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ABSTRACT

The Acquisition of English [/ &/ by

via Textto-Speech Synthesizers: A Qu&siperimental Study

Fernanda Solddrzua

A plausible explanation for learners having difficulties with the acquisition of L2
phonology is theidea that L2 speech is processed throughltheand perceived in
relation toit. L2 learners sometimes fail to perceive the differences betweamd.1.2
segments; awsejuently, they are unable to acquire new sounds. In this context, the
concept ofperceptuakalience takes on added importance because learners might be able
to establish differences betweefh &nd L2 sounds if they are perceptually prominent in
the L2 input. Some researchers suggest that multimedia environments are beneficial
because the language input can be highlighted in many amayshusrender opaque
forms moresalientto the learnerThis studyinvestigates the extent to which pedagogical
instruction using texto-speech (TTS) technology as a means to enhance the aural input
assists learners in the acquisition of the English . Three groups of
L1 (Spanish) and similar Engh proficiency were prtested on their ability to perceive
and produce the target vowey means of different tasks (two for each abilitach
group was subjected to a different instructional condition: -B&Sed instruction, nen
TTS based instructiomd regular classroonmstruction. The TTS group performed tasks
intended to develop their perception of the target forms via TTS; the ingroup
performed the same tasks, but receiving input from the researcher; and the third group
worked on listening @mprehension task#. was hypothesized that the TTS group would

e



outperform the other two groups in terms of perception and produttitar. completing
thetreatmentsthe three groups were tested onirtpeoductive and perceptual abilities in
relation b the targesound Two weels later, the participants receivélse same test3he

results obtained showed that the TTS group significantly outperform th& T®rgroup

in one of the pronunciation tasks. However, their performance in the other tasks in the
posttess was not significantly different from the other groug$ese results are
discussed with respect to the hypotheses proposed and in relation to the relevant theory
and previous studies. The limitations of the study together with suggestionsifoz f

research and its implications for ESL teaching are also addressed.
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CHAPTER1
INTRODUCTION

Phonology is arucial part oflinguistic competence, sinchd phonological inventorgf

a given | anguage influences speakersod spee
variation (Czaykowskdliggins & Dobrovolsky, 2009).Phonology also underlies
speaker s6 pr oduc,tandvitdhas beempfounkto mgnatelydinkeditd t vy
speakers6 identity (e.g., Gat bontsecond& Tr o
language I(2) phonology (i.e., being able to perceive and produce L2 speech in a

intelligible or nativelike manner) poses persistent difficulties for maRylearners.

Many theories and hypotheses have been elaborated over the years in an attempt
to explain L2 |l earnersd difficulties with
idea thatproductionerrors arecausedbecause L2 speech is processed throughahee
language (L) and perceived in relation tib is widely accepted in the field &fecond
language acquisition (SLAE.g., Best, 1993, 1995; Brown, 1998, 2000; Eckman, 2004;
Flege, 19952002, 2003Hallé & Best, 2007HancinBhatt, 1994).In this contextthe
mo s t influenti al t heoretical pr opooRAMI| s ar e
(1995) and FIl egeds mpeLBbl 1995, 12802,2083); seg alddo d e |
Escudero (2006) for a similar viewBriefly, the PAM argues that an L2 listener
perceptally compares tharticulatory gesturesf L2 soundswith thoseof the L1 (e.qg.,
places of articulation, points of articulation, tongue height, tongue backness or frontness).
This model als@redictsdifferent patterns of assimilatigine., perceptionpccording to
the features of the segments in the L1. These patterns may vary in their degree of

accuracy depending on the way in which the learner perceives the L2Simpuarly, the

1



SLM hypothesizes that L2 speech is processed through the existing Lietigho
categories, and it predicts that if L2 learners are able to perceive some of the phonetic
properties that make an L2 segment distinct from an L1 one, they will be likely to
produce it more accurately and form a new phonetic category in their phmablog

repertoire.

But what makes learners perceive the properties of L2 sounds and make a
distinction between nenative and native segments® plausible explanation relates to
perceptual salience, which refers to the overall perceptibility of a landoaggCollins,
Trofimovich, White, Cardoso & Horst, 200&llis, 2008; Goldschneider & DeKeyser,
200]). L2 learners might have difficulties in acquiring certain L2 sounds because they are
not easily perceivable, even though these sounds may be frequent forms in the aural
input. It has previously been shown that highly frequent L2 forms still pose congéderab
challenges for L2 learners, possibly because they are not perceptually prominent in
speech (e.g., the allomorphs of the regular simple pastteorphemei ed). In fact,
Collins et al. (2009) suggest thaperceptual salience is apparently one of thetmos
determining factors that influence how well language freuch as the morphermed

and its associated allomorphs, are acquired.

From the predictions of the PAM and the SLM in relation to the acquisition of L2
segments, and taking perceptual saliende iaccount, one could hypothesize that
enhancing the aural input in the L2 might lead to an improved accuracy in the production
of L2 sounds, since L2 learners could have more opportunities to perceive some of the
phonetic features that make L2 soundsedéht from those found in the inventory of their

Lls.



The aural inputthat is not always easily perceivable to the L2 leacwuld
certainly beenhancedn several ways. Howevethe idea of exploring the effectiveness
of technological tools that have thdeen studied to a great extent bears particular
relevance to SLA, since these might prove useful to assist L2 learfimg.study
investigats the effectiveness of a tetd-speech synthesizer (i.e., technology that
reproduces written text orally) asmeans to highlight the aural input and explore its
influence on the acquisition of a problematic English vowel by Spanish learners of L2

English ./ &/

The CurrentStudy

Over the years, it has been observed that Spanish learn&® Bhglish encounter
difficulties when learningsome English sounds Vowek seem to be especially
problematic, but one that appears to represent a constant challégasishe one found
in the wordbit [bdJ. Possibly due to L1 transfer and perceptual difficulti&panish
gpeakers tend to pronouncdastiphonemeas the Spanish /i/, such as the one founsli in

[si] (i.e.,ye9, which in turn is very similar to English /i/, the one found&at[bi:t].

Corsidering the acquisition débas the linguistic target for this studize purpose
of thisinvestigation is to explore the extent to which pedagogical instruction using a text
to-speech synthesizer (TT®elps in the phonologicaldevelopment othis vowel by

enhancing the aural inpta which language learners are exposed

The rationale behind the choice of this vowel lies in the followfaors As
mentioned earlier, Spanish speakers encounter major difficuftipsoducingit (e.qg.,

Cenoz & Garcia Lecumberri, 1999; Garcia Pérez, 2003econdfactoris the concept



of functional load (FL) whi ch refers to t imephimeees&ur e of
distinctive features) do in keeping utterances a@p@ing, 1967, p. 831)According to

Munro and Derwing (2006the concept of FL has been extended in the field of egpli
linguisticsto contrasting segmentgith the aim ofestablising a hierarchyin terms of

their relevance to pronunciatioifhe authors state thttteiin f r equency of mi ni
the neutralizations of phonemic distinctions in regional variesegmental position
within a word and the probability of occur
arefactors that have been taken into account when establishing FL (Munro & Derwing,

2006, p. 522)T h e-/il kadttasthas a high FLspecifically it corresponds to an 8 in a

10-point scale, where 1 means weak FL, and 10 higkLEkis & Cories, 2008. That is,

words with this contrast that constitute minimal pairs are rather comiBeocause of

being a high FL contrast, he al t e r n a andits oounbemartiV emeght cause /
communication breakdens. CelceMurcia, Brinton and Goodwin (1996) illustrate this
phenomenon by presenting the followiagecdotas i t uat i on: ARnThe | earn
an incident in which her child had choked on somhi ng and <coul d not
swall owed a pill, 6 she says. 0 Wh a't ki nd of
says t he | @lldltmeght.you Gadibeeld ar e s pondspeakehe ( mat i v
131). Situations like this one would cleadonfuse a listener in a context where there are

not sufficient cues to understand what the speaker intended.tdrsagdition Jenkins

(2002) states that the alternation between short and long vaavelsexplicitly /i/-/ &/

hinders mutual intelligibity. She suggests thahis vowel contrasshould be included in

the Lingua Franca Core a phonological syllabus for learners of English as an

international language.



Anot her reason to st uddes not seém td Bavetbéea t It
studiedusing TTStechnology, either in lab or instructional settinggally, the fact of
choosing a singlevowel allows for a more comprehensive investigati@f the

phenomenoand a more focused investigation of the effects of. TTS

In the following section, Mill provide a review of both Spanish and English
vowel systems, so that we can have a better understanding of the phonetic and
phonological properties of the vocalic sounds in both languages, and thus establish the

differences that might constrain the asition of £bby Spanish learners of L2 English.

Spanish vs. English Vocalic System

The English vowel system is fairly large in comparison todhe found inSpanish.

Although the repertoire of vowels depends on the variety of English, there aret ddleas
phonemicvowels inNorth American English namel y [/ b/, [ al, [ 6/,

[ &/, [ ol, [/ O/, [ &/ and /u/ (Ladefoged, 200
lel, lil, lo/ and /u/ (Finch & Ortiz, 1982; Hualde, 2005; Odisti992; Stockwell &

Bowen, 1965) The two vocalic systems are illustrated in Figures 1 and 2
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unrounded  rounded

Figurel: North American English vowel

Other differences arisevhen we take a closer loo&t quality (i.e., height,

system

central back

unrounded  rounded

Figure2: Spanish vowel system

frontness, roundedness) and quantity (i.e., length) of the vowels in both systems. In terms

of quality, some sunds that appear to be similar still differ in some features. For

example, Spanish /u/ is naliphthongal and retracted, whereas English /u/ is slightly

diphthongal p honet i cal |y

r e p rée #euvotre do yb yé6 wad

floulw] o w

increased voel length)and less retracted than its Spanish counterpart (Hualde, 2005).

Suprasegmental factors, such as stress and rhythm, account for further differences

between English and Spanish vowels, since quantity and quality of vocalic sounds are

influenced diferently in Spanish and English by these two factors. In English, vowels in

syllables with primary stress reach their maximum quantityatoal quality, whereas

in syllables with secondary or no stress, vowels are dramatically redubethiquantity

and quality (Avery & Ehrlich, 1992; Odisho, 1992). The fact that stress influences vowel

guality and quantity in English contributes to the movement of unstressed vowels to the

center of the vowel spectrun{Odisho, 1992). This is what Odisho (1992) calls a

centripetalvowel system, in which all unstressed vowels have the tendency to undergo



some kind ofschwaizatioror reduction In contrast, he defines the Spanish vowel system

ascentrifugal since vowelsesist movingo the center

In terms of rhythm, which relates to the notion of alternation between stressed and
unstressed syllables in a sentence (Odisho, 1992), English and Spanish are diametrically
opposed. English has a strégsed rhythm, whereas Spanish has a sylkibhed
rhythm. In a stresgimed language such as English, stressed syllables tend to occur at
regular time intervals (Richards & Smith, 2002). In contrast, in syHaired languages
such as Spani sh, nal l syl |l abl es, atredulart her

time intervals and the time between stressed syllables will be shorter or longer in

proportion to the number of unstressed syl

English to stress vowels at regular time intenalso contributes tothe reduction of
unstressed vowels, which in turn affects vowel quality and quantity. In the case of
Spanish, vowels are resistant to chamgejuality and quantity because tkenguage
emphasizesyllables as a result, vowels are unaffected by reductan.examplejn the
Englishw o r ahlendad[” k.Ib n .],dh@vowel that carries the stress in this casexds /

(in the first syllablg, and the other two are reducdfiwe were to pronounce this word

stressing the second syllable, we would probably [&aYeen . [dand the first vowel

N

would undergo reductiorConverselythe vowels in theSpanishbwor d o6 c alleendar i ¢

calenda) [ka.lerfda.rjo]would be pronounced distinctly, no matter where the word stress

be placed.

In summary, the size of the phonological repertoires, as wétkeesegmental and

suprasegmental characteristics of each vowel system account for substantial differences



between English and Spanishhese differences might be some of the reasons why

Spansh speakers have difficulties with the acquisition offhe g | i s h [/ &/ .

The Englishy and the Spanish /i/

As mentioned earliethere are vowels iBpanishthatresemble somef the vowels that
comprise theEnglish system; howeverthey do not have exagtthe same quality and
guantity. The English dand the Spanish /8harethe quantity feature, i.e., they are both
short vowels but they still differin qualitative featuresSpanish /i/ is &igh-front vowel,
but En gl i sshlower @ild more centradid. Figure 3 shows a closg of the

distribution of these segments in the articulatory space.

front

high

Figure3: Distribution of English/ @/ and Spanish [/ i/ in

The qualitative differences between these vowels, as illustrated above, might
constrain the acquisition of tHenglish/ /®y Spanish learners of L2 English. However,
there are somtheoreticallyoriented approads that could also explathe reasons why
Spanish speakers encounter difficulties with #usnd In Chapter 21 will review some
of the approaches that have been proposed by SLA researchers to explain some of the

constraints in acquiring L2 phonology.



CHAPTER 2

LITERATURE REVIEW

L2 PhonologyAcquisitiort An Overview of Models and Hypotheses

Researcherwsiorking in the field ofL2 phonology have proposed differestplanations

for L2 |l earnerso difficulties with acquir
phonemes) and suprasegmental (esigess, rhythm, intonation) aspects of an Li2this

attempt, they hav®rmulatedseveralproposaldn the form of hypotheses and models of
acquisition For example, Penfield and Roberts (1959) and later Lenneberg (1967)
proposed that there was a critical age period for learangL2 (Critical Period
Hypothesis). These researchers suggested that because of the loss of brain pdasticity,

nativelike pronunciation in an L2 was difficult to achieadter puberty.

Other researchers have relied on markedness to explain the difficulty in achieving
a nativelike pronunciationnEc k man (1977) defines mar kedne
phenomenon A in some language more marked than B if the presence of A in a
language implies the presence of B, but the presence of BEndbiesply the presence of
A0 ( p.He g@brated the Markedness Differential Hypothesis (MDH), which
mainly consisted on establishing degred difficulties in the acquisition of L2 sounds
based on the comparison of the L1 and dy&temsin terms of markednesd.ater,
Eckman (1991)re-elaborated the MDH and proposed theruStural Conformity
Hypothesiswhich was also based on principles airkednesshut with less emphasis on

the L1 and L2.This new hypothesisvas basedn the assumption that interlanguages



(ILs) are also languages, so the principles of universal markedness would also apply to

these developint-s.

Other linguists have trig to explain L2 phonology acquisition in terms of its
development over time (e.gCardoso, 2007; Escudero, 2008tajor, 1986, 2001
Morrison, 2008, 2000 However,the most relevant models for the present study are
those thatare concerned withthe influence of perception of L2 sounds a2
phonological acquisition, since this investigatwitl also address percepti@nd therole
of the aural input(via TTS) in production As mentioned earlierthe most influential
models that deal with nemative percefpon and L2 phonology acquisitioare the
Perceptual Assimilation Modelr PAM by Best (1995pand theSpeech Learning Model
or SLM by Flege (19952002, 2008 The two modeldroadly share the notion of L2
perception(i.e. theyboth assume that L2 speeishperceived in relation to the L1jut
only the SLM deals with productionother approach that has been advocated as a
factor constraining L2 acquisition from the point of view of perception and deserves
attention because of its relevance to this stiadyerceptual salience. In the next section,
a review of these acquisition perspectives and tlmajlications for the current

investigatiorwill be provided

The Perceptual Assimilation Model

The PAM (Best, 1995) assumtmt L2 learnersbase their pergeion on the articulatory
gestures of the Land then they proce$® speech throughnlLl filter. In this context,
L2 learners are expected to assimiléite., perceive)a new L2 soundd) asan L1
category, i) as an uncategorizable sound which candathewhere in the articulatory

space in which a given L1 sound is produceflp( as a notspeeclh(i.e., nonphonemic)

10



sound. In her model, Best also elaborapegiceptualpatterns for L2 contrasts, which
follow from the three possible assimilations jusitlined above. In the first pattern,
called two-category typgTC type), both members of an L2 contrast are assimilated as
two different L1 categories anéh this case, the discrimination between the L2 sounds
and those of the L1 is expected to be drcel In the second one, calledtegory
goodness typfCG type), L2 learners assimilate both members of the L2 contrast to only
one L1 sound, buthis same soundavill be acceptable in comparison to one of the
members of the nenative contrastand, at te same time, will deviate fromthe other

L2 sound Here, discriminatiometweenLl1 and L2 sounds is expected to be moderate to
very good. In the third caseeferred to assinglecategory type(SC type), the two
members of th&2 contrast are also assimilated to one L1 sounditbsitll sound can

be eitherequally acceptable or equally deviant from the L2 ideals. In this case,
discrimination is expected to be poor. The three remaining assimilation patterns for L2
contrass relateto the uncategorizable or n@ssimilable L2 sounds, but they will not be

discussedhereas theydo not relate to the feature under investigation.
The PAM and thécquisition of Y

Following the PAM assimilation patterns for contrasts, there are threéjities for the
assimilation of the English [ &J by Spani st
seems to be the SC type. That is when learners assimilate both members of the contrast

| <dW/as the Spanish /i{see (a) in Table 1)which is differ e nt fandostightly &/
differentto the English /i The production of /il might be&lsoconsidered acceptable for

the target sound /i/, in which case there would be a CG type of assim{ls¢ier{b) in

Table 1) The third possibility ighe TC type, since Spanish speakers might assimilate
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English /i/ as the Spanishi / , and [/ ®/ as the Spanish [ el.
type of assimilati on mdingefetshalee moreesigiritisbe d a's
terms of quality and quaintt y wi t h(Ed€uderd, 2000fTablke bdisplays the types

of assimilation postulated by Best (1995) contrasting both languages.

(a) SC type (b) CG type (c) TC type
English /i/ I ¢ Il /¢ i 1%
Spanish Il Il i lel

Tablel: PAM and the /il &/  c Posstble @assiniilation patterns

The Speech Learning Model

The SLM (Flege, 19952002, 2008 is also concernedavith perception, but it also
includes production of L2 speechSimilar to the PAM, this mdel assumes that the
sounds of a new language will be processed through an L1 filter. That is, the already
existing phonetic categories of the L1, which are stored inflermg memory and remain
unchanged over the life span, will serve as a point ofegefer to perceive L2 sounds.
Another assumption that is made explicit in this model is that bilinguals have difficulties
in discerning the differences between L1 and L2 sounds thaisb in a common
phonological space, as in the casiéh English/ @&/ SpamsH /i/. Howeverthe model
predicts that if an L2 learner is able to perceive at least some phonetic properties that
make an L2 sound different from the closest L1 sound, she will be able to establish a new

L2 phonetic category in her phonologicalpegtoire. As a cosajuence, the more
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phonetic differences noticed between clgselatedL1 and L2 sounds, the more likety

is for the learner to acquire the new L2 sounds and produce them more accurately.
The SLM and the /iy Contrast Acquisition

Recall t hat English / &/ and Spanishhe/ i/ ar
Spanish vowel system lack® ivhich co-exists in almostthe same phonological spaag

the Spanish /i/. According to the SLM (Flege, 192602, 2003 this isone of the cases

in which perception and production of the L2 sounds becomes difficult. However, if
Spanish learners of English are able to perceive some of the phonetic features that make

/| o/ different from Spani sh thisl2sounddmore wi | |

accurately.

Perceptual Salience

In broad termssaliencerefers to the general perceived prominence of a stimulus (Ellis,
2006). Ellis states that despite the fact that this prominence may be somewhat related to a
physically measurablproperty, salience is associated with a more subjective experience

with a stimulus, so what might be salient for an individual might not be salient fos.other

As mentioned earlierthe concept ofsaliencein SLA relates to the overall
perceptibilityofa | anguage f or m, i . e., it refers to
or seeno (Dul ay, Burt & Krashen, 1982, p. 3
to perceive salient structures plays a crucial role in our learning in general, nothamly w
we learn languages. Collinst al. (2009) support this claim stating that perceptual
salience is apparently one of the most determining factors in language learning because it

influences the way in which L2 learners interact with the input in the fZertain
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phonetic features in the L2 input are perceptually prominent, it might be possible that L2
learnerswill be able to establish new phonetic categories for a givematwve sound

and, therefore, produce it with more accuraby.fact, there is gvious empirical
evidence that supportthe notion that prominent L2 input can influence perception
McCandliss, Fiez, Protopapas, Conway and McClelland (2002) manipulated the language
input by repeatedlyexposing Japanese learners to English /n/ arahd/found positive

resultsin terms of L2 perceptian
Perceptual Salience and tRequisition ofly

Perceptual salience may well explain the difficulty of acquisition ofEheg | i.s h [/ &/
Phonetically speaking, &/ i s a s hor ghonemetbanhofteth ocpunstirh o n g a |
unstressed syllablesconsequentlyone may conclude thahis vowel is weak (i.e.,

reduced)in speechl n a d d iistlesscsonprous tteh its counterpartdécording to

the sonority hierarchy of vowelsvhich states thathigh peripheral vowels are more

sonorous than high central vowels (De Lacy, 2006hhe | ack of pr omi nenc
contribute to its difficulty of acquisition; therefore, it might prevent the formation of a

new L2 phonetic categoigr this foreign phoneme

The Relationship between the SLM, the PAM and Perceptual Salience

Despite the fact that the PAM makes detailed predictions based on the articulatory
gestures of L2 segments, and that the SLM establishes predictions based on the phonetic
properties of L2sounds, both models support the idea that L2 speech is processed
through an L1 filterand still propose that targkte acquisition is possible. This means

that L2 learners perceive L2 segments in relation to the phonetic categories established

14



for L1 sowds, and then produce L2 speech according to their perceptfotiese
categories As indicated in theprevious section, the concept of perceptual sadiesc
related tosome extent to the SLM and PAlecause it addresses the influence of
language prominece on the perception and the acquisition of L2 sounds. Drawing from
these ideas, it seems logical that enhancing the aural input might lead to a better
perception of L2 segmentasinput might allow learners to notice the difference between

L1 and L2 sgments and, therefore, produce them more accurately.

In light of the findings of their study, in which a set of language formswiaat
more difficult to acquirdy L2 learnersvere found to be less perceptually salient, Collins
et al.(2009) suggest thaiesearchers should explore new forms of enhancing the input to
increase the availability and accessibility of language forms that pose constant challenges
to L2 learners. Certainly, ¢hlanguage input can be enhanced in several ways, for
example, by expasg students to multiple instances of the forms we want them to learn
via repetition or by highlighting these forms using strasd intonation. Howevera
multimedia environment in which learners are exposedh&ol?2 input might have
tremendous advantagdChapelle, 2003) Technologycan help make the L2 input
prominent by automaticalliaking on repetitive taskssomething thamight notbe very
appealing to L2 teachérsr it can help us to visually highlighhe L2 input as is the

caseof text-to-speech synthesizef§TS).

It is important to mention that the current study was not set up to test the validity
of the PAM, SLM or the concept of perceptual salience. Instead, these approaches were
adopted in order to establish a theoreticaliynd link between the use of technology and

L2 instruction, as suggested by Chapelle (2009).
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Before presenting thad TS applicationthat was usedin the current study, will
review below someof theresearch carried out to iestigate the acquisition odh the

context of Hispanophones learning English as an L2

Previous Research on the AcquisitiorEmiglish b

Several studies have been devoted to the investigation of the acquisitioim@érms of
production and perceptioAs will be discussed l@w, the outcomes of tlsestudies are
not uniform while some studiefound that speakers whose mother tongue lacksan
produce it and perceive ih a nativelike manney othersrevealedthat even though

learnerscannot producé, they canrstill perceive it.

Cenoz and Garcia Lecumberri (1999) set up a study to investigate whether
pronunciationtraining had any effect on the perception of several English vowels and
diphthongs =19), includingb ot h /i / and [ &/ . Theedd@r t i ci p
university students in Spain. Around 70% of them had Spanish as their L1, and the
remaining 30% were Basqipanish bilinguals. Participants, whose -sefiorted level
of English was intermediate, were fiested on their ability to discriminate Hisdp
vowels and then subjected to a treatment of 28 hours during 14 weeks, which mainly
consistedof aural discrimination practice and transcription of sounds. After being post
tested, participants exhibited an improvement on their ability to discrimBaggish
vowels However, one of the most difficult vowels to identify was /i/, and no major
difficulties wer etheffawtuhatdthe withereporteda/signifidamt s pi t e
influence of training on the overall perception of English vowels, thramement of

isolated vowel sounds was not statistically tested; therefore, it is not possible to conclude
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whether the improvemenin perception of some vowelsjamely English / was

significant.

Also with the aim of exploring the effects of training thwe acquisition of English
vowels, Garcia Pérez (2003) elaborated a study to investigate the ability to perceive and
produce English vowel contrasts, inclingl/ i / amonl a lar@er inventory of vowels
Before and after @ahreeweek training period #t consistedof teaching participants
strategiesto identify the members of each contrast and to produce theemar ner s 0
perception and productionere assessedr hirty-two participants, whose mother tongue
was Spanish and whose level of English proficlem@as intermediate, were randomly
assigned to an experimental and a control group. The results of thesiagtowed that
the participants in the experimental group significantly outperformed the controls in the
perception of all contrasts, including dnd/ @/ . However, i n terms o
the groups showed a significant improvement, and no significant differences were found
between the controls and the experimental group, whigjgestedhat pronunciation

training had no relevant effeadsn t heir abi l ity to produce /

Similarly, Bion, Escudero, Rauber and Baptista (2006) set up a study to
investigate the relationship between vowel production and percefitisnimportant to
mention thatthe participants of this studyN( = 17) were Llspeakers of Brazilian
Portuguese (BPh language thatlsol a ¢ k so the ghenomena observed with L1 BP
speakers might be similar to those observed in L1 Spanish sp&sd@iag EnglishThe
participants who had a high proficiency in English, werested on their ability to
perceive and produce two vowel contragsise of whichincludedthe /i/-/ @ét The

results of this study revealed that participants had a very accurate perception of both /i/
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and / ®/ and coul d di fifisencesnHoweser, partitigargsnadi n 9 ¢
great difficulties in the productionthussuggesng that theirproductionof thesevowels
was notdirectly related to theiperceptionln otherwordst he parti ci pant so

the contrast was better devedapthan their ability to produce the phonemes.

Similar results were obtained by the same researchers (Rauber, Escudero, Bion &
Baptista, 2005) in an experiment carried out to investigate whether poor discrimination
(i.e., perception) of vowels was relatedpoor productionAs in the previous studyhe
participants K= 16) were L1 speakers of BP who had a high proficiency in English and
had taught English for at least five years. The results of the production task revealed that
half of the participants prd u c e d / distinctha bud the/ awthors note that this
distinctionwas fismalb. No tests were carried out to show whether this difference was
statisticallysignificant.In terms of perception, the results revealed that participants had
almost no dificulties in discriminating this vowel contrast, since they were able to
perceive it correctly in 93.8% of the instances. Again, the relationship between
perception and production in this study was somewhat weak. However, the authors
suggestd that the aliity to perceive vowelswith accuracy might precede its correct

production.

Different results were found by Flege, Bohn and Jang (1997), whose main
purpose was to explore the effects of language experience in the production and
perception of large set bEnglish vowels. The researchers recruited 90 participants with
different L1 backgrounds; however, because of the scope of this study, only the results
obtained by Spanish speakehé=R0) involving /¢ will be reported. Participants were

divided into two groups: experienced and inexperienced subjects. After testing
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participantsd accuracy in producing and pe
there were some differencassociated witltheir experience withihe targetlanguage.
Experienced subgs perceived and produced English vowels with more accuracy,
whereas inexperienced subjects encountered more difficulties in both perceiving and
producing vowelsthus suggestinghat their production was related to their perception

The bettethe partigpants perceiveddf the better their performance in production.

As mentioned at theutsetof this section, the results obtained ireghastudies
exploiing the acquisition ofd/ ar e nWhile insonie Stodiesiproficient subjects
wereable to peteive the difference betweénw/ ,dut dottd produce @dcurately
(e.g., Bionet al.,2006; Garcia Pérez, 2003; Raubkeémal.,2005), othes have found that
learners ould perceive and produce these sounds with relative accuracy atntleetisne

(e.g., Flegeet al.,1997).

From the conflicting results of the research carried out to explore the acquisition
of /&y lone may conclude that this English vowpelses persistemtifficulties to Spanish
learners of L2 Englishboth in terms of perption and productiarAs a resultadoptng a
pedagogical approach that emphasizes increased exposure to this vowel by manipulating
the aural input and csejuently increase its overall perceptibilitgight be helpful to
overcome these difficultie©ne d the approaches that can be adopted to accomplish this
purpose is the use of a textspeech synthesizer (TT.3) the next section, | will present
this tool followed by a review of some studies that have explored the effectiveness of

TTS in different agas of L2 learning.

19



What is aText-to-Speech Synthesizer

A text-to-speech synthesizelT {S) is a computer program designed to generate speech
from written text automatically. TT$Swork by modules that serve the function of
decoding the text and transfomgi it into speec Dut oi t & Cer Rak, 20
2009; Lee, 1969; Bfkéyl theg areGdesigned witha0sét )of. two
modules. While the first module transforms the text into phonemes, the second processes
the phonemes, and transforms thero ispeech (Handley, 2009). According to Sisson
(2007), the speech output is usually generated by three methods, namely formant,
articulatory, and concatenative synthesis. Formant synthesis is based on the acoustic
properties of speech sounds, whereas wddtory synthesis simulates the movements of

the vocal tract to generate speech (Sisson, 2007). Additionally, concatenative methods
generate speech based on-meordedchunks of human voice that are thdimked

togetherin order to reproduci¢ (Carlson,1995).

It is important to mention thathe quality of the output of TTS has improved
substantially over the years. In the past, the speech outputfi@s quality (Carlson,
1995), whereas nowadays it sounds more natural (eoigces produced by ATE,
Neospeech and Acapéllarhe fact that some of the current TTS programs have a more
naturaisounding output represents an advantage because they could be usednasrae
n at umeans td enhance the L2 aural input and, theretfi@lp learners perceiveome
ofthephonet i c pr o,xenseyuierdlyghe ardustiditierence betlveen this

vowelandthe Spanishequivalent/i/.
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TTSand ComputerAssisted Language Learning

Chapelle (1998, 2003, 2007, 2009) recommetitze be a stronger link betwae
computerassisted language learning (CALL) and SLA theory, i.e., Chbked
pedagogy should be implemented taking into accadnatt it is hypothesized to facilitate

L2 learning. Chapelle (2001, 2009) has outlined a series of criteria that CALL tasks
shoud satisfy to be used in pedagogicadiyund L2 instruction; these include the
potential forlearningto take place learner fit, meaning focus, authenticity, positive
impact and practicality.Interestingly the study of TTS systems iI€ALL-based
pedagogyhasreceived very little attention in the field of SLA. Despite the scarcity of
investigations assessing TTS suitability for L2 learning (e-dgndley, 2009;Stratil,
Burkhardt, Jarrag Yandlg 1987; Stratil, Weston & Burkhardt, 1987), the results sugges
an overall psitive effect on L2 learning. However,ede studies have assessed the
speech of languages other than Engligh, French and Spanisignd adHandley (2009)
states, the challenges for TTS systems are different depending on the langugge be
used; therefore, the resuti§ the previous researahay not necessarily apply to English

TTS synthesis.

Previous Research on TTS andlitBuenceon Second.anguagé_earning

Very few studies have been conducted to investigate the effectiveneES af different

areas of second language learning, particularly in L2 phonology. After an exhaustive
search in differenacademicdatabases and search engines, it was possible toofimd f
studies that dealt with the use of this tool in assisting L2 learning. These studies
addressed the development ld? writing skills, L2 vocabulary in conjunction with

reading comprehensipand L2phonology For example, Kirstein (2006) found thETS
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was an effective tool to assist L2 writingecause it allowed learners to pay more
attention to the semantic aspects of their written wBr&ctor, Dalton & Grisham (2007)
also found positivé athough not significant evidence for a tutoring system that read

TTS feature on | earnersdé vocabulary gains

In the area of L2 lponology only two(non peeireviewed)studies have been
documented. The first is that efincks (2002) who set up a investigationto find out
whether the use ofosne of the features of a TTS could help on the acquisition of the
stress patterns of two English words that are often mispronounced by Swedish speakers:
componerd  a pahmeted . She recruited 13 particiopat
class and, while ieg recorded, had them read aloud a text in which there were three
instances for each of the words. After this task, she instructed the studéypse toe
target words into TTS software in their L1 (Swedish) and do a series of changes to the
pitch and dwation of thevowels until their pronunciation in the applicatisounded
Englishlike. Students werghen instructed to listen to the words repeated times. Four
weeks afterthis task, the researcher had the students read the texts used in-tést pre
aga n and recorded t hemn.mpDmmsdtdinatsiytprohoanceglet  w
in more than 80% of the instances,ihn the pretestthe same words wermrrectly
pronounced only aroundb% of the time. The word p a r a muwbichéad an accuracy
percentage of 20%n the pretest, wasthen pronounced correctly 60% of the time.
Although these results show some improvement on pronunciation, the researcher did not

run statistical tests to checlhether this gain was significant.

The second study thatvestigated the developmentldt pronunciatiorvia TTS

is Kilickayab €008) whose purpose wds find out whether the use of accent reduction
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software and a TT@pplicationimproved | ear ner s6 pronunciati on
Participants | = 35), wlose L1 was Turkish, were preand postested on their
pronunciation of single words and declarative sentences in English. Participants were
divided into a control group, which followed traditional instruction; an experimental
group under traditional ingiction plus the accent reduction software; and a second
experimental group using accent reduction software and a TTS synthesizer, following
traditional instruction as wellThe authordid not present a detailed description of the
treatments to which participants were subjecteolvever, she stated that traditional
instruction involvedthe use ofa pronunciationtextbook together with a CD for the
listening activities. Kilickaya found thahe group that used both software, i.e., accent
reduction and TTS, significantly outperformed the other groups in the pronunciation of
declarative sentences in the pteit. Although not many details are presented in
Kili-kayaods ( 2 (0blke8&o)infeatmattheade ef TTSisynthasigerspnmls ke

an effective way of improving L2 |l earnerso

From the review above, it is evidethat there is a substantial research gap
regarding the use of TT&nd its effects on SLAMost ofthe studies reviewed in this
section explored theffects of several tools or functions of computer prograims
conjunction with TTS, making lifficult to be precise abouhe effectiveness of TTS in
SLA. Therefore,more formal studies, in which the usd the TTS can be better

controlled are needeth order toconfirmits potentialeffects

An inspection of the few available studesggest that this technology has the
potential to be used as a tool to assist L2 leariBegides, andsamentioned eder, TTS

canbothtake on repetitive taskand visually highlighforms inthe L2 input(e.g.,those
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that are being spokgnThe efficiency of TTS might also be an important factor when
considering its use, sindearnerscan paste any text in the application and listen to it,
without teachershaving the need tmbtain custom recordingdor their lessonsin
addition, there are several TTS applicasidreely available on the interneto learners
could easily havehem installed ina computer or use thein a webbased,on-line
environment The use of TTS in L2 instruction might also help teachers save time on
finding material for listening activities, since they could use a written text and have
learners listen to itln this context, the current research explores the usefulness of this

tool on the acquisition oifanindirectiofahsgting s h [/ @/

Research Questions

In order toexplore whether TTSbased instructioriacilitates the acquisitiof /¢ / by
Spanish learners of L2 English, | propose the following research questions:
1. Will a group receiving TTSased instruction show a greater improvemerhe
perceptionof English/o/ t han a group receiving i nsi
control goup?
2. Will agroup receiving TTSased instruction show a greater improvement in the
production ofEnglish &6/ t han a group receiving i nsi

control group?

Hypothegs

Based on the theoretical perspectives adopted in this studllaaswon general
CALL literature and previousalbeit scarceresearch on TTS, | hypothesit®tthe use

of aTTS will be an effective way to assist in the development ofp®nology. Via TTS
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and its related featurekearners may perceive the phongtioperties that distinguish the

Spani sh [/ i/ fr qconseghentlypEodugd theganget /saiiid wighrhidgher

accuracy.The proposednain hypotheses are:

1.

The TTS group willsignificantly outperform the noiT TS group and the control
groupinter,m of perception of English [ &®&/.
The TTS group willsignificantly outperform the noiTTS group and the control

group interms oproductionof Engl i sh [ &/ .

The following chapter describes the methodology adopted in this gilatyswer

the researchjuestionsand test the proposed hypotees
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CHAPTER 3

METHODOLOGY

Participants

Forty-seven native speakers of Spanish studying English as a foreign language
voluntarily agreed to take pairt this study.All participantswerefirst-year undergraduate
studentsin a translatiorand interpreting program at a university in the south of Chile.
The sample consisted 40 females and 7 malewhose ageranged from 17 to 23 years

(M = 18.5,SD = 1.2) Participants were part of thréstact classesf the sameEnglish
language coursehich was part of their program amdasintended to be taken Hyrst-
yearstudents with low antbw-intermediate proficiency in EnglisParticipants attended
this English course during eighburs per weekEachclasswasrandomy assigned to a
different condition:a group receiving TT®ased instructiol7 participants; 16 females
and 1 male)a group receiving instruction without TT$6 participants; 14 females and 2

males) and a control groufil4 participantsl0 females and males).

Participants6é Background

After signing aletter of informed camsen to participate in the current studgee
Appendix A), in which no reference to perception or pronunciation of sounds was made
participants filled out éanguage backgrourgliestionnairéLBQ) (seeAppendix B. The
guestionnaire provided information on their history of language learningtiesnumber

of years they studied English in primary and secondary educatiogther they had
attendeda bilingual school during primmg or secondary educatiomhether they had

enrolled in alanguage schoofo study English whether they were learning third
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language (L3)at the moment of the studgnd thenumberof hours of exposure to
English outside the classroon).this questionairg participants were also asked to self

rate their levels of English proficiency in speaking, listening, reading and wskilg in

a 7-point scale, where 1 corresponded to very low proficiency, and 7 corresponded to

advanced proficiency

In primaty school, @rticipants had studied Englistr a mean of 5.7 yearSD=
1.9), whereas in secondary schooétthadstudiedEnglish for a mean of 4 yearSD=
.2). Seven participantbad attended bilingual schools during their primary education,
whereas fre participants had done so rihg their secondary educatiorkifteen
participants also stated they haéaken communicativeEnglish lessons iHanguage
schools.All research participants wesemultaneoushstudying a L3 at the moment of
the study 37 were taking a German language course, whereas the remaining 16 were
taking French at the same universityWhen asked about English exposutgough
television, music and readinghey reported they werexposed to English outside the
classroonmfrom two to 56 hours peweek (M= 15.9;SD= 13.1) In summarythe group

can be considered to be skilled and experienced language learners.

Regardingp a r t i cselfpating of €dglish proficiencythe mean for speaking
skills was 3.8 $D= 1.5); for listening, 4.4SD= 1.4); for reading 4.8%$D=1.4); and for
writing, 4.4(SD=1.4).

Data CollectiorMaterials

The materials used in this study included (a)foacedidentification task, (b) a

discrimination task, (c) a wofist readaloud task, and (d) a passage ra#did task.
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The first two tasks were intended to elici
whereas the reaaloud tasks were intended to elicit pronutioia of the target vowel.

Each of these is described in detail below.

ForcedidentificationTask

The forcedidentification taskFIT), adapted from Escudero (200@)as intended to find
out whether participants wereayheartkelig htea i/ddé n
/il. During theexperiment participants heard0 monosyllabicEnglishpseudowordvia a
COBY CV18523 headphonesonnected to #aptopcomputer and were asked tdecide
whetherthe vowel sound of ever§i w o rthetyo heardwas more sintar to the vowel
soundfound in the worcsheepi.e., /i, orship, i . T® cayry oltdiis taskparticipants
were shownwo pictures ora computerscreen, one depicting a sheep and another one
depicting a shiptheyhad to click on either imagdtar eachauralstimulus The use of
pictures instead of words this task wastended to reduce orthographic bias (Escudero,
2000; Morrison, 2008)It is worth mentioning that this task was pitestedby a native
speaker of EnglisiNS). The NS carrid out this task in two instances, separated by a
threeweek interval.In both pilot testing sessions, the NS solved the task with 100%

accuracy.

The researchedecided to use pseudowords in ortieravoid the possibility of
participant sd e x p e rinfluentingereswits Oniy pseugowrards fniac  wo r
CVC or CCVC template were used, of which ten tokens were used to elicit inifmnma
on their p e Taldlee2pshows thesemdavorfisaused in thfirst perception

task
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Pseudwor ds Pseudwords with /i/

dis dreef
kib fleef
bik deeb
rit jeet
zif feek
glik geef
flid bleeb
prif prees
tib cleed
clib keet

Table2: Pseudoword included in the FIT.

The researcher designed this task using PowerPoint @tiVisual Basic 6.3n
order to create an autixecutable presentation that coalgtomatically playthe sounds
and stor e t hamespmadespdnsesnpadog tfils. All pseudowordswere
recrdedin a laptop computefrom a speech synthesizeévoiceText 3.11.1.0using an

audio program, Audacity 1-B2 beta.Figure 4 shows a screenshot of thikerface of the

experiment
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Escucha cuidadosamente y toma
una decision.

~ o
QW\W

133

Figure4: Screenshot of the FIT.

Discrimination Task

The discrimination task (DT) was also adapted from Escudero (2000) and
designed using PowerPoint 2007 and Visual Basic 6.3 for the same reasons described in
the description of the FIT experiment. The DT was intended to elicit informabout
the participants6é ability to differentiat.
experiment,participants heard tepairs of English monosyllabigpseudowords through
the same headphone as in the ,fidthey were asked to decide whether the pairs of
A wo r d s heard Hacthle same vowel sound or a different Bive. pairs contained
pseudowordvi t h t he same vowel scoownntda,i niéata/ib,ot/hd//,
(see Table 3)On the screen, themngere two large buttons with the wordgiales(i.e.,
same) andliferenteq(i.e., different) and participants were askeddick on either button

according to what they heargigure 5 shows a screenshot of this task.
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Samevowel pairs Different-vowel pars

sid-gis preebdrit
mif-fis crit-creef
nis-vik pleekflib
hif-pib plid-dif

lis-jid bif-bleef

Table3: Pseudowords included in the DT.

Escucha cuidadosamente y toma
una decision.

Iguales Diferentes

Figure5: Screenshot of the DT

The DT was also piletested bythe same NS as in the FIT. She solved the task
twice, each time separated by a thwasek interval. The NS also solved this task with

100% accuracy in both instances.
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Word-list Readaloud Task

The word-list readaloud task (WLT) wagne of the taskstended to elicitproductionof
thetargetvowel Participants were given a list of ZHhglishmonosyllabic wordswhich

i ncluded ten tokens for t h#e&heywere agpked toreadwe | |,
the wordsaloud at a normal pace, leaving a short pause before reading the next one.
Participants were audieecorded using an H4 Zoom digital recorder at a sampling rate of

44.1kHz and a lavaliere microphone Audio Technica ATQ8531.

Only monasyllabic wordsfollowing a CVC or CCVCtemplate were selected for
this task. This way,the pr onunc i a tasdess likely to beadihfluenced by
phonologicalfactors such as stressid vowel reductior/s/ + consonanbnsetclusters
were alsoavoided since it has previously beabserved that Spanish speakerght
insert an epenthetic /e/ beforsuch clusterstransforming monosyllabic words into
disyllabic ones(e.qg., Carlisle, 1998. In order to compensate faqra r t i ¢ootgnah t s 6
unfamiliarity with the wordsn the list rather commonhused words were use8even
out of tenwords belonged to the 1000 most common words of Enffighband, while
three belonged to the 2000 most common words of Engkgh band) (Nation &
Heatley, 1994) The vocabulary profile of these was was assessedusing Web
Vocabprofile(Cobb,n.d). Table 4 shows the words included in the Wis€parated by K

bands(see Appendix C for the WLT witall distractors included)
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K1 words K2 words

bill hit
hill pick
kil thick
miss
sit
wish

with

Table4: Words included in the WLT separated by K bands.

Passage Readloud Task

The passage readoud task (PT) was also intended to elibié productiorof the target

vowel. Nine monosyllabic words containig dvére included in the PT. In this task,
participants were also asked to read the passage aloud at a normal pace. They were also
audiorecorded using the same digital recorder, microphone and sampling rate described

above in the context of the WLT task.

The words that contained the target sound also followed a CVC or CCVC
template Again, commonly used words were used in this task. Six tokens leeltmthe
K1 band, while the remaining three belonged toKBeband.Similarly, ro tokens with
/sl + consonat onset clustes were included in this taskrable 5 shows the words

included separated by K ban@ee Appendix D for the complete passage)
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K1 words K2 words

big bit
fill list
fit trip
fix
give
live

Table5: Words includedn the PT separated by K bands.

Procedures for Data Collection

The study followed a preest/posttest/delayed pogest design and thdatacollection
was carried out during sevennsmutive weeksDuring week one, participants signed
the cansent forms,responded to thanguagebackgroundquestionnairgLBQ), and were
pre-tested on their perceptual and productive skills of the target vadyddy/means of
the abovementioned taskd-rom weekiwo to five, participants underwent the treatment
phase. Dung week five, participants were pdsstedwith the same tasks as in the pre
test, and finally, in week sevehe delayed pogestwascarried out Table6 shows the

timeline of the data collection procedure of the current study.
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Week Procedure

Week 1 Consent form

LBQ

Pretest
Week 2t0 5 Experimental treatments
Week 5 Immediate postest
Week 7 Delayed postest

Table6: Timeline of the data collection procedure.

Pre- and Posttesting Sessions

All participants were preand postested individually in a quiet room at the Foreign
Languages Department at the university where the study took place; each testing lasted
approximatelyl5 minutes. During the preand postests, participants solved dbtur

tasks describe@arlier. In orderto avoidtask ordering effects, theesearcher used
counterbalanced design within each grouwpeiach of the testing instances, i.e., all

participants carried out the tasks in different orders.

Before starting witlthe forcedidentification task (FIT) participants were asked
to name the objects i n t hoknow whethen pagigpantsi . e .
made any differece between tharowels in both wordskor this purposethe researcher
showed each pacipant a picture of a shegmd apicture of ashipand askedn Spanish
A Wh at i s Whdat dosy@uacall ohis in iEnglisPd, never mentioning the objects
displayed in the picturePuring the pret e st sever al student s r

referring to ship.In that case, the researcher would prompt the student to seyehded
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targetwordby s ayi ng: dibbNab A boathoaks dfferenbBonvhatdo you call
this® unt i | t $hip Yhirtp-seved padiapdntappearedo produce ajuantity
difference when pronouncing bothwoyds i . e. , t hey produced
sheep whereas ten participants did natoduce the vowels distinctipespite the fact
that the use of pictures this taskwas intended to redue orthographic biasthe
researcher decided to shdheseparticipants the written version of tlabjects in the
pictures for them to produce the wordsnd check whether ¢y knew there was a
difference between the voweliter reading the words for theébcts,the remainingen
participants made a gotity difference Oncethis process was finishethe researcher
gave the participants the instructioms Spanish tostart the task It is important to
mention that the procedure carried out before pastitm started this task was the only

available option to ensure that participants solved the task properly.

Before starting with thediscrimination task participants were given the
instructiors by the researchen Spanish These were also displayed ore tbomputer
screen, together witkome examplesf how the task was to beompleted also in

Spanish.

For both production taskse.,the wordlist readaloud task and the passage read
aloud task participants were asked twear a lavaliere microphonen order to be
recorded.To avoid physical contact with the participants, the microphone was pinned to a
tie, and they were asked to wear and adjust thedi¢hat the microphone was close
enough to their mouth The instructions for both tasks were weit in Spanishon the
sheetswhere the wordist and the passage wepeinted The researcher also gave the

participants oral instructiorts carry out the taskim Spanish
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When participantscompletedthe last testing session during week seuéery
were given a small compensation for theparticipation in the study. This was a
recyclable bag with the Concordia University logilonated by the Concordia University

Libraries to the researcher.

Experimental Treatmesit

The experimental treatmentonsistedof four 45-minute session®nce a week, during

four cansecutive weeksAs mentioned above, the experiment took place during sveek
two to five. All lessons took place in two of the computer labs at the Foreign Languages
Department of the universitagnd were carried out by the researchieach labwas
equippedwith 20 computers, each one with a headsethe followingthreesectiors, |

will providea detailed explanation of thmaterials used and tleetivitiesconductedoy

each group.

Materials
TTS application

The group receiving TT®ased instruction (henceforth TTS group), worked with
VoiceText 3.11.1.0, (see Figure 6 for a screenshot of the applicatidiis TTS
applicationhighlights the text as the machineads it,so that the listenersseewhat is

being saidlt also provides different voices (male and female) that have to be previously
installed in the computer where the application will be used. In the current study, three
voices were used: Julie, Paul and Ké&ampling rate= 16 kHz) In the setupof the

program, the user can adjust the speed, the volthmepitch of the speech outpaihd
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also the pauses between sentences and after comhwkcensesof the TTS and the

voicesfor this studywere donated by NeoSpeech to the researcher

rr}j - VoiceText English{Julie-MI6-FilelO) e i S e 0 s o - p (=

File Edit Synthesize Tool View Help .

@ | = > o o » NS

Open Save 1] Red Read Stop Pause  fesums Waee Setup  Userl
Sara’s Day.

Sara Smith, a Pasadena resident, went o oJellgle.
She is 30, and has lived at 3037 North Foothill
street since 1992. Sara has been married to John
for seven years. They have two children; Bob is five
years old, and Nancy is three. Sara owns a 1995
four-door green Toyota. At 9 a.m., Sara got into her
car and drove to Barget, a department store a mile
away.

Barget was having a holiday sale. Sara bought a
four-slice toaster for $29.95 plus tax. The regular

Ready \pitch = 100, speed = 100, volume = 2 -'_

Figure6: Screenshot ofoiceText3.11.1.0
Short storiesand followup activities

The TTSbased instructiorgroup (TTS group)and the group receiving instruction
without the TTS (nofTTS group) worked with four shortagies (Appendix E) one per
experimental lesso.hree of thenweretaken and adapted fro@hang 2011).A fourth

story was created by the researcher. Each story contained monosyllabic words with the
t ar get Vhe fivst $tary cdntaihed five target werdvhereaghe remaining three
contained sixarget wordsach See Table 7 for a list of thargetwords included in the

four passages.
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Story 1 Story 2 Story 3 Story 4

Smith with sing SiX
lived kick drink milk
milk kids kill still
since rip still fish
kids think miss bit
spill bit bin

Table7z? Monosyllabic words with / &/ include

The stories were used the first activity of each lessoRurthermorethere were
seven additional follovup activities The first one consisted of five comprehension
guestiongelated to the storthat theparticipants worked withThis activity was included
as a distractor, sthat theparticipants did not notice that the studya s about t he
sound.For the secondbllow-up activity, the researcher selected several words from the
passages al | monosyllabic words containing /®
words containing /il and other vowgknd had thearticipants listen téthem The thrd
activity wasalso alistening task, in which the same words seledtedhe previous task
werepairedup to have students listen to thehie next activity consistedf having the
participants listen to the same pairs as in theipos task and deoa@whether they had
the same or a different vowel soungor the fifth activity, the researchased the words
used in the two previous activities and grouped them in sets of three wotds/e

participantsdecide whichone had a different vowel sound i@achof theseses. In
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activity six, participants had to write threentencesvith any of the words used in
activity five. Finally, in activity seven, participants had the original story with gaps and
had to complete the missing phrasgslistening to he story againAll missing phrases
contained a monosyllabic word with the targetvel. A detailed explanation of the way
in which the activities were used in each group balprovidedn the next two sections

(see Appendix F for a sample lessirthe TTS groupvith all activitiesincluded.

Experimental TreatmeriTS Group

Eachstudent belonging to th€TS groupworkedon a computer wearing a headset via
which they listened to TT-8ased oral output produced MpiceText During the first

part ofthe firstexperimental lessqQrihe researcher taught the participants how to use the
application i.e., they learned to paste text into the applicationange its font size,
change the speed of thpegch outpuaind play the textStudents were instruatenot to
change any other features of the application, such as pitchhanéngth of sentence

pauses.

During the four experimental lessons, the participants worketthestories and
the additional followup activitiesdescribed in the previous sectioll activities were
uploaded to a website where participants could download themoc format Each
lesson consistedf having the participants pasthe story selected for each lession
VoiceText andthenlisten to itthree timesat a 90% speed ratasing the three voices
available, i.e., Julie, Kate and Pdaldifferent voice each timeJheythenanswered the
five comprehension questions related to each story without lookintheatvritten
document After the activity was completdy they were asldto check the answetsy

rereadingthe written version of thestory. The followingactivity consistedf having the
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participantgpaste andisten three times to the words selected frompassage at a 70%
speed rate, each time with a different voitlee participants wereheninstructed tgaste

the pairs of wordgthosepreviously selected by the researgherthe application and

listen to them three times, using the speed rate they wanted, but using the three voices
available each timdn the next activity, participants were asked to leave the previous
pairs of words pasted in VoiceTexthose any of the three voices availabtg, the speed

at 70%and thendecide whethethe vowel of the pairs of words sounded the same or
different. For his purpose, the researcher gave them a piece of paper with numbers on it
for participants to write fAS0 ( iTheywere s ame)
also instructed to listen to the pairs of words as many times as they wAfiezdthey
finishedthis task, they were asked to continue with rib&t activity, which consisted on
pasting the thregvord sets in thd TS application,choosing any of thegoices setting the

speed at 70% and detid which word in the set contained a differentwed sound.
Participants had also a piece ofpapert h number s on it tof write
each setThe next activity consistedf having the participants write three sentences with

any of the words used in the previocativity in the Word docment, paste them into
VoiceText and listen to them using the three different voices at the speed rate they
wanted. Finally, participants had to complete the gapped shyrypasting it into the
application and minimizing it toomplete the gaps in the docem. They were instructed

to listen to the storfor as many times as they wanted until they completed all gaps, using
the voice they wantedifter completing all activities, participants were asked to save all

changes in the Word documentempress thermnd emailed them to the researcher.
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In sum, the activities carried out by the TTS group were designed with the
purpose of enhancing parti cprgmatats aquisi®x pos ur

in bothperception and production.

Experimental Tratment for the nofM TS Group

Participantsbelonging to the nei TS groupread andcompletedthe same stories and
activities as thosadoptedn the TTS groupThe only difference was that theral input

was providedexclusivelyby the researchea fluentspeaker of EnglishThe activities

were printed photacopied anddistributedamong theparticipans so that they could each
have ahard copy of the story and associated tasKghroughouteach lessonthe
researcher read the story aloud three tiares hal the paticipants read and listen to it at
the same timeln this group, students answered the comprehension questions on their
worksheets and they checked their answers with the reseafonehe following three
listening and discrimination tasks, tresearcher read the words aloud at a slow gace.
the sentence writing task, the researcher picked some of the partiégamtnces and
read them aloudor the whole classFinally, in the activity with the gapped story, the
researcher read the text msny times as necessary until all participants complgted
gaps in their worksheeth.is important to mention that no feedback was provided to the
parti ci p anlThey vereatoldsthat at the end of the treatment, the researcher

would email themthe correctanswers for eaclkesson

The activities conducted by the rdAS group attempted to emulate the

environment that characterized the Fh&sed instruction without the use of the TTS.
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Lessonsn the Control Group

Each lesson in the control group consistddthree activities about different videos
available on YouTube.corfone video per lesson). Each video was related to the week
lesson they werstudyingin the regular classes of EngligGee Table 8 for the topc
discussed in each lessoByery class startedith a warmup activity about the topic that
was going to be dealt with in the videbhe participantsverethenasked to watch the
video on the computdor a first time to get an idea of the content of ¢lteo. After that

they were giversix or seven comprehensi@nd vocabularyjuestionsand werethen
asked to watch the video a second timenswer these questior@3nce questionsvere
answeregdthe researcher asked for volunteerdiszussherr answes orally, followed by

immediate feedback by the researcher.

Lesson Topic

Lesson 1 Successful people and entrepreneurs
Lesson 2 Social etiquette

Lesson 3 Different places in the world

Lesson 4 Learning a foreign language

Table8: Topics discussed in the lessons with the control group.
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Analyses

The following section describes the scoring procedoaesed out idata obtainedh the
perception tasks, followed by a detailed description of the randomization, scoring and
sound nomalization procedures conducted to the speech samples obtained from the two

oral production tasks.

Scoring Procedure of Perceptual Tasks

Participantsd percept i on-identfficatiorntask Fla)ragde t SOl
discrimination task (DT) wasutomatically coded as O or 1 for each token. That is, every

correct answer was coded as 1 and every incorrect answer was coded as 0. The maximum
score for each task was 10. Recall that in the FIT, participants listened to 20 stimuli,
which were categorize as bel onging to either fisheepo
be identified as Ashipo were used for the
to 10 pairs of pseudowords, i.e., 5 with the same vowel and 5 with different vowels. All

10 answers were used for the analyses.

Randomization and Scoring Procedure of Production tasks

In order to prepare the sound files that contained the tokens elicited in thdistoedd

aloud task (WLT) and passage resdud task (PT) for later rating, tmesearcher used
Praat and Audacity. Recall that the WLT had distractors, which had to be deleted from
every sound file generated in each of the tasks for each participant, in every testing
instance. For this task, the researcher edited every sound Aledecity by deleting the
distractors from the sound files and by inserting regular silence intervals of 2 seconds

after every token. The amplitude of every token was then normalized so that they had
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similar fAvol umeo. I t wa s rder ofthe okers elgiedin y  t
this task, since the researcher previously prepared eight different randomization templates

for this task to have participants read them in different orders.

The randomization procedure of the tokens elicited in the PT psasrmed
differently because of the nature of the task. Because this instrument consisted of passage
reading, it was not possible to have tokens randomized from before participants read the
text. The sound files generated from this task were edited &semf first. All tokens
from this task were first marked using the textgrids available in the program. In Praat, the
user can create levels below the spectrograms to insert text. These levels are called
textgrids. Figure 7 displays a screenshot of Praat $hows, from top to bottom, the

oscillogram, the spectrogram and the textgrid with the marked tokens.

Oscillogram

Spectrogram

Textgri d{ feel fit

Token 1 Token 2

Figure7: Marking of tokens of PT in Praat.
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After all tokens were marked, the researcher used a Praat script to extract each
marked token to individual sound files, which were then concatenated in different orders
by means of another Praat script. This script created a sound file for each pantigipan
the 9 tokens elicited in this task. The sound files generated by Praat were then edited in
Audacity by inserting regular silence intervals of 2 seconds after every token. These

tokens were also normalized in amplitude.

2660 tokens were obtained byeans of the oral production tasks, i.e., 19 tokens
per participant in each of the three tests {pm@mediate and delayed pesist). One
participant from the control group did not attend to the last interview, so it was not

possible to obtain her data.

The rating of all tokenwas carried out by a neexpert native speaker of English
(NS). The NS received a Zinute training session, in which she was instructed to
assign a score of 1 to every tarjet ke i nst ance of [/ ®/ an eve
nontargetlike instances. She was also instructed to focus her attention on the
pronunciation of the vowel of every word and not to pay attention to the pronunciation of
the surrounding consonants. The rater had several Excel spreadsheets with the name
codes of every participant and the words they pronounced in randomized order. In order
to play the sound files, the NS used Express Scribe, a transcription application that allows
the user to listen to the sound files and manage the application in thgrdoawk while

writing a document.

The NS rated the tokens in randomized order during 3 sessions of 45 minutes
each, spaced by threly intervals. All rating sessions were carried out with the

researcher present in case of any doubt.
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In order to calculatenterrater reliability, a proficient nomative speaker of
English rated 10% of the speech samples, which were extracted from all three groups
across all tests. The ratings of the tokens included in this 10% were then compared to the
same tokens rated bfge NS using the Kappa statistic, which was found to bep%8 (

0.02).

Acoustic Analyses

The researcher conducted acoustic analyses of all the tokens elicited in both oral
production tasks, i.e., WLT and PT, using Priaabrder to obtain the first three formant

values of each token, i.e., F1, F2 and F3. Formants are defined as the resonances in the
vocal tract or in the oral cavity (Menke, 2010). In the spectrogram, these resonances are
seen as dark bands that concdstria different ranges of frequencies (see Figure 8).
According to Menke, F1 is associated with tongue height, whereas F2 is associated with
tongue backness. F3 is also associated to tongue backness to some extent, but usually F1
and F2 are the frequencitesen into account to describe vowels. F3 values were used in

this study to allow normalization of the formant frequencies of vowels (see forthcoming

di scussion). Hi gher F1 values are associat
higher F1 valuesvhen compared to /il because it is articulated in a lower point in the
mouth), and higher F2 values are associated with a more fronted tongue position (e.g., /i/
has higher F2 values than [/ &/ becausere it i

point in the mouth) (Menke, 2010).
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Oscillogram <

<——F3 frequencies

SpeCtmgram< <«——F2 frequencies

<«—— F1 frequencies

Figure8: Formants in the spectrogram.

In order to obtain the formant values of vowels only, it was necessary to do so in a
two-step process. First, the researcplrced the cursor at the beginning of the vowel,
i.e., when the dark bands started and no traces of the preceding sounds were heard) and
dragged it until the end of the vowel, i.e., when the dark bands ended and no traces of the
following sounds where he& Second, once the vowel was selected, the researcher put
the cursor in the middle point of the selection to obtain the formant values of each vowel
at that specific point. See Figure 9 for a visual representation of this procedure with a

sample ofthewr d A mi sso.
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0.61

Start point of vowel End posl of vowel
Mid-point of vowel

Figure9: Procedure of the acoustic ana

After the midpoint of the vowel was identified, the researcher used a Brept
to obtain the F1, F2 and F3 values of each token. Since formant frequencies are
dependent upon physiological and anatomical characteristics of the vocal tract (Adank,
Smits & van Houte, 2004) and therefore, they vary from speaker to speaker, it was
necessary to convert them from Hertz to Barksother measure of frequeiicgnd
normalize all formant values. For this purpose, the researcher used NORM (Thomas &
Kendall, 2007), which is an elme application that uses F1, F2, and F3 to make the
abovementioned conversion to obtain Z scoreg: Z and %, which correspond to the
Bark-converted values of F1, F2 and F3 respectively. The application then calculates the
difference betweengzzand Z (i.e., Z- Z;) to obtain a value for tongue height, andrth
the difference betweenzzand % (i.e., Z- Z,) to obtain a value for tongue backness.

These last two scores, i.e3-Z; andZs- Z, were used for later analyses and plotting.
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Operationalization of Variables

Perception

Recall that perception in thisusty was measured through two tasks, i.e., the ferced
identification and the discrimination tasks. Therefore, perception in this study is defined
as the ability to identify the target sound as suchtamifferentiate it when it is heard in

one of the pas of pseudowords, as in the discrimination task. The improvement in these
abilities is defined as higher scores in each of the perception tasks when groups are

compared to each other in each pest.

Production

Productionwas also measured by means ob tiasks, i.e., the wotlist readaloud task

and the passage reatbud task.n this study, correct oral production is defined as the
ability to appropriatelypronounce the target sound in two different contexts as rated by
the NS The improvements in pnoinciation is defined as higher scores in both tasks

according to the NS rating, and botfZ; and %-Z, scores.

This chapter described tmeethodology adopted to conduct the present stirdy
the next chapter, the results obtaineg the groups in the four tasks in the fre

immediate and delayed peststswill be presented

50



CHAPTER 4
RESULTS

This chapterpresents the results of the study, which were analyzed by means of
descriptive as well as inferential statisti€ée first part contains thesults from the pre
test and the second papresents the results for the research questions posed in Chapter

2.

Pretest

In order to know whether groups had any difference in performance at the outset of the
experiment, theesearcher conducted eight emay ANOVASs to the scores obtained in
both perception tasks and the scores obtained in the productiorusasgsthe PASW
Statistics packageRecall that for each production task, there were three sets of scores
(i.e., NS raings plus %-Z; scoresfor tongue heightand %-Z, scoresfor tongue

backness/frontnexs

The oneway ANOVA conducted to the scores obtained in the forced
identification task yielded no significant differences between graei®s fi4) = 1.39p =
.25]. Smilarly, no significant differences were foubhgtween groupfr the meanscores

obtained in the discrimination tafk(2, 44) = 1.57p = .21].

The meansobtained by the NS rating the wordlist readaloud taskevealedno
significant differencesbetween groupsH?2, 44) = 476, p = .62] No significant
differences were found for the;-Z; scoresbetween groupsH(2, 44) = .77 p = .46] or

Z3-Z, scoreqF(2, 44) = .02p = .98]in this task
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The oneway ANOVA conducted to th&lS rating scores obtaed by all subjects
in the passage readoud task revealed no significant differences between grét(@s [
44) = 54, p = 58], nor did the 3-Z; scores[F(2, 44) =1.36 p = .26] or Zs-Z, scores

[F(2, 44) = .00p = .99].

These results indicate that the three groups included in the studyevgsemilar
with respect to the percept atahe outset df ther od uc

experiment

Research Question 1

In order to know whether the TTS grosipoweda greder improvement in the perception
of E n g than she noATd®S and control group after the experimental treatment
several analyses were carried out the perception scores obtained both in the ferced
identification task and the discrimination task the first part, | will presenthe
descriptive statistics results followed by the second partwhere | will provide the

inferential statistics resulfer eachtask.

Descriptivestatistics results

For the forceddentification task, hie mean for the TT8§roup in the prdest was
6.47 SD=3.06), while in the immediate and delayed giest, the mean scoragere
higher(M=7.94,SD=2.72 andVI=8.47,SD=2.26respectively.

The noRATTS group had a mean score of 7.8D€1.69) in the prdest. The
mears in the immediate posgest were slightly lower M=7.75, SD=2.23), while in the
delayedpost test, the mean scores were higher than in theegrend immediate post

test M= 8.12,SD=2.36).
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The control group had a mean of 6.%8DE3.50) in the prdest forthe forced
identification taskin the immediate pogest, this score was slightly lower and higher in

the delayed pogest M=6.21,SD=3.82 andVI=8.15,SD=2.85 respectively).

Figure 10 shows a graph with the mean scores obtained in the -forced
identification task by all three groups in all testing instances, together with the standard

deviations, signalled by the-shapedines on the bars.

I FIT pre-test
[JFIT post-test 1
12— B FIT post-test 2

10—

Mean

TTS group non-TTS group Control group
Condition

Figure10: Mean scores and standard deviatiohthe forcedidentification task.

In the second perception task, i.e., the discrimination task, the TTS group had a
mean score of 7.2950=3.06) in the prdest, while in the immediate and delayed post
tests, the mes were 8.653D=1.96) and 7.583D=1.46) respectively.

The mean score of the ndMS group in the preest was 7.443D=1.26), while
in the immediate podest,the mean was 8.445D=1.26) In the delayed posgest, the
mean of the nofT TS group wag.56(SD=1.59).
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The control group had an initial mean score of 6.8D=3.5) in the
discrimination taskand a mean of 80=1.3) in the immediate posest. In the delayed

posttest, their mean score was 7.8DE1.76)

Figure 1 shows a bar graph with the means obtained by the three groups in the

discrimination task together with their standard deviations

. DT pre-test
DDT post-test 1
12 B DT post-test 2

10

Mean

TTS group non-TTS group Control group
Condition

Figurell: Means and standard deviations of the discrimination task.

These descriptive results igdte thatthe TTS group was the only one that
showed an improvement in their ability to identify the target sound over time, whereas
the other two groups showed a decrease in performance followed by an improvament
showed by the forcedlentification sk result{shown in Figure 10)In terms of their
ability to differentiate the target sound with & measured with the discrimination task,
all groups showed a similar performarmagtern i.e., an improvement in the immediate

posttest followed by alecrease in the delayed posst(shown in Figure 11)
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Inferential statistics results

In order to find out whether there were significant differencesveengroupsin all

testing instancem the perception tasks, twuaixed factorialANOVAs were carried out

on the scoresbtained by means of the fore@tentification task and thdiscrimination

task.Two factors were used for these analyses. Witlgin-subject factor was Time, with

three levels (i.e., preest, immediate pogest anddelayed postest) and thébetween

subject factor was Group, with three levels as well (TTS group;Tii&h group and

control group). The alpha level wasljusted top =.006 to fit the number of tests
conducted to the datae., eighttests in totalandavoid declaring statistically significant
differences whemot appropriatetEf f ect si zes were alsd. calcul
According to?€oh@h (498 83*madk|is a reotldrateceffect,s i z e,
wher éa s4 of greater im large effect sizelt is important to mention that the
ANOVAs excluded all datdrom the participantbelonging tothe control group who

missed the delayed petgst from all analyses; therefore, the data from 46 participants

was used(TTS group 17 partcipants; noAl' TS: 16 participants; @ntrol group: 13

participant3.

The ANOVA conducted to thecoresobtained in the forcedlentification task
revealed no significant effects for Time(R, 86) = 3.10p = .05 ?=d)f or for the Time
X Group interaction[F(2, 86) = 1.21p = .30 *=@5. The mixed factorial ANOVA
conducted to the mean scores obtained in the discrimination task revealed a significant
effect of Time [F(2, 86) = 9.03,p < .001, *=d7], but no significan effects for the
interaction Time X Groumvere foundF(2, 86) = .273p= . 8 %&.01]. Fost hoc pairwise

comparisons of the level dfime using the Bonferroni correctiaevealed that there was
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a statistically significant differex@ between the scores taimedby all participantsn the
pretest M=7.11, SD=1.5¢ and those obtained in the immediate gest (V=8.38,

SD=1.55 for the discrimination task.

In sum, these results indicate that there were no statistically significant differences
between the groups intermsofthei r abi l ity to identify an

shown by the scores obtainkath in the forceddentification and discriminain tasks.

Research Question 2

In order to know whether the TTS group showed a greater improvement in the
pronunciationro f Engl i s h -TT8/andtcdnteohgrotphfter the experimental
treatment, several analyses were carried out on the scores obtained botiwandthst
readaloudtask and th@assage readloudtask.As with research question 1y ihe first

part | will present descriptivetatisticsresults, while the second part will consist of

inferential statistics results for each task.

Descriptive statistics results
NSratings

In the wordlist readaloud taskthe mean of the TTS group according to the NS ratings
wasb.41 S§D=2.34) in the prdest, wheras in the immediate pottst the mean was 5.76
(SD=2.19). In the delayed postst, the TTS group obtained a mean of 782+2.27).

In the same task, the ndW'S group obtained a mean of 5. ®D=3.23) in the
pretest. In the immediate and delayed piest the means were 6.0800=2.93) and 7.50

(SD=3.22) respectively.
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The mean score of the control group in the-tet of this task was 4.86
(SD=3.48), while in the immediate pesdst, the mean score wd21 SD=2.51). The

mean of this group in theéelayed postest was 6.463D=2.66).

Figure 2 shows a graplvith the mean scores obtained in ffessage reaaloud
task bythe three groups in all testing instances, together with the standard deviations,

signalled by the Ishaped lines on the bars.

i WLT pre-test NS
rating
12 O WLT post-test 1 NS
rating
N WLT post-test 2 NS
rating

Mean

TTS group non-TTS group Control group
Condition

Figure1l2 Means and standard deviations of the witstdreadaloud task.
According to the NS ratings of the passage +&add task, the mean for the TTS
group in the preaest was 5.539D=1.80), while in the immediate and deldyposttest,

the mean scores were 7.30= 1.65) and 4.173D=2.26) respectively.

The noRTTS group had a mean score of 6.8D€2.26) in the prdest for this
task. Their mean scores for the immediate and delayedtgsistwere 5.065D=1.94)

and 3.06SD=2.51) respectively.
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The mean score of the control group in the-test for this task was 6.21
(SD=1.71), while in the immediate petst, their mean was 5.75[0=2.01). In the

delayed postest, the control group had a mean of 2.3B+2.08)

Figure 13 showsa graphwith the mean scores obtained in ffessage reaaloud
task bythe three groups in all testing instances, together with the standard deviations,

signalled by the Ishaped lines on the bars.

[ PT pre-test NS rating
DPT post-test 1 NS

10— rating
N PT post-test 2 NS
rating

Mean

TTS group non-TTS group Control group
Condition

Figure13:. Meansand standard deviations of the passage-ad@ad task

The resultsfrom the wordlist readaloud taskshow that the TTS and nelirS
groups improved their production of [ &/
decrease in performance followed by iemprovement. However, group performance in

the passage readoud task was different. Despite the fact that the TTS group was the
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only one that showed an improvement in the immediatetpsstall three groups had a

poorer performance in the delayed ptesit.
Z3-Z; and 4-Z;, scores

The normalized formant values, i.e., Z scores, were also analyzed descriptively. It is
important to mention that the decline in bothZ and %-Z, scores can be regarded as
improvement from a higher and more fronted t i cul ati on of [ &/
retracted one. Therefore, loweg-Z; values are associated with a decrease in tongue
height, while lower %Z, values are associated with a more retracted tongue position. In
the following paragraphs, the resultstbé wordlist readaloud task will be displayed

first, followed by the results obtained in the passage-aé@ task.

In the wordlist readaloud task, te TTS group had a mean score of 11.20
(SD=.52) for the 4-Z; scoresand a mean of 1.455D=.39) forthe Z3-Z, scoresin the
pretest In the immediate pogest, the mean forz#Z; was 11.10 $D=.54), while that of
Z3-Z, was 1.54 §D=.43). Finally, in the delayed posest, their meafor the -Z; scores

was 11.04SD=.52) and for the £Z, scores, 1.533D=.35).

In the pretest, he noRTTS grouphad a mean 0i1.45 §D=.74) for the 4-Z;
values, and 1.4650=.32) for the 4-Z, scoresln the immediate pogest,the mean for
the Z-Z; scoreswas 11.35 $D=.74), while the mean fothe Z;-Z, scoreswas 1.43
(SD=.32). The means in the delayed passt were 11.30SD=.85) and 1.54%D=.33) for

the Z4-Z; and %-Z, values respectively.

In the pretestfor theword-list readaloud task, the control group had mean scores

of 11.34 SD=.59) and 1.47SD=.27) for the 4-Z; andZs-Z, values respectively. In the
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immediate postest, the mean forsZZ; was 11.37 $D=.44), while that of 2-Z, was 1.77
(SD=.66). In the delayed pogtst, their mean for thesZZ; scores was 11.5450D=.64)

and for the 4-Z, scores, 1.503D=.35).

The descriptive results dhe %-Z; and 4-Z, scores btained in the wordist
readaloud task indicate that the TTS group had a better performance in terms of tongue
height and backness in the immediate fiest, whereas in theelayed they only
improved in terms of tongue height. The ABARS group improved in both tongue height
and backness over time, whereas the control group had a poorer performance in terms of
tongue height in both posests. In terms of tongue backness,dbstrol group improved
in the immediate pogest, but these gains were not retained in the delayedtgxist
Figure ¥ shows a plotsummarizing the resultsf the %-Z; and %-Z, meanscores
obtained by the three groups tine wordlist readaloud task This plot represents the
articulatory space, so the scores in the left side show tongue height, and those at the
bottom show tongue backness/frontnéssorder to have a point of reference to interpret
the values obtained by the groups in this taskZtlseores obtained kg native speaker

of English in this taskave been includeas reference.
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(SD=.43) and for the £Z, scores, 1.603D=.28).

and %&-Z,values respectively.
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Figurel4: Plot of Z-Z; and 4-Z, mean scores in the wotidt readaloudtask

In the passageeadaloud task, the TTS group had a mean score of 18D3.43)
for the %-Z; scores and a mean of 2.490€.33) for theZs-Z, scores in the preest. In
the immediate podest, the mean forzZZ; was 10.82 $D=.36), while that of &Z, was

1.50 SD=.35. Their mean for the #Z; scores in the delayed pestst was 11.02

The noRTTS group had a mean of 29.(SD=.60) for the %-Z; values, an®.50
(SD=.32) for the 4-Z, scoresn the pretest In theimmediate postest, the mean for the
Z3-Zy scoresvas 1123 (SD=.62), while the mean for th&s;-Z, scoresvas 136 (SD=.30).

In the delayed podest the meansvere 11.3 (SD=.60) and 1.3 (SD=.33) for the &-Z;




In the pretest, the control group had mean scores of L{SD=.51) and 2.51
(SD=.35) for the 4-Z; andZs-Z, values respectivelin the passage readoud task In
the immediate podest, the mean for 32Z; was 11.8 (SD=.51), while that of 2-Z,
scoreswas 1.77 $D=.82). Their mean for the #Z; scoresin the delayed pogestwas

1139 (SD=.42) and for the 4-Z, scores, I76 (SD=.54).

For the passage readbud task, the descriptive resultstbé %-Z; and %&-Z;
scoresshow that the TTS group had a better penimnce in terms of tongue height in the
immediate postest, whereas in the delayed they only improved in terms of tongue
backnessThe noRTTS group improved iterms of tongue height from the ptest to the
immediate postest but these gains were not retained in the delayedtpsstn terms of
backness, the nehTS group showed a better performance only in the delayeedgxist
Finally, the control group only showed an improvement of tongue backness overtime
Figure B shavs a plot summarizing the results of theZZ and %-Z, meanscores
obtained by the three groups in thessageeadaloud taskAs in figure 14, the Z scores

obtained by a native speaker of English in this task have been included as reference.
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Figurel5: Plot of Z-Z; and 4-Z, mean scores in the passage rakaid task.

Inferential statisticsresults
NSratings

To find out whether there were significant differences between groups in all testing
instances in the pronunci at N®ratingptivomixed/ i n b
factorial ANOVAs were carried out on the scores obtained in the \istrdeadaloud

task and the passage resdud task. As in the perception tasks analyses, two factors

were used. The betwesnbject factor was Time, with three levels (i.e., -{a4,

immediate postest and delayed poetst) and the withisubject factor was Groupvith

three levels as well (TTS group, RS group and control grouphs mentioned at the

outset of the Results sectiohgtalpha level was adjustedpge .006.
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For the wordist readaloud task, the mixed factorial ANOVA revealed a
significant effet of the factor Time f(2, 86) = 17.32,p < . 0 &.28], but no
significant effects of the Time X Group interactidf(, 86) = .36p = . 8 %.01] Host
hoc mirwise comparisonfr the levels of timeising the Bonferroni correction revealed
that thee was a significant difference between the scores obtained by all participants in
the pretest (M=5.43, SD=2.99) and the delayed podest (M=7.33, SD=2.74) and

between the immediate pasist(M=5.40,SD=2.62)and the delayed postst.

The ANOVA conducted to the scores obtained in the passagealead task
revealed a significant effect for Tim&QR, 86) = 4.38 p < .001, *=d5 and for the
Time X Group interactiofiF(2, 86) =4.27, p = .00 , *=.a§]. Bonferroniadjusted post
hoc mirwise comprisonsfor the levels of timerevealedthat there was a statistically
significant difference between the scores obtained by all participants in thespre
(M=5.91, SD=1.9Band those obtained in the delayed gest M=3.39, SD=2.26. For
the Time X Goup interaction,Bonferrontadjusted post hoc pirwise comparisons
showed that there was a significant difference between the mean scores obtained by the
TTS group (M=7.35, SD=1.65 and the nofTTS group M=5.06, SD=1.94) in the

immediate postest

In sum, these results indicate that there were no statistically significant differences
bet ween the groups i n t er mdlist mddalopdrtaskd uct i o1
However,in the passage readoud task, the TTS group significantly outperformed the

nonTTS group in the producteston of / ®/ in the
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Z3-Z1 and 4&-Z, scores

The ANOVA conducted to the meafy-Z; scores obtained in theord-list readaloud
task showedno significant effecs for Time [F(2, 86) =.71, p = .49 *=@1] or for the
Time X Groupinteraction F(2, 86) = 1.58p = .18 =d)f. Similarly, no effects for
Time [F(2, 86) = 2.59p = .08 =5 or for the Time X Group interactiorF(2, 86) =

1.83,p=.12 *=@7] were found in the meansZ, scores obtained in this task.

For the mean #Z; scoresof the passage readoud task the ANOVA also
revealedno significant effects for TimeF{(2, 86) = 2.49p = .08 =9 or for the Time
X Group interactionff(2, 86) = .50p = .73 *=d)7]. A significant effect for Time was
found in the ANOVA conducted to thes-Z, scores obtained in this task(R, 86) =
90.64,p < .001, 2=@6. Bonferroniadjustedpost hocpairwise comparisonfor the
levels of timerevealed significant differences betweegZZz scores obtained by all
participants in the preest(M=2.50 SD=.05) and immediate podest(M=1.56 SD=.07),
and between those obtained in the-f@® and delayed postst (M=1.62 SD=.05).
Finally, no significant effects were found for the Time XoGp interaction in the

analysesf(2, 86) =1.22 p=.30 *=d1].

To summarize these results indicate thahe threegroups did not perform
significantly differently from each othen productionin terms of tongue height and

backness in bothosttests.

In this chapter, the results obtained from the perception and production tasks of
the study were presented. In the next chapter, the results of the study and their

implications will be discussed in relation to the research questions posedpteCpand
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the related hypothes Their relationshigo the relevant theory and previous studigié

also be addressed
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CHAPTER 5
DISCUSSION

As mentioned at the outsetf this thesis the assumption that learners have
difficulties with the acquisitiorof L2 phonology because they perceptually filter L2
soundsin the aural input through their L1 is widely accepted in the field of SLA.
However, L2 learners sometimes fail to perceive the differences between L1 and L2
segments and, as a result, they arablento form new categories in their phonological
repertoires. In this context, the concept of perceptual salismeevantbecause learners
might be able to establish differences between L2 and L1 sounds if they are perceptually
prominent in the L2 inpt. Some researchers (e.g., Chapelle, 2003; Caddlirad.,2009)
suggest that multimedia environments in which learners are exposed to texts, images and
sounds are beneficial because the language input canabgulatedso thatlearners
becomeaware ofthe challenging forms. Consequently, this may have an effect on the
acquisition process.hke aim of this study wado explore the extent to which pedagogical
instruction usingl' TS technology as a@ans to enhance the target famthe aural input
may assist learners in th& acquisitionof / & /Hisppagophondearners of Englishin
Chapter 2,wo research questions were propod@) will a group receiving TTSased
instruction show a greater improvementthe perception ofEnglish / / than a gr
receiving instruction without a TTS and a control groap@ (b)will a group receiving
TTS-based instruction show a greater improvement in the productiénglish £/ t han a
group receiving instruction without a TTS and a contgooup? The hypotheses
formulated predicted that the TTS group wosignificantly outperform the nofTTS

group and the control group both in terms of perception and produletitire following
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discussion| will start by summarizing the results presdntethe previous chapter and |

will then address theeresults with respect to the hypothepesposedand in relation to

the relevant theory and previous studies. The limitations of the study together with
suggestions for future researemd its implicabns for ESL teachingwill also be

addressed.

Summary of Results

Perception of Englishy/

In the forcedidentification taskthe results revealed that only the TTS group had a better
performancein both posttests whencompared to the results obtainég the other
groups However this performance was not significantly different from that of the- non
TTS and the control groujmterestingly,the results of the delayed pdsst showed that

all three groups had a better performance than in previous tesdtagcesi.e., pretest

and immediate pogest

In the discrimination task, all three groups behaved similarly, i.e., all participants
showed an improvement from the fest to the immediate pestst and a decline in the
delayed postest. The compasons between groups yielded no significant differences,
but all groups performed significantly better in the immediate -pestt than in the pre

test.

Productionof English ¥/

The results obtained from the NS rating of the wistdreadaloud task revded that
learners in thel TS group improvedtheir pronunciation of the target sound over time.

However, their performance in the passt did not significantly differ from the other
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groups Significant improvements wereund for the scores obtained bl articipants

in the immediate pogest and delayed petstwhen compared to their performance in
the pretest The results of the normalizeformant valuesrevealed that when
pronouncing the target sound, the TTS group improved in terms of tongyld lhaeid
frontness from the preest to the immediate pegtst, and continued to improve in terms
of tongue height but not in terms of frontnesdrom the immediate to the delayed post
test. However, no significant differences were found in the pestsfor the scores for

tongue height and frontness between groups.

The results obtained from the NS rating of the passagealead task showed
that the TTS group significantly outperformed the 1Gr§ group in the immediate pest
test. However, in the delagegosttest, no significant differences between groups were
found. The results of the scores for tongue height and tongue frontness revealed that the
TTS group outperformed the other groups only in terms of tongue height in thegtigst
however, their prformance was not statistically different from the other groups.
Significantimprovementsvere foundn terms of tongue frontne$sr the scores obtained
by all participants in thelelayed postest when compared to those obtained in the pre

test.

Discus®on of Results

Despite the fact that the TTS group showed an improvemeniéanof theperception
tasks the results indicate that the proposed hypothesis was not borne out. That is, the
TTS group did not significantly outperform the other groups in tenfperception.
However, in pronunciationresults werenot so straightforwardAccording to the NS

ratings, the TTS group did significantly outperfothe noRTTS groupin one of the
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pronunciation tasks; thefere, the proposed hypothesis wastially borne outHowever,

these results should be taken with caution for two reasons. thesgffect size of the
experimental treatment was smaller than the effect size ofithe factor, and second,

the TTS group did not significantly outperfothe control groupThis couldindicate that
theinput provided by the TTS may be more effective than teacher input to assist learners
with the acquisition of L2 pronunciation, but tldsesnot seem to be entirely truthe
control group which was not syected to the experimental treatmentwas not

significantly different from the TTS group.

In some of the tasks (forcadentification, wordlist readaloud [NS atings] and
passage readloud [scores for tongue frontness]), all participants showed a rbette
performance in the delayed pdsst. These results suggest tlitamay be possible for L2
learners to overcomthe so-c a | ILE fiterofin phonology acquisitionand therefore
perceive and produce L2 sounds with higher accurbloyever, these resultsalso
suggest that this improvement cannot be attributed to the experimental treatments to
which groups were subjecteoutthey may be the results bfe a r exgeriescé with the
L2. This experience rght have led them to bettéentify and pronouncethe target
sound and behave similarly in the delaym$t test. If this were the case, the results
would resemble those of Flegeal. (1997), in which experienced learners encountered
less difficulties to perceivand producdéenglish vowes. Recall thatthe learnersin this
study attended to their regular English lessons during eight hours a week and had
accumulated 56 hours of instruction when the delayedtpssttook place, suggesting
that their ability to identifyand pronouncehe target sound mightave improvedas a

direct consequena theirexperience with the L2.
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From these results, it & possible to infer thahput manipulated by means of
the TTSdid not playsuchan important roleand therefore, it did notsignificantly
influence leaner s & per f or ma Despte therfacttthatehe aural irgush& s .
made prominent byhe TTS application, it seems thktarnersdid not focus theientire
attention in the target forms during the experimental treatriég.goesalongwith what
Ellis (2006) states about meual salience. He states thhts prominenceas associated
with a more subjective experience with a stimulus, so what might be salient for an
individual might not be salient for otteilf a stimulus is not prominent, it seems logical
to infer that learners will not pay attention to iResearchers such as Schmidt (1990,
1993) and Leow (2007) suggest titat not possible to learn an L2 feature if there is no
attention involved in therpcess. Learners in the TTS group might have failed to focus
their attentionon the target sound and perceive its phongtiopertiesduring the
treatment despite the fact that the input to which these groups were exposed was
highlighted and that most othe tasks carried out were intended to improve their ability
to perceive the target sound. Previous studies in grammar acquisition have shown that
learners who notice L2 features can actually acquire them (e.g., Leow, 1907RpGa
& OO6 Ne i |ldorderio9make Jearners notice the featureshafheymay need more
instruction timewith more focused noticing activities in which studemtsclearly shown
the target formThe fact of only increasing the input and making it available to the

learnerdoes not seem to be enough for learning.

Another explanation for these results relates to the notion of-focosed
instruction. Recall that learners in the experimental groups were not taught how the target

sound differed from otheronfounding soundsuch as /if or how it was articulatedrhe
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fact of explicitly directing | earnerso att
have helpedhemimprove their ability to perceivand pronouncEng !l i sh [/ &/, as
studiesin L2 phonologyhave shan (e.g., Cenoz & Garcia Lecumberri, 1999; Garcia

Pérez, 2003Saito & Lyster,in pres3. This idea is also supported by some applied
linguists (e.g., Celedurcia et al, 1996), who suggest that learners should be provided

with description anarticulatoy featuresof foreignsoundsso that they can better acquire

a newL2 phonology.

An interesting trend that is present @l the results is the improvement in
performance of the TTS group from the {pest to the immediate petst which was
not alwaysthe case for the nefTS group and control grou@\lthough results do not
completely support the hypotheses proposedioth perception and producti@sthey
were not always significantt may bepossibleto conclude thaexposure to enhanced
input viaTTS could have a&ignificantyposi t i ve i nfluence on | ear
phonologyif the length of the treatmentas extendedRecall that participants attended
four 45minute experimentallessons spaced by omeek intervals, which might have

bee insufficient to help them improve their perception and pronunciation.

In addition, the results obtained in this study resemble tHosed in previous
TTS-based literature involving.2 phonologcal acquisition (Hincks, 2002Kilickaya,
2008), inwhich 2 | e ar ner s Gthisvapplicationshgwedva itngrovement in

their performance in pronunciatiobutnot in a significant manner.

Finally, it is worth to mention that groups did not perform equally in the
perception and production tasks (e.g., tAi&Tgroup did not have the same performance

in the wordlist readaloud task as in the passage ra&mlid task). This suggests that it
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may not be possible to make generalizatians o u t | ear nefromasimgler f or m
task i.e., more tasks seem to beeded in order to comprehensively investigate a given

phenomenon.

Limitations of the Study and Suggestions for Future Research

This study encounterea number oflimitations that will need further consideration in
future researchOne of these limitatian relates to the sampling of participarnecall

that they werestudents inintact classesBecause of logistical constraint is often
impossible for researchers to carry out studies in instructional settings in which
participants are randomly assighto different experimental conditionslowever, this

seems to be critical for experimental research, since most of the statistical tests used to
detect differences, such as ANOVAs, work on the assumption that participants are
randomly assigned to experinmtal groups(Field, 20®). When this assumption is

violated, the results obtained may deviate from reality.

Another evident limitation of the current studg that the rating of the speech
samples was carried out by one NS of Englislthough inter-rate reliability was
calculated by having a second rater evaluate 10% of the speech samgldbat
agreement was almost perfette NS might have experiertéstening fatigue, as other
studies have shown (e.g., Derwing, Munro & Wiebe, 1998). This coylcksent a
serious threatoval i dit vy, since the ratings might
performance in pronunciation task® overcome this problem, researchers may want to
consider having several raters evaludiferent parts ofthe dataacrossan extended

period of time
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A third limitation of the current studthat might have had an influence on the
resultswas the length of the experimental treatméxg mentioned earlier, such a short
treat ment might haveatgquli e dantl made itadiffitulitedh c e |
detect learning that might have taken plaPeevious studies in L2 phonology have
shown that a considerable amount of hoofdocused instruction are needed to help
learners acquire challenging fornfsor example, it has previously besunggestedhat
Japanese learnesseable to acquire ng | i sh [/ €/ an dphoheméspnlyt wo ¢ h
after extended treatmentxludingfocused instructiofe.g., 15 hours iBradlow, Pisoni,

Yamada, & Tokhura, 1997 Therefore, it is possible to hypothesize that linguistions

t hat pose considerable difficulties for L
speakersmay requiremore hoursof instructionalintervention.Future researchers may

want to consider having learners exposed to extended experimental treatments to capture

its effectsand in addition, toprovide a longer time interval when conducting delayed

posttests.

A further limitation of this study is that for perception and pronunciation tasks, it
included instances of [/ &/ o I€CCYC envionmaaw.no syl |
Although this was a conscious decisidhat allowed the researcher to isolate the
phenomenon in ordertor eat e obl i gat, ibdisyllabc ormulisdlabe f or |
wordsc o nt a i md begn incldidedhe results of the study could have been more
generalizablgo other phonetic enonments andhus provide a clearer picture dhe
perception andoroductionof English/ ¢Huture researchers might want to consider

including a varied range @iosodicc ont ext s i n which / &/ occur s
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Implicationsand Concluding Remarks

Despite the facthat many of the tests did not yield significant differences
between groupghe resultsobtainedwere consistentlypositive for the TTS group from
the pretest to the immediate postst i.e., this group outperformed the other groups
most of the tasksalbeit in a nossignificant mannerAccordingly, the results of the
current study may have several implications for ESL teaclpirayided that suggestions
made in the previous section be consideFacst, it can be proposed that TTS coble
integratedinto ESL pedagogyas a way toexpose learners to aural input in a more
personalized mannetearners can work individually with the application by having
access to both aural and visual inpuithout deviating their attention to external
interferences sucas interruptions from peers or noiseshe learningenvironment.At
the same time, learners can manipulate the input at their converigragjustingor
changingcertain features in the application, such as the speed rate and the synthetic

voices.

TTS applications could also serve as alternativeprovider ofinput for ESL
learnersin many instrudbnal settings, such as the anehis study, learners are exposed
to one main source of input: the teachEne use of TTScan make instructin more
varied anddynamicg with different forms (in both quantity and quality) of inptihe fact
of being exposed to varied forms of input may have an impgohonology acquisition
In fact, pevious studies have shown thetposure tdighly-variableinput canhelp L2
learners establish robust L2 phonetic categdees, with Japanese leanessgBradlow
et al., 1997; Lively, Pisoni, & Logan, 1992; Lively, Pisoni, Yamada, Tokhura, &

Yamada, 1994; Logan, Lively, & Pisoni, 1991
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However, vhen implementing theise of TTS in the ESL classroom, teachers
might want to consider having learners work on focused activities that target the relevant
sounds anadlso provide learnensith clearphonemedescriptions, since the results of this

study have shown thatereinput flood may not be enough to acquire an L2 feature.

Teachers could certainly benefit from the use of TTS \Wéils application has
the advantage of taking on repetitive tasks, which is something that mightenot
appealing tahem With a TTSapplication, learners can listen to texts as many times as
they want However,ESL instructors might not feel comfortableading a text many
times during a lesson to make his/her students aware of different linguistic features.
addition TTS can help dachers save time to find listening material for listening
activities, since any written text can be enteirgd the applicatiorand then reused in
aural activities This could be a tremendous advantage in those instructional setting in
which ESL teacherdo not have enough time tledicate tamaterial preparatioar where

English is not spoken outside of the classroom

The purpose of thetudy presented hemgas to investigate the effectiveness of
TTS in the acquisition oofEndishimlan isstiuctibnal/ by
setting. Despite the fact that the findings were noarggipatedand that there is still
much research to be undertaken in this maitter hoped that this studyill contribute to
the field of computeassisted secondihguage learning and hdip the existing research
gap in the literaturaegarding thecontrolled use of TTS and its influence on L2

phonologcal acquisitionin instructional settings
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APPENDIXA
ConsntForm (Spanish)
A través de este documento manifiesto que acepto participar en un estudio que llevara a
cabo Fernanda Soler (fono:-3146527088; email: f_soleru@education.concordia.ca)
estudiante del programa Master of Arts in Applied Linguistics del Departamento de

Educacién, Concordia University, Montreal, Canada.

A.  PROPOSITO

Se me ha informado que el propdsde esta investigacion es el estudio de un nuevo

enfoque pedagodgiqoara el aprendizaje del inglés.

B. PROCEDIMIENTOS

Se me ha informado que se me pedira completar el cuestionario que se adjunta y

participar en tres entrevistas en donde mis respuestas seran grabadas (una antes y dos

después del periodo de instruccion). También se me ha informado que se me pedira

asistir acuatro sesiones de instruccion que duraran aproximadamente 45 minutos cada

una, durante cuatro semar@scutivas que estaran incluidas dentro de mis horas de

clases de la asignatura de Lengua Inglesa I.

C. CONDICIONES DE PARTICIPACION

1 Entiendo que puedaenunciar a participar en esta investigacion y que mi
disentimiento no tendra ningugansecuencianegativa.

1 Entiendo que mi participacibn en este estudio es confidencial, es decir, la

investigadora conocera mi identidad, pero no la dard a conocer.
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1 Entiend que los datos de este estudio pueden ser publicados o presentados en alguna
conferencia cientifica y que los datos se dardn a conocer de tal forma que mi
identidad no seré revelada.

1 Entiendo que mi participacion en este estudio no involucra ningun rgsgomi
persona, sino que puede representar un beneficio para mi aprendizaje del inglés.

1 Entiendo que seré entrevistado en tres ocasiones y que mis respuestas seran
grabadas.

1 Entiendo que recibiré una pequefia compensacion material cuando concluya mi
participacion en la investigacion y que se me entregara cuando asista a la ultima

entrevista.

HE LEIDO CUIDADOSAMENTE LO ANTERIOR Y ENTIENDO
COMPLETAMENTE ESTE DOCUMENTO DECONSENTIMIENTO, A TRAVES
DEL CUAL ACEPTO PARTICIPAR EN ESTE ESTUDIO.

FECHA: 11 deabril de 2011.

NOMBRE:

FIRMA:

Si en algin momento usted tiene alguna pregunta sobre sus derechos como participante
de este estudio, por favor contacte a Adeid, miembro delComité de Etica de
Concordia University, al -5148482424, anexo 7481 o al-neail areid@alcor.

concordia.ca
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APPENDIX B

Language Background Questionnaire (Spanish)

Por favor, lee atentamente las siguientes preguntas y completa con letréodéara

informacién que se te pide a continuacion:

NOMBRE: EDAD: GENERO
SECCION EN LENGUA INGLESA I: FECHA: 1 de abril de 2011.
1. ¢Cudl es tu lengumaterna?

2.

10.

¢, Qué idiomas estas estudiando actualmente en &aarr

¢Hablas algun otro idioma? ¢ Ge8)?

Durante tu educacion basjcgasististe a un colegio bilingue inglés/espafiol?

Si__ No___

Durante tu educacion basica, ¢cuantos afos tuviste clases de inglés? afnos
Durante tu educacion media, ¢asististe a un colegio bilinglie inglés/espafol?
Si__ No___

Durante tu edcacion media, ¢ cuantos afos tuviste clases de inglés? afos
¢Has tomado cursos de inglés fuera del colegio o la universidad (en algun instituto o
escuela de idiomas, por ejemplo)? Si la respuesta es si, responde la pregunta 9; si no,
continda con lgregunta 10.

Si_ No___

¢,Cuantos afos has estudiado inglés fuera del colegio o la universidad? afos
Haciendo un célculo promedio, ¢cuantas horas a la semana estas expuesto al inglés

fuerade tus clases en la universidad? Esto incluye hortededasion, de musica, de

interaccidn con otras personas en inglés, etc. horas a la semana.
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11. Evaluando tus habilidades linguisticas con el idioma inglés, ¢Como las calificarias en una
escalade 1 a7, endonde 1 es muy basico y 7 muy avanzaier?&Etus respuestas en

un circulo

Reading skills (habilidades de lectura):

1 2 3 4 5 6 7
Writing skills (habilidades de escritura):

1 2 3 4 5 6 7
Listening skills (habilidades auditivas):

1 2 3 4 5 6 7
Speaking skills (habiliadades de habla):

1 2 3 4 5 6 7
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APPENDIX C
Word-list Readaloud Task
Por favor, lee las siguientes palabras en W@z Beja que pase un segundo antes

de leer Igpalabra que sigue y no leas los nimeros.

1. il 11. pick
2. room 12. jump
3. hill 13. with
4. short 14. man
5. hit 15. sit

6. belt 16. more
7. kil 17. thick
8. plumb 18. rude
9. miss 19. wish
10. bright 20. lake
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APPENDIX D

Passage Reaaloud Task

Por favor, lee el siguiente texto en voz alta. No te preocupes si no conoces algunas

pakbras, so6lo dilas como tu crees que se pronurioggnaun ritmo normal.

How to Save Petrol and the Environment

We are all aware of the need to protect the environment but sometimes it's
difficult for us to do the right thing. But did you know that making a few simple changes
to your driving habits will nobnly do less damage to our world but will also save you
money and could even represent a big advantage for your health? Here, we suggest some
guestions you might want to ask yourself and also give you a list of steps to help you.
Do you really need to takthe car?
Try making more use of public transport. If the service is frequent and reliable you'll
soon get used to using buses and trains. In fact, for shorter journeys, why not take the
opportunity to get into shape, feel fit and go on foot?
Share the jouney
How often do you see cars with just one occupant with the driver making the same
journey as others who live nearby? Why not car share alfidhie cost of the trip? There
are several websites where people can swap details and make arrangementafgo meet
Kill bad habits
When you must use the car, plan your journey so you can go to all the places you need to
visit rather taking the car out again and again. If you get caught in a traffic jam, switch

off the engine when you're stationary for a long time. Try not to brakeharply or
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accelerate too quickly as this will lead to you using up more fuel. On cold mornings,
don't warm up the engine before you start your journey. When you next put fuel in your
car, think about whether you really need to fill up the tank. All éxata weight will put
more pressure on the engine.
Servicing
Make sure you carry out basic maintenance like checking the tyre pressure each week.
Keep your car regularly serviced so that it runs as efficiently as possible. Read the
manual of your car to lkaw when you should carry out each maintenance. If you have a
problem, fix it as soon as possible.

Steps like these will save you money and help you do your bit to protect the
environment . Let 6s ma k e a deal . You wi ||

environment as welll
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APPENDIX E

ShortStoriesused inthe Experiment

Story 1
Sarads Day

Sara Smith, a Pasadena resident, went shopping. She is 30, and has lived at 3037 North
Foothill Street since 1992. Sara has been married to John for seven yearsavééyo
children; Bob is five years old, and Nancy is three. Sara owns a 1998dougreen
Toyota. Yegterday at 9 a.m., Sara got into her car and drove to Barget, a department store
a mile away.

Barget was having a holiday sale. Sara bought adtice toaster for $29.95 plus
tax. The regular price was $39.95. She paid by check. On her way home, Sara stopped at
Milk Plus to buy a gallon of nonfat milk. The milk was $3.50. Sara got 50 cents back in
change.

Sara arrived home at 10 a.m., John and the Wiere still sleeping. She woke them

up and then made a hot and nutritious breakfast for everyone.

Story 2
Book Him
A man, who was accused of failing to ret
different libraries in the county, was released from jail yesterday, after a book publisher
agreed to post his bond of $1,000sisdhe pu

man who | oves books. He just canot | et go
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what 6s the crime? We think that Mister Bar
story. o

When asked why he didnoét r etelrhowcbude book
I? They became family to me. | was afraid to return them, because | knew that kids or
dogs would get hold of these books and chew them up, throw them around, rip the pages,
spill soda on them, get jam and jelly on them, and drowntheminthe | et . 0

He continued, fBooks are people, too! Th
they enrich you with wisdom and humor and love. A book is my guest in my home. How
could I kick it out? | repaired torn pages. | dusted them with a soft cledn tlatrned
their pages so they could breathe and get some fresh air.

AEvery week | reorganized them on their
My books were happy books. You could tell
back in the library, orthe lower shelves, on the floors, at the mercy of all those runny
nosed kids. | can hear them calling me! | need to rescue them. Excuse me. | have to go

now. O

Story 3
Bill the bird
When | was a little childmy family and lused to live by the sea. Inoouse, we
used to have a little bird, called Bill. He used to sing beautifully, and his singing would

make us feel very happy.
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| remember | always cleaned his cage, because my brother pretended not to hear
my mother when she asked him to do it. He wotildven feed him. Only my parents and
| would give the little bird its food and water to drink.

During the day, Bill was always outside. We would hang its cage in the patio, so
he could enjoy the sunny days. But at nights, we would keep him inside tke, hou
because nights got very chilly, and we were afraid that cold might kill him.

In the mornings, | used to wake up when | heard Bill singing, but one day I didn't
hear him anymore. | missed his singing, and | knew that there was something wrong
because earything was still. With surprising speed, | jumped from my bed and went to
reach my mother. | asked her what was wrong, why | didn't hear Bill anymore. I'm sure
she saw fear in my eyes, because | could tell from her face. She told me that Bill had
passedaway the night before because he was a bit old and weak. | suddenly started
crying. | felt so bad because my little pet wasn't there anymore. Now, | don't cry

anymore, but I miss his happy songs when | wake up every morning.

Story 4
His Stomach Is Growling
Derek was working on his computer doing some homework for school. Everything
was stildl i n Derekbés house. Suddenl vy, hi s
hungry, but he thought that the Asqueaky w
the refrigerator, and he opened the freezer door. It contained six empty ice cube trays! He
shut it, and he opened the bottom door. He scrutinized the shelves: milk, butter- canned

fish, ketchup, mustard, a piece of ham, and some cheese slices. He opevegkthble
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bin. Nothing in there, except some red onions, half a head of green cabbage, and a little
bit of lettuce.

His refrigerator contained some food, but it was food that you would eat only if you
were starving. He was reminded of his stint in theyarHis buddies and he always joked
about how bad the food rations were.

Derek went back to his desk and resumed using his computer. His stomach growled
again, but he ignored it. He would wait until he was really hungry. Then he would walk
down to the fred chicken place five minutes away and get some filigjang food.

He never realized that the growl came from his dog lying under the table!
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APPENDIX F

Sample Lesson TTS Group

Name:

Activity 1

INSTRUCTIONS:

1.

2.

Pleasewrite your name above.

Paste the following story in VoiceText.

Set thespeed at 9(at all times and do not change it throughout the activity.

Listen to the storyhree times using Juli e, Kate and Paul
Pay attention to the story because you kadlve to answer five comprehension

guestions at the end.

After pasting the story in the applicati@gve changesnd close this document.

Bill the bird.

When | was a little child, my family andused to live by the sea. In our house,|we

used to have a little bird, called Bill. He used to sing beautifully, and his singing would

make us feel very happy.

| remember | always cleaned his cage, because my brother pretended not|to hear

my mother whentse asked him to do it. He wouldn't even feed him. Only my parents and

| would give the little bird its food and water to drink.

he could enjoy the sunny days. But at night® would keep him inside the house,

because nights got very chilly, and we were afraid that cold might kill him.

During the day, Bill was always outside. We would hang its cage in the patio, so
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In the mornings, | used to wake up when | heard Bill singing, but one day I didn't

hear him anymore. | missed his singing, and | knew thaeth&s something wrong

because everything was still. With surprising speed, | jumped from my bed and went to

reach my mother. | asked her what was wrong, why | didn't hear Bill anymore. I'm sure

she saw fear in my eyes, because | could tell from her fadmetdd me that Bill had

passed away the night before because he was a bit old and weak. | suddenly
crying. | felt so bad because my little pet wasn't there anymore. Now, | don

anymore, but I miss his happy songs when | wake up every morning.
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Name:

Activity 2

INSTRUCTIONS:

1.

2.

Please, write you hame above.

Without looking at VoiceText, please answer the following comprehension

guestions in relation to the story we

youdre done.

Pleasesave changebefore closing the document!

1. Where did the boy and his family live when he was a little child?

2. What was the name of his pet?

3. Why would they hang his cage in the patio?

4. Why didndét the boy hear his bird

5. What does he miss from his pet?
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Name:

Activity 3

The following words were extracted from the story we just read.

INSTRUCTIONS:

1.

2.

Please write your name above.

Paste the following word list in VoiceText.

Set thespeed at D at all times and do not change it throughout the activity.
Listen to the list three times each time with a different voice (Julie, Kate & Paul).
Pay attention to the words because another activity will follow.

After pasting the words in the applicati@ave changesnd close this document.

speed face- drink - feed- weak- make- hang- keep- kill - day- cage-

feel- miss- cleaned bit - sing- asked still
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Name:

Activity 4

Now, we will work on the words we just listened to.

INSTRUCTIONS:

1.

2.

Please, write you hame above.

Paste the pairs of words in the box below in VoiceText.

Set thespeed at 7(at the beginning. You may change ielaif you want.

Listen to thdist three times, each time with a different voice (Julie, Kate & Paul).
Pleasejndicate below if you changed the speeduring this activity.

Before closing the document, pleasee changes.

1. make- day

2. sing- feel

3. drinki cleaned

4. hang- asked

5. kill - feed
6. still- keep
7.bit T miss

8. cage- face

9. speed weak
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Activity 5

INSTRUCTIONS:

1.

2.

Please, do not delete the words from the last activity in VoiceText

Choose one of the voices (either Kd&aul or Julie) and listen to the words one more

time.

Set thespeed at 70.

Pay attention to theowel soundof each pair of words and decide whether they

sound the same or differently.

Write an ASO next t o tvawelofrihe eaohgar soundsn y o ur

the same or fADo i f they sound differentl)
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Name:

Activity 6

INSTRUCTIONS:

1.

2.

Please enter your name above.

Paste the words below in VoiceText.

Set thespeed at 7(at least once. You maghange it after if you want

Choose one of the voices (either Kate, Paul or Julie) and listen to the sets of words.
In each set, there is a word that hadifferent vowel sound Decide which one it is

and write it down next to theumbers you wrote (Keep the paper to hand it in).

Remember t@ave changebefore closing the document.

1. make- day- keep
2. sing- feel- feed

3. drink - cleaned Kill
4. hang- asked face
5. still - keep- miss

6. speed weak- bit
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Name:

Activity 7

INSTRUCTIONS:

1. Please write you name above.

2. Choosehree wordsfrom the previous activity (they are still pasted in VoiceText).

3. Write one newsentence with each word. Do not use sentences from the initial text.

4. Paste the sentences in VoiceText and listen to them using the three different voices
(Julie, Kate and Paul).

5. You can set the speed at the rate you want. Before clasiag,changes

Sentence 1

Sentence 2

Sentence 3
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Name:

Activity 8
INSTRUCTIONS:

1. Please write your name above.

2. Paste the following in VoiceText:

Now, Il &dm going to start reading the
OK. Il 61l start now.
3. Open t he f il gasfete dtorywadain n ValcéTexa (any speaker) right
after the sentences above.
4. You can use the speed you want.
5. Press play and minimize the window.
6. Listen to the story and complete the gaps in the text below.
7. Listen to the storuntil you complete all the gaps
8. Once you complete all the gapsheck your answetsy looking at the missing
words in VoiceText.
9. Before closing, pleassave changds
When | was a little childmy family and lused td:|. In our house, we used to
have a little bird, called Bill|:| beautifully, and his singing would make us feel very
happy.
| remember I|:| cage, because my brother pretended not to hear my mother
when she asked him to do it. He Woul. Only my parets and | would give the
little bird its food and__].
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During the day, Bill was always outside. We WOM in the patio, so he coul
enjoy the sunny days. But at nig him inside the house, because nights got
chilly, and we were afraid that_| him.

In the mornings, | used to wake up when | heard Bill singing, but one
anymore. | missed his singing, and | knew that there was something wrong hecau
With |:| | jumped from my bed ar@ my mother. | asked her what was wrong, wh
didn't hear Bill anymore. I'm suE in my eyes, because | could tell from her face.
told me that Bill had passed away the night before because he asuddenly
started cryinge I|:| fwash'tt there anynimie.dNow) ¢ doa'tug

anymore, but || songs when | wake up every morning.
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