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1. INTRODUCTION

In my work, I am going to deal with English learsesf Czech and their

acquisition of Czech palatal stofe$ and/3/. My thesis has a similar aim as the study

of S. B. Atkey (2001) which examined production gredception of Czech palatal
stops by English speakers. However in her theskeyAapproached the question
rather from the theoretical background of phonalagtheory, my thesis is going to
be focused on more practical issues and will bedasore on the research. | am
going to refer to her thesis later in a section deéling with previous research of

acquisition of palatal stops.

1.1 Aim and outline of the thesis

The present study is focused on the acquisitio@€zdch by English native
learners. Czech and English are both Indo-Europeaguages so they are not
completely different as it would be in case e.gEoflish and Chinese, but they
belong to different families of languages, Czeclstavic (West Slavic branch) and
English to Germanic (West Germanic branch). Czexhmainly synthetic and
inflectional language and as well as other Slasitglages has rich morphology
unlike English which is mainly analytic. Their imieries of vowels and consonants
are in some ways different.

English learners of Czech can have problems withuigtion of some
consonants because they are completely new for.thieey do not have the alveolar

trill /r/, palatal stopsc/ and/y and palatal nasah/ in their phonemic inventory

They can have problems with acquisition of somesooants because they use them

rarely or just in some dialects; e.g. alveolat fritative /r/ and velar fricativex/, or

with some consonants because of their differentbptio realization.

One of the differences between Czech and Engligheipresence of palatal
stops in the Czech phonemic inventory. They ar@raptetely new category for
English learners of Czech. In my thesis | want tiadg acquisition of this new
phonemic category so | will first introduce somesibaerminology used in second

the language acquisition. Then in another sectioGhapter 2, Literature review, |



will explain the differences between Czech and Bhgktops. Chapter 2 also
presents some theoretical concepts of second Igegaaquisition and some studies
dealing with the relationship of production and geg@tion of second language.
Chapter 3 presents general methods of my own mdsedn Chapter 4, the

production experiment is presented. Chapter 5 ptese¢he first perception

experiment, the second perception experiment isemted in Chapter.6 There are
provided methods used in conducting the experimelatie analysis and discussion
of results in all three chapters. Chapter 7, thalfchapter of this thesis summarizes

findings of my thesis and outlines questions fattfer research.



2 LITERATURE REVIEW

Aim of this chapter is to provide some essentiaight into the second
language acquisition and present the consonanteragstof native and target
language of English speakers.

First the basic terms used in the second languemgsation will be presented.
Then in another section | will present consonarstesys of Czech and English, |
will mainly focus on category of palatal and aherastops, and problems which can
arise from the differences between these languaggsvhich can cause problems in
acquisition of Czech palatal stops.

Secondly | will introduce the previous researchlidgawith acquisition of
palatal stops, theories concerned with acquisiibmon-native contrasts and will
provide outlook into the question of relationshgiveeen perception and production
skills of L2 learners

Finally I will summarize the research questions hyppotheses.

2.1 Basic terms used in the second language acqtiasi

The second language is studying “how learners learadditional language
after they have acquired their mother tongue” §€1885, 5)

acquisition is studying how learners learn anotheguage after they have
acquired their mother language. Learners when doguadditional language have
already a knowledge of their native language grammwaich is called the first
language (L1) and in this case it is English. Tdregguage they are acquiring is called
target language or second language (L2), in thgs das Czech.

English learners of Czech are approaching Czech tibwledge of their
mother tongue and the process of using knowledgelah L2 is called transfer.
Transfer can be “positive”, when an L1 pattern td=h with the equivalent L2
pattern is transferred or it can be “negative”, wiae L1 pattern different from the
closest L2 pattern is transferred. Positive transfay be helpful and facilitate L2
acquisition initially but negative transfer canuksn errors (see Ellis 1985, 304-
305).



When acquiring a language it is important to realiand identify the
differences between first and target language. uaggs can differ in a various
ways. If we focus just on the phonological levekyt can differ in distribution of

phonemes, phonotactics, phonological rules, phomedlization of corresponding

2.2. The description of the Czech consonant system

| will briefly describe the Czech consonantal systelhen | will focus on
stops and especially on the category of palatgdsstehich are new for English
learners of Czech.

Czech has 10 vowels, which form phonemic pairsdifidr by length and 27
consonants. In the phonemic inventory of Czechetieright oral stops, three nasal

stops, four affricateseight fricatives, one alveolar trill, orfeicative trill and two

approximants. Complete list of Czech consonantdeaseen bellow in a Table 2.1.

labial alveolar | postalveolar| palatal velar glottal

stops pb td Ci kg
nasal stops m n n
affricates ts &3 tf d
fricatives fv Sz {3 X f
trills r

r
approximants 1 J

Table 2.1List of Czech phonemes. If there are two consaniemt box, the left one
is voiceless and the right one is voiced.

Oral stops are in phonemic inventory of both larggsa From the articulatory

point of view they are characterised by creatiowahplete closure of the air flow
in some place of the vocal tract and its suddezassl which is followed by a burst
of noise.

Czech has in its phonemic inventory the followinglostops differing by

place of articulation and voicing: labialg b/, alveolars/t d/, palatals/c 3/, and

velars/k g/. In the next section | will just briefly mentiolvaolar stopst/ and/d/



because these oral stops are in inventory of balguages but they are slightly
different.

2.2.1 Czech alveolar stops

The alveolars /t/ and /d/ are produced with thewle made raising the tip of
the tongue to the upper gums. The main place ofotisruction is the alveolar
ridge. The alveolar stop /d/ is produced at theesptace but it differs since there is
the presence of the air flow over glottis which emlkt voiced (MluvniceCestiny 1
1986, 43).

Figure 2.1 Articulation of Czech alveolar stops/d/ (adopted from Héla 1975, 182).

Now let’'s have a look at the Czech alveolar stapsfthe point of view of
their acoustic properties. The acoustic spectrunthef alveolar stops has three
phases. The first phase is the closing phase. @bend phase is the constriction,
which constitutes 80 — 90% (Mluvnic€estiny 1 1986, 43) duration of the
consonant. The constriction results in a periogilece, if the stop is not voiced

and the remaining part of the acoustic spectrutinasurst.

The voiceless alveolar stdp has the constriction interval about 190 ms long
and the voicedd/ slightly shorter (120 ms) The duration of the @gpbn is longer

than by bilabials/t/ has explosion long at most 30 ms and /d/ 10ms.



Voiceless alveolar stofy/ is characterised by the absence of a periodic wave

which is present by its voiced counterpartduring the closure.

The explosion has the maximum of energy at 3-7kHrkvis similar to /s/
because they share the place of articulation (deerite Cestiny 1 1986, 43-44).
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Figure 2.2 Spectrogram and waveform of Czech voiceless awestiop/t/ in the

word “tefo” as pronounced by female speaker reabride the FCPS task. On the
horizontal line is time in s and on the verticaduency in Hz (Praat, Boersma 2002).
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Figure 2.3 Spectrogram and waveform of Czech voiced alvesilap/d/ in the word

“defo” as pronounced by female speaker recordedtlier FCPS task. On the
horizontal line is time in s and on the verticaduency in Hz (Praat, Boersma 2002).
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2.2.2 Czech palatal stops

/c/ and §/ are palatal stops, which means that the closunengl their

production is made by tongue, which is raised tolwahe palate. The lips are in
different shape than by production of alveolar stajpey are lengthened and the
corners of lips are slightly sharpened. Moreover tip of the tongue is leaning
against the lower teeth (incisors), which enaliteskiiade of tongue to raise toward

the palate.

Palatal stopy/ is produced at the same place but unlikehe vocal cords are

vibrating during its production (see Mluvni€estiny 1 1986, 44).

Figure 2.4 Articulation of Czech alveolar stops /3/ (adapted from Hala 1975, 183).

Palatalsc/ and/;/ are as well ag/ and/d/ stops, so there is a closure, which is

longer (160 ms) fory/. Duration of closure forc/ is about 100 ms. Czech palatal

stops are characterised by longest duration ot linims all consonants. The average

time of burst fory/ is 40 ms and fofc/ 30 ms (see Mluvnic€estiny 1 1986, 44).

According to Hala the burst of palatal stops iscépe It is due to slower
separation of the tongue because it is squeezedthet palate and moreover the
surface of the tongue is not compact but rathaddd/by a groove. The air pressure
near the groove is reduced and because of thie theduring slower burst before
the release of closure, narrow passage throughhwthie air pressure escapes and
creates friction (see Hala 1975, 186-187).

11



The formant transitions for palatals are excepfHbiusually falling. The locus
for F2 is very high around 2,5 kHz (Palkova 19925Yand it is in the same place as

F2 of vowel/1/ (see MluvniceCestiny 1 1986, 45).

1.1-10+
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Figure 2.5 The spectrogram and waveform of Czech voicelekdgbastop/c/ in the

word “téfo” as pronounced by female speaker recorded ferRGPS task. On the
horizontal line is time in s and on the verticaduency in Hz (Praat, Boersma 2002).

1.1-10
~
ny
>
[&]
[
()
35
O
o
LL -
o}
0

Time (s)

Figure 2.6 Spectrogram and waveform of Czech voiced palatgd /¢ in the word
“défo” by female speaker recorded for the FCPS taskth® horizontal line is time in
s and on the vertical frequency in Hz (Praat, Boer2002).
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2.3 The description of English consonant system

The inventory of English oral stops is a little pworer but there are some
differences between Czech and English alveolasstopich are worth mentioning.
There are as well as in Czech pairs of oral stdpsiware distinguished by the

presence of voicingp b/, /t d/ and/k g/.

2.3.1 English alveolar stops

During the production oft/ is the air passage completely blocked by raising

the soft palate and raising the tip of the tongueaotich the teeth ridge, the air is
compressed by pressure from the lungs and whetotigeie is removed from the
teeth ridge the air suddenly escapes through thethmand in doing so makes an
explosive sound (Jones 1993, 141).

Alveolar stop/d/ is formed/produced likét/ but the force of exhalation is

weaker and the vocal cords are vibrating (see Jb9@3, 144).

Figure 2.7 Articulation of English alveolar stops and/d/ (adapted from Gimson
2001, 163).
English voiced stopd/ is voiceless when syllable initial, if not precddey a

voiced sound and is only partially voiced at thel ef the utterance or before a

voiceless sound (see Ladefoged 2001, 57).

English /t/, when it is syllable initial, stressed and foll@vby a vowel, is

unlike Czecht/ aspirated. It means that the vowel does not bieginediately after

the release of the closure, the air escapes thrtheghocal cords before the vowel

sound begins. There is a puff of air, which souaslsf the stop is followed by a

13



slight K/ (see Roach 1991, 95). Then the vocal cords camgether and voicing

begins.
English oral stops if they are in initial positi@annot be preceded by any

consonant, with the exception of voiceless orapstp/, /t/ and/k/ which can be

preceded bys/. In this case they are not aspirated (Ladefog€d 267).

2.3.2VOT

The gap between the consonantal release and tkeé ansicing time is filled
with noise (see Hayward 2000, 108) The duratiothef gap is called VOT. This
abbreviation means voice onset time. It refersh goint in time at which vocal
cord vibration start (see Crystal 1995, 375).

It could be negative (when the voicing begins befive release or the closure
of the stop), zero or positive, as it is for Enghsiceless aspirated stops.

In English there is rather long delay and its landépends on the amount of
aspiration. Voiceless oral stops have differenugalof VOT. Its values vary with
the place of articulation. Greatest VOT is for vettops and smallest for labial
stops, coronals are occupying an intermediate ipas(see Hayward 2000, 114).
Different values of VOT are caused by the fact thate is different space above the
glottis into which air can flow; while during procdition of bilabials it is largest, in

velar stops there is only a small space (see Lgedf@001, 130).

2.4 Confrontation of English and Czech

As it is apparent from the differences between Gzacd English alveolar
voiceless stops, which are in phonemic inventoryboth languages, they have
different values of VOT. English voiceless stopsehguite long VOT, if they are
syllable initial and stressed and the VOT differighvthe place of articulation, e.g.

initial stressegp/ have VOT about 50msec (see Ladefoged 2001, 128).

However, Czech voiceless stop are not aspiratedtaard is only a short time
between the release of stop and start of the \@itirerefore they have zero or very

14



short VOT. Czech voiceless palatal stops, whichhawe category for native English
learners of Czech have nearly zero VOT too.

It is an interesting question what VOT will new selies palatal stops in the
speech of English speakers of Czech have.

There are several possibilities. L2cz voicelessea@lr stops may have
aspiration, because English speakers have thigargten their native language and
they may transfer it from English to Czech. Howe@aech palatals are for them
completely new category, so it is highly possilhlatithis new category will have no

VOT and sound more native like.

Q: What VOT will the new palatal stops in the speeththe L2cz Llen
speakers have?

Is it going to be English-like (negative transfesrh L1) or more Czech-like
(positive transfer from L2)?

Q: Will L2cz speakers transfer from their L1en tock2unaspirated after /s/’

rule?

2.5 Varieties of English

English is spoken all over the world and there ramenerous standards and
regional accents, which differ in some ways. | \bitlefly mention here two main
standard accents, RP and GA.

RP, which means received pronunciation, is reptasiga standard of British
English and GA, General American, of American EstgliGA “is regarded as a
form of American English which does not have markegdional characteristics”
(Gimpson 2001, 85).

RP, the British standard, is sometimes called a€ EBglish as “ the BBC
often used to recommend this form of pronunciation its announcers mainly
because it was most widely understood and whiclitegk@t least prejudice of a
regional kind” (Gimpson 2001, 79).

15



2.5.1 Palatal approximant in RP and GA

In English there was possible a sequence of conmg®nand palatal
approximant, however, it changed through time dr&gdresent situation is not the
same in different varieties of English. | will camtrate just on the cases when
palatal approximant is following coronal stops, dgse | am dealing with them in
my study.

In English there was the diphthong of {ing] type, which through the transfer
of syllabicity from the first segment to the secoddveloped into the rising

diphthong[ju]. In certain environments thig] disappeared, which is called yod

dropping and in some prevails (see Wells 1982,.206)

In RP is the yod retained aftar as innew[nju:] and after coronal&/, /d/ in
strong stressed syllables agdurkeor tune [dju:k], [tju:n].
In GA is/j/ lost after alveolars, there is preference forrplai du nu/ as in

tune duke, newWtu:n], [du:k], [nu:] (Wells 1982, 489).

In both varieties of English there is a tendencwyams yod coalescence

(switch into fricative, either voiceless or voiceith) GA it is common in weak

syllables as isituate[sitfuert] in RP it used to be according to Wells taken #sera

vulgar (1982, 247) but nowadays it is in unaccemesition commonly changed to
/tf d3/.

Cockney has tendency towards yod dropping as wellGA and yod
coalescence with fricatives is common not just ackhey but also in rapid informal
speech (see Wells 1982, 331).

Czech palatal stops may English speakers reserebleesce of coronal and
palatal approximant as it is in themew duke etc., which may be helpful for
acquisition of Czech palatals. However American |EBhgspeakers which | am
going to examine unlike British English speakersnxdbhave this sequence in native
language so for them the acquisition of palatghstmay be more difficult than for

British English speakers.

16



2.6 Previous research

2.6.1 S. B. Atkey

As | already mentioned Atkey’s thesis (2001) death the same question as
mine. However she approached the problem from rtlwreretical background of
phonology theory. She argued that English spealeaisiing Czech should have
prerequisites to perceive and learn Czech palaipks

Atkey based her thesis on generative phonologyryhédibclaims that there is
set of distinctive features, which is universal damguages choose from this set of
features.

Phonemes of every language differ by the presendbeoabsence of these

distinctive features, e.gp/ and/m/ are distinguished by the feature [nasal] and they

share the feature [labial]. The distinctive featigdhe active articulator since we
have control of it. Features are binary and unsoye features are unary, because
e.g. the feature [-labial] would not tell us anwpiabout the place of articulation.

Atkey was convinced that Llen speakers can percangk acquire contrast
between Czech alveolar and palatal stops if thieifeas present in their L1. In case
that the feature is not in the inventory of theative language they should not be
able to perceive the difference.

She was describing the segmental phonology of Creglels, consonants and
mainly Czech alveolars and palatals. Atkey obsered palatals and alveolars
differ by the dependent feature [posterior].

Alveolar and palatal stops both share the feattweohal] and have the same
node of place because they are both produced byptloe the blade of the tongue.
The feature [posterior], which is used to distirsupalatal stops, means that the
segment is articulated by the tip or blade of tregtie at or after the alveolar ridge.

Atkey’s arguments based on generative phonologyryhelaimed that English

speakers should not have problems with the acopnsiif Czech palatal&/ and/s/
because English has the feature [posterior] tondigish fricatives/’s/ and/z/ from

/f/ and/3/.

17



In experimental part of her thesis she tried topsupher arguments with
evidence from experimental research on perceptohpaoduction of Czech palatal

stops by native English speakers.

2.6.2 Atkey’s perception experiment

Atkey was testing perception of the non-native cstton a group of subjects,
six adult North-American English learners of Czdmphmeans of Forced Choice
Phoneme Selection (FCPS) task. Subjects were edpmsel00 stimuli, which
contained palatals and alveolars in a word initiadial and final position.

Atkey tried to make the task consistent as mospassible, she used only
monosyllabic and disyllabic words. There were 4&etes of word initial consonants,

40 tokens of consonants situated word medially a08dtokens of word final

consonants. Both alveolar and palatal stops wél@red by various vowels/, /¢/,

i/, lo/ and/u/, which were represented equally. Atkey tried te asly short vowels

but in some cases it was necessary to use long lmeesuse there was lack of
suitable words with short vowel.

She used in her FCPS real Czech words. Some westsin her FCPS task
were not very frequent words and some of them ealidmot seem to be Czech
lexical words; e.gd’aha, hudg, peti, poroh, dikal or bar.

Furthermore, it is a question, if FCPS task coimgjsof lexical words is
testing perception of non-native contrast or raterical knowledge.

There are two models, one of them claims that ‘eognition is solely
bottom-up” and the other “that the lexical feedbdoks occur” (Pitt 1995, 1037).

Range of studies were trying to solve this questiesults of Ganong’s (1980
presented in Pitt 1995) study supported the “topydoflow of information.
Subjects in his experiments were categorizing dtinom word-nonword and
nonword-word continua. End-points of the continugravgood exemplars and were
perceived without problems, unlike them the stimmlthe middle of the continua
were ambiguous, there was evidence of lexical itieation shift (LIS) in

identification of them.

18



Another studies (presented in Pitt 1995) contridute the discussion and
claimed that there should be relationship betweeawtion time (RT) and LIS. There
is supposed to be “shrinkage of the LIS at fasies”"RPitt 1995, 1038).

Furthermore there is supposed to be the relatipngid@tween RT and
ambiguity of stimuli. It is argued that if the stih were word congruent there
should be fast response because of lexical effetttlade ambiguous stimuli should
have slower RT (see Pitt 1995, 1038)

However, the question of lexical influence is stifit solved, it is ambiguous,

therefore it would be probably better to avoid éaiwords in FCPS task.

2.6.3 Results of Atkey’s perception experiment

Atkey’'s FCPS task revealed that all subjects wergegally able to distinguish

Czech alveolar and palatal stops, but accordingAtkey they “performed
significantly worse on palatal tokens with a foliag high front unrounded:/”
(Atkey 2001, 103). However, when palatals wereofettd by other vowels there
were not significant problems with perception.

After having a closer look at results of Atkey srgeption experiment | found

out that really all six subjects of her study hadbjpems with perception of palatal

stops, if they were followed by front high unrouddeowel /i/. There was no

significant disparity between speakers with différéength of experience with

Czech, e.g subject three with 11 months of exposui@€zech misperceived eight

palatals followed by vowel and five of them werddwed by/1/ and even subject

five with 10 years of exposure made mistakes ircqqion and two out of three

misperceived tokens were followed hy

Atkey used in her perception experiment real ldxweards, the one of them
which were followed by high unrounded vowel werdiwing: tiSe tisic, piti, peti,
dira, divak hodil andpodiv. As you can see there were just two words whelaala

stop was followed byx:/; piti anddira. Out of 22 misperceptions 6 of them were in

case -/ was following. It is a question if the phonemiaip// /1:/ differs only in

length or in quality as well and if it somehow uréhced perception.
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With respect to voice of palatal stops, it seemieat tsubjects had more
problems with perception @&/ than with/s/. It is a question if it was caused by the
voice of palatal stop or by the lexical items itsel

However Atkey in her work did not solve any of teegiestions, and she did

not say why there were so significant problems \iéhception of palatals followed

by front high unrounded vowél.
Problems could have been caused by the propeftiesamd by characteristics

of formant transitions. If we compare for instakcewhich has middle values of F1
(average values are between 0,8 - 1,1 kHZ) an&¥&4ge values are between 1,1 -
1,5 kHz) and on the other hantiwhich has low F1 (average values are between 0,3
- 0,45kHz) and high F2 (average values are betvekn 2,8 kHz) there are going

to be virtually no CV formant transitions in theseaof/1/, because the locus for F2

is in the same place as F2/0f which is around 2,5 kHZ. Howevé/ has falling

formant transitions, so the palatal stops shouldlisénguished more easily (see
Mluvnice Cestiny 1 1986, 31-32, 45).

Q: Is the perception more difficult if the palatabgs are followed by high

front vowel/1/ or /1:/ than by other vowels?

2.6.4 Atkey’s production experiment

In the production experiment Atkey tested randomar fepeakers from her
group. To study production of Czech palatal stdyesissed material obtained by free
production and by Sentence Reading task.

Analysis revealed that any of the subjects did proiduce native sounding
palatal stops, which was checked by the contralgaf two native Czech speakers.

In both parts of production experiment the testalojexts substituted palatals with

alveolars/t/, /d/ or sequence of alveolar stapor/d/ and palatal glidg/; /tj/ /dj/.
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According to Atkey, the samples for the Free Préiductask were obtained
by either questioning in conversation or random dam of spontaneous speech
recorded when possible (see Atkey 2001, 109).

The language material obtained in the second way &ligited by reading

sentences. Subjects were asked to read 15 stientkrsces which contained tested

segmentst/, /d/, /c/ or /3/. The stimuli sentences were of different lengtintained

real Czech standard lexical words and there wesaah of them from 3 to 7 tested
segments.

Atkey used in her Sentence Reading task words iichwpalatal stops were

mostly followed by/i/ and/e/ and alveolar stops were followed by various vowels

and therefore the Sentence Reading task seemsuttblaéanced.

It was appropriate that Atkey used two differentimoels to elicit production. |
would say that Sentence Reading task is not thevieg to test production of the
non-native contrasts. In some cases it could bgesoant but it seems to me that it
is testing rather lexical knowledge, ability to deand knowledge of orthography
than production of phonemes. Moreover when subgaseading phrases they do
not pronounce sounds in a natural way but in a rnon¢rolled manner.

In the following section | will briefly present th@zech orthographic system

and difficulties it can cause during Sentence Reatisk.

2.6.4.1 Brief excursion into Czech orthography
| will make here a little diversion and | will prerst the Czech orthographic

system, which would illustrate my objections towstide Sentence Reading task.
Czech is using Latin graphic system, where padicsbunds correspond to
individual graphic symbols. However, in Czech phuie inventory there are

several phonemes which do not have representationaiin (Roman) alphabet,

these include velar fricative/, alveolar trill fricative/r/, postalveolar fricativeg/

and/z/, palatal stop&/ and/3/ and long vowels.

They used to be represented by digraphs, whichchasged by realization of
the reform of orthography proposed by Jan Hus amdcan still feel and see its
results. For phonemes which are not present in Roalphabet were chosen

symbols used for similar sounding phonemes, ergf/fs for /3/ z for /c/ t and for/;/
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d and there was added special Czech diacritic caledk” (“hac¢ek”). The results
are following; e.gs, z, £ andd.

However in the case of palatal stop$ and #/ the situation is slightly

complicated. If it would be the same as ffsrand/3/, which are represented just by

graphemess and z, the sentence reading would not necessarily causielems.
Palatals are unlike postalveolars not representég loy graphemes with Czech

diacritics, there are also two other ways how theygraphically represented.

In Czech there are two graphic symbols for phoneémeThey used to

represent two sounds, but nowadays they are batfopnced the same ag but
the graphic symbols are still used to distingueskidal and grammatical meanings.
One of themi{ is called “soft”i and the second) “hard” i and there is a difference,

if graphemed is followed byy it represents alveolar stag and when there isit
represents palatal stggp. In case of andn the situation is the same.

Another way how to represent palatal phoneraeg/ and/r/ is grapheme. If

it is preceded by, d or n it makes them sound “soft” which means that they a
palatal.

To illustrate both above mentioned graphical wayshbse the wordieti,

which means “children” and is pronouncedjast/.

For foreign speakers this situation could be cdnfusnd to make it more

difficult when grapheme follows p, b or v it signifies consonant clustefjs/ e.g. as
in word pena “foam” /pjena/ and when it followsam it signifies /mpe/ as inmesto

“town” pronounced agmnesto/.

Finally what | have said abotit di, ni stands just for native Czech words and
not for words adopted from foreign languages. Geapdst, d andn e.g in words as

titul “degree”,nikotin “nicotine” or diplom“diploma” are not pronounced as palatals
but as alveolar/ or /d/ (see MluvniceCestiny 1 1986, 164-166, 168).

As you can see, maybe the Sentence Reading tadkl woube the best way
how to study acquisition of Czech palatals. In @zesually to one phoneme
correspond one graphic symbol but it is not in adbes and there are several

different cues how to detect palatal stops. Ifhe Eentence Reading task would be
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used some words which subjects are unfamiliar Wiy would have just to rely on
the written form so the results of the experimerduld be according to me
misleading.

Furthermore it would be a question if they produpethtal stop without the
visual cue. Which means if they have it in thewantory of phonemes or they just
pronounced palatal stop because they saw some cligs.

2.6.5 Summary

To sum it up, results of Atkey’s experiment did sapport her hypothesis in
its entirety. Subjects were able to distinguish riba-native contrast but neither of
them even the one with the longest exposure to ICaere not able to produce
native sounding palatal stops. It seems that thesgmce of the feature,
distinguishing the non-native segment’s contrastheir L1 is not enough for the
successful acquisition of the contrast.

Methods Atkey used in her work to test acquisit@nnon-native contrast
were disputable, the FCPS task was based rathtxaal knowledge and part of
production data on sentence reading. In my pameéll try to conduct the research

in a way which would be more objective.

2.7 Theories of second language acquisition

When acquiring a second language speakers havacw differences and
discrepancies between their L1 and target L2. Tresee several theories how
speakers deal with these differences and how tbgyil@ contrasts which are not in

their native language and how they map them tonkéntory.

2.7.1 Perception Assimilation Model

One of the theories of second language acquisisidterception Assimilation
Model (PAM) by Catherine T. Best. (1993, 1994).dtbased on the ecological
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approach to speech perception, or in other wordsawier’s direct realism (Fowler
1986).

Fowler's direct realism claims that humans are logkfor perceptual cues
when acquiring non native contrasts rather thaméatal representation of sounds.
And that all languages come out from the possiédiof human vocal tract. There is
restricted set of possible active articulators krv@tions of constriction, and that if
given place of constriction is not present in sdamguage, it has to be at least in its
phonological space.

A lot of features are common for wide range of laages, some of them are
identical others to some extent similar.

Best came out from this postulates and formed Recdption Assimilation
Model (PAM). She distinguished native and non-regegments. According to her
“non-native segments are those whose gestural alsnoe intergestural phasing do
not match precisely any native constellation” (BE895, 193). The basic statement
of her model is that non-native segments tend t@dreeived according to their
similarities to and differences from the native reegts which are close to them in
phonological space (see Best 1995, 193).

She proposed following “perceptual assimilation eled “assimilation to a

native category”, “assimilation as uncategorizaldpeech sound” and “no
assimilation as speech sound” (see Best 1995, 394-TThe second language
speech sound (non native segment) can be percaised good, acceptable or
deviant exemplar of the native category. If it perceived as a speech sound, it
has some place in the native phonological spadeddrs not fit any of the present
categories. The sound could possibly be not categpias a speech sound “if it is
not assimilated into native phonological spacdla{Best 1995, 194-195).

According to Escudero the PAM suggests that “swsfoesL?2 sound
discrimination is the basis for L2 perceptual sgste@nd that “if two foreign speech
sounds are assimilated to two different native dsur phonemes, discrimination
is predicted to be excellent, whereas if two sowargsassimilated to a single native

category, discrimination will be poor” (EscuderdZ0120).
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2.7.2 Speech Learning Model

Another model which deals with differences betwdeh and L2 sound
systems is Fleges’s Speech Learning Model (SLM®%)L9which is based on years
of research and number of studies.

Flege proceeded from the postulates that “the mmesims and processes used
in learning the L1 sound system including catedorgnation, remain intact over the
life span, and can be applied to L2 learning” (El4®95, 239) and that categories
for the native language are established in childhemd the whole life they
influence our perception and identification of LAdaL2 sounds (see Flege 1995,
239).

He distinguished sounds, phonetic units, as newsandar. A new sound is
according to him a phonetic unit in a second lagguahich “differs phonetically
from the closest L1 sound” (Flege 1995, 239). Fos new sound the phonetic
category can be established more easily becausedawg to Flege (1995, 239) “the
greater the perceived phonetic dissimilarity betwae L2 sound and the closest L1
sound, the more likely is that phonetic differendedween the sounds will be
discerned”.

However, if the sounds of the L2 are similar, tlaeg perceived to be the same
as a sound in L1. In this case the sounds accotdirijege will be acquired and
produced inadequately. “Category formation for @sbund may be blocked by the
mechanism of equivalence classification. When thappens, a single phonetic
category will be used to process perceptually ihk& and L2 sounds (diaphones).
Eventually the diaphones will resemble one anotheproduction” (Flege 1995,
239).

2.8 The relationship between speech perception ampdoduction

In this section | will present the question of thelationship between
production and perception of L2 in general. It igj@estion if perception skills
precede production skills, or vice versa or if tlggyhand in hand. Can L2 speakers

produce sounds, which they are not able to distsigar do they need to perceive
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them well and map them somehow to L1 inventoryrtmpce them accurately. It is
a problematic question and numerous studies toidahd the solution to it.

2.8.1 Perception precedes production

According to a range of studies at second lang@aggisition, summary of
them is in Llisterri (1995) there is a close linktWween perception and production.

One of the studies which supported the idea thatepéion precedes
production is a study by Flege (1993). He examipecteption and production of

the word final Englisht-d/ by four groups of subjects; Taiwanese childhood L2

learners, experienced Taiwanese late learners,paénenced Taiwanese later
learners and inexperienced Mandarine late learnerthe production experiment
any group, with exception of child learners, did pmduce the native like duration
of vowels preceding final voiced and voiceless omasits. In the perception
experiment the child learners resembled native iEmgpeakers and experienced
learners, who did not succeed in the productioregrpents approached results of
native speakers. His second and third experimentp@meption supported his
hypothesis because perception of vowel durationclwkerved as a cue, preceded
its production.

Bohn & Flege (1990) in their study, reported inskdirri (1995) examined

perception and production of English vowalsand/«/ by two groups of German
learners; inexperienced and experienced ones. gotips of speakers were able to
distinguish the contrast, but they used differargscthan native speakers and only

the experienced German speakers were able to pradaaontrast. Results of their

experiment supported the hypothesis that percepkiis precede production skills.

2.8.2 Production precedes perception

The results of most studies support the hypothésisthe ability to perceive
sounds precedes the ability to produce them. How8heldon & Strange (1982)

found out that Japanese speakers of English litiveg United States were less
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accurate in perception of /r/ - /I/ contrast inurat utterances than in producing it.

They were testing production, perception and seltg@ption of subjects as well.
They were replicating in their study the resultsGxto (1971), which was

unlike Sheldon & Strange experiment conducted padaand which had similar

results.

2.8.3 Conclusions: relationship between percepticand production

The results of most studies mentioned here or weadein Llisterri support the
hypothesis that the ability to perceive soundsgutes the ability to produce them.

However according to Llisterri it is not so strdighward, to say that
perception precedes production and that you carprartuce sounds you do not
perceive. “Although it seems that perception inegah might precede production,
direct inferences about pronunciation accuracy ean probably be made from
perceptual abilities in a straightforward mannéklisterri 1995, 94).

Furthermore there is a lot of factors which infloerthe relationship between
perception and production according, to Llisteredh include “the age of L2
acquisition, the degree of exposure to the languagd the experience with L2”
(1995, 97). It can also “differ according to thasd of sounds, to the acoustic and

perceptual correlates of these classes an to doatetfects” (Llisterri 1995, 98).

Q: What is the relationship between production aedcgption of Czech
palatal stops by English learners of Czech?

Do perception skills precede production skills arevversa or do they go
hand in hand?

2.9 Present thesis research questions and hypothsse

For the readers convenience are repeated and sizathaesearch questions

which have been mentioned above.

Q1. What is the relationship between production aedcgption of Czech

palatal stops by English learners of Czech?
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Do perception skills precede production skills arevversa or do they go

hand in hand?

Hypothesis According to studies at second language acomséig. by Flege
(1993) which came to conclusion that there is aelink between perception and
production and that perceptual ability exceed petidn, it is highly probable, that

English learners of Czech will have better percalpibilities as well.

Hypothesis However Sheldon & Strange (1982) found out thegpahese
native speakers learning English were less accumaperceiving /r/ - /Il contrast
than in producing it so it possible that Englisarteers of Czech palatal stops would

be the same case.

Q2: Is the perception more difficult if the palatabgs are followed by high

front vowel/1/ or /1:/ than by other vowels?

Hypothesis It can be claimed that for English learners oé€lz palatal stops

it will be more difficult to distinguish alveolargtatal stops if the stop is followed by

high front vowel/1/ or /1:/ than by other vowels becauséhas low F1 and high F2,

and the palatal constriction looks similar so theme not going to be any visible CV

formant transitions.

Q3a What VOT will the new palatal stops in the speeththe L2cz Llen
speakers have?
Is it going to be English-like (negative transfesrh L1) or more Czech-like

(positive transfer from L2)?

Hypothesis There is an assumption that L2cz speakers wiléhmore Czech-
like VOT, because according to Flege’s SLM (Spdesdrning Model) palatal stops
are more different than Czech alveolar stops artefbre learners will more
probably create a new category and more easilytadaget like VOT values, there

will be lower effect of L1 negative transfer.

28



Hypothesis However it is also possible that the L2cz spesakél not form a
new category and will have English-like VOT (negatiransfer from L1) as they

have when acquiring L2 alveolar and velar stops.

Q3b: Will L2cz speakers transfer from their L1en tockZunaspirated after

/s/" rule?

Hypothesis It is possible that L2cz speakers will have agpmn in the Czech

voiceless stops /t/, /c/, Ikl. However there shaubd be a negative transfer from

English when they are preceded by /s/ since thera rule: if/s/ is preceding

voiceless stop, there is no aspiration. The prodoaf /st/, /sc/ and/sk/ might be

more target like and the English learners of Czeely have shorter or any VOTSs.
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3. GENERAL METHODS

The aim of my thesis is to study the acquisitionGxlech palatal stops by
English native speakers. One of my research questicas what the relationship
between perception and production is. There igeclink between perception and
production and it is a question whether percepskifis precede production skills,
or otherwise or they go hand in hand. The resdlis)ast studies reviewed in the
section 2.8 support the hypothesis that perceppicetedes production. | was
examining both perception and production of the -native contrast between
alveolar and palatal stops, which are not in thenplogy inventory of Lleng
speakers, to test this hypothesis.

To test Llen speakers’ production of palatal stopesigned production
experiment, which was based on testing productfguatatal stops in four different
contexts, not to rely solely on results of one tgpproduction task.

Perception of palatal stops was tested by meansQRS task and test
examining categorization of stops according tortéM®T, to see if there was some
negative transfer from native language.

In Chapter 3 | will present two groups of subjeatiso participated in my
research and explain how the testing was conducted.

In following Chapters 4, 5 and 6 | will describedividual experiments, the

methods used, analyses and discussions of results.

3.1 Subjects

3.1.1 American English speakers

The non native experimental group consisted of weveldult subjects, who
were between 20 and 46 years of age and self ezbadrmal-hearing (except for
the subject 6 who reported problems with one eAl).subjects had English
speaking parents and were born in the USA.

American English speakers were living long termtiie Czech Republic,
though the length of their exposure to Czech wasame. It ranged from one year
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and two months (subject 1) to twenty years (subjdgt Ages and length of the
exposure to Czech are given in the table in Appehdi.1.

All subjects were staying in the Czech Republic datended period of time
and returned to the USA only for a few weeks hgljdaith exception of subjects 5,
1 and 11, who reported longer interruption of tliegidence in the Czech Republic.
Subject 1 spent two months in Slovakia, subjectbrned to the USA for two years
and subject 11 spent one year abroad.

Some subjects attended Czech language coursesecg&ull, 2 and 3 were
intensively studying Czech for two months befonevaf in the Czech Republic and
subjects 7 and 8 were enrolled in the Czech larggGagnmer school.

All subjects were living in the Czech-speaking eoniment, but they used
Czech in various situations and had different naiton to learn Czech. Subjects 1,
2, 3,6, 7,8and 12 were working in the Czech Répwas missionaries; they were
talking with people frequently, therefore they usgkech for their work and needed
to speak Czech in the most native sounding way.

However there was a difference, subjects 1, 2, B wéaying in the Czech
Republic for a shorter period of time and then tiveye supposed to return back to
the USA and were speaking among themselves songetimiénglish. Unlike them
subjects 6, 7, 8 and 12 were living in the CzechuRéc for a longer period of time
and used Czech as much as possible in various coioation situations,
furthermore subject 8 reported that he had a Slavgklfriend and subject 7 a
Czech girlfriend.

Subjects 4 and 5 reported that they used Czechnmallyi only in some
situations, when speaking with Czech friends amd&sic public communication.

Subjects 9, 10 and 11 were living in the Czech Rbpdior the longest period
of time (from 16 to 20 years), they were workingréh as university teachers, and
used Czech in various situations in family andublg places.

Some of the subjects reported active knowledgetloérolanguages; French
(subjects 9 and 5), Germany (subjects 2, 3, 5 aparid Irish (subject 9).

A few of them spent longer period of time (morerttane month) in other
foreign countries; subject 2 in China and Guatemsléject 5 in England, Ireland
and in Germany and subject 10 in Austria. Subjéateported that he travelled a lot.
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3.1.2 Czech speakers

Czech native speakers were included in the pemeptxperiments as a
control group. The L1lcz speakers were studentsakaclRy University in Olomouc,
they were between 22 and 29 years of age and\adl $elf reported normal-hearing.

All subjects in the control group were born andwgrg in the Czech Republic
and had Czech speaking parents. Some of them eepative knowledge of
foreign languages; English, Spanish, Germany, Frearad Dutch. Some of them
spent longer time abroad; (subject 2 in Spain aneléxico, subject 6 in the USA,
subject 7 in Germany, subject 8 in Ireland and ustAa, subject 11 in the UK and
subject 14 in the Netherlands and Belgia).

One Llcz female speaker, age 24, also took parthiae tasks of the

production test as a control subject.

3.2 Sessions

Testing of Lleng speakers took place in the commpalassroom at the
department of Czech studies. There were usuallywitheal sessions with each
Lleng speaker. At first they were tested on pradacind afterwards on perception
to avoid subjects being affected by previous listgmo tested segments.

Testing perception of control L1cz group took plakteing two days in the
same computer classroom.

All subjects were given instructions and afterwatlasy proceeded to tests.
There were breaks within and between experimerdsaa test fatigue.

Half of the L1en speakers and 10 L1cz speakers [atatpthe first perception
test before the second perception test and hathefLlen speakers and 4 Llcz
speakers completed the second perception test first

Both groups of native and non-native speakers ofczused during the
perception tests Sennheiser HD 202 headphones suigtion of non-native

speakers and of one control native speaker wasdedan a sound treated studio.
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4. PRODUCTION EXPERIMENT
4.1. Methods

4.1.1 Free Production task

First method to elicit data for the production expent was the Free
Production task. It is a good way to get lot ofunak, authentic language material
from chosen subjects. There is an advantage tbaubjects are not disposed to any
experimental settings so they would most probabtyirma natural way and so the
obtained data should not overly influenced.

However, the Free Production task in my experinvead not completely free
in the true sense. It was to some extent controfeidbjects were asked to speak on
the microphone in the sound treated studio, thezefowas not natural face to

conversation and they were asked two main questdnsh already contained the

tested segments/ and/;/. The first of them was: Csi myslite o rodi&? (“What do

you think about family?”) and the second wak co se &Site? (“What are you
looking forward to?”)

The dialogues were conducted in the similar dioedi and subjects were
given this same two main questions and severalgsiestions, list of them can be
seen in the Appendix 1.2.1. The atmosphere duhegé¢cording was relaxed and,
in spite of the fact that it was under monitorechdition, it resembled casual
conversation. Subjects were not forced into answequestions, when it was
possible they were allowed and encouraged to spedkeir own in order to obtain

the most natural data as possible.

4.1.2 Elicited Production task

The second method to obtain data for productioneexgent was Elicited
Production. It is a good way to get to some extwaturally produced language

material. The data for further analysis can batelicin various ways.
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The stimuli for this part of the production testrevevisual. Subjects were in
random order presented 23 cards with colourfulupées, they can be found in the
Appendix 1.2.2, and they were asked to say whattha see on the cards.

On the cards there were represented things, peopeactions; e.goudik

[bujr:k] (alarm clock),déti [3ect] (“children”), televize[televize] (“television”), stan
[stan] (“tent”) or stin [scr:n] (“shadow”). The words denoting these facts conthine
tested segments/, /3/ and/t/ (/d/ in the initial position was by mistake missingjdan

also sequenc@t/ and/sc/ in initial positions.

Subjects were not forced into answering, they vesieed in case they did not
know the right word to continue, sometimes theyewngiven help but the related

words were avoided no to make the subjects imitate.

4.1.3 Sentence Reading task

The third part of the production experiment was t&ece Reading task.
Subjects were in random order presented 39 cartls sentences and they were
asked to read them.

The stimuli sentences were of various length arch ed them contained a

minimum of 3 up to maximum 8 (average 4) of tegedmentsc/, /3/ and/t/ /d/.

The tested segments were in word initial, medial final position and they were
followed and preceded by various vowels, both saod long.
Some examples of the sentence stimuli are givererut). List of the

sentence stimuli with phonemic transcription caridued in the Appendix 1.2.3.

1)
1. FijdeS se mnou v patek do divadla?  uj[B]eS se mnou v ek [d]o
[slivald]la
2. Deti jsou zéklad rodiny. [#]€[c]i jsou zakl§t] rofz]iny
3. Tomu @vceti prosim & netykej. [tlomu[j]eévee[c]i prosim[c]é ndt]ykej
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4.1.4 Word List Reading task

The last part of the production experiment was Whist Reading task.
Subjects were in random order presented cardswotlls and they were asked to
read them.

The tested segments were in the word initial, meala final position and
they were followed and preceded by various vowsd#y short and long.

Some examples of word stimuli are given under (5t of the word stimuli

with transcription can be seen in the Appendix4l.2.

(2)
1.divka [j:fka] 4. 4¢éna [scena]
2. lag [lace] 5. gyl [stil]
3.tady [tadi] 6. & [ac]
4.2 Results

4.2.1 Data analysis

The tokens with intended palatal stopsand/;3/ from four different parts of

production experiment were transcribed by mysetf Hre quality assessment was
based only on perceptual impression.

The intended palatal stops were classified accgrtbrtheir quality into three
categories; as palatals, which were sounding ndikesor nearly native like, as
alveolars or as “in between”. Under this categogrevpooled tokens which could
not be categorized neither as native sounding glalaor as alveolars and tokens

which were mispronounced. There was not includedatgory “substitutions”
because any subject did not substitute palatakstagp something lik¢dj] or [tj].

The tested segments were rated as correspondigrgded palatals regardless
of their voice, since some subjects did not devdilcal stops in some production

tasks or produced initial stops which were notyfwbiced; this problem was not

part of my research and it could be a questioriuidher studies.
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In the production tasks the production of alveaiaps were not analyzed, it
was supposed that there should not be problemsthatin production because this

category is present in subjects’ L1.

4.2.2 Results of the Free Production task

The tokens with intended palatal staps /3/ for the free production data were

selected from words in which should have been zedlpalatal stops, which were
uttered by Lleng speakers during the Free Produdtek and also from words
which were spontaneously produced during otherymtoin tasks.

The percentage of intended palatals realized aatgisl alveolars or “in
between” for individual subjects were counted fribra tokens in which should have
been realized palatal stops. There was a diffemaniber of tokens for individual
Lleng speakers. While some subjects produced db@ubpr six different words
with intended palatal stops others produced onfgva of them or have repeated
some words. Therefore results in percents for iddad subjects are not based on

approximately the same number of tokens.
All subjects produced some tokens correctly withatad stops[c], [{], some
with alveolar stopqt], [d], and some with something “in between” which was

difficult to categorize. There was both inter-spgalind intra-speaker variations in

production of palatal stopg], [}], some speakers were not consistent; not only

between different words but also within the samedwo

subj. [c] [t] “in betweerf
1 proge¢ [prosce] - déti [yetr]
7 tatinka[tacr:nka] - -
11 déti [yect] tézko [tefko] MESEE [mpeste]

Table 4.1 Examples of tokens with different realization @flaial stop/c/ produced
by different subjects. In the first column there arords with realized palatal stfg,
in the second with alveolar stgg and in the third with something “in between”,

which is marked byft]. First there is listed orthographic form of the davhich is
followed by the phonetic form.
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subj. (1] [d] “in betweerf
2 rodina [rojina] - roding [rodine]
3 kamardli [kamara:j] rodiny [rodini] deti [deti]
8 déti [jetr:] - -

Table 4.2Examples of tokens with different realization elgial stopy/ produced by
different subjects. In the first column there amerds with realized palatal stgg, in
the second with alveolar stg¢] and in the third with something “in between”, winic

is marked by[d]. First there is listed orthographic form of therdiavhich is followed
by the phonetic form.

4.2.3 Results of the Elicited Production task

The percentage of intended palatals realized aatghsl alveolars or “in
between” for individual subjects were counted dniyn tokens elicited in this task;

from tokens, which were in the words, subjects useddenote and describe

presented pictures and which contained tested sggrmeand/y/.

The tested segments which were in the words sugbpidt not recognize or
used a word without palatal stop to describe toupes, were not counted.

All subjects produced, when asked to say, whanhithe picture, some words
with palatal stopgc/ /3/, some with alveolar stops /d/. and some with something

“in between.

picture deti budik tisic télo
subj.
Ccz [yect] [bujr:k] [crst:ts] -
1 [3ect] [bugik] [cIs1:ts] [celo] ?
4 [yeti] ? [hoginki] [cIs1:ts] [celo]
8 [yect] [bujr:k] [crst:ts] [celo]

Table 4.3Examples of L1eng speakers description of somei@s. In the top part of
the table are some of the words presented by pietand its Czech orthographic
form. In the first line there are responses of mantlcz subject and their phonetic
form. In the next lines there are responses of doheag subjects. The question mark
represents something “in between”.
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4.2.4 Results the of Sentence Reading task

The percentage of intended palatals realized aatghs alveolars or “in
between” for individual speakers were counted ftbe number of tested segments

/c/ and/y/, which were in the sentences; there were 49 to&efeg and 31 ofy/.

All subjects produced while reading sentences gbsibps, some pronounced

palatal stops as alveolars and some as somethirgetiveen”.

D¢ti jsou zakla rodiny.
CZ |13 [c] [t [
1 16 e [d 3]
2 6™ [d] [d]
8 |3 [c] [dl 3]
Tomudévéeti prosimté netykej.
CZ 1 [ Ic [c] [t
4 0 [d el [c] [t
10 1) @ 1 [c] [t
12 g @ [t [c] [e]

Table 4.4 Examples of some responses to the sentence stimbkre are
orthographic forms of sentences, in the “firstelsn under them there are responses of
control Llcz subject and responses of three chdskang subjects. Individual
responses to the stimuli are in the phonetic bitackbe question mark represents
something in “between”.

4.2.5 Results of the Word List Reading task

The percentage of intended palatals realized aatghsl alveolars or “in
between” for individual speakers were counted ftbe number of tested segments

/c/ and/y/, which were in words presented subjects on caingse was 36 tokens of

/c/ and 26 ofy/.

In this part of production experiment were datarfrél subjects, data from
subject 4 were not available.
All subjects produced in presented words some glatibps, some alveolar

stops and some “in between” stops.
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tésto naklaak divoch

cz [cesto] [na:klaja:k] [y1vox]
2 [cesto] [naklaga:k] [divox]
10 [cesto] [naklaga:k] [divox]
12 [cesto] [naklajak] [y1vox]

Table 4.5 Examples of some responses to the word stimulihéntop of table there
are orthographic forms of words, in the “first”dithere are responses of control L1cz
subject and then responses of three chosen L1&erss

4.2.6 Summary

In all parts of the production experiment subjguitsduced palatal stops/ /3/

in all word positions, word initially, medially anfinally and when followed or
preceded by various vowels both short and long.

The mean percentage of realization of intendedtglalén all tested contexts
was according to repeated measures of analysiar@nce (henceforward ANOVA)
[F(2, 20)=41.111, p=.00000] following; on the wholdeng speakers realized

73,6% of intended palatals as palatgls [3] 11,1% as alveolar stogs] [d] and

15,14% as something between alveolars and palatals.

The mean percentage of realization of intendedtgalan individual contexts
can be seen on a Figure 4.1 The graph, was prodiycexpeated measures ANOVA
with the following within speaker factors (contexttd realization). The interaction
of context and realization was significant [F(6) 68.9006, p=.00007)].

The realization of intended palatals as palatals \weound 80% in the
following three contexts - picture, word list anehsence, if the context changed to
the context of free production the realization atended palatals as palatals
decreased to 60,12%. The realization of intendddtgda as alveolars was in the
three contexts around 10%, in the free productiontext was the realization of
intended palatals as alveolars 11,06%. Howeverrgakzation of intended palatals
as “something between” increased in the free pribclucontext, it was 28,17% in

other three contexts it was around 10%.
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Context * Realization interaction: F(6, 60)=5.9006, p=.00007
Error bars indicate .95 confidence intervals
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Figure 4.1 Mean percentage of intended palatals realizedatgb stopgc] [3], as

alveolar stopgt] [d] or as something “in between” in four tested cot#ein free
production context, in picture context, in senteoaetext and word list context.

These findings applied to both voiced and voicelgsakatals. According to
repeated measures ANOVA with two within speakeitdiac (context and voice)

there was not any significant difference [F(2, Q0295, p=.92989] between the

production of voiced and voiceless palafald].

One control Czech subject scored in the three mdrsoduction experiment
100%.

4.3 Discussion

Llen speakers produced palatal stops in all testedexts, though in free
production they produced significantly less palaips (about 60%) and more
palatal stops which could not be categorized astalattops (about 28%)

The last category also might indicate that theyuaed the category of palatal
stops because they were trying to contrast theokdke and palatals but may have
some problems with articulation of native soundadptals.

Lower occurrence of palatal stops in the Free Retioin task could be due to
the fact that palatal stops were in natural, fluspdech, which is more complex and
tested segments were influenced by surroundingdsouPalatal stops uttered in the
picture context were produced as well as in Frestion task without graphical

help, but words were usually uttered on their owtheut context.
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It could be also due to fact that the speech nadterithe free production part
was not well balanced, while some subjects produeady tokens, some produced
only a few.

Llen speakers produced more palatal stops in tinesee and Word List
Reading task, it could be due to the fact thatetheais visual help. The palatal stops
where signalized by graphic symbols and even tligests who did not produce
native sounding palatals in the Free Productiok tagy uttered palatal stops
because of the visual cue and furthermore the stsbjeere reading the sentences

carefully and slowly.
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5. PERCEPTION EXPERIMENT 1
5.1. Methods

5.1.1 Stimuli

The stimuli for the Forced Choice Phoneme Seledtibereafter FCPS) task
were in my perception experiment nonsense words¢chwhresembled real Czech
words as least as possible. | decided to use nsesgards to avoid influence by
lexical content.

The FCPS task consisted of 250 disyllabic stinttgich of them contained one

of the tested segments /d/, /c/ /3/, /k/ /g/. (Velar stops were included in the
perception experiment because it was supposed_ ilest speakers could perceive a

new category of palatal stops possibly as eithexadar stops or velar stops, because

both categories are next to the palatal stops.)t€hed segments occurred word
initially, medially and finally. The exceptions veetl/, /4 and/g/, they did not occur
word finally because in Czech they are subjectsaf devoicing.

One of my research questions was whether the pesneg more difficult if
the palatal stops are followed by the high fronivets /1/ /1:/ than by other vowels.
To test my hypothesis each of the tested segmentsord initial and medial

position was followed, in case of final stops paEx by every voweh/, /e/, 1/, /o/,

/u/; by short as well as by long one.

Summary of nonsense stimuli according to positibtested segments as well
as vowel quality is given under (1). Examples aheacstimuli in FCPS task can be
seen below in Table 5.1, list of all stimuli in tREPS task can be found in the
Appendix 1.3.1.
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(1)

(a) 100 tokens with a word initial stop: 20 tokefgacht/, /c/, /d/, /3/ ; 10 tokens of each

K/, g/
- 2 nonsense words withl, /c/, /d/, /3/; 1 nonsense word witl/, /g/
-each/t/, /c/, /d/, 13/, I/, Ig/ was followed bya/, /a:/, /¢/, /e:/, I/, I/, [o/, Jo:/, lu/, ha:/

(b) 100 tokens with a word medial stop: 20 tokeinsaeh/t/, /c/, /d/, /3 ; 10 tokens of each

/k/, g/
- 2 nonsense words withl, /c/, /d/, /3/; 1 nonsense word witl/, /g/
-eachvt/, /c/, /d/, 13/, Ik/, /g/ was followed bya/, /a:/, /e/, /e:/, I/, It:/, o/, lo:/, h/, u:/

(c) 50 tokens with a word final stop: 20 tokengath/t/, /c/ ; 10 tokens of eachk/
- 2 nonsense words wittl, /c/; 1 nonsense word witk/
-each/t/, /c/, /k/ was preceded b/, /a:/, e/, le:/, I/, i/, [0/, lo:/, ha/, hu:/

word initial téfo [cefo] tifo [cifo] tafo[cafo] t'ofo [cofo] t'ufo [cufo]
stop téfo[ce:fo] tifo [cr:fo] t'afo[ca:fo] t'0fo [co:fo] tufo [cu:fo]
word medial | mudes[mudes] | mudys[mudis] | mudas[mudas] | mudos[mudos] | mudus[mudus]
stop mudés[mude:s] | mudys [mudr:s] | mudds[muda:s] | mudds[mudo:s] | mudis[mudu:s]
word final sulek [sulek] sulik [sulik] sul&k [sulak] suldk [sulo:k] suluk [suluk]
stop

Sulé& [sulek]

sulik [sulrk]

Sul& [sula:K]

suldk [sulo:k]

sultk [sulu:k]

Table 5.1 Examples of nonsense stimuli in the FCPS taskjographic form is
followed by phonetic form.

The nonsense word stimuli were produced by two fenmative Czech

speakers, students at Palacky University, age 2R2&n Both were speakers of

colloquial Czech; one of the standard varietiesoiz&he stimuli were recorded in

a sound treated studio. There were together 5@@ubtirom both speakers. They
were edited in the program Praat (Boersma, 200G2allly in the FCPS task there

was 250 stimuli. Approximately half of the stimwas by one speaker and half by

the other and both speakers were represented aégoatly, with respect to tested

segments and quality of vowels.
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The FCPS task was made in the program Praat (Beer2d92). The stimuli
in the FCPS task were presented in a random ordkeeach of them was repeated
only once.

In the FCPS task there was a replay button andestsbjcould hear the
stimulus twice. On one hand the subjects could Heasstimulus again if they had
misheard it but on the other hand it could influeribe results because subjects
could listen to the stimulus intentionally twicedaaimed to click on the right

response button.

5.1.2 Procedure

The FCPS task was presented on computers. Thewgstrun in Praat
(Boersma 2002). Subjects heard the stimuli ovenBeiser HD 202 headphones, on
the monitor they saw six response buttons, witlelst d, 7, 4, kandg and were
asked to click on the button according to whichegssegment they heard in the
stimuli.

Before the proper test began subjects were givstmuictions in Czech and
there was a trial test to make subjects familighwie procedure. There were six
response buttons and a replay button in the &&ldnd the tested segments were in
word initial, medial and final position as in th€F task. Unlike in the proper test

there were only 18 stimuli with tested segments #@nadstimuli were real Czech
words; e.g.ticho [cixo] (“silence”), Iéka [le:kar] (“doctor”) or mlady [mladr:]
(“young”). By accident there occurred two errofgre were two tested segments in

two stimuli and subjects were informed about it @s#ted to click on one of the

corresponding buttons.

Subjects were also told that the sound they hearcde.g. [pocefi:] is
represented by the button with the labelot to confuse it with orthography. The
orthographic form oflpocef1:]] is poteSi so they might click on the button with

labelt.
After the trial test subjects proceeded to the erpent. Between both tests
and within the FCPS task there were breaks to aesidfatigue.
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5.2 Results

Repeated measures ANOVA with one within speaketofaglocation)
examining the FCPS task revealed that the maincteféd the location was
significant [F(1, 11)=26.323, p=.00033]. L1en spaakperceived incorrectly most
segments, which were in the word final position ofatb 25% of incorrectly
perceived). They had fewest problems with perceptb segments, which were
word medially (about 10%); the word initial segngemtere misperceived in about
15%. The graphical representation of this diffeeecan be seen on Figure 5.1.

L1: English
Main effect of Location: F(2, 22)=9.7295, p=.00094
Error bars indicate .95 confidence intervals

w
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Mean percentage of incorrectly perceived
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o

initial medial final
LOCATION

Figure 5.1 The mean percentage of incorrectly perceived sicgs with respect to
the location of the tested segments by L1en spsaker

L1lcz speakers have according to repeated measiN€d/A with one within
speaker factor (location) significantly (p=.0083@st problems with perception of
tested segments, which were located word initidlihye graph made by ANOVA can

be seen on Figure 5.2.
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L1: Czech
Main effect of Location: F(2, 26)=5.7818, p=.00837
Error bars indicate .95 confidence intervals

initial medial final
LOCATION

Figure 5.2 The mean percentage of incorrectly perceived stdfs respect to the
location of the tested segments by L1cz speakers.

Native speakers perceived incorrectly about 3,4%afd initial stops. They

had fewest problems with perception of word mestiaps (about 1% of incorrectly

perceived stimuli), while incorrectly perceived wdinal stops were in the middle

(about 1,5% of incorrectly perceived stimuli).

The main effect of place of articulation in the eaped measures ANOVA

with following within speakers factors (place otieamlation and voicing) reached
significance [F(2, 22)=7.9293, p=.00255]. Llen #eea perceived incorrectly
20,76% of stimuli with palatal stops, 13,47% ofrsili with alveolar stops and 2,5%

of stimuli with velar stops.

Repeated measures ANOVA with one within speaketofaoice) revealed
that L1en speakers had significantly [F(1, 11)=28,3p=.00033)] more problems

with perception of voiceless palatal stops. Theyc@eed incorrectly 15,79% of

voiceless palatal stops’ and 8,47% of voiced palatal stofp's
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L1: English
Place * Voice interaction: F(2, 22)=4.7874, p=.01879
Error bars indicate .95 confidence intervals
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Figure 5.3 The mean percentage of incorrectly perceived destgmentst/, /d/, /c/,
/3/, /k/ and/g/ with respect to their voice and place of artidolaby L1en speakers.

The interaction of place of articulation and voaan be seen on Figure 5.3
which was made by repeated measures ANOVA. Theaictien of this two within
speaker factors was significant [F(2, 22)=4,780p879].Post hocFisher's LSD

test revealed that there was a significant diffeeerbetween Llen speakers
responses to voiceless alveolar sto@and palatal voiceless stop /c/oat0.01, they
perceived incorrectly about 25% of voiceless pakttaps.

Post hocFisher's LSD test revealed that there was a saamif difference

between Llen speakers responses to voiced alvetwpr/d/ and palatal voiced

palatal stopj/ at a=0.01; they perceived incorrectly about 15% of edigalatal

stops.

Post hocFisher's LSD test revealed that there was a saamit difference

between Llen speakers responses to voicelesslstgia/ and palatal voiced stop

3/ ata=0.05. It was more difficult for them to perceiveiceless palatal stops (about

25% incorrectly perceived) than voiced palatal stqabout 15% incorrectly
perceived).

Llcz speakers did not have any significant (p=.2370roblems with the
perception of stops with respect to the place téwaation.
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Repeated measures ANOVA with one within speakedbfgpreceding vowel)
revealed that there was not any significant (p=/2j flifference in perception of L1
en speakers with respect to preceding vowel in cdseord final stops (word

medial stops were not included, because there whasequal representation of

vowels, only high front rounded vowel' was preceding word medial stops).

Llcz speakers also did not have any significant3p363) problems with

perception of palatal stops if they were precedétee by high front unrounded

vowels/i/ or /1:/ or by other vowels.

Repeated measures ANOVA with one within speaketofatthe following
vowel), indicated that there was a significant Q®243) difference of Llen
speakers perception of palatal stops, if they i@lewed by different vowels. L1en

speakers perceived incorrectly 35,42% of palatalewed by high front unrounded

vowels/i/ /1:/ and 21,01% of palatals followed by other vowels.

The interaction of voice and following vowel can been on a Figure 5.4
made by repeated measures ANOVA with the followmighin speaker factors
(voice and following vowel). The interaction of eei and following vowel was
[F(1, 11)=5.2089, p=.04336].

L1: English
Voice * Following Vowel interaction: F(1, 11)=5.2089, p=.04336
Error bars indicate .95 confidence intervals
70

—o— voiceless palatal
60 -~ voiced palatal 1
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40
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[il or fii/ all other Vs

Figure 5.4 The mean percentage of incorrectly perceived wbipelatal 5/ and

voiceless palatat/ followed by eithery or/1:/ or other vowels by L1en speakers.
* Significant difference revealed Ipost hocTukey’s test att =0.01.
fii/ Stands for high unrounded vowe/.

48



L1en speakers perceived incorrectly 35,42% of pkdbllowed by front high

unrounded vowela/ /1:/ (it applied to both voiced and voiceless palat&®st hoc

Tukey’s test revealed that there was a significhiférence between Llen speaker’'s

responses to the voiced palatal followed by fraghhunrounded vowels/ /1:/ and

voiced palatal stimuli followed by other vowels at0.01. They perceived

incorrectly 35,42% of voiced palatals followed bgrit high unrounded vowels

/1:/ and 14,58% of voiced palatals followed by othewets.

Repeated measures ANOVA with one within speakeofgfollowing vowel)
examining perception of L1cz speakers revealedttiegt had marginally significant
(p=.06154) problems with perception of palatal stdpllowed by high front

unrounded vowelr/ or /1:/. They perceived incorrectly 11,16% of palatal stop

followed by high front unrounded vowal or /1:/ and 1,4% of palatal stops followed

by other vowels.
The interaction of voice and following vowel wastnsignificant [F(1,
13)=1.5970, p=.22853].

5.3 Discussion

Llen speakers had most problems with identificatibword final consonants,
this result is in accordance with findings of M. Redford and R. L Diehl (1999).
Results of their experiments strongly supportedr theediction that syllable-initial
consonants are identified more accurately tharalsidl final consonants. As they
were testing the CVC syllable, their results migbktapplied rather to word initial
than to syllable initial consonants.

The word final consonants have weaker burst andkeinlord initial
consonants are not stressed (in Czech there islyusi@ main stress on the first
syllable), they are not so prominent and therefioes are not so easily identifiable.

Word initial consonants were more easily identiigaby L1len speakers than
final consonants, probably because they could donsore acoustic cues such as

voicing, VOT, burst, formant transitions or onsetfuency.
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L1lcz speakers had different pattern of mispercemad stops with respect to
location of target segments They identified moreuaately word final than word
initial consonants.

It seems that both groups of subjects needed eiffecues to identify
consonants.

The word medial stops caused least problems wiéimtification for both
groups of L1 speakers, it might be due to the faat besides other acoustic cues
there are vowel formant transitions, which providdormation about place of
articulation, from both sides, into and out of domsonant.

The results of the FCSP task also revealed thanh Lgeakers had most
problems with identification of palatal stops. Thirsding is in accordance with the
fact that they are not in the phonemic inventoryttedir L1 and they are a new
category for Llen learners of Czech and accordmANOVA they had more
problems with identification of voiceless palattdfss.

The alveolar stops are part of the non-native esitof alveolar and palatal
stops, therefore they might not be distinguishemmfrpalatal stops. Unlike the
alveolar stops, the velar stops are an old catefyory1en learners of Czech and
they did not have problems with perception of tagegory.

The palatal stopsc/ and /3 which were perceived incorrectly by Llen
speakers could be perceived either as the alvetdas/t/, /d/ or as the velar stops

/k/ /g/. Nevertheless, it is not possible to say, whethee of these possibilities

prevailed or they were balanced, it would needhfrtanalysis of misperceived
palatal stimuli.

However, it was not entirely necessary to analyzbéacause Llen speakers

perceived correctly about 80% of palatal stag@s/y/; at greater than chance level,

which means that they have most probably acquia¢egory of palatal stops and are
able to distinguish them from the alveolar stopsthe non-native contrast of
alveolar and palatal stops.

Furthermore the results of production experiment bt indicate that Llen
learners of Czech would substitute Czech palatgissivith velar stops.

L1cz speakers, as native speakers did not haveignificant problems with

perception of stops when considering place of adtwn.
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Both Llen and Llcz speakers did not have any sogmf problems with
perception of palatals when they were preceded iffgrent vowels. They were
probably identified by different acoustic cues thgrtransitions into a consonant.

Repeated measures ANOVA revealed that both groaps problems with
perception of palatals in context of different éolling vowels, when we consider
category of palatals as a whole.

However Tukey'spost hoctest revealed that Llen speakers did not any

significant differences in perception of voicelgsalatal stop/c/ when it was
followed by eitheri/ or /1/ or by other vowels. There was only significanfeténce

between perception of voiced palatal stgpvhen followed by1/ or /i/ and when

followed by other vowels. L1cz speakers did notéhawmy significant interaction of
voice and following vowel.

In spite of the fact that locus for F2 is very hahd it is in the same place as

F2 of vowel 1/ (see MluvniceCestiny 1 1986, 45) it did not cause Llen speakers

problems with perception of voiceless palatal stops

The voiceless palatal stops have stronger burst ttia voiced one, therefore
the subjects probably preferred as a cue rathest han formant transitions, unlike
the voiceless the voiced palatals have weaker Jbswssubjects had to use as a cue

formant transitions.
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6. PERCEPTION EXPERIMENT 2
6.1 Methods

6.1.1 Stimuli

The stimuli for the second perception experimentewensense words, which

could be possibly well formed Czech wortip /cefo/, defo /zefo/, tefo /tefo/, defo
/defo/, kefo/kefo/ andgefo/gefo/. The stimuli had different values of VOT and were
placed on the three continuad/, /c-y/, and/k-g/. Each continuum had 10 steps, the

range of values was from -75ms6ms (0 was not included). The steps were not

raising arithmetically but logarithmically; step®mrg the continuum can be seen in
the Table 6.1.

VOT values/ms
/t-d/ continuum!| -75 | -38 | -19| -10| -5| 5| 1p19|38| 75

Table 6.1Example of /t-d/ continua.

Individual steps along continua were made from hurespeech tokens of

/cefol/, /yefo/, /tefo/, /defo/, /kefo/ and gefo/ produced by an adult male speaker,

which were edited to make each steps in the coatiwhile still resembling human
speech as much as possible.

Stimuli on the/t-d/ continuum were edited from human speech recorded
tokens of{tefo] and[defo]. There was a burst noise from one token of hurpaech
recorded token oftefo]. The vowel[g] in the stimuli was used from one token of

[defo] and was manipulated in Praat (Boersma 2002) byrihod PSOLA. The

vowel length was reduced to 80% of its originalgim to make it sound natural in

all tokens along thé&-d/ continuum. Formant transitions for the base stimwas

taken from the token gtiefo].
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To make the't-d/ stimuli with longer values of positive VOT the seiwas

truncated in the central portion of the noise. Hogse was taken randomly from

different tokens oftefo] by the same speaker and inserted randomly intoghtal

part of the aspiration noise. The voicing for thiensli with negative values of VOT

was taken from one natural token [@ftfo] and was elongated or truncated as
needed.

To make the base stimulus f@rs/ continuum, the vowel was used from one
natural token ofjefo] and it was manipulated in Praat (Boersma 2002kefii® of

[3efo] and [cefo] had different intensity of burst. The burst nowas used from

natural token ofcefo] and the lower part of burst was filtered; from S&ZD50 and
smoothed 100.
The vowel of the 38c-3/ stimulus was shortened. The stimulus with the VOT

75ms was made from the natural tokerfaefo], the vowel was shortened and the

aspiration noise was taken from another naturakrioéf [cefo] and was inserted

nearly into the same place.

The stimulus with VOT 19, 10 and 5ms were made ftbenpreceding stimuli,

which were shortened; eg. the stimulag/ 19ms was made from the stimuligs/

38ms which was shortened to 19ms.
The stimuli with negative values of VOT were madent the base stimulus

and there was added prevoicing from natural tokeeto]. The cursor was moved

to zero and the prevocing was selected from Oms®, 10ms, 19ms and 38ms.

The soundefo] in the base stimulus on thle-g/ continuum was used from
one natural token dikefo]. The glottal pulse was used from one natural taken
[gefo]. The burst was reduced and the cycle before begnof voice was used
from natural token offgefo].

The stimulus with VOT 19ms was made from the natimeen of[kefo], the

burst was reduced and the intensity was lowered.sfimulus with VOT 10ms and

5ms were shortened from the stimulus with VOT 19ms.
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The aspiration noise in thé&-g/ stimulus with VOT 75ms was taken from

another natural token pefo] and was randomly inserted nearly in the same place

The stimuli with negative values of VOT were madani the stimulus /k-g/
5ms and there was added corresponding voicing.

Each stimulus was repeated five times and they weFsented in a random
order, but there did not occur any doublets, wmgrans that the same stimuli were
not after each other. In the identification taskrehwas a replay button and the

stimuli could be played again.

6.1.2 Procedure

The “VOT identification test” was presented on cangss. The test was run in
Praat (Boersma 2002). Subjects heard the stim@emheiser HD 202 headphones,
on the monitor they saw six response buttons, lakiklst, d, 7, &, k andg and were
asked to click on the button according to whichegssegment they heard in the
stimuli.

Before the proper test began subjects were givstmuictions in Czech and
there was a trial test to make subjects familighwie procedure. There were six
response buttons and a replay button in the &&tl ds in the “VOT identification”
test. Unlike in the proper test there were onltigsli, the end points of the three

continua; it means the stimuli with VOT 75ms an8ma.

Subjects were also told that the sound they hearlg.[cefo] is represented

by the button with the labélnot to confuse it with orthography. The orthogriaph

form of [cefo] is téfo so the subjects might click on the button witheldb

After the trial test subjects proceeded to the erpent. Between both tests

and within the test there were breaks to avoidftegjue.

6.2 Results

Repeated measures ANOVA with one between speakworff_1) indicated
that there were significant differences in incotie@erceived stimuli. The main
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effect of L1 was [F(1, 24)=5.8841, p=.02316]. Lilspeakers perceived incorrectly
place of articulation in 6,94% of all stimuli whilelcz speakers perceived
incorrectly place of articulation in 3,17% of ainsuli.

Repeated measures ANOVA with one within speakeofgplace) examining
perception of L1len speakers revealed that the mff@ct of place was significant
[(F2, 22)]=11,206, p=.00044]. L1en speakers ideadifncorrectly most stimuli with
palatals stops (13,5% of incorrectly perceivedntstimuli with alveolar stops (7%)
and the fewest problems with perception of placarttulation they had at stimuli
with velar stops (0,33%).

The main effect of place reached significance [A@)=3.9774, p=.03111]
also by Llcz speakers. They according to repeatedsures ANOVA with one
within speaker factor (place) made most errors deniification of place of
articulation at stimuli with alveolar stops (6,43%)an in stimuli with palatal stops
(3%) and at least in stimuli with velar stops (Q%)7

On Figure 6.1 you can see the significant [F2(2)=881009, p=.00766]
interaction of L1 and place. The graph was produnecepeated measures ANOVA

with the following between speaker factor (L1) amthin speaker factor (place).

L1 * Place interaction: F(2, 48)=5.4009, p=.00766
Error bars indicate .95 confidence intervals

14

12

10

Mean percentage of incorrectly perceived place

o N A O ®

alveolar palatal velar

Figure 6.1 Mean percentage of incorrectly perceived placart€ulation for L1cz
and L1 eng speakers in responses to the stimuligaddveolar, palatal and velar
continuum with varying VOT.

The mean percentage of responses to stimuli aleeg/OT /t-d/ continuum

ranging from stimuli with values of VOT from -75r® +75ms perceived as voiced
is shown in Figure 6.2. There are two lines, oragents the responses to stimuli
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by Llen speakers and the second of L1cz speakewgsl produced by repeated
measures ANOVA with following between speakersda¢t1) and within speaker
factor (VOT). The interaction of L1 and VOT was 9F-216)=8.0098, p=.00000].

L1 *VOT: F(9, 216)=8.0098, p=.00000
Error bars indicate .95 confidence intervals

100
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60

40

20

Mean percentage perceived as voiced

0 =% L1 en
oLl ez

td-75 td-38 td-19 td-10 td-5 td5 td10  td19 td38  td75
VOT

Figure 6.2 The mean percentage of responses orn'ttbé continuum perceived as

voiced by Llen and by Llcz speakers. The horizoas@s represents the VOT
continuum ranging from -75ms on the left to +75mdlee right.

** Significant difference revealed kyost hocTukey’s test att =0.001.

* Significant difference revealed Ipost hodrisher’'s LSD test at =0.5.

Stimuli with large VOT were identified as voiced lbpth Llen and Llcz
speakers. Fisher’'s LSpost hoowas used and it revealed that there was a signific
difference between Llen speaker's and L1cz spemakesponses to the stimulus
“td10” at a=0.5; both groups of L1 speakers perceived it asillyoiced.

Posthoc Tukey's test was used and it revealed that theas av significant
difference between Llen speaker's and L1cz spemkesponses to the stimulus
“td19” at 0=0.001. 100% of stimuli with VOT 19ms was perceiwesl voiced by
Llen speakers, the L1cz speakers perceived asdvabmmit 80% of this stimuli.

The post hocFisher’'s LSD test revealed that there was a sggmt difference
between Llen speaker’s and L1lcz speaker’'s respdostse stimulus “td38” at
a=0.5. About 20% of tokens of the stimuli “td38” wasrceived as voiced by Llen
speakers. However L1lcz speakers perceived as vaiobd10% tokens of this
stimuli.

The “td75” stimuli was perceived as voiceless bthlgroups of speakers.
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L1 * VOT interaction: F(9, 216)=4.2293, p=.00005
Error bars indicate .95 confidence intervals
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Mean percentage perceived as voiced

0 =% L1 en 0
o L1 cz

*

Gidj-75 tdji-38 tidi-19 tidi-10 t4di-5  4dj5  tdjl0  Gdjl9 tdj38  tdj75
voT

Figure 6.3 The mean percentage of responses or'cecontinuum perceived as

voiced by Llen and by Llcz speakers. The horizoat@s represents the VOT
continuum ranging from -75ms on the left to +75mdlwe right.

tjdj Stands for palatal stops’ and/y/.

** Significant difference revealed hyost hocTukey’s test att =0.001.
* Significant difference revealed Ipost hocTukey'’s test at =0.05.

On Figure 6.3 is represented classification of glirwith varying VOT along

/c-3/ continuum by Llen and L1lcz speakers. It was predury repeated measures

ANOVA with following between speakers factor (L1ljpcawithin speaker factor
(VOT). The interaction of L1 and VOT was [F(9, 226)2293, p=.00005].

The stimuli with large VOT were by both L1len andcklspeakers identified
mostly as voicedPost hoc Tukey's test revealed that there was a significant
difference between Llen speaker's and L1lcz spemkesponses to the stimulus
“jdj19” at 0=0.001; while the L1en speakers identified as vigbout 70% of the
“tjdj19” stimuli, the L1cz speakers identified agieed nearly 40% of them.

Post hocTukey’s test also revealed that there was a sogmf difference
between Llen speaker’'s and Llcz speaker’s respdaste stimulus “tjdj38” at
a=0.05; nearly 40% of tokens of this stimulus wascpwed as voiced by L1 en
speakers, while only about 15% of these stimuli paceived as voiced by L1lcz
speakers.

The “tjdj75” stimuli was perceived as voicelesshmth groups of speakers.
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L1 * VOT interaction: F(9, 216)=13.538, p=.0000
Error bars indicate .95 confidence intervals

100

80

60

40

20

Mean percentage perceived as voiced

o

P I S % ,,,,,,
o L1 cz

kg-75 kg-38 kg-19 kg-10  kg-5 kg5 kg10 kgl9 kg38 kg75
VOT

Figure 6.4 The mean percentage of responses onkiy continuum perceived as

voiced by Llen and by Llcz speakers. The horizoata@s represents the VOT
continuum ranging from -75ms on the left to +75mdlwe right.

** Significant difference revealed kyost hocTukey’s test att =0.001.

* Significant difference revealed Ipost hocTukey'’s test at =0.05.

On Figure 6.4 you can see the mean percentagassifitation of individual

steps along thék-g/ continuum, which were perceived as voiced. Thelyraas

produced by repeated measures ANOVA with followbejween speakers factor
(L1) and within speaker factor (VOT). The interactiof L1 and VOT was [F(9.
216)=13.538, p=.0000].

The stimuli with large VOT were identified mainlg aoiced by both Llen
and Llcz speakerd?ost hocTukey's test revealed that there was a significant
difference between Llen speaker’s and L1cz speakesponses to the stimuli “kg-
57, “kg5” and “kgl10” ata=0.001. Nearly 80% of “kg-5" and “kg5” stimuli were
perceived as voiced by L1len speakers, while L1ealsgrs perceived as voiced only
about 25% of them. Nearly about 60% of the “kgl@msali were perceived as
voiced by Llen speakers while Llcz speakers pezdejust about 10% of this
stimuli as voiced.

Post hocTukey’s test also revealed that there was a sogmf difference
between Llen speaker's and Llcz speaker’'s respdostee stimulus “kgl9” at
a=0.05. While Llen speakers perceived about 30%hefstimuli still as voiced,

L1cz speakers perceived them mostly as voiceless.
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The “kg38” and “kg75” stimuli were perceived as egless by nearly all
speakers.

On the following graph on Figure 6.5 you can se® rirean percentage of
alveolar, palatal and velar stimuli perceived age® by L1en speakers. The graph
was produced by repeated measures ANOVA with tllewiong within speaker
factors (place and VOT). The interaction of pland ¥ OT was [F(18, 198)=7.1760,
p=.0000].

L1: English
Place * VOT interaction: F(18, 198)=7.1760, p=.0000
Error bars indicate .95 confidence intervals
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Figure 6.5 The mean percentage of responses along the thrtimuwa perceived as
voiced by Llen speakers. The horizontal axes reptegshe VOT continuum, from -
75ms on the left to +75ms on the right.

Post hocFisher's LSD test revealed that there was a st difference
between Llen speakers responses to the alveolgradaizl stimuli with VOT 19ms
ato=0.01 and VOT 38ms at=0.05.

Post hocFisher's LSD test revealed that there was a saamit difference
between Llen speakers responses to the palataledendstimuli with VOT -5ms at
a=0.05 and between the responses to the alveolavead stimuli with the same
VOT at 0=0.01. The alveolar and palatal stimuli were idedi mainly as voiced
but the velar stimuli were already considered aseless; about 20% perceived as
voiceless.

Post hocFisher's LSD test revealed that there was a st difference
between Llen speakers responses to the alveolaredanrdstimuli with VOT 5ms at
a=0.01.
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Tukey’s post hoctest revealed that there was a significant diffeeebetween
Llen speakers responses to the palatal and vetaslistvith VOT 10ms, 19ms and
38ms ata=0.001.Post hocTukey's test also revealed that there was a sogmit
difference between Llen speakers responses tolwbelar and velar stimuli with
VOT 10 and 19 at=0.001.

Post hocTukey’'s LSD test revealed that there was a sigaifi difference
between Llen speakers responses to the alveolaredaudstimuli with VOT 38ms
ata=0.001.

Whereas the alveolar and palatal stimuli with VOOmE were perceived as
voiced, about 40% of velar stimuli with VOT 10ms swveonsidered as voiceless.
The alveolar and palatal stimuli with VOT 19ms wetdl considered as voiced but
about 20% of the velar stimuli with this value oDV was perceived as voiceless.

On the following graph in Figure 6.6 you can see thean percentage of
responses along the three continua perceived asd/bly L1cz speakers. The graph
was produced by repeated measures ANOVA with tilewiong within speaker
factors (place and VOT). The interaction of pland ¥OT was [F(18, 234)=19.960,
p=.0000].

L1: Czech
Place * VOT interaction: F(18, 234)=19.960, p=.0000
Error bars indicate .95 confidence intervals
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Figure 6.6 The mean percentage of tokens on the three cenpatceived as voiced
by L1lcz speakers. The horizontal axes represeat¥ @il continuum ranging from -
75ms on the left to +75ms on the right.
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Post hoc Tukey's and Fisher's tests revealed that thereeweot any
significant differences between L1cz speakers mesp® to the alveolar and palatal
stimuli. The pattern of identification was neatgtsame.

The stimuli with large VOT were perceived as voic&tde stimuli with VOT
19ms were perceived as voiceless. About 60% tokétisis stimuli was perceived
as voiceless. The stimuli with VOT 38ms were peregimainly as voiceless.

Post hocFisher’s test revealed that there was a signifid#ference between
L1cz speakers responses to the palatal and vetarlstvith VOT -19ms ati=0.01.

Post hocTukey’s test revealed that there was a significhiférence between
L1cz speakers responses to the palatal and velarssmuli with VOT -5ms, 5ms,
10ms, 19ms ai=0.001.

There was also according st hocTukey’s test a significant difference
between L1lcz speakers responses to the alveolavedadstimuli with VOT- 5ms,
5ms, 10ms and 19ms at0.001 While the velar stimuli with VOT -5ms were
perceived as voiceless, the palatal and alveolarubtwere indentified mostly as
voiced. As voiceless were perceived the palatal alwdolar stimuli with VOT
19ms.

Post hocFisher’s test revealed that there was a signifiddference between
L1cz speakers responses to the palatal and vetaulstvith VOT 38ms atn=0.05.
While the velar stimuli was considered as voiceleti about 20% of responses to

the palatal stimuli was identified as voiced.

6.3 Discussion

Results of the second perception experiment regdhkg L1len speakers have
the same pattern of incorrectly perceived placeadiculation as in the first
experiment. It was for them most difficult to idéytcorrectly palatal stops,
probably because they were a new category for thk@mL1cz speakers, as they are
native speakers, it was not so difficult to pereatorrectly palatal stops.

Alveolar and velar stops were difficult for bothogps approximately at the
same rate, and the velar stops were most easilytifidée by both groups of
speakers. It could be due to the fact that theyatgairs of the contrast palatal and

alveolar stops.
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L1cz speakers had most problems with identificabbmalveolar stops (about
6% of incorrectly perceived) it could be due to fhet that L1cz speakers are not
used to oral stops with longer values of VOT anlikerthe velar stops they were in
contrast with palatal stops.

Llen speakers resembled native Czech speakersaappen of “td” stimuli
with negative VOT, however there was different sroser point for both group of
speakers. It seems that Llen speakers needed |aogiive VOT to classify the
alveolar stop as voiceless. There was a differemperception of stimuli with VOT
19ms, while L1en speakers perceived them stillased L1cz speakers perceived
them already mainly as voiceless. The Llen speagiisdid not perceive the
stimuli with VOT 38ms as perfect voiceless alveaiap.

Llen speakers had probably negative transfer frdm HEnglish voiceless
alveolar stops, which are stressed and syllabtelirhave longer values of VOT,
therefore Llen speakers need longer values of ®petceive alveolar stops as
voiceless. Furthermore the voiced alveolar stopsiware in English syllable initial
are not fully voiced so Llen learners of Czech @eed alveolar stimuli with
positive values of VOT still as voiced.

Perception of palatal stops resembled perceptioraleéolar stops. Llen
speakers demanded longer values of VOT to pergmlagal stop as voiceless. For
Llcz speakers were already the stimuli with VOT &9examples of voiceless
palatal stops, L1en speakers perceived them stibaed.

According to ANOVA andost hoctests there was a difference between Llen
speaker’s perception of alveolar and palatal stimath VOT 19ms and 38ms.
While they perceived the “td19” stimuli more asaed in case of alveolar stops; in
case of the “tjdj38” stimuli was the perception esed, about 35% of “tjdj38”
stimuli was perceived as voiced and only about 20%d38” stimuli was perceived
as voiced.

There was as in case of alveolar stops negatimsfgafrom native language,
English. It seems that in spite of the fact thaeim.kpeakers were able to perceive
and produce native sounding palatal stops they atkéarge values of VOT to
perceive them as voiceless.

When considering velar stops there was differettepaof perception than by

alveolar and palatal stops. Both groups of L1 spesldentified already the stimuli
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with VOT -5ms and 5ms as voiceless, though the Lsjmrakers only about 20% of
them, the L1cz perceived them mainly as voiceless.

It is possible that it was caused by the “kg-5” &kgb” stimuli itself, because
the stimuli with VOT -5ms was made from the stimi#ig5” and there was added
voicing.

The percentage of stimuli perceived as voiced veasiy linearly declining for
Llen speakers and unlike the alveolar and paltdasshey perceived as voiceless
already the stimuli with VOT 19ms and the stimulthw/OT 38ms was perceived
mainly as voiceless.

This finding is in accordance with the fact tha¢ tvelar stops have shorter
values of VOT because of the different size of gagbove glottis therefore both
groups of speakers needed shorter values of VQdetuify velar stops as voiceless.
Though there was still negative transfer and Llsrakers demanded larger values
of VOT to classify velar stops as voiceless thanZ 4peakers.

It would be better, if the range of continua wagéa, therefore both groups of
subjects would probably categorize mainly as veisglmore stimuli. On the graphs
there was long “line” of stimuli perceived as vaicghen “boundary region” and
only short “line” of stimuli perceived as voiceless

However it, was technically difficult to made natlsounding stimuli with

large positive VOT.
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7 CONCLUSION

7.1 Findings of the thesis

Aim of this paper was to study the acquisition afe€h palatal stops by
English native speakers. One of the questionsegeqmted study was to examine the
relationship between perception and productiorisskfl English learners of Czech.

There were three possibilities; perception skitksild precede production, or
otherwise, or they could go hand in hand. Accordmgtudies at second language
acquisition the perception skills of second langudgarners should precede
production skills.

However Sheldon & Strange (1982) found out thatadape native speakers
learning English were less accurate in perceivihg /l/ contrast than in producing
it.

Results of my production tests revealed that Llpeakers were able to
produce palatal stops in four different tested ertst, not only in Sentence and
Word List Reading task, which could be helped wiith visual cues of orthography
but also in free speech and in elicited production. the whole they produced
73,6% of palatal stops, which were intended astalakiops and 15,4% of stops
which were categorized as something between palttps and alveolar stops, but it
could indicate that they acquired the category aéfal stops. Although this stops
did not sound native like, it could have been beeanf problems with articulation
or because of negative transfer from native langutigere was clearly intention to
distinguish palatal and alveolar stops.

Some of the intended palatal stops (11,1%) werestguted with alveolar
stops. Palatal stops are a new category for L1enkgps and it could suggest that
the subjects still did not form this category welthere could be various
explanations of this. There could be influence afive language, and one of the
reasons was probably the fact that the group tdédesubjects was not homogenous.

There were subjects with different length of expedo Czech, it ranged from
1 year 2 months to 20 years and subjects had eliffenotivations to use Czech,
therefore some of them were speaking nearly néitieein spite of the fact that they
did not stay here long and others even after loreggrosure to Czech did not
produce native sounding palatal stops in the sattemne
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It was also revealed in the production experiméat t.1en speakers did not
have any significant differences in production afgpal stops with respect to voice
of palatal stops.

Both perception tests proved that English learrddr€zech were able to
identify palatal stops and distinguish them frormealar and velar stops. They
identified correctly about 80% of palatal stopgha first perception experiment and
about 87% in the second perception experiment. Mewd is not possible to say if
Llen speakers substitute the misperceived palaipt svith alveolar stops or velar

stops. On the other hand, results of productioneexent did not indicate any

inclination of L1en speakers to substitute Czedhatphstopsc 3/ with velar stopgk

g/.

Unlike in the production experiment where Llen &ees did not have any
significant problems with production of voicelessvoiced palatal stops, the FCPS
task revealed that they had significant problemsh wierception of voiceless
palatals.

It is possible to say that my tested subjects vadrie to both perceive and
produce palatal stops and distinguish them froreddr stops which are in contrast
with them and they as the whole they acquired categf palatal stops.

It seems that there is a relationship between p&ore and production and
that L1 en speakers probably would not be abledadyce palatal stops, if they were
not able to perceive them. However, in case of ested group neither skill
prevailed; they went hand in hand. One of the bssxplanations is the fact, that
there were subjects with different length of expesand motivation to learn Czech
and maybe if the group was divided into less exgpeed and experienced learners
the perception skill in the less experienced gnaopld prevail.

The second research question whether the percepitipalatal stops is more

difficult if palatal stops are followed by the hiffont vowels ¥/ or /i:/ than by other

vowels has not been confirmed it all its entirety.

Results of the FCPS task proved that L1en spediatanore problems with

identification of palatal stops followed by highofit vowels ¥/ and {:/ and the

controlled Czech group had marginally significardlgems with perception of these

palatal stops.
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However further analysis anplost hoctests revealed that there were only
significant problems with perception of voiced palastops followed by high front

vowels t/ and {:/ and in case of voiceless palatal stops thereewest any

significant differences in perception of palatapst followed by high front vowels

/1/ and/t:/ by L1en speakers.

It is probable that L1en subjects used when idgntiyf the voiceless palatal
stops as cue rather burst than formant transitamusthe burst of voiceless palatal
stops are stronger than burst of voiced palatagdsstBurthermore palatal stops are
characterized by intense burst which could helaragcoustic cue in perception.

Unlike the voiceless palatals the voiced one hagaker burst so subjects had
to use as a cue rather formant transitions, bupéatal constriction looks similar,
therefore there were not any visible CV formants$raons.

The third research question was not addressed yhidle second perception
test revealed that L1en speakers demanded lonfyersvaf VOT to classify stops as
voiceless. These findings were not in corresponelenth Flege’s SLM which
predicted that palatal stops are more differenh t6aech alveolar stops therefore
learners will create a new category and more easlhpt target like VOT values
and there will be lower effect of L1 negative triems

In spite of the fact that perception and productiests proved that Llen
speakers formed a new category of palatal stopsaamd able to distinguish them
both in perception and in production, they neededér values of VOT then Llcz
speakers to identify not only the voiceless alvealad velar stimuli, which are in
inventory of their L1, but also to identify the eeless palatal stops which were a
new category for them.

Results of my thesis were not completely in coroesience with results of
Atkey. She proposed that L1en speakers should leetalacquire the category of
palatal stops because they use the feature dighmgg palatal and alveolar stops to
distinguish alveolar and postalveolar fricativeat besults of her experiments did
not supported her hypothesis wholly.

However, it is a question, if subjects in her expent were really able to
distinguish the palatal and alveolar stops pera@ytwor they were influenced by
lexical content of the stimuli. To test perceptiomsed unlike her nonsense stimuli,

therefore the possible influence of lexical contelas diminished. Also the speech
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data for production experiment were from differeantexts, therefore they should
have better predictive value about acquisitionalafal stops.

The language acquisition is a very complex field #nseems that just the
presence of the features distinguishing parts af-mative contrasts in native
language is not sufficient for acquisition of thenmative contrasts; there is a lot
other factors which can influence successful lagguacquisition such as length of
exposure to L2 or motivation to use L2.

Among further findings of the research was the faat L1en speakers did not

have any significant problems with perception ofafi palatal stops which were

preceded either by high front vowels and/r;/ or by other vowels. It seems that

when distinguishing final palatal stops used L1lpeakers different cues than when
distinguishing initial and medial stops and thatybethe formant transitions into a
consonant do not have very significant role agdositions out of the consonant.

In the FCPS task it was also found out that L1esakers had unlike L1cz
speakers problems with perception of word finalpstoL1cz speakers perceived
most incorrectly word initial stops. It seems thHaith groups of speaker are

preferring different cues when identifying Czeobpst

7.2 Questions for further research

The present thesis have some imperfections whitiheiauthor aware of. For
further studies it would be convenient to analybe tproduction data more
objectively. It would be better not to base theeasment of quality only on
perception impression of the author but also onyarsof spectra and spectrograms
and possibly have some native speakers to evatuatgroduction of L1en speakers
and rate the production for the degree of foreigreat.

It would do be also interesting to have a closeklat the production data
whether there is some connection between perceptidnproduction and whether

the production of palatal stops is more difficdlthey are followed by high front

vowels/1/ and/r;/ than by other vowels as it was partly in perceptidnd whether

there is a negative transfer as it was in perceptiibh respect of VOT and voicing.
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English unlike Czech does not completely devoicedwWimal stops and word initial

stops are not fully voiced.

Furthermore, in English there is a rule that vasslstops preceded by are

not aspirated. It would be interesting to see wauld be the same in case of Czech
palatal stops acquired by L1en speakers

The perception experiment revealed that L1len spsdkad most problems
with identification of word final stops and it isquestion if it would be the same in
production of word final palatal stops.

The group of subjects in presented study was notdgenous, in further
research it would be better to have at least tvonigs of subjects; with short length
of exposure and with longer exposure to Czech assiply include child learners
of Czech. Groups could be also be differentiateling to proficiency of subjects
in L2.

In further study there could be also included BhtEnglish speakers to see if
there would be some differences in acquisition @bl stops as suggested in the
section 2.5.1, since British English has the segeierf coronal stop and palatal

approximant, as idew[dju:] and American English does not, agdn:].
In presented study was dealt with palatal stepsnd/j/, however in Czech

there is also nasal palatal stgp, it would be interesting to examine acquisition of

this palatal stop in further study as well.
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APPENDIX 1.1.1

L1 English subjects

Subj. | Gender Age | Length of exposure to

Czech (interuption)

1 M 22 1 year 4months
(2months Slovakia)

2 M 24 1 year 2months

3 M 20 1 year 2months

4 F 30 4 years 5months

5 M 28 7 years (2 years)

6 F 31 4 years 6 months

7 M 31 4 years 6 months

8 M 31 5 years

9 M 46 16 years

10 M 41 18 years

11 M 45 20 years

12 M 32 4 years 6 months
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Questionnaire — L1 English speakers

APPENDIX 1.1.2

Subjekt:

Jméno a Fijmeni:

Pohlavi:

Vék:

Problémy se sluchem:

ANO / NE

Misto pavodu:

Jazykové pozadi (rodée):

Délka pobytu vCR:

Pierueni pobytu VCR:

Délka studiaCJ:

Studium CJ pied pobytem
v CR:
Jak dlouho:

ANO / NE

Kde pouzivam/mluvim CJ:

Znalost cizich jazyki:

Pobyt v ciziné (déle nez
mésic):
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APPENDIX 1.1.3

Questionnaire — L1 Czech speakers

Subjekt:

Jméno a Fijmeni:

Pohlavi:

Vék:

Problémy se sluchem: ANO / NE

Misto pavodu:

Jazykové pozadi (rodée):

Znalost cizich jazyki:

Pobyt v ciziné (déle nez
mésic):




1)

2)

APPENDIX 1.2.1

Free Production task - questions

Co si myslite o rodi?
Kolik by méla mit rodina dti?
- Jsou ®jaké rozdily mezi rodinami ¢echach a v Americe?

- SlySela jsem, Ze v Americe je v rodlivice dti, je to pravda?

Na co sedSite?

Co budete é&at o prazdninach?

Jak dlouho budete @echach?/Kdy se vratite do Ameriky?
Libi se Vam WCechéch?/Co se vam/ti tady libi?
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APPENDIX 1.2.2

Elicited Production task— visual stimuli

rodina[rojnal]

fidickafidic¢
[rirtfka)/ [ritf]

schodis¢/schody

[sxo1fce]/[sxodI]

stan[stan]

stin[scr:n]

73




100

sto[sto]

stopy/[stopi]

o

talit [talr:r]

sl [stu:1]

tanedftanets]

televize[televize]

1000

télo/téla [celo]/[cela] tilko [cr:1ko tisic[crsr:ts]
tiskarna [ciska:rna] tukat[cukat]
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APPENDIX 1.2.3

Sentence Reading task — sentence stimuli

1. Pojedu s tebou stanovat.

Pojdd]u s[t]ebou §tJanovdt]

2. Nema t&’ chu’ debatovat, stydi se.

Nema[t]e[c] chyc] [d]ebdtlovdt] qt]y[;]i se

3. Poschd’ovy autobus je plny, je tu moc lidi.

Posch@f]ovy ayt]obus je plny, j§tju moc I{z]i

4, Vrat’ se pro ten tisk poz{, jsi v poradi.

Vra[c] se pro terfc]isk poZ3]¢ji, jsi v poraj]i

5. Podej tatinkovi tu &

Pdd]ej [t]a[c]inkovi [t]u [£]y&

6. De§ovéa voda neni k piti.

[d]e§c]ova vdd]a neni k dic]i

7. Divim se, Ze chces jet do ditiny.

[#]ivim se, Ze chces[§ [d]o []ivociny

8. Musis tiSetapkat a zéukat.

MusiS[c]iSe[c]apkdt] a zdc]ukdt]

9. Tebe jsem dlouho newild

[t]ebe jsenid]louho nevjjjel

10. | PajdeS se mnou v patek do divadla?

Paj[d]eS se mnou v ek [d]o [3liva[d]la

11 | Davej pozor, je tam dira.

[d]avej pozor, jdtlam[;lira

Y In the list there are presented sentence stinukheir orthographic form and only the tested
segments are marked in the bold in their phonetiaf
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12. | Débel je pokusitel feg’ani.
[1]abel je pokut]el kiedclani
13. | Méd’a rad tancuje v tymu.
Mé[3]a rdt] [t]lancuje ftlymu.
14. | T¢éSim se, ze dostanu starou dyku.
[c]éSim se, Z¢d]ostanu R]arou[d]yku
15. | S&zi stoji,tapnul vedle.
S[clézi Jt]oji, [c]apnul véd]le
16. | Déti jsou zaklad rodiny.
[#]€[c]i jsou zakl§t] ro[z]iny
17. | Tomu dtvceti prosim & netykej.
[tlomu[3]eévee[c]i prosim[c]é net]ykej
18. | Mlady Vlad’a je hrdina celédliny.
Mla[d]y Vla[;]a je hfj]ina celé3]¢[3]iny
19. | Let byl divny, pdad se &co clo.
Le[t] byl [3]ivny, pad[t] se r&co [3]¢lo
20. | On ti taky tyka?
On [c]i [tlaky [tlyk&
21. | Téme denre si s€zuje na dymku.
[t}éme [d]enre si c]¢Zzuje na[d]ymku
22. | Musi mu vratit noty.
Musi mu vrécli[t] ndt]y
23. | Z té dilny stoupa dym.
Z [t]é [3]ilny dtloupa[d]lym
24. | Sotva stihne 8hovani, ale jestma nadiji.
Sdt]va dclihne gc]ehovani, ale jg§]¢ ma ngsgji
25. | Tojetiha, la’ je moc €zka.

[t]o je[c]iha, Idc] je moc[c]éZka
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26. | MIad’atko € vzdy potsi.
MI&[3]4[t]ko [c]& vZ[d]y po[c]esi
27. | Ty hodiny tikaji potichu.
[tly hd3]iny [c]ikaji pdclichu
28. | Musi sedt, je rudy a ma rychly tep.
Musi sé;]¢[t], je rdd]y a ma rychly[t]ep
29. | Sedi ve mst na teplé dece.
Sdj3]i ve meg[c]¢ na[tleplé[d]ece
30. | Vlada se shromatuje kazdy tyden.
Via[d]a se shromgguje kaZd]y [t]y[d]en
31. | Od €hotné se diku nikdy nedkas.
O[t] [c]eho[t]né sd3]iku nik[d]y ngd]ockas
32. | Jaf pry¢, nema Zadné city.
Jdc] pry¢, nema Zgpd]né cit]ly
33. | Zeptej sedla, co citi.
Zeft]ej se[c]¢la, co cfcli
34. | Slad pro jistotu to tilko a dyni.
Slgc] pro jigt]o[t]u [t]o [c]ilko a[d]yni
35. | Posvi’ mi, & najdu fa’ak.
Posv[c] mi, gc] najd]u fo[c]ak
36. | Na stng je tisictuhyki a tykadlo.
Na gc]éne je [clisic [c]uhyk a[t]yka[d]lo
37. | Dej Lad’ovi zatim béoh.
[d]ej L3]ovi zgc]im bgc]oh
38. | Prispgj na dig v tisni.
Prispej nafili[c]e v [clisni
39. | Mlada hospody&se tisni daleko ve stinu.

Mla[d]a hosp@d]yné se[c]isni[d]aleko ve k]inu
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APPENDIX 1.2.4

Word List Reading task — word stimuli®

[c] (5]
aték divka
Stava fidi¢
tisen padil
laté prd’ola
dychtivy d’ubky
t'ukal néklarak
tapa hyf’'ovy
umidilo divoch
tésny blonr’ak
cadi divak
zat’ukal lad’u
plati d’as
tiskarna dilo
tim d’dlek
patize d’olicek
pletovy kanalan
fotak deda
pocit'uje d¢jiny
ba’a d’obat
ticho vadi
tésto ar¢l
bat’oh opo#luje
stihal malar

% In the list there are only word stimuli with testeegmentgc/ and/3/. The words in the list are in
their orthographic form and the tested segmentranked in the bold. In the Word List Reading task
there were also included words with alveolar stopesnd/d/, but there was different amount of them.

Word with final/y/ are listed undeg] because they are subjects of final devoicingZedd.
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stin

udélal

st'aty

d’ubam

sténa

wiv

at,

chot’

rad’

svit’

bud’

ted’

plet

chw’

pojd’

vid
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APPENDIX 1.3.1

FCPS task - list of stimuli

WORD INITIALLY

/te/ v /ta/ /tw/ /to/
tefo tyfo tafo tufo tofo
temuf tymuf tamuf tumuf tomuf
/te:/ /tr:/ /ta:/ /ta:/ /to:/
téfo tyfo tafo tufo téfo
témuf tymuf tamuf tamuf tomuf
/de/ /dv /da/ /dw/ /do/
defo dyfo dafo dufo dofo
demuf dymuf damuf dumuf domuf
/de:/ /dr:/ /da:/ /du:/ /do:/
defo dyfo dafo dufo dofo
déemuf dymuf damuf dumuf domuf
/ce/ /ev/ /ca/ ew/ /co/
tefo tifo tafo tufo tofo
temuf timuf tamuf tumuf tomuf
/ce:/ /er:/ /ca:/ /eu:/ /co:/
téfo tifo tafo tafo tofo
téemuf timuf tamuf tamuf tomuf
/ye/ 3/ /ya/ I/ /yo/
defo difo dafo dufo d'ofo
demuf dimuf damuf dumuf domuf
/ye/ 3/ /ya/ ya/ o/
d’éfo difo dafo d’dfo d'6fo
démuf dimuf damuf damuf domuf
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/ke/ /k/ /ka/ /ku/ /ko/
kefo kyfo kafo kufo kofo
/ke:/ /kr:/ /ka:/ /ku:/ /ko:/
kéfo kyfo kafo kufo kofo
/ge/ /g1/ /ga/ /gw/ /go/
gefo gyfo gafo gufo gofo
/ge:/ /gr:/ /ga:/ /gu:/ /go:/
géefo gyfo gafo gufo gofo
WORD MEDIALLY
/te/ Ity /ta/ /tw/ /to/
mutes mutys mutas mutus mutos
huten hutyn hutan hutun huton
/te:/ /tr:/ /ta:/ /tu:/ /to:/
mutes mutys mutas mutus mutos
hutén hutyn hutan hutdn huton
/de/ /dv /da/ /dw/ /do/
mudes mudys mudas mudus mudos
huden hudyn hudan hudun hudon
/de:/ /dr:/ /da:/ /du:/ /do:/
mudeés mudys mudas mudus mudos
hudeén hudyn hudan hudun hudon
/ce/ et/ /ca/ /ew/ /co/
mutes mutis mtias muus muos
hutn hutin hwan hwun hu’on
/ce:/ fer:/ /ca:/ /eu:/ /co:/
mutés mutis mtas muas muos
hutén hutin hdan hwdn huon
/ye/ y/ /ya/ o/ /yo/
mudks mudis md’as mu'us mul'os
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hudén hudin hd’an hul'un hufon
/ye/ 3/ /ya/ ya/ o/
mud’és mul’is mul'as mu’is mul’és
hudén hul’in huf’an hu'an hut'én
/ke/ /k/ /ka/ kw/ /ko/
huken hukyn hukan hukun hukon
/ke:/ /kr:/ /ka:/ /ku:/ /ko:/
hukén hukyn hukan hukdn hukon
/ge/ /gv/ /ga/ /gu/ /go/
hugen hugyn hugan hugun hugon
/ge:/ /gr:/ /ga:/ /gu:/ /go:/
hugén hugyn hugan hugun hugén
WORD FINALLY
/et/ 1t/ /at/ fat/ /ot/
lofet |lofit lofat lofut lofot
sulet sulit sulat sulut sulot
et/ /r:t/ /a:t/ Mt/ ot/
lofét lofit lofat lofat lofot
sulét sulit sulat sulut sulot
/ec/ /1c/ /ac/ fac/ /oc/
lofet’ lofit lofat’ lofut’ lofot’
sule’ sulit’ sula’ sulw sula’
/exc/ /t:c/ /a:c/ ha:c/ /o:c/
lofét lofit’ lofét lofat’ lofot
sulé& sulit Sul& sull® sul&
/ek/ /1k/ /ak/ fuk/ /ok/
lofek lofik lofak lofuk lofok
/ek/ /tk/ /ak/ hk/ /o:k/
lofék lofik lofék lofuk lofék
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SHRNUTI

Tato diplomova prace se zabyva osvojovanieskych palatalnich ploziv
anglickymi mluimi americké angtitiny. Reaguje na praci S. B. Atkey, ktera se
zabyva podobnym tématem,figiupuje vSak Kk problematice z pohledu teorie
generativni fonologie.

V teoretickécasti prace jsou popsardeské a anglické plozivy, které maji
odliSné vlastnosti. Tyto odliSnosti mohouagpbit problémy fi osvojovaniceskych
palatalnich ploziv. Anglické plozivy maji na rozoi ceskych delSi hodnoty VOT a
je otdzka, zda angli mluwi budou mit pi osvojenicéeskych palatélnich ploziv
hodnoty VOT jako u svého maského jazyka nebo seippusobi cilovému jazyku,
cestire.

Z uvedenych vlastnostfeskych palatalnich ploziv vyplyva, Ze mohou byt

problémy g percepci palatalnich ploziv, které nasleduji shlasky/i/ a/1/, protoze

tranzienty formarit jsou ve stejné poloze jako exploze palatalniclzip)acoz mize
zpasobit problémy fi percepci.

Déle je otazka zda existuj€jaky vztah mezi percepci a produkci palatalnich
ploziv, zda gktera ze schopnostigrchazi nebo se rozvijeji soémme. V teoretické
Casti prace jsou shrnutykteré ze studii, které zabyvaly timto tématentfev@zré
doSly k za¥ru, Ze percefni schopnosti fedchazi produkci, a mldiy nejsou
schopni produkovat kontrast, ktery nejsou schopnigg@né rozlisit.

Hypotézy této diplomové prace byly &eny pomoci perc&pich a
produkénich tesh. Byla testovana skupina americkych miioh Zijicich vCeské
Republice, ktd se &i ¢esky. Tito mlu¥i byli podrobeni identifikénimu testu, p

kterém rozliSovali prezentované stimuly do nasledci kategoriit/, /d/ /c/, /y/ a
/k/, /g/. Ve druhém perceépi testu identifikovali stimuly s odliSnymi hodnata

VOT jako /t/, /d/ /c/, /3/ a/k/, /g/. Tyto percepni testy absolvovala téz kontrolni

skupinaceskych mluvi.
Vysledky percepnich tesh byly statisticky zpracované pomoci analyzy
rozptylu (ANOVY).
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Produkce palatalnich ploziv byla testovanatwgech kontextech, vigozené
feci, v reakcich na vizudlni stimulgteni Wt a slov, kterd obsahovala testované
segmenty.

Analyza vysledl prvniho percefniho testu ukazala, Ze problémy percepci

jsou pouze v fipack zrelych ploziv, které nasleduji/ a/r:/. Muze to byt zjisobené

tim, Ze zwilé plozivy maji slabsi explozy nez ne#n plozivy a poslucha tudiz
musi pouzit fi identifikaci jiné akustické signaly, nagranzienty formarit Ty jsou
vSak v ffipad® /1/ a /1:/ malo Zetelné, protoze vychazeji ze stejného mista jako

exploze ploziv.

Vysledky druhého percépiho testu ukazaly, Zze angli mluwi pifi
identifikaci nezglych ploziv potebovali delSi hodnoty VOT nez rodily mkiy coz
naznguje negativni transfer z masi&ého jazyka.

Vysledky percegnich a produénich tesh prokazaly, Zze angiii mluwvi
cestiny si osvojily kontrast, ktery se nenachazejich matéském jazyku a byly
schopni percemé rozliSit a produkovat palatalni plozivy, kterééhn piirozere
cesky.

Tato diplomova pracefipela k vyzkumu problematiky osvojovani cizich
kontrasti a naznéila otazky pro pipadny dalSi vyzkum v oblasti palatélnich ploziv.
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ANOTTATION

The present study deals with the acquisition ofdGzgalatal stops by English
native speakers. This study is a reaction to thsishof S. B. Atkey dealing with this
topic as well. In study there are presented infoioneabout phonemes of native and
non native language of English speakers of Czechpmoblems these differences
can cause in second language acquisition, thegees insight into the question of
acquisition of non native contrasts and essent@k@round of the relationship
between perception and production skills of L2 heas. To test the hypotheses of
this study the experiments examining the percep#ind production of the non

native contrast were conducted. Results were agdlgad discussed.

Key words: second language acquisition, positiaadfer, negative transfer,
perception, production, non native contrast, alzeahd palatal stops, VOT

ANOTACE

Diplomova prace se zabyva osvojovaniteskych palatalnich ploziv
anglickymi mluimi. Je reakci na praci S. B. Atkey, ktera se zabgwedobnym
tématem, ale spiSe z pohledu fonologie. V diplonané&i jsou pedstaveny fonémy
matgského a cilového jazyka anglickych mtina problémy, které Z¢hto rozdit
mohou vyplyvat fi osvojovani ciziho jazyka. Jsou zdiegstaveny &které z teorii
zabyvajici se osvojovanim ciziho kontrastu a videdproblematiky percepce a
produkce studentciziho jazyka. Hypotézy diplomové prace byly tedmy pomoci
percegnich a produénich experimerit Vysledky experimerit byly analyzovany a

projednany.

Kli¢ova slova: osvojovani ciziho jazyka, pozitivni s, negativni transfer,

percepce, produkce, cizi kontrast, alveolarni atghdi okluzivy, VOT
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