sefor]
No following context

Participant 7 Participant 8 Participant 9
spam [spe] [spa] [spee]
gram [greem] [greg] [gree]
ram [ra] [rA] [rem]
Previous vowel: /A/
Following context: vowel

Participant 7 Participant 8 Participant 9
sum of [sAof] [sAof] [sAmof]
SWum across [swumiakros] [swamakros] [swuakros]
scum along [skualon] [skamalon)] [skualoun]
Following context: consonant

Participant 7 Participant 8 Participant 9
rum together [rutugedar] [rutugedar] [humtugedar]
hum softly [husoftl1] [hAsoftli] [hamsoftl1]
drum for [drufor] [drAfor] [drAfor]
No following context

Participant 7 Participant 8 Participant 9
gum [9A] [9A] [9A]
slum [sIA] [slam] [slam]




bum [bun] [bAm] [bu]
Previous vowel: /i/
Following context: vowel

Participant 7 Participant 8 Participant 9
scream at [skriat] [skrimat] [skriat]
beam of [biof] [biof] [biof]
gleam of [gliof] [gliov] [gliof]
Following context: consonant

Participant 7 Participant 8 Participant 9
seem to [situ] [sita] [sita]
team played [tiple1red] [timple1ed] [tiple1ed]

deem necessary

[dineseseeri]

[dinesesari]

[dineseseeri]

No following context

Participant 7 Participant 8 Participant 9
cream [kri] [krim] [krim]
dream [dri] [dri] [drim]
ream [ri] [ri] [rim]

/ n/ Monosyllables
Previous vowel: /1/
Following context: vowel

Participant 7 Participant 8 Participant 9
tin away [tIawel] [tinawerl] [tinawer]
pin is [pi1s] [pInis] [pinis]
bin out [binaut] [binaut] [binaut]
Following context: consonant

Participant 7 Participant 8 Participant 9
win the [winda] [winda] [wide]
thin crack [tinkraek] [einkreek] [tikreek]
twin brother [twinbroder] [twibrodaer] [twinbroder]
No Following context

Participant 7 Participant 8 Participant 9
gin [d3i] [d31n] [d3in]




skin [skin] [iskin] [ski]
sin [sin] [si] [sin]
Previous vowel: /ae/
Following context: vowel

Participant 7 Participant 8 Participant 9
can of [keenof] [kaenof] [kaenof]
ran out [hunout] [reenaut] [ranaut]
fan of [feenof] [feenof] [feenov]
Following context: consonant

Participant 7 Participant 8 Participant 9
man told [mentold] [meentould] [maentold]
van to [veentu] [veentu] [veentu]
flan for [flefor] [flanfor] [flaenfor]
No following context

Participant 7 Participant 8 Participant 9
plan [pleen] [plen] [plee]
gran [gren] [gree] [gree]
bran [bre] [bree] [bren]
Previous vowel: /A/
Following context: vowel

Participant 7 Participant 8 Participant 9
bun is [bAnis] [bAnis] [bAnis]
stun everybody [stAneveribodi] [stAneveribadi] [stAnevribodi]
sun is [sA1s] [sAnis] [sAnis]
Following context: consonant

Participant 7 Participant 8 Participant 9
run to [rAtU] [hAntu] [rAnta]
fun going [fangoin] [fAngoin] [fAngoin]
spun the [spunda] [spAnda] [spAanda]
No following context

Participant 7 Participant 8 Participant 9
gun [9A] [9AN] [9An]
nun [nAN] [nA] [nAN]
dun [dA] [du] [dAn]




Previous vowel: /i/

Following context: vowel

Participant 7 Participant 8 Participant 9
green eyes [grinais] [grinais] [grina1s]
seen it [sitt] [sinit] [sinit]
dean of [dinof] [dinof] [dinov]
Following context: consonant

Participant 7 Participant 8 Participant 9
been living [binlivin] [binlivin] [binlivin]
mean to [Mintu] [minta] [mintu]
keen to [kintu] [kintu] [kinta]

No following context

Participant 7 Participant 8 Participant 9
clean [klin] [klin] [KkIi]
bean [bin] [bin] [bin]
screen [skrin] [skrin] [skrin]

/ m/ Disyllables
Nasal stressed in the first syllable

Participant 7 Participant 8 Participant 9
samples [seplas] [seempls] [seempls]
number [nAmbar] [nAbaer] [nAmber]
symbol [sibol] [sibol] [sibou]
empire [eparer] [iparri] [emparri]
member [membar] [membar] [membaer]
campus [kapus] [kampus] [kapus]
scramble [skreebl] [skreembou] [skrembl]
compass [kompas] [kompas] [kopas]
simple [s1mpl] [sipla] [s1mpl]
Nasal stressed in the second syllable

Participant 7 Participant 8 Participant 9
esteem [1sti] [1sti] [1sti]
proclaim [proklei] [prokleim] [prokleem]




acclaim [aklem] [akle] [aklzem)]
reclaim [rekla1] [riklem] [rikleem]
declaim [deklei] [deklei] [deklem]
redeem [ridi] [ridim] [ridim]
exam [egzem] [egzeem] [1gzam]
salaam [sala] [sala] [salam]
kaboom [kebu] [kabu] [kabu]
Nasal unstressed in the first syllable

Participant 7 Participant 8 Participant 9
compete [kopit] [kopit] [kompet]
compare [komper] [koper] [kompar]
compose [kompouz] [kopouz] [kompouz]
improve [ipruv] [tmprouv] [tmpruv]
compress [kompres] [kopres] [kompres]
impose [ipuz] [ipouz] [ipouz]
comply [koplei] [komplai] [komplai]
embrace [embreis] [imbreis] [tmbreis]
bamboo [bambul] [babu] [bambul]
Nasal unstressed in the second syllable

Participant 7 Participant 8 Participant 9
problem [problam] [proble] [problem]
system [siste] [s1iste] [siste]
seldom [seldo] [seldam] [seldom]
poem [poam] [poe€] [poam]
freedom [frido] [frido] [frido]
bottom [boto] [boto] [boto]
custom [kostu] [kostu] [kustum]
victim [vikti] [vikti] [viktim]
madam [maedam] [mada] [mada]
/ n/ Disyllables
Nasal stressed in the first syllable

Participant 7 Participant 8 Participant 9
laundry [laundri] [laundri] [laundri]




country [kountri] [kauntri] [kauntri]
under [Andar] [Andar] [Andar]
cancel [keensal] [kensel] [keensel]
handle [haendle] [heendel] [haendl]
candle [keendle] [keendl] [kaendl]
candy [keendi] [keendi] [keendi]
window [windou] [windou] [widou]
enter [entar] [etor] [entar]
Nasal stressed in the second syllable

Participant 7 Participant 8 Participant 9
explain [eksplei] [eksplein] [eksplein]
remain [rimer] [remei] [rtmaen]
between [b1twi] [brtwin] Not recorded
begin [begin] [begin] [begin]
again [agen] [agan] [agan]
balloon [balu] [balu] [balun]
cartoon [kartu] [kartun] [kartu]
obtain [obter1] [obtein] [obtan]
domain [doumei] [domei] [doman]
Nasal unstressed in the first syllable

Participant 7 Participant 8 Participant 9
confess [konfes] [konfes] [kofes]
control [kontrol] [kontral] [kontrol]
invite [ivart] [1nvart] [ivart]
increase [1nkraiz] [1nkris] [inkr1z]
enjoy [end301] [end301] [end3o01]
unlike [Anla1k] [Anla1k] [Ala1k]
unpack [Anpek] [Anpeek] [Anpaek]
include [1nklud] [Tklud] [1nklud]
consult [kosult] [konsult] [konsul]
Nasal unstressed in the second syllable

Participant 7 Participant 8 Participant 9
broken [broken] [broukan] [brouken]
children [tfzldre] [tfildran] [tfzldren]




open [opan] [opan] [opan]
woman [wumal] [wumal] [wuman]
chicken [tf1tka] [tfitken] [tfitken]
kitchen [kitfe] [k1tfon] [k1tfan]
happen [hepean] [hepan] [haepan]
lemon [leman] [leman] [lem]*
bacon [beikan] [berkon] [be1k]*

Sentences produced by the Brazilian participants 10, 11 and 12.

/ m/ Monosyllables

Previous vowel: /1/

Following context: vowel

Participant 10

Participant 11

Participant 12

Tim a [tia] [tima] [tia]
gym everyday [d3imevrider] [d3tmevrider] [d3ievride1]
rim of [rimof] [rimof] [riov]

Following context: consonant

Participant 10

Participant 11

Participant 12

him twice [hitwis] [hitwais] [hitwis]
slim girl [sligrrl] [slimgarl] [sligarl]
trim her [trmhar] [trmher] [trhar]

No following context

Participant 10

Participant 11

Participant 12

dim [dim] [di] [di]
grim [gri] [grim] [gri]
brim [brim] [brim] [bri]

Previous vowel: /ae/

Following context: vowel

Participant 10

Participant 11

Participant 12

clam is [klaemis] [klamis] [klem1s]
jam is [dzemis] [dzeemiz] [dze1s]
tram arrived [treemarived] [treemaraiv] [treimaraiv]




Following context: consonant

Participant 10

Participant 11

Participant 12

ham today [hemtudei] [hazemtuder] [heemuder]
cam has [keemhas] [keemhes] [keehas]
swam for [swefor] [swefor] [swufor]

No following context

Participant 10

Participant 11

Participant 12

spam [speem] [spee] [SPA]
gram [greem] [gree] [gree]
ram [reem] [reem] [re]

Previous vowel: /A/

Following context: vowel

Participant 10

Participant 11

Participant 12

sum of [sumav] [sAmof] [sAof]
swum across [swuakros] [swumakros] [swuakros]
scum along [skualoun] [skAalon] [skualoun]

Following context: consonant

Participant 10

Participant 11

Participant 12

rum together [rutugedeor] [rAmtagedar] [rutugedar]
hum softly [hAsoftl1] [humsoftl1] [husoftl1]
drum for [drAfor] [drumfor] [drufor]

No following context

Participant 10

Participant 11

Participant 12

gum [9A] [9A] [gu]
slum [SIA] [sIA] [slu]
bum [bA] [bAmM] [bu]

Previous vowel: /i/

Following context: vowel

Participant 10

Participant 11

Participant 12

scream at [skrimat] [skrimat] [skriat]
beam of [biof] [bief] [biof]
gleam of [glimof] [glimov] [glimof]




Following context: consonant

Participant 10

Participant 11

Participant 12

seem to

[simtu]

[simta]

[situ]

team played

[timple1ed]

[timple1ed]

[timple1ed]

deem necessary

[dineseseeri]

[dimneseseri]

[dineseseeri]

No following context

Participant 10

Participant 11

Participant 12

cream [krim] [krim] [kre]
dream [dri] [drim] [drim]
ream [him] [rim] [rim]
/ n/ Monosyllables

Previous vowel: /1/

Following context: vowel

Participant 10

Participant 11

Participant 12

tin away [tiawer] [tinawer] [trzawer]
pin is [pinis] [pinis] [pinis]
bin out [binaut] [binaut] [biaut]

Following context: consonant

Participant 10

Participant 11

Participant 12

win the [wide] [winda] [wide]
thin crack [tinkraek] [tinkraek] [einkraek]
twin brother [twibroder] [twinbrodar] [twinbroder]

No following context

Participant 10

Participant 11

Participant 12

gin [d3in] [d31In] [d3i]
skin [ski] [iskin] [ski]
sin [sin] [sin] [sin]

Previous vowel: /ae/

Following context: vowel

Participant 10

Participant 11

Participant 12

can of

[keenof]

[kaenof]

[keenov]

ran out

[rAaut]

[reenaut]

[reenaut]




fan of

[feenov]

[feenof]

[feenov]

Following context: consonant

Participant 10

Participant 11

Participant 12

man told [mentould] [meentould] [maentould]
van to [vatu] [vazentu] [veentu]
flan for [flanfor] [fleenfor] [flenfar]

No following context

Participant 10

Participant 11

Participant 12

plan [pleen] [pl€] [pleen]
gran [gren] [greg] [gre]
bran [bren] [bra] [bre]

Previous vowel: /A/

Following context: vowel

Participant 10

Participant 11

Participant 12

bun is [bAnis] [bAnis] [bAnis]
stun everybody [stAeveribodi] [stAneveribadi] [stuneveribodi]
sun is [sAnis] [sAnis] [sunis]

Following context: consonant

Participant 10

Participant 11

Participant 12

run to [ranta] [rantu] [rute]
fun going [fangoin] [fAngoin] [fAngoin]
spun the [spanda] [spAnda] [spuds]

No following context

Participant 10

Participant 11

Participant 12

gun [9A] [9A] [gu]
nun [NA] [nu] [nun]
dun [dA] [dANn] [dun]

Previous vowel: /i/

Following context: vowel

Participant 10

Participant 11

Participant 12

green eyes

[grinais]

[grinais]

[gria1s]

seen it

[sinit]

[sinit]

[sinit]




dean of

[dinav]

[dinof]

[dinof]

Following context: consonant

Participant 10

Participant 11

Participant 12

been living [binlivin] [binlivin] [binlivin]
mean to [mitu] [minta] [mintu]
keen to [kintu] [kinta] [kinta]

No following context

Participant 10

Participant 11

Participant 12

clean [klin] [klin] [klin]
bean [bi] [bin] [bin]
screen [skri] [skrin] [skrin]
/ m/ Disyllables

Nasal stressed in the first syllable

Participant 10

Participant 11

Participant 12

samples [seemplas] [eeepls] [seple]
number [nAmber] [nAmbar] [nAmber]
symbol [sibl] [s1mbl] [sibl]
empire [epair] [epatri] [epair]
member [membar] [membear] [membear]
campus [keempus] [keempus] [kampus]
scramble [skrembl] [skreembl] [skreembl]
compass [kompas] [kompas] [kompes]
simple [sipla] [sipla] [sipl]

Nasal stressed in the second syllable

Participant 10

Participant 11

Participant 12

esteem [1sti] [1sti] [1stim]
proclaim [prokleim] [proklem] [proklem]
acclaim [aklei] [aklem] [aklem]
reclaim [rikleim] [reklem] [riklem]
declaim [dekletim] [dekleim] [diklem)]
redeem [r1di] [ridi] [ridim]
exam [egzam] [egzem] [1zam]
salaam [salam] [sala] [salam]




kaboom

[kabu]

[kebu]

[kabul]

Nasal unstressed in the first syllable

Participant 10

Participant 11

Participant 12

compete [kopet] [kompit] [kompit]
compare [kompar] [koper] [komper]
compose [kopouz] [kopouz] [kompouz]
improve [ipruv] [tmpruv] [iprov]
compress [kopres] [kopras] [kompres]
impose [ipouz] [ipuz] [ipoz]
comply [kompli] [kopli] [kopli]
embrace [1mbreis] [embreis] [ibras]
bamboo [bambul] [babu] [babu]

Nasal unstressed in the second syllable

Participant 10

Participant 11

Participant 12

problem [problem] [probleam] [problem]
system [sistam] [sistam] [sistam]
seldom [seldem] [selda] [seldo]
poem [poeam] [poam] [poem]
freedom [frido] [frtdom] [frido]
bottom [butam)] [boto] [buto]
custom [kustam] [kastam] [kustem]
victim [viktim] [viktim] [viktim]
madam [maedam] [madam] [meeda]

/ n/ Disyllables

Nasal stressed in the first syllable

Participant 10

Participant 11

Participant 12

laundry [laudr1] [laundri] [laundri]
country [kautri] [kauntri] [kantri]
under [Andar] [Andaer] [Andar]
cancel [keensal] [kansel] [kasal]
handle [haendl] [haendl] [haendl]
candle [kandl] [kaedl] [keendla]
candy [keendi] [keendi] [keendi]




window

[windou]

[windou]

[widou]

enter

[entor]

[entor]

[entor]

Nasal stressed in the second syllable

Participant 10

Participant 11

Participant 12

explain [eksplein] [esplei] [esplein]
remain [rtmeln] [remen] [remei]
between [brtwin] [brtwi] [brtwi]
begin [b1gin] [begin] [begin]
again [agen] [aga] [agen]
balloon [balu] [balun] [balu]
cartoon [kartu] [kartu] [kartu]
obtain [obtein] [obtel] [obteiI]
domain [domei] [domein] [domer]

Nasal unstressed in the first syllable

Participant 10

Participant 11

Participant 12

confess [konfes] [kofes] [kofes]
control [kontrou] [kontral] [kontrol]
invite [1nvait] [1vait] [1nvait]
increase [ikriz] [1nkriz] [inkr1z]
enjoy [end301] [end301] [1nd301]
unlike [Anla1k] [Anla1k] [Anla1k]
unpack [Anpak] [Anpaek] [Anpeek]
include [1nklud] [Tklud] [1nklud]
consult [kosult] [konsalt] [kosult]

Nasal unstressed in the second syllable

Participant 10

Participant 11

Participant 12

broken [broukan] [broukan] [brouke]
children [tfzldre] [tfildran] [tfzldran]
open [opan] [opa] [ope]
woman [wumaen] [wuman] [wuman]
chicken [tfrtkan] [tfitken] [tfitken]
kitchen [k1tfon] [k1tfan] [tfiken]*
happen [haepan] [hepan] [hepan]
lemon [leman] [lemon] [lemon]




bacon

[beiko]

[be1ko]

[beiko]

Sentences produced by the Brazilian participants 13, 14 and 15.

/ m/ Monosyllables

Previous vowel: /1/

Following context: vowel

Participant 13

Participant 14

Participant 15

Tim a [tia] [tima] [tia]
gym everyday [d3ievridei] [d31mevrider] [d3ievridei]
rim of [rimof] [rtmof] [riov]

Following context: consonant

Participant 13

Participant 14

Participant 15

him twice [himtwais] [hitwais] [himtwais]
slim girl [sligzrl] [slimgarl] [slimgarl]
trim her [trimhar] [trimher] [trihar]

No following context

Participant 13

Participant 14

Participant 15

dim [di] [dim] [di]
grim [gri] [gri] [gri]
brim [brim] [brim] [bri]

Previous vowel: /ae/

Following context: vowel

Participant 13

Participant 14

Participant 15

clam is [klemis] [kleemis] [kla1s]
jam is [d3emis] [d3eemiz] [d3eemis]
tram arrived [treemarived] [treemarived] [treearived]

Following context: consonant

Participant 13

Participant 14

Participant 15

ham today [hetuder] [hamtuder] [haetuder]
cam has [kemhas] [keemhas] [keehas]
swam for [swemfor] [swaefor] [swufor]

No following context




Participant 13

Participant 14

Participant 15

spam [spee] [spam] [SPA]
gram [gree] [greem] [gree]
ram [ree] [ram] [ree]

Previous vowel: /A/

Following context: vowel

Participant 13

Participant 14

Participant 15

sum of [sAmof] [sAmof] [sAof]
SWum across [swAamakros] [swuakros] [swAakros]
scum along [skualoun] [skualon)] [skaaloun)]

Following context: consonant

Participant 13

Participant 14

Participant 15

rum together [rAmtugedor] [rutugedor] [rutugedor]
hum softly [humsoftl1] [humsoftl1] [hAsoftlr]
drum for [dramfor] [drumfor] [drAfar]

No following context

Participant 13

Participant 14

Participant 15

gum [gam] [gu] [gA]
slum [slam] [slu] [slam]
bum [bA] [bu] [bu]

Previous vowel: /i/

Following context: vowel

Participant 13

Participant 14

Participant 15

scream at [skrimat] [skrimat] [skriat]
beam of [biav] [biof] [biov]
gleam of [glimof] [gliov] [gliof]

Following context: consonant

Participant 13

Participant 14

Participant 15

seem to

[simtu]

[simtu]

[situ]

team played

[timple1d]

[tiple1ed]

[tiple1ed]

deem necessary

[dimneseseeri]

[dimneseseri]

[dineseseeri]




No following context

Participant 13

Participant 14

Participant 15

cream [krim] (kri] [kri]
dream [drim] [dri] [drim]
ream [rim] [rim] [ri]

/ n/ Monosyllables

Previous vowel: /1/

Following context: vowel

Participant 13

Participant 14

Participant 15

tin away [tznawerl] [ttawerl] [tznawer]
pin is [pinis] [pinis] [pinis]
bin out [biniaut] [binaut] [binaut]

Following context: consonant

Participant 13

Participant 14

Participant 15

win the [wida] [winda] [wide]
thin crack [tinkraek] [einkraek] [finkreek]
twin brother [twinbroder] [twinbrodar] [twinbroder]

No following context

Participant 13

Participant 14

Participant 15

gin [d3in] [d3i] [d3i]
skin [skin] [iskin] [ski]
sin [sIn] [si] [s1]

Previous vowel: /ae/

Following context: vowel

Participant 13

Participant 14

Participant 15

can of [keenof] [keenof] [keenof]
ran out [reenout] [reenaut] [renaut]
fan of [feenof] [feenof] [fagov]

Following context: consonant

Participant 13

Participant 14

Participant 15

man told

[meentold]

[maentould]

[meentuld]

van to

[veentu]

[veentu]

[VAtu]




flan for

[flanfor]

[fleenfor]

[fleenfor]

No following context

Participant 13

Participant 14

Participant 15

plan [pleen] [pl€] [pleen]
gran [green] [green] [green]
bran [bre] [breg] [bra]

Previous vowel: /A/

Following context: vowel

Participant 13

Participant 14

Participant 15

bun is [bAnis] [bAnis] [bAnis]
stun everybody [staeveribodi] [staneveribadi] [stueveribodi]
sun is [sANnis] [sAnis] [sAnis]

Following context: consonant

Participant 13

Participant 14

Participant 15

run to [rAntu] [rAtu] [rAta]
fun going [fangoin] [fAngoin] [fAngouin]
spun the [spAnda] [spunda] [spuda]

No following context

Participant 13

Participant 14

Participant 15

gun [gAn] [gAn] [gAn]
nun [nAN] [nun] [nAN]
dun [dAn] [du] [dAn]

Previous vowel: /i/

Following context: vowel

Participant 13

Participant 14

Participant 15

green eyes [grineis] [griais] [grinais]
seen it [sinit] [siit] [sinit]
dean of [dinof] [dinov] [dinof]

Following context: consonant

Participant 13

Participant 14

Participant 15

been living

[bilivin]

[binlivin]

[binlivin]

mean to

[mintu]

[Mintu]

[mintu]




keen to

[kintu]

[kinta]

[kita]

No following context

Participant 13

Participant 14

Participant 15

clean [klin] [klin] [klin]
bean [bin] [bin] [bin]
screen [skri] [skrin] [skrin]
/ m/ Disyllables

Nasal stressed in the first syllable

Participant 13

Participant 14

Participant 15

samples [seeplas] [sepls] [seempls]
number [namber] [nAmbar] [namber]
symbol [sibol] [sibol] [s1mbl]
empire [empa1ar] [eparr] [eparr]
member [membar] [membar] [mebear]
campus [kampus] [kanmpus] [kampus]
scramble [skremb] [skrAbou] [skreembl]
compass [kompas] [kopes] [kompes]
simple [sipla] [stmpl] [s1mpl]

Nasal stressed in the second syllable

Participant 13

Participant 14

Participant 15

esteem [1stim] [1stim] [1sti]
proclaim [proklem] [prokleim] [proklei]
acclaim [aklem] [aklei] [akle]
reclaim [rikletm] [rekleim] [riklem]
declaim [deklem] [deklem] [dekl€]
redeem [ridi] [ridi] [ridi]
exam [egzee] [egzam] [1gzeem)]
salaam [salam] [salam] [sala]
kaboom [kabu] [kabu] [kabu]




Nasal unstressed in the first syllable

Participant 13

Pa