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1. INTRODUCTION

The present study is focused on the acquisitio@€zdch by native English
learners. English learners of Czech can have prableith acquisition of some
consonants because they are completely new for.thieey do not have the alveolar

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

inventory. They can have problems with acquisitadhsome consonants because

they use them rarely or only in some dialects; @&\golar trill/r/ and velar fricative

/x/, or with some consonants because of their diftgponetic realization.

One of the differences between Czech and EnglisichM am going to deal

with in my work, is the presence of palatal stoggsahd/y/ in the Czech phonemic

inventory.

My thesis has a similar aim as the study of S. Bkep (2001) which
examined production and perception of Czech pakitgls by English speakers. |
am going to refer to it later in a section 2.7 deplwith previous research in
acquisition of palatal stops. However, in her the&ikey approached the question
rather from the theoretical background of phonadabitheory; my thesis will be
based more on the research and analysis of data.

Atkey’s study is nevertheless the only study degdiith acquisition of Czech
palatal stops. There was not done much researtiisifield therefore | am going to
give a more detailed account of acquisition of @zealatal stops by English native

speakers.

1.1 Outline of the thesis

In my work | am going to deal with the acquisitiohCzech palatal stops//

and /3/ by native English learners. | want to study adgois of this phonemic

category, which is new for English learners themfb will first introduce some

basic terminology used in second language acquisiffhen in another section of
Chapter 2 | will explain the differences betweene€r and English stops and
problems for their acquisition which can possiblysa from these differences.



Chapter 2 also presents some theoretical concémscond language acquisition,
previous research in acquisition of palatal stopg some studies dealing with the
relationship of production and perception of sectartjuage. Chapter 3 presents
general methods of my own research. In Chaptehel ptoduction experiment is

presented. Chapter 5 presents the first perceptiperiment; the second perception
experiment is presented in Chapter 6. In all titasee chapters there are provided
methods used in the experiments, data analysisligodssion of results. Chapter 7,
the final chapter of this thesis, summarizes figdirof my thesis and outlines

guestions for further research.



2 LITERATURE REVIEW

The aim of this chapter is to provide insight isecond language acquisition,
present the consonant systems of the native agdtte@nguage of English speakers
and acquisition of non-native contrasts.

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

Secondly | will introduce theories concerned wittgaisition of non-native
contrasts, the previous research dealing with adgan of palatal stops 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 second language acquisition

Second language acquisition is studying “how le@rlearn an additional
language after they have acquired their motheruehdEllis 1985, 5). Learners
when acquiring additional language have alreadywadge of their native language
grammar, which is called the first language (LIheTanguage they are acquiring is
called target language or second language (L2).

In my thesis | was examining English speakers acyiCzech, therefore |
will use the following abbreviations for their nai language (Llen or Llen
speakers) and for their second language (L2cz enlLPcz speakers).

English learners of Czech are approaching Czech tiowledge of their
mother tongue and the process of using knowledgelah L2 is called transfer.
Transfer can be “positive”, when an L1 pattern amio the equivalent L2 pattern
is transferred or it can be “negative”, when angattern different from the closest
L2 pattern is transferred. Positive transfer may Hedpful and facilitate L2

acquisition initially but negative transfer resulterrors (see Ellis 1985, 304-305).



2.2. The Czech consonant system

First, 1 will briefly describe the Czech consondrggstem. Then | will focus

on stops and especially on the category of patttgds which are new for English

learners of Czech.

In the phonemic inventory of Czech there are emyfal stops, three nasal

stops, two affricates, eight fricatives, one alaedtill, one fricative trill and two

approximants. A complete list of Czech consonaats lze seen bellow in a Table

2.1.
labial Alveolar |postalveolar| palatal velar glottal
stops pb td Ci kg
nasal stops m n n
affricates ts tf
fricatives fv Sz {3 X f

trills

approximants

lateral
approximant

Table 2.1 List of Czech consonant phonemes. If there aredsrsonants in a box,
the left one is voiceless and the right one isewic

Oral stops are in the phonemic system of both laggs. From the articulatory

point of view they are characterised by creatiooarfiplete closure of the airflow in

some place of the vocal tract and its sudden reledmch is followed by a burst of

noise.

Czech has in its inventory of phonemes the follgwmal stops differing by

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

velars/k g/. In the next section | will describe alveolar sépand/d/ because these

oral stops are in the inventory of phonemes of batiguages but they are slightly

different.



2.2.1 Czech alveolar stops

The alveolars /t/ and /d/ are produced with theytentip raised to the upper
gums. The main place of the obstruction is thedareridge. The alveolar stop /d/ is
produced at the same place but it differs sinceetigethe presence of the airflow

over glottis and therefore it is voiced (see Mlwatiestiny 1 1986, 43).

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

Now | will describe the Czech alveolar stops widgard to their acoustic
properties. The alveolar stops have three phasesfifet phase is the closing phase.
The second phase is the constriction, which regulésperiod of silence, if the stop
is not voiced, and the remaining part of the alaestop is the burst.

The duration of alveolar stops is very variableddpends on the position and
quality of surrounding vowels. The following valusa® average values for alveolars

in intervocalic position as measured by Macl2006). The voiceless alveolar stop

/t/ has the constriction interval about 75 ms long #edvoiced/d/ slightly shorter

(about 47 ms). The alveolar stops have longer ouratf explosion than bilabials;

/t/ has explosion long at most 20 ms and /d/ 10 mesN&echa 2006, 36).
Voiceless alveolar stofy/ is characterised by the absence of a periodic wave

which is present at its voiced counterpdrtduring the closure.
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Figure 2.2 Spectrogram and waveform of Czech voiceless avestiop/t/ in the

nonsense word “tefo”, pronounced by female speakeorded for perception
experiment (Praat, Boersma and Weenink 2007).
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Figure 2.3 Spectrogram and waveform of Czech voiced alvestap /d/ in the

nonsense word “defo”, pronounced by female speakeprded for perception
experiment (Praat, Boersma and Weenink 2007).

2.2.2 Czech palatal stops

In Czech there are two palatal stofpg and §/. The closure during their

production is made by the tongue blade, which isethtowards the hard palate.

Moreover the tip of the tongue is leaning agaihst lower teeth (incisors), which

10



enables to raise the tongue blade toward the pdtatatal stog/ is produced at the

same place but unlike/ the vocal cords are vibrating during its product{gee

Mluvnice cestiny 1 1986, 44).

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

The duration of palatal stops is very variableddpends on the position and

guality of surrounding vowels. Following values aeerage values for palatals in

intervocalic position as measured by Matlf2006). The voiceless palatal stap

has the constriction interval about 65 ms long #mel voiced/y/ shorter (about
49 ms) (Mach&a2006, 36).

Czech palatal stops are characterised by longestion of burst from all
consonants. The average time of burstdors 46 ms and fofy/ 25 ms (see Mackia
2006, 36).

The burst of palatal stops is specific, which ig tlw their production. Creating
a closure of d/ involves movement of the largest part of the tengThe tongue
blade is raised to touch the hard palate, makiegctintact area the most extended
from all articulatory movements there are. Durihg telease of the closure there is
a long and low gap between the hard palate andotigue through which the air
escapes during the burst. The shape of the gapaaase rapid flow of air and
turbulences, marked in the spectrum as higher &ecyinoise.

The formant transitions for palatals are except Far usually falling. The

locus, according to Hayward “place on the frequescsgle at which a transition

11



begins or to which it may be assumed to ‘point'0@R, 186), for F2 is very high
around 2.5 kHz (Palkova 1994, 225) and it is in $hene place as F2 of vowl

(see Mluvnicetestiny 1 1986, 45).

Frequency (Hz)

0 7 0.5113
Time (s)
Figure 2.5 The spectrogram and waveform of Czech voicelekggdastop/c/ in the

nonsense word &fo”, pronounced by female speaker recorded for gheception
experiment. (Praat, Boersma and Weenink 2007).
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Figure 2.6 Spectrogram and waveform of Czech voiced palaiah &/ in the

nonsense word ‘&o”, pronounced by female speaker recorded forgheception
experiment (Praat, Boersma and Weenink 2007).
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2.3 The English consonant system

The inventory of English oral stops is slightlyfdient. There are as well as in
Czech pairs of oral stops which are distinguishgdhle presence of voicingp b/,
/t d/ and/k g/. However, there are some differences between CardhEnglish

alveolar stops, which are worth mentioning.

2.3.1 English alveolar stops

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

the soft palate and the tongue tip to the alveotlge. After release of the closure
the air escapes and makes and explosive sounddees 1993, 141).

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

the vocal cords are vibrating (see Jones 1993, 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 #red of utterance or before

a voiceless sound (see Ladefoged 2010, 73).

English /t/, when it is word initial, in a stressed syllabledafollowed by

a vowel, is, unlike Czeclht/, aspirated. It means that the vowel does not begin

immediately after the release of the closure, thescapes through the vocal cords
before the vowel sound begins. There is an audghbdsion, which sounds as if

13



the stop is followed by a slighti//(see Roach 1991, 32). Then the vocal cords come

together and voicing begins.

The duration of the gap between the consonantabsel and the onset of
voicing filled with noise is called VOT (see Haywa000, 108). This abbreviation
means voice onset time.

VOT can be negative (when the voicing begins befoeerelease of the stop)
nearly zero or positive, as it is for English valcgops.

English voiceless oral stops have a rather larggtipe VOT and its length
varies with the place of articulation. Largest V@Tor velar stops and smallest for
labial stops, coronals occupy an intermediate rs{see Hayward 2000, 114).

According to Cho and Ladefoged (1999) there is nema reasons why VOT
varies with the place of articulation. They pregsenprevious principal findings in
their study about VOT in various languages.

One of them is the size of cavity behind and innfr@f the point of
constriction. For example velar stops have smaibdume of supralaryngeal cavity
and larger cavity in front of the constriction thelmeolar and bilabial stops. Because
of the smaller size of cavity behind constrictibere is a greater pressure which will
take longer to fail and the greater mass of afront of constriction causes greater
obstruction to the release, therefore the presskes longer to fail (see Cho and
Ladefoged 1999, 213).

Another reason of aerodynamic character is thenexdkarticulatory contact
area. If the contact area is more extended thageles longer and there is a longer
time before the transglottal pressure is made C$eeand Ladefoged 1999, 213).

However, these reasons based on principles of weaoucs explain better the
differences between VOT of unaspirated stops rdttear of aspirated” (see Cho and
Ladefoged 1999, 214). The following reasons holkbeding to Cho and Ladefoged
rather for aspirated stops.

First of them is the change of glottal opening aféae glottal opening area
after the release will decrease less rapidly fer\thlar than for alveolar or labial
because the intraolar pressure drops more slowlthéovelar” (Cho and Ladefoged
1999, 213).

The second is temporal adjustment between closuratidn and VOT.
The duration of vocal fold opening is fixed and rthes trade-off relationship

14



between the duration of closure and VOT. Velar stbpve shorter duration of
closure than bilabials therefore the duration of V@ longer (see Cho and
Ladefoged 1999, 213).

2.4 English and Czech VOT

From what was said above it is apparent that Casxh English voiceless
alveolar stops have different values of VOT. Enghsiceless stops, if they are
word initially and in a stressed syllable, are esed and therefore they have rather
large positive VOT.

However, Czech voiceless stops are not aspiratédheme is only a short time
between the release of stop and start of the \githrerefore they have nearly zero
or very short positive VOT. As it was already saibve, VOT varies with the place
of articulation, which is true not only for Engligtiveolar voiceless stops but also
for Czech voiceless stops; it is shorter for alaenlabout 20 ms) longer for velars
(about 32 ms) while palatals have longest valu&/©@fl (about 46 ms) which is
because of their production; there is the mostneldd contact area, which finally
results in higher frequency noise (see M&2206, 36).

Czech voiceless palatal stops, which are a newgoatefor native English
learners of Czech, have longer values of VOT thiwmecodar stops, but it is of
different quality than English aspiration. Howev#rey still have shorter positive
VOT than English stops.

Some interesting questions follow the above meetion

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

Is it going to be English-like (negative transfiearh L1) or more Czech-like?

It would be interesting to examine VOT in L2cz palastops. There are
several possibilities, how it can result. L2cz alee stops may have English like
VOT, because English speakers have alveolar stofpeir native language and they

may transfer it from English to Czech. However, €egalatals are for them a

15



completely new category, so it is highly possilflattthis new category will have
shorter VOT and sound more native like with respeatOT.

2.5 Palatal approximant in RP and GA

English does not have palatal stops, but it haatalabpproximant in its
consonant system. When it is preceded by coromgissit may remind English

speakers Czech palatal stops. However, it is reoséme in all varieties of English.

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 environments prevails (seds/1682, 206).

| will describe two main standards of English, Rid&5A. RP, Received
Pronunciation, is representative standard of BritBnglish and GA, General
American, of American English. GA “is regarded afoan of American English

which does not have marked regional characterisf@@snson 2001, 85).

In RP the yod is retained after coronatg, /t/ and/d/ in strong stressed
syllables as imew|[nju:], duke[dju:k] or tune [tju:n].

In GA /j/ is lost after alveolars, there is preference flamp/tu du nu/ as in
tune duke, newtw:n], [duk], [nu:] (Wells 1982, 489).

In both varieties of English there is a tendencwyaims yod coalescence

(change of palatal approximant into fricative, eitlroiceless or voiced) in GA it is

common in weak syllables as situate[sitfuert]; in RP it used to be according to

Wells taken as rather vulgar (1982, 247) but nowsadgis in unaccented position

commonly changed taf dz/.
Czech palatal stops may British English speakersn@ consonantj], [dj]

or [tj] which are in theinew duke tuneetc., which may be helpful for acquisition

of Czech palatals. However, American English spesak&ho | am going to study,

unlike British English speakers do not have thigusmce in their native language,

16



therefore the acquisition of palatal stops may kwrendifficult for them than for
British English speakers.

2.6 Perception and acquisition of non-native contrsts

The present study addresses the question of atiguisi Czech palatal stops
by English native learners. When acquiring a sedanduage, learners, not only
those in my study, have to face differences andrefmncies between their L1 and
target L2. There was a large research dealing thieghperception and acquisition of
non-native contrasts and there are several theboes speakers deal with these
differences and how they acquire the non-nativdrests.

| will present here some theories of perceptiothefnon-native contrasts and
second language learning because they will be bldustarting points for my thesis.

2.6.1 Perceptual Assimilation Model

The first model is Perceptual Assimilation ModeA{) by Catherine T. Best.
(1993, 1994); her model concern itself with theveanon-native listeners, who are
not learning actively. It is based on the ecololgagproach to speech perception, or
in other words on Fowler’s direct realism (FowI&885).

Fowler's direct realism rejects mental represeotatof sounds; listeners,
when perceiving non-native contrasts, look for pptaal cues in speech signal
rather than for mental representation of soundsdanedtly perceive gestures.

He also states that all languages build on theilpibgss of human vocal tract.
There is a restricted set of possible active ddtous and locations of constriction,
and that if particular place of constriction is poésent in some language it has to be
at least in its phonological space. A lot of featuare common for a wide range of
languages, some of them are identical, othersrteesextent similar.

Best based her Perceptual Assimilation Model (PARYhese postulates. She
distinguished native and non-native segments. Afiogr to her “non-native
segments are those whose gestural elements ogestaral phasing do not match
precisely any native constellation” (Best 1995, )19Bhe basic statement of her

model is that non-native segments tend to be pardeiccording to their similarities

17



to and differences from the native segments whielckbbse to them in phonological
space (see Best 1995, 193).

She proposed the following “perceptual assimilatioodels”: “assimilation to
a native category”, “assimilation as uncategoriealsbeech sound” and “no
assimilation as speech sound” (see Best 1995, 99%-TThe non-native speech
sound (non native segment) can be perceived asod, grceptable or deviant
exemplar of the native category. If it is still peived as a speech sound, it has some
place in the native phonological space, but doésitnany of the present categories.
The sound could possibly be not categorized as eschp sound “if it is not
assimilated into native phonological space at@Bst 1995, 194-195).

According to Escudero the PAM suggests that “swsfoeslL2 sound
discrimination is the basis for L2 perceptual ssste@nd that “if two foreign speech
sounds are assimilated to two different native dsuor phonemes, discrimination
is predicted to be excellent, whereas if two sowr@sassimilated to a single native

category, discrimination will be poor” (EscuderddZ(120).

2.6.2 Speech Learning Model

Another model dealing with differences between bil 82 sound systems is
Flege’'s Speech Learning Model (SLM) (1995), whistbased on years of research
and number of studies. SLM unlike Best's modeldaaerned with active learners
of non-native languages.

Flege proceeded from the postulates that “the nresims and processes used
in learning the L1 sound system including catedorgnation, remain intact over the
life span, and can be applied to L2 learning” (Eld®95, 239) and that categories
for the native language are established in childhaod for the whole life they
influence our perception and identification of LddaL2 sounds (see Flege 1995,
239).

A new phonetic category can be according to himatdshed for L2 sound
which differs phonetically from the closest L1 sdunFlege 1995, 239). This
category can be established more easily “the grethite perceived phonetic
dissimilarity between an L2 sound and the closdssaund” is (Flege 1995, 239).
Then it is more likely that sounds will be produ@etequately.
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However, if the sounds of the L2 are less differeghey are perceived
as the same as a sound in L1. In this case thadsoaccording to Flege
will be acquired and produced inadequately. “Catgdgormation for an L2 sound
may be blocked by the mechanism of equivalencesifieation. When this happens,
a single phonetic category will be used to progemseptually linked L1 and L2
sounds (diaphones). Eventually the diaphones veiemble one another in
production” (Flege 1995, 239).

In my paper | am studying acquisition of Czech falstops by English native
speakers. Czech voiceless palatal stops have mbt suarge positive VOT as
English voiceless stops. It is a question what Vio& new palatal stops in the
speech of the English learners of Czech will have.

According to Flege’s SLM Czech palatal stops arerandifferent from
English voiceless stops than alveolar stops thexdimglish learners of Czech will
more likely create a new category and adopt Ca&eMOT.

2.7 Acquisition of Czech palatal stops

Following part will be concerned with acquisitiori Gzech palatal stops.
There was not done much research in this fieldy @&l B. Atkey (2011) was
studying acquisition of non-native contrast of Gredveolar and palatal stops by
native English speakers. In the following partsill discuss her study, what did she

base it on and | will describe its strengths andkmesses.

2.7.1 The Acquisition of L2 Segmental Contrast: Engsh Speakers’
Perception and Production of Czech Palatal Stops

As | already mentioned, Atkey’s thesis (2001) dedlt acquisition of Czech
palatal stops as my thesis do. However, she basedmore theoretical background
of phonological theory. She argued that Englishakpes learning Czech should
have preconditions to perceive and acquire Czelgtgbatops.

Generative phonological theory claims that thereaisset of distinctive
features, which is universal and languages choosm fthis set of features.

Phonemes of every language differ by the presenceéh® absence of these
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distinctive features, e.g@p/ and/m/ are distinguished by the feature [nasal] and they

share the feature [labial].

Atkey was convinced that English speakers can per@nd acquire contrast
between Czech alveolar and palatal stops if theufealistinguishing the contrast is
present in their native language. In case thatfeh&ure is not in the inventory of
their L1 they should not be able to perceive tliedince.

Atkey described the segmental phonology of Czechel® consonants and
mainly Czech alveolars and palatals. She obsehadpalatals and alveolars differ
by the dependent feature [posterior].

Alveolar and palatal stops both share the feataoeopal] because they are
both produced by the tip or the blade of the tongne are distinguished by
the feature [posterior]. The feature [posteriarhich is used to distinguish palatal
stops, means that the segment is articulated byipgher blade of the tongue after
the alveolar ridge.

Atkey supposed that English speakers should note haroblems with

the acquisition of Czech palatals/ and /3 because English has the feature

[posterior] to distinguish fricatives/ and/z/ from /f/ and/z/.

In the experimental part of her thesis she triedupport her arguments with
evidence from the experimental research on peme@ind production of Czech
palatal stops by native English speakers.

2.7.2 Perception of Czech palatal stops (S. B. Atke

Atkey tested perception of the non-native contaast group of subjects, six
adult North-American English learners of Czech, ogans of Forced Choice
Phoneme Selection (FCPS) task. Subjects were edpmsel00 stimuli, which
contained palatal and alveolar stops in a wordhininedial and final position.

Atkey tried to make the task consistent; she usely monosyllabic and
disyllabic words. There were 40 tokens of wordiahiconsonants, 40 tokens of
consonants situated word medially and 20 tokens@fl final consonants. Both

alveolar and palatal stops were followed by vowels/e/, /1/, /o/ and/u/, which

were represented equally. Atkey tried to use ohlyrtsvowels but in some cases it
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was necessary to use long ones because thereakasf lsuitable words with a short
vowel.

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

Furthermore, it is a question, if FCPS task coimggsof lexical words is
testing perception of non-native contrast or rategical knowledge. There are two
models or approaches trying to solve this questione of them claims that
“the recognition is solely bottom-up” and the oth#rat the lexical feedback does
occur” (Pitt 1995, 1037).

The range of studies tried to solve this quest®esults of Ganong (1980),
presented in Pitt (1995), supported the “top-dofonv of information. Subjects in
his experiments categorized stimuli on the wordwamnd and nonword-word
continua. The end-points of the continua were gexemplars and were perceived
without problems, unlike them the stimuli in thedalie of the continua were
ambiguous; there was evidence of lexical identifccashift (LIS) in identification
of them.

Other studies (presented in Pitt 1995) claimedtthere should be relationship
between reaction time (RT) and LIS. There is supgde be “shrinkage of the LIS
at faster RTs” (Pitt 1995, 1038).

Furthermore it is supposed that there is the wighip between RT and
ambiguity of stimuli. It is argued that if the stih were word congruent there
should be fast response because of lexical effetttlae ambiguous stimuli should
have slower RT (see Pitt 1995, 1038).

The question of influence of lexical content idl sibt solved, it is not clear
whether it has some impact on perception or natefiore it would be probably
better to avoid lexical words in FCPS task.

2.7.3 Results of perception experiment (S. B. Atkgy

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:/”
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(Atkey 2001, 103). However, when palatals wereolettd by other vowels there
were not significant problems with perception.
After having a closer look at results of Atkey s@eption experiment, | found

out that all six subjects of her study had problevith perception of palatal stops, if

they were followed by front high unrounded vowel There was no significant

disparity between speakers with different lengtlexyposure to Czech, e.g. subject

three with 11 months of exposure to Czech mispeecefive palatals followed by

vowel /1/ out of eight misperceived palatals followed byavel and even subject

five with 10 years of exposure to Czech made meéstak perception and two out of

three misperceived tokens followed by a vowel welewed by/1/.

Atkey used in her perception experiment real ldxigards, those followed by
/1/ or /i:/ were the followingtiSe, tisic, piti, peti, dira, divak hodil andpodiv. As you
can see there were just two words where palatal wts followed byi:/; piti and

dira. Out of 22 misperceptions 6 of them were in tokeith /i:/.

With respect to voicing of palatal stops, it seentlegt subjects had more

problems with perception @¢/ than with/s/. It is a question if it was caused by the

voicing of palatal stop or by the lexical itemsrtigelves.
However Atkey in her work did not solve any of thepiestions, and she did

not say why there were significant problems withcpption of palatals followed by

front high unrounded vowei/.
Problems could have been caused by the propefti@samd by characteristics

of formant transitions. If we compare for instarkcewhich has middle values of F1

(average values are between 0.8 - 1.1 kHz) andak@rdge values are between

1.1 - 1.5 kHz) and on the other hand which has low F1 (average values are

between 0.3 - 0.45 kHz) and high F2 (average vatmesbetween 2.1 - 2.8 kHz)

there are going to be virtually no CV formant tiéinss in the case ofi/ because
the locus ofc/ for F2 is in the same place as F2wafwhich is around 2,5 kHz (see

Mluvnice c¢eStiny 1 1986, 31-32, 45). Howevety has a falling F2 formant

transition, so the palatal stops should be distsigrd more easily.
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From what was said above about the qualities df fignt unrounded vowel

/1l and palatal stops the following question arises:

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

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

2.7.4 Production of Czech palatal stops (S. B. Atkg

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

Analysis revealed that none of the subjects prodiuaive sounding palatal

stops, which was checked by two native Czech spsake both parts of

the production experiment the tested subjects gutest palatals with alveolary,

/d/ or sequence of alveolar stapor/d/ and palatal glidg/; /tj/ /dj/.

According to Atkey, the samples for the Free Préiductask were obtained
by questioning in conversation and random samglepantaneous speech recorded
when possible were used (see Atkey 2001, 109).

The language material obtained in the second way &ligited by reading
sentences. Subjects were asked to read 15 serstemedi of different length, which

contained real Czech words and in each of thenetherre from 3 to 7 tested

segmentst/, /d/, /c/ or /3/. Palatal stops were followed mostly hy and/e/ while

alveolar stops were followed by various vowelsref@re the Sentence Reading task
seems to be unbalanced.

It was appropriate that Atkey used two differenttimoes to elicit production.
However, | would say that Sentence Reading taskois the best way to test
production of the non-native contrasts and thi eésting rather lexical knowledge,
ability to read and knowledge of orthography thamdpction of phonemes.
Moreover, when subjects are reading phrases thesllysio not pronounce sounds

in a natural way but in a more controlled manner.
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2.7.5 Summary

To summarize Atkey, results of her experiment ditl support her hypothesis
in its entirety. Subjects were able to distingulsé non-native contrast but neither of
them even the one with the longest exposure to ICa&re able to produce native
sounding palatal stops. It seems that the presehdbe feature distinguishing
the non-native segment’s contrast in their L1 i¢ anough for the successful
acquisition of the contrast.

Some methods Atkey used in her work to test adiuisiof non-native
contrast were disputable; the FCPS task was basbeérron lexical knowledge
and part of production data on sentence readingnynpaper | tried to conduct
the research in a way which would be more objective

2.8 The relationship between speech perception apadoduction

The studies mentioned above were examining acoprisiof non-native
contrasts by testing both perception and productibeeems that there is a close
link between perception and production. In Fleg8sM it was apparent that
perception skills precede production skills. Acangdto him speakers have to be at
first able to perceive the contrast and categosimends only afterwards they can
produce them adequately.

It might seem that perception skills precede prtadacskills. However, it
could be also possibly vice versa and L2 learnars e able to produce sounds,
which they are not able to distinguish. In the duling parts | will present the

relationship between perception and production

2.8.1 Perception precedes production

There is a close link between perception and prialucalready in Flege’s
SLM it was evident that perception precedes pradoctThe range of studies,
summary of them is in Llisterri (1995) supportstassumption as well.

One of them is a study by Flege (1993). He examipetteption and

production of the word final English-d/ by four groups of subjects; Taiwanese
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childhood L2 learners, experienced Taiwanese |aarnkrs, inexperienced
Taiwanese later learners and inexperienced Marelalate learners. In the
production experiment none of the groups, with pkoa of child learners, did
produce the native like duration of vowels precgdfimal voiced and voiceless
consonants. In the perception experiment the dbdchers resembled native English
speakers and experienced learners, who did notesdcdn the production
experiments, approached results of native speagersond and third experiment on
perception supported his hypothesis because pe@uoept vowel duration, which
served as a cue, preceded its production.

Bohn & Flege (1990) in their study, reported instdirri (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 grddaaontrast. Results of their

experiment supported the hypothesis that percepkis 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
accurate in perception of /r-lI/ contrast in natwé#terances than in producing it.
They were testing production, perception and seft@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 wedein Llisterri (1995)
support the hypothesis that the ability to perceseeinds precedes the ability to
produce them.
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However, according to Llisterri it is not so stiafprward to say that
perception precedes production and that you canpraituce sounds you do not
perceive; “although it seems that perception inegainmight precede production,
direct inferences about pronunciation accuracy ctarprobably be made from
perceptual abilities in a straightforward manneiisterri 1995, 94).

Furthermore, there is a lot of factors which inflae the relationship between
perception and production, according to Llisteresd 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 and toxtoatesffects” (Llisterri 1995, 98).

It would be interesting to see what it would beslik my study. From what

was said above arise for my study the followingsjoas.

Q: What would be the relationship between productmonl perception of
Czech palatal stops by English learners of Czech?
Would perception skills precede production skillvsize versa or would they

go hand in hand?

2.9 Present thesis research questions and hypothsse

For the readers’ convenience, the research questimentioned above are

repeated and summarized in this section.

Q1. What would be the relationship between productod perception of
Czech palatal stops by English learners of Czech?
Would perception skills precede production skillsvsize versa or would they

go hand in hand?

Hypothesis A According to studies in second language acqarsig.g. by
Flege (1993) which came to conclusion that thewe ¢tose link between perception
and production and that perceptual ability exceegedduction, it is highly
probable, that English learners of Czech could Heatéer perceptual abilities than

production abilities as well.
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Hypothesis B However, Sheldon & Strange (1982) found out thegtanese
native speakers learning English were less accumgperceiving /r-I/ contrast than
in producing it therefore it possible that Engligarners 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 /i:/ than by other vowels?

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

it will be more difficult to distinguish palatalats if the stop is followed by high

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

the locus of’c/ is in the same place as F2/df therefore there are not going to be

any visible CV formant transitions.

Q3: What VOT will the new palatal stops in the speexdhthe English
learners of Czech have?
Is it going to be English-like (negative transfiearh L1) or more Czech-like?

Hypothesis A There is an assumption that Llen L2cz speakelishave
more Czech-like VOT, because according to FlegeM §Speech Learning Model)
palatal stops are more different from English alaestops than Czech alveolar
stops and therefore learners will more probablyaterea new category and more
easily adopt target like VOT values, there will lmever effect of L1 negative

transfer.

Hypothesis B However it is also possible that the English neas of Czech
will not form a new category and will have Engligke VOT (negative transfer

from L1) as they may have when acquiring L2 alvealad velar stops.
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3. GENERAL METHODS

The aim of my thesis is to study the acquisitionGxlech palatal stops by
English native speakers. | was examining both geime and production of Czech
palatal stops by English native speakers to teshyipotheses of my study.

To test L1len speakers’ production of palatal stogesigned the production
experiment, which tested production of palatal stopfour different contexts, not to
rely solely on results of one type of productiosktand | measured VOT of Llen
speakers’ palatal and alveolar stops in selectedsvo

Perception of palatal stops was tested by meana BCPS task (Forced
Choice Phoneme Selection Task) and a test examicaggorization of stops
according to their VOT.

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

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

the methods used, analyses and discussions ofsesul

3.1 Subjects

3.1.1 American English speakers

The non-native experimental group consisted of weveddult subjects, who
were between 20 and 46 years of age and self-expoadrmal-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 lived in the Czech Raptbi extended period of
time, though the length of their exposure to Caeek not the same. It ranged from
one year and two months (subject 1) to twenty ygargject 11). Ages and length of
the exposure to Czech are given in the table ineApp 1.1.1.

All subjects returned to the USA only for a shootitiay, with the exception
of subjects 5, 1 and 11, who reported a longerrimpeion of their residence
in the Czech Republic. Subject 1 spent two monthSlovakia, subject 5 returned

to the USA for two years and subject 11 spenty@ae abroad.
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Some subjects attended Czech language coursescg&ull, 2 and 3 were
intensively studying Czech for two months beforevat in the Czech Republic and
subjects 7 and 8 were enrolled in Czech languagan®&r schools.

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

However, there was a difference, subjects 1, 23awére staying 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 sonsetimienglish. 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 caoroation situations,
furthermore subject 8 reported that he had a Slawakirlfriend and subject 7
a Czech girlfriend.

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

Subjects 9, 10 and 11 were living in the Czech Rkpdor 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), German (subjects 2, 3, 5 apddd Irish (subject 9).

A few of them spent longer period of time (morerntt@ne month) in other
foreign countries; subject 2 in China and Guatepsldject 5 in England, Ireland

and in Germany and subject 10 in Austria. Subjéateported that he travelled a lot.

3.1.2 Czech speakers

Fourteen Czech native speakers were included ipéheeption experiments
as a control group. The Llcz speakers were studmntBalacky University in
Olomouc, they were between 22 and 29 years of agk al self-reported

normal-hearing.
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All subjects in the control group were born andngrg in the Czech Republic
and had Czech speaking parents. Some of them eepative knowledge of
foreign languages; English, Spanish, German, Freach 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 ustfia, subject 11 in the UK and
subject 14 in the Netherlands and Belgia).

One Llcz female speaker, age 24, also took partthiee tasks of

the production experiment as a control subject.

3.2 Sessions

Testing of Llen speakers took place in the computésssroom
at the department of Czech studies. There werdlysodividual sessions with each
Llen speaker. First they were tested on produ@rhafterwards on perception to
avoid subjects being affected by previous listeintested segments.

Testing perception of control Llcz group took pladering two days
in the same computer classroom.

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

Half of the Llen speakers and ten Llcz speakersplaied the first
perception test before the second perception tekhalf of the L1en speakers and
four L1cz speakers completed the second percefssgtriirst.

Both groups of native and non-native speakers oé&czused during
the perception tests Sennheiser HD 202 headphomkgraduction of non-native
speakers and of one control native speaker wasdedan a sound treated studio.
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4. PRODUCTION EXPERIMENT

In my paper | am dealing with acquisition of Czeudlatal stops by English
native speakers. To learn about their state ofiaitoun of palatal stops and to test
my hypothesis, | designed four different tasksingstheir production of Czech
palatal stops.

The reason to design four different tasks to tesdypction was to have
production data from various contexts and not tg selely on one type of task,
which could be misleading.

By means of production experiment | intended teedrine whether subjects

would be able to produce palatal stapsand /3/, whether they would substitute

them with other consonants and whether they woalttsome transfer from their
native language. To ascertain whether they hadsfearnfrom native language

| measured VOT of palatal and alveolar stops irsehovords in two different tasks.

4.1. Methods

4.1.1 Free Production task

The first method to elicit data for the productierperiment was the Free
Production task. It is a good way to get naturathantic language material from
chosen subjects. There is an advantage that thectsitare not exposed to any
experimental settings therefore they should probatdt in a natural way and
the obtained data should not be overly influenced.

However, the Free Production task in my experinvead not completely free
in the true sense. It was to some extent controBedbjects were asked to speak to
the microphone in the sound treated studio; theedfavas not natural conversation.

They were asked two main questions which alreadyanoed the tested segments

/c/ and/3/. The first of them was: Cai myslite o rodi&? (“What do you think about

family?”) and the second wasla co se &8ite? (“What are you looking forward
to?”).
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The dialogues were conducted in a similar manner aubjects were given
these same two main questions and several subtapgdtst of them can be seen in
the Appendix 1.2.1. The atmosphere during the dBegrwas friendly and, in spite
of the fact that it was under monitored conditiimesembled casual conversation.
Subjects were not forced into answering questiaign it was possible they were
allowed and encouraged to speak on their own ierotal 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 extaaturally produced language
material. The data for further analysis can betelicin various ways.

The stimuli for this part of the production testrevevisual. Subjects were in
random order presented 23 cards with pictures, lwivere printed in colour, they
can be found in the Appendix 1.2.2, and they wsked to say what they could see
on the cards.

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

[buji:k] (alarm clock),déti [ect] (“children”), televize[televize] (“television”), stan
[stan] (“tent”) or stin [scin] (“shadow”). The words denoting these items 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 not to make the subjects imitate

4.1.3 Sentence Reading task

The third part of the production experiment was Sentence Reading task.
Subjects were in random order presented 39 cartls sentences and they were

asked to read them.
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The sentence stimuli were of various length andheaic them contained
a minimum of 3 up to maximum 8 (average 4) of ®stegmentgc/, /3/ and/t/ /d/.
The tested segments were in word initial, media fanal position and they were
followed and preceded by various vowels, both slaod long. There was also
sequenceést/ and/sc/ in initial positions.

Some examples of the sentence stimuli are givenemur(d). List of

the sentence stimuli with phonemic transcriptionn che found 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 zaklad rodiny. [#]€[c]i jsou zakl§t] rofz]iny
3. Tomu @vceti prosim & netykej. [tlomu[j]eévee[c]i prosim[c]é ndt]ykej

However, | am convinced that the Sentence Readsigis not the best way to
test acquisition and production of non-native casis because subjects are
dependent on the knowledge of orthography. In tiewing part | will briefly
introduce Czech orthographic system and difficaltie can cause during

the Sentence Reading task.

4.1.3.1 Brief excursion into Czech orthography

| will make here a little diversion and | will prerst the Czech orthographic
system, which will illustrate my objections to tBentence Reading task.

Czech uses Roman alphabet, in which particular hgnayes correspond to
individual phonemes. However, in the Czech phonemientory there are several
phonemes which do not have representation in theaRoalphabet, these include

the velar fricativex/, the alveolar trill fricativer/, postalveolar fricativeq/ and/z/,

palatal stopgc/ and/s/ and long vowels.
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Phonemes, to which no graphemes in Roman alphabeespond, are

symbolized by graphemes used for similar soundmanpmes e.g. fof/ s for /3/ z
for /c/ t and for/y/ d with added special Czech diacritic called “hookfiagek”);
e.g.S, 7z, t andd. However, palatal stops//and §/ are, unlike postalveolar fricatives

/{/ and/3/ which are represented only by graphemasdz, represented also in two

other ways.

In Czech two graphemesandy symbolize phonema/. If d is followed byy,

it represents alveolar stafy and if byi, it represents palatal stgg; in case ot and

n it is the same; e.g. as in wotidic “thousand”. However, this is valid only for
Czech words and not for loanwords. Graphemels n which are e.g. in words as

titul “degree”,nikotin “nicotine” or diplom“diploma” are not pronounced as palatals

but as alveolarg/, /d/, n/.

Another way how to represent palatal staps/y/ and/n/ is the graphemé. If
t, d or n are followed bye it makes them sound “soft”, which means that they
palatal; e.g. as in wor#lo “body”. However, when graphengefollows p, b or v it

signifies consonant clusterg/ e.g. as in wordgxéna “foam” /pjena/ and when it

follows mit signifies/mpe/ as inmesto “town” /mnesto/

For non-native speakers it can be difficult toidgptish palatal stops and, as it
is evident from the above mentioned, the Sentersa@iRg may not be the best way
to examine acquisition of Czech palatal stops beedloere are several ways how to
detect palatal stops, which could be misleadingtiéamore, it would be a question
if subjects produced palatal stops because theythewoh in their inventory of

phonemes or because of the diacritics.

4.1.4 Word List Reading task

The last part of the production experiment wasWward List Reading task.
Subjects were in random order presented the caittiswerds and they were asked

to read them.
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The tested segments were in the word initial, meaa final position and
they were followed and preceded by various vowatsh short and long and there

were also sequenc¢g/ and/sc/ in initial positions.

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 [jifka] 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 me aedjtrality assessment was based
only on perceptual impression.

The intended palatal stops were classified inteehtategories; as palatals,
which sounded native-like or nearly native-like, ageolars or as “in between”.
Under this category there were pooled tokens whkimhid have been categorized
neither as native sounding palatals nor as alveotard tokens which were

mispronounced. There was not included a categahetcsubstitutions” because no

subject substituted palatal stops with somethikey[tj] or [tj].

The tested segments were rated as correspondigrgded palatals regardless
of their voice, since some subjects did not devosmd final stops in some
production tasks or produced word initial stopsalhiere not fully voiced.

In the production tasks the production of alvedps was not analyzed, it
was supposed that subjects should be able to peatiem because this category is
present in subjects’ L1.

Data for the first production task were selectanfrwords in which palatal

stops should have been realized, which were uttesed.1en speakers during
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the Free Production task and also from words whiehe spontaneously produced
during other production tasks.

The percentage of different realizations of intehgelatals for individual
subjects was counted from the tokens in which phlstops should have been
realized. There were a different number of tokemsifdividual L1en speakers.
While some subjects produced about five or sixed#ht words with intended
palatal stops, others produced only a few of themepeated some words. Therefore
results for individual subjects are not based opr@aamately the same number of
tokens.

The percentage of different realizations of intehglatals for individual
subjects in the Elicited Production task was codiritem tokens which were in the
words containing tested segmerit¢ and /3/ subjects uttered when describing
presented pictures. The tested segments which wettee words subjects did not
recognize or used a word without palatal stop tecdbe the pictures, were not
included.

The percentage of different realizations of intehglatals for individual

speakers in the Sentence and Word List Readingntask counted from the number

of tested segments/ and/3/, which were in the sentence and word stimuli; éher
were 49 tokens ot/ and 31 ofy/ in the sentence stimuli and 36 tokenscofind 26

of /3/ in the word stimuli. In the Word List Reading taskre data from 11 subjects,

data from subject 4 were not available becausinaf tonstraints.

To test my hypothesis about possible negative feanismeasured VOT in
palatal and alveolar stops in words from Senterm Word List Reading tasks.
However, | did not measure VOT for all palatal aheeolar stops in these tasks. In
both tasks | selected four words; | choose wordsvimch most of the subjects
realized palatal stop, although not all of them.lAdready said, there were no data

for subject 4 in the Word List Reading task.

4.2.2 Results of Production experiment

All subjects produced in all four production tasksne tokens correctly with

palatal stop$c], [3], some with alveolar stogs], [d], and some with something “in
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between” which was difficult to categorize. L1ereakers substituted Czech palatal
stops only by alveolar stops and not by any otbesonants or consonant clusters.

There were both inter-speaker and intra-speakeati@rs in production of

palatal stopgc] and [3], some speakers were not consistent; not only legtwe

different words but also within the same word ia Bree Production task.

In the following Tables 4.1 and 4.2 you can seemg®as of the different
realizations of intended palatal stops in the Hreeduction task and Sentence
Reading task.

subyj. (1] [d] “in betweert
2 rodina [rojmna] - roding [ro?ine]
3 kamardli [kamara:i] rodiny [rodmni] déti [?eti]
8 d&ti [jeti] - -

Table 4.1Examples of tokens with different realization elgial stopy/ produced by
different subjects. In the first column there amrag with realized palatal st¢g, in
the second with alveolar st@¢] and in the third with something “in between”, wiic

is marked by“?”. First there is listed orthographic form of the rdiavhich is
followed by the phonetic form.

D¢ti jsou zékla rodiny.

CZ |4 [e] [t] [3]
110 [e] [d] [3]
2[5 [?] [d] [d]

8 [ I[e] [d] [3]

Tomudévéeti prosimté netykej.
CZ e 11 Ie] [c] 1]
4 M [ [e] [c] [t]
10 (g [d 11 [c] [t
12 71 6 o [c] [c]

Table 4.2 Examples of some responses to the sentence stimbkre are
orthographic forms of sentences, in the “firstelin under them there are responses of
control Llcz subject and responses of three chdsbken subjects. Individual
responses to the stimuli are in the phonetic bitackbe question mark represents
something in “between”.

The data obtained by four production tasks werdyaad by the repeated
measures of analysis of variance (henceforward ANDMhe main effect of
realization of intended palatal stops was [F(2,2@)1.111, p = .00000]. The mean
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percentage of realization of intended palatalslirnested tasks was according to
ANOVA following; on the whole L1en speakers reatlZ&3.6% of intended palatals

as palatal$c] [1], 11.1% as alveolar stopyg [d] and 15.14% as something between

alveolars and palatals.

The mean percentage of realization of intendedtalalan individual tasks can
be seen in a Figure 4.1. The graph was produceekyated measures ANOVA
with the following within speaker factors (contexttd realization). The interaction
of context and realization was significant [F(6) 606.9006, p = .00007)].

Context * Realization interaction: F(6, 60)=5.9006, p=.00007
Error bars indicate .95 confidence intervals

100

% =0 Free

—0- Picture
~&- Sentence
-& Word list

80

70

60

50

40

30

20

Mean percent of intended palatals realized as...

10

alata alveolar in between
latal Iveol betw
Phonetic realization

Figure 4.1 Mean percentage of intended palatals realizedatsgb stopgc] [3], as

alveolar stopgt] [d] or as something “in between” in four tested tasikshe Free

Production task, in Elicited Production task, ie tBentence Reading task and in the
Word List Reading task.
* By “context” is meant “task” and by “picture” imeant “Elicited Production task”.

The realization of intended palatals as palatalss vemound 80% in
the following three tasks — Elicited Production, M/d.ist and Sentence, if the task
changed into Free Production the realization otnded palatals as palatals
decreased to 60.12%. The realization of intendeldtgda as alveolars was in
the three tasks around 10%, in the Free Produdtsk was the realization of
intended palatals as alveolars 11.06%. Howeverraakzation of intended palatals
as “something between” increased in the Free Ptmoudtask, it was 28.17% in

other three tasks it was around 10%.
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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, 20P7295, p = .92989] between the

production of voiced and voiceless palafald].

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

The measured VOT data for palatal and alveolarsstogelected words from
the Sentence and Word List Reading task were amdly® repeated measures
ANOVA. Repeated measures ANOVA with one within-dggafactor (voice)
revealed that the main effect of voice was sigariitF(1, 7) = 34.173, p = .00063].
Llen speakers realized intended palatal voicekegs svith VOT about 0.047 s and
intended voiced stops with VOT about -0.054 s.

The main effect of place in the repeated measurBOWA with one
within-speaker factor (place) did not reach sigwifice. The main effect of context

was not significant as well.

VOICE*PLACE; LS Means
Current effect: F(1, 7)=2,2802, p=,17478
Vertical bars denote 0,95 confidence intervals
0,10

== Alveolar

0,0635
s 0.0895 = Palatal

o
o
S

9
584
h

VOT (in's)
<}
°
ol
[=)

o
i
S)

-0,15

-0,20 N N
Voiceless Voiced

Figure 4.2 Mean values of VOT in intended voiceless and wbigalatal and alveolar
stops in chosen words from Sentence and WordliatiiRg task.

The graph in the Figure 4.2 shows ANOVA with théédwing within-speaker
factors (voice and place). The interaction of voael place was not significant
[F(1, 7) = 2.2802, p = .17478]. L1en speakers preduntended voiceless alveolar
stops with VOT about 0.04 s, intended voiced alredtops with VOT about
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-0.05 s, intended voiceless palatal stops with Vabbut 0.054 s and intended
voiced palatal stops with VOT about -0.058 s.

Post hoc Fisher's LSD test revealed that there was not aigyificant
difference between VOT in intended voiceless alwednd palatal stops and
between VOT in intended voiced alveolar and palstiapps atx=0.05. However, as

you can see in the graph in the Figure 4.2 botbaddy and palatal voiced stops had

different variation of VOT; the standard deviatifmm intended/d/ was 0.051 s and

for intendedy/ was 0.073 s.

One control L1cz speaker produced voiceless alvesttgps with VOT about
0.018 s, voiced alveolar stops with VOT about -68.87voiceless palatals stop with
VOT about 0.039 s and voiced palatal stops with \&@dut -0.104 s.

4.3 Discussion

Llen speakers produced palatal stops in all tagksugh in the Free
Production they produced significantly fewer pdlatops (about 60%) and more
stops which could not be categorized as native diogrpalatal stops (about 28%).
The last category might indicate that they acquiteel category of palatal stops
because they were trying to contrast the alvea@ads palatals but might have had
some problems with articulation of native soundipglatals. The production
experiment also revealed that Llen speakers sutestitpalatal stops only with

alveolar stopgt/ and/d/ and not with other consonants or consonant clsister

Lower occurrence of palatal stops in the Free Rioin task could result
from the fact that palatal stops were in fluentegie which is more complex and the
tested segments could be influenced by surrounsiigds. However, palatal stops
in the Elicited Production task were produced alt agin the Free Production task
without orthographical help, but words were usualtgduced individually, not in
the sentence.

Lower occurrence of palatal stops in the Free Rrolu task could be also
due to fact that the speech material in the Fremdution task was not well
balanced while some subjects produced many tokatts palatal stops, some

produced only a few.
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Llen speakers produced more palatal stops in tidesee and Word List
Reading task. Palatal stops were signalized byritlczacand therefore even subjects
who did not produce native sounding palatals inRree Production task may have
produced palatal stops. Furthermore, subjects weading the sentence stimuli
slowly and carefully.

Analysis of VOT in palatal and alveolar stops itested words revealed that
Llen speakers produced voiceless palatal stops Wit longer (about 0.054 s)
than one control L1cz subject (about 0.039 s) day talso differ from the data
suggested by Machd2006); his palatal stops have VOT about 0.04tosvéver, he
unlike me measured stops in intervocalic position).

When we compare production of Czech alveolar stogs,will see larger
difference, while L1en speakers produced voicesdgsolar stops with VOT about
0.04 s; L1cz speaker produced them with VOT onlyual®.018 s.

In case of voiceless alveolar stops Llen speakaisphobably transfer from
their native language but in case of voicelesstphlstops there was not a big
difference from L1lcz palatals. However, it was @oly because of the fact that
Czech voiceless palatals have from all stops Idrngés .

Llen speakers production of both voiced stops sHamwkuence of their L1,
even though on average they produced voiced stajpsnggative VOT (alveolar
stops had VOT about -0.05 s and palatal stops abdi8 s) the VOT was still not
so large as in voiced stops produced by L1cz spdakesolar stops had VOT about
-0.076 s and palatal stops about -0.104 s) anck theere different variations of
VOT. It ranged from positive to negative VOT andcese of intended palatal stops
the variation was even bigger (0.073 s) than bgabr stops (0.051 s).

The assumption based on Flege’s SLM was not coafitr®n the whole there
was evident influence of negative transfer in aafskoth palatal and alveolar stops
without much difference.

However what was said above cannot be taken géyetmcause every
subject was presented only by two tokens from #mhestop and furthermore the
words which were in the Sentence Reading task wewfferent position in the

sentence stimuli, therefore they were under diffeséress.

41



5. PERCEPTION EXPERIMENT 1

To test perception of palatal stops | designed é&xperiments; the first of
them was based on identification of alveolar, @hlaind velar stops in different
word positions and preceded and followed by difier@wels.

5.1. Methods

5.1.1 Stimuli

The Forced Choice Phoneme Selection (thereafteSIF@Rk consisted of 250
disyllabic nonsense words stimuli, which resembiedl Czech words the least.

| decided to use nonsense words to avoid infludmcdexical content. Each of
the stimuli contained one of the tested segments/, /c/, //, /k/ or /g/. (Velar stops
were included in the perception experiment becauseas supposed that Llen

speakers could perceive a new category of paladpk ossibly as either alveolar
stops or velar stops, because both categoriessatdmthe palatal stops.) The tested

segments occurred word initially, medially and fiysavoiced stops/d/, /3/ and/g/
were not in the word final position because in @zé#rey are subjects to final
devoicing.

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

position was followed, in case of word final stqueceded, by each vowel, /¢/,

I/, lo/, lu/; by both short and long vowel.

Summary of the nonsense stimuli according to pwsitif tested segments as
well as vowel quality is given under (1). Exampbdésome stimuli in FCPS task can
be seen below in Table 5.1, list of all stimulitime FCPS 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

X/, Ig/
- 2 nonsense words withl, /c/, /d/, /3/; 1 nonsense word witl/, /g/
- eacht/, /c/, /d/, 3/, /k/, /g/ was followed bya/, /a/, /¢/, e/, I/, /i, /ol, o/, lu/, hai/

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

/k/, Ig/
- 2 nonsense words withl, /c/, /d/, /3/; 1 nonsense word witl/, /g/
- eacht/, /c/, /d/, 14/, Ik/, /g/ was followed bya/, /a/, /¢/, /e, I/, Ii/, lol, loi/, I/, ui/

(c) 50 tokens with a word final stop: 20 token®ath/t/, /c/; 10 tokens of eactk/

- 2 nonsense words with, /c/; 1 nonsense word witfk/
- eachit/, /c/, /k/ was preceded b/, /a/, /e/, /e, I/, i/, lol, lod, u/, hn/

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

Sulé& [sulek]

sulik [sulik]

Sul& [sulak]

suldk [sulok]

sultk [suluk]

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

Bohemian variety of Czech; one of the standardeti@s of Czech. The stimuli were

recorded in a sound treated studio. There werethegeb00 stimuli from both

speakers. They were edited in the program Praatr@dta and Weenink 2007).

Finally in the FCPS task there were 250 stimulipAgximately half of the stimuli

were by one speaker and half by the other and bpdakers were represented

almost equally, with respect to tested segmentgjaatity of vowels.

The FCPS task was made and ran in the program @aatsma and Weenink

2007). The stimuli in the FCPS task were presenmtelrandom order and each of

43




them was repeated only once. However, subjectsdcbabr the stimulus twice
because in the FCPS task there was a replay b@iowne hand the subjects could
hear the stimulus again if they had misheard it titthe other hand it could
influence the results because subjects could listéhe stimulus intentionally twice

to click on the right response button.

5.1.2 Procedure

The FCPS task was presented on computers. Thewestrun in Praat
(Boersma and Weenink 2007). Subjects heard theutower Sennheiser HD 202
headphones and on the computer screen they saesgi@nse buttons, with labe|s
d, 7, 4, kandg and were asked to click on the button accordingvitich tested
segment 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€FS task. Unlike in the proper test

there were only 18 stimuli with tested segments #@nedstimuli were real Czech

words; e.g.ticho [cixo] (“silence”), lIékar [lekkar] (“doctor”) or mlady [mladi:]

(“young”). By accident there occurred two errofgre were two tested segments in
two stimuli and subjects were informed about it aasked to click on one of
the corresponding buttons.

Subjects were also told that the sound they hearce.g. [pocefi:] is
represented by the button with the labbehot to confuse the sound with its
orthographical representation. The orthographimfof [pocefi:]] is poteSi so they

might have clicked on the button with lalbel
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-speakertofaglocation)
examining the FCPS task revealed that the maincteféd the location was
significant [F(2, 22) = 9.7295, p = .000094]. L1speakers perceived incorrectly
most segments, which were in the word final positf@bout 25% of incorrectly
perceived). They had fewest problems with perceptb segments, which were
word medial (about 10%); the word initial segmewtsre misperceived in about
15%. The graphical representation of this diffeeeoan be seen in a 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 sigs with respect to
the location of the tested segments by L1en spsaker

Repeated measures ANOVA with one within-speakertofaglocation)
examining perception of L1cz speakers yielded thatmain effect of location was
significant [F(2, 26) = 5.7818, p = .00837] alsoltfycz speakers; it can be seen in a
Figure 5.2. Native speakers had most problems wéftception of word initial
segments (about 3.25% of incorrectly perceived.yThad fewest problems with
perception of word medial stops (about 1% of inectlly perceived stimuli) and
word final stops caused less problems with peroagtian word medial stops (about

1.5% of incorrectly perceived stimuli).
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L1: Czech
Main effect of Location: F(2, 26)=5.7818, p=.00837
Error bars indicate .95 confidence intervals
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Figure 5.2 The mean percentage of incorrectly perceived stdfs respect to the
location of the tested segments by L1cz speakers.

The main effect of place of articulation in the eaped measures ANOVA
with the following within-speaker factors (placeasticulation and voicing) reached
significance [F(2, 22) = 7.9293, p = .00255]. Llseakers 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-speaketofagoice) revealed
that Llen speakers had significantly [F(1, 11) =328, (p = .00033)] more
problems with perception of voiceless palatal stopisey perceived incorrectly

15.79% of voiceless palatal stojpsand 8.47% of voiced palatal stojp's

The interaction of place of articulation and votan be seen in a Figure 5.3
which was produced by repeated measures ANOVA. iiitegaction of these two
within-speaker factors was significant [F(2, 22,7874, p = .01879].

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

between Llen speakers’ responses to voicelesslahstop/t/ and palatal voiceless

stop /c/ av=0.01, they perceived incorrectly about 25% of etdss palatal stops.
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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.

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

between Llen speakers’ responses to voiced alvstlpfd/ and voiced palatal stop

3/ ata=0.01; they perceived incorrectly about 15% of edipalatal stops.

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

between Llen speakers’ responses to voicelessapatap/c/ and palatal voiced

stop #/ ata=0.05. It was more difficult for them to perceiveiceless palatal stops

(about 25% of incorrectly perceived) than voicedatz stops (about of 15%
incorrectly perceived).

Further analysis of misperceived palatal stops akekthat Llen speakers
mistook palatal stops mostly for alveolar stops(al62%) and only rarely for velar
stops (about 7%).

Misperceived voiceless palatal stops were perceagdlveolar stops (about
39% of misperceived voiceless palatals) and lessvedar stops (about 2%).
Misperceived voiced palatal stops were perceiveal\aolar stops (about 85%) and
as velar stops (about 12%).

Llcz speakers did not have any significant (p =704 problems with
the perception of stops with respect to the pldaateculation.

Repeated measures ANOVA with one within-speakdofgpreceding vowel)
revealed that there was not any significant (p A 72) difference in perception of
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Llen speakers with respect to preceding vowel seaa word final stops (word
medial stops were not included, because there whsequal representation of

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

Llcz speakers also did not have any significant (j86363) problems with

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

vowels/i/ or/ii/ or by other vowels.

Repeated measures ANOVA with one within-speaketofathe following
vowel) indicated that there was a significant (p.08243) difference in Llen
speakers’ perception of palatal stops, if they wetkowed by different vowels.
Llen speakers perceived incorrectly 35.42% of pHafollowed by high front

unrounded vowels/ /i:/ and 21.01% of palatals followed by other vowels.

The interaction of voice and following vowel wagrsficant [F(1, 11) =
5.2089, p = .04336]; it can be seen in a Figurepsotluced by repeated measures

ANOVA with the following within-speaker factors (ia@ and following vowel).

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

50
40

30

20

10 4

Mean percentage of incorrectly perceived

[il or fii/ all other Vs

Figure 5.4 The mean percentage of incorrectly perceived wbipelatal /4 and

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

L1len speakers perceived incorrectly 35.42% of pidbllowed by front high

unrounded vowela/ /i:/ (it applied to both voiced and voiceless palat&®)st hoc
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Tukey’s test revealed that there was a significhiiférence between Llen speakers’

responses to the voiced palatals followed by ftogh unrounded vowels/ /i:/ and

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

incorrectly 35.42% of voiced palatals followed bgrt high unrounded vowels

/i/ and 14.58% of voiced palatals followed by othewsgls.

Repeated measures ANOVA with one within-speakeofafollowing vowel)
examining perception of L1cz speakers revealedttiegt had marginally significant
(p = .06154) problems with perception of palatapst followed by high front

unrounded vowel1/ or /ii/. They perceived incorrectly 11.16% of palatal stop

followed by high front unrounded vowel or /i:/ and 1.4% of palatal stops followed

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

5.3 Discussion

Llen speakers had most problems with identificatioh word final
consonants; this result is in accordance with figdiof M. A. Redford and R. L
Diehl (1999). Results of their experiments stronglypported their prediction that
syllable-initial consonants are identified more wetely than syllable final
consonants. As they were testing the CVC syllatbileir results might be applied
rather to word initial than to syllable initial cernants.

The word final consonants have a weaker burst auduse they are not in
a stressed syllable like word initial consonaimisGzech there is usually the main
stress on the first syllable) they are not so prnemi and therefore they are not so
easily identifiable.

Word initial consonants were more easily identiigaby L1len speakers than
final consonants, probably because they could tonaore acoustic cues such as
VOT, burst or formant transitions.

L1lcz speakers had different pattern of mispercemad stops with respect to
position of target segments. They identified moreuaately word final than word
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initial consonants. It seems that the two groupsulifjects needed different cues to
identify consonants.

The word medial stops caused least problems wigimtification for both
groups of L1 speakers. It might be due to the fhat besides other acoustic cues
there are vowel formant transitions, which providéormation about place of
articulation, from both sides, into and out of gdomsonant.

The results of the FCSP task also revealed than Ljmeakers had most
problems with identification of palatal stops. THisding is in accordance with
the fact that they are not in the phonemic inventdrtheir L1 and they are a new
category for L1en learners of Czech. According dOVA they had more problems
with identification of voiceless palatal stops.

Further analysis of misperceived palatal stops akekthat Llen speakers
identified about 60% of misperceived voiceless fahistops as voiced palatal stops.
This fact indicates that it was probably becauseexfative transfer from their L1;
English word initial voiceless stops are aspiratedl voiced alveolar stops are
partially voiced only at the end of utterance diobe a voiceless sound.

The palatal stops which were perceived incorrdayly-1en speakers could be
perceived either as the alveolar stops or as ther géops. Analysis revealed that
the incorrectly perceived palatal stops were idieatimainly as alveolar stops. Llen
speakers identified about 39% of misperceived Vess palatal stops as alveolar
stops and about 85% of misperceived voiced pasatgis as alveolar stops, which
are part of non-native contrast of palatal and@bsestops.

L1cz speakers, as native speakers did not haveignificant problems with
perception of stops when considering place of adtwn.

Both Llen and Llcz speakers did not have significaroblems 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 groapls pnoblems with
perception of palatals in context of different éoling vowels, when we consider
category of palatals as a whole.

However Tukey'spost hoctest revealed that L1en speakers did not have any

significant differences in perception of voicelgsalatal stop/c/ when it was

followed by either1/ or/i:/ or by other vowels. There was only significanfeténce
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between perception of voiced palatal stgpfollowed by /i/ or /i) or by other

vowels. Llcz speakers did not have any significarteraction of voice and
following vowel.

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

F2 of vowel 1/ (see MluvnicecesStiny 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 L1len speakers probably preferred as a cuerrbthst than formant transitions.
The voiced palatals have unlike the voiceless welblest, so subjects had to use as

a cue probably rather formant transitions.
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6. PERCEPTION EXPERIMENT 2

The second experiment to test perception of palstaps was based on
identification of alveolar, palatal and velar stopghich were in word initial
position, with varying values of VOT.

6.1 Methods

6.1.1 Stimuli

The stimuli for the second perception experimentewensense words, which

could be possibly well formed Czech wortiEp /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 -75 ms7® ms (0 was not included). The steps were not

rising arithmetically but logarithmically. The imteediate VOT values were
interpolated between the natural logarithm of thieimal value (5 ms) and the
natural logarithm of the maximal value (75 ms) &neh they were converted back
to absolute values. The steps along the continua Wedowing -75, -38, -19, -10,

-5, 5, 10, 19, 38 and 75 ms.

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 offtefo] and[defo]. There was a burst noise from one natural tokgtefaf].

The vowel[g] in the stimuli was used from one token[@éfo] and was manipulated

in Praat (Boersma and Weenink 2007) by the meti®@LA. The vowel length

was reduced to 80% of its original length, to maksound natural in all tokens
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along the't-d/ continuum. Formant transitions for the base stisulere taken from
the token ofdefo].

To make the't-d/ stimuli with longer values of positive VOT the seiwas

inserted into the central portion of the noise. Hoese was taken randomly from

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

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

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

To make the base stimulus f@rs/ continuum, the vowel was used from one
natural token of{sefo] and it was manipulated in Praat (Boersma and Wikeni
2007). Tokens ofiefo] and[cefo] had different intensity of burst. The burst noise
was used from natural token [géfo]; the lower part of intensity of burst was filtered
out, the interval between 500-22050 Hz was keptsndothed 100 Hz.

The vowel in the/c-y/ 38 ms stimulus was shortened. The stimulus wiéh th

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

the aspiration noise was taken from another natakan of[cefo] and was inserted

nearly into the same place.
The stimuli with VOT 19, 10 and 5 ms were made fithia preceding stimuli,

in which the aspiration noise was shortened; &g stimulusc-#/ 19 ms was made

from the stimulugc-3/ 38 ms in which the aspiration noise was shortéod® ms.

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 0 dsms, 10 ms, 19 ms and 38 ms.

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 intensity of burst was reduced and the fisgtle before beginning of

voice was used from natural token[géfo].
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The stimulus with VOT 19 ms was made from the rattoken of[kefo], the

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

5 ms were shortened from the stimulus with VOT 1 m

The aspiration noise in th&-g/ stimulus with VOT 75 ms was taken from

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

The stimuli with negative values of VOT were madeni the stimulus
/k-g/ 5 ms and there was added correspondingngici

Each stimulus was repeated five times and they weFsented in a random
order, but no doublets occurred there, which méhatsthe same stimuli were not
after each other. In the identification task thewes a replay button and the stimuli

could be played again.

6.1.2 Procedure

The “VOT identification test” was presented on cangps. The test was run in
Praat (Boersma and Weenink 2007). Subjects heardttimuli in Sennheiser HD
202 headphones, on the computer screen they samgsprnse buttons, with labels
t, d, 7, d, kandg and were asked to click on the button accordingtach tested
segment they heard in the stimuli.

Before the proper test began subjects were givsmuictions in Czech and
there was a trial test to make subjects familighwie procedure. There were six
response buttons and a replay button in the &gl 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 75 ms aiié ms.
Subjects were also told that the sound they hearlg.[cefo] is represented
by the button with the label not to confuse the sound with its orthographical

representation. The orthographical form[affo] is teéfo so the subjects might have

clicked on the button with labél
After the trial test subjects proceeded to the erpent. Between both tests
and within the test there were breaks to avoidftegue.
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6.2 Results

Repeated measures ANOVA with one between-speak#srfd_1) indicated
that there was a significant difference in incotiseperceived stimuli. The main
effect of L1 was significant [F(1, 24) = 5.8841, 90 .02316]. Llen speakers
perceived incorrectly place of articulation in @®4of all stimuli while Llcz
speakers perceived incorrectly place of articutaiin3.17% of all stimuli.

Repeated measures ANOVA with one within-speakeofgplace) examining
perception of L1len speakers revealed that the mff@ct of place was significant
[F(2, 22)] = 11.206, p = .00044]. Llen speakers liael most problems with
identification of stimuli with palatals stops (1%650f incorrectly perceived), then
with stimuli with alveolar stops (7%) and they Had/est problems with perception
of stimuli with velar stops (0.33%).

The main effect of place reached significance [R@&,= 3.9774, p = .03111]
also at L1cz speakers. They had most problems idithtification of stimuli with
alveolar stops (6.43%), then with stimuli with galastops (3%) and least with
stimuli with velar stops (0.07%).

In a Figure 6.1 you can see ANOVA with the follogitetween-speaker
factor (L1) and within-speaker factor (place). Tiheeraction of L1 and place was
significant [F2(2, 48) = 5.4009, p = .00766].

L1 * Place interaction: F(2, 48)=5.4009, p=.00766
Error bars indicate .95 confidence intervals
22

20 en

18

16

14

12

10

Mean percentage of incorrectly perceived place

o N » (=] @

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

ranging from stimuli with values of VOT from -75 nie +75 ms perceived as
voiced is shown in a Figure 6.2. There are twosljrame represents the responses to
stimuli by Llen speakers and the second by Llcalsps. It was produced by
repeated measures ANOVA with the following betwepeakers factor (L1) and
within-speaker factor (VOT). The interaction of ldnd VOT was significant
[F(9, 216) = 8.0098, p = .00000].

L1 *VOT: F(9, 216)=8.0098, p=.00000
Error bars indicate .95 confidence intervals
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td-75 td-38 td-19 td-10 td-5 td5 td10 td19 td38 td75
VOT

Figure 6.2 The mean percentage of responses onttle continuum perceived as

voiced by Llen and by Llcz speakers. The horizoatd$ represents the VOT
continuum ranging from -75 ms on the left to +75anghe right.

* Significant difference revealed Ipost hocFisher’s LSD test at =0.05.

** Significant difference revealed Iost hocTukey’s test a& =0.001.

Posthoc Tukey’s test was used and it revealed that theas av significant
difference between Llen speakers’ and Llcz speakesponses to the stimulus
“td19” at 0=0.001. L1len speakers perceived about 90% of stwith VOT 19 ms
as voiced, while the L1cz speakers perceived asdabout 30% of these stimuli.

The post hocFisher’'s LSD test revealed that there was a sagmt difference
between Llen speakers’ and L1lcz speakers’ respdostee stimulus “td38” at
a=0.05. Llen speakers perceived about 20% of tokéntkhe stimuli “td38” as
voiced by Llen speakers, while L1cz speakers perdeas voiced only 10% tokens
of these stimuli.

The “td75” stimuli were perceived as voiceless byhbgroups 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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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 horizoata$ represents the VOT
continuum ranging from -75 ms on the left to +75anghe right.

tjdj - palatal stopgc/ and/y/

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

In a Figure 6.3 you can see categorization of dtimth varying VOT along

/c-3/ continuum by Llen and L1cz speakers. In the gthphe is ANOVA with the

following between-speaker factor (L1) and withireager factor (VOT); the
interaction of L1 and VOT was significant [F(9, 3E64.2293, p = .00005].

The stimuli with negative VOT were by both Llen ahdcz speakers
identified mostly as voicedPost hoc Tukey's test revealed that there was a
significant difference between Llen speakers’ afhdzLspeakers’ responses to the
stimulus “tjdj19” ata=0.001; while the Llen speakers identified as wbiabout
70% of the “tjdj19” stimuli, the L1cz speakers itiied as voiced only 40% of
them.

Post hocTukey's test also revealed that there was a sogmf difference
between Llen speakers’ and Llcz speakers’ 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 were perceived as voicelesstmth groups of speakers.
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L1 * VOT interaction: F(9, 216)=13.538, p=.0000
Error bars indicate .95 confidence intervals
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Figure 6.4 The mean percentage of responses onkiy continuum perceived as

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

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

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

In a Figure 6.4 you can see the mean percentagassification of individual

steps along thé&-g/ continuum, which were perceived as voiced. Ingraph there

is ANOVA with the following between-speakers factdl) and within-speaker
factor (VOT); the interaction of L1 and VOT was mificant [F(9. 216) = 13.538,
p=.0000].

The stimuli with negative VOT were identified maijrds voiced by both Llen
and Llcz speakerd?ost hocTukey’s test revealed that there was a significant
difference between Llen speakers’ and Llcz spe€akesponses to the stimuli
“kg-5”, “kg5” and “kg10” 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 L1cz speakers perdeonly about 10% of these
stimuli as voiced.

Post hocTukey’s test also revealed that there was a sogmf difference
between Llen speakers’ and Llcz speakers’ 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.

In a Figure 6.5 you can see the mean percentagkvedlar, palatal and velar
stimuli perceived as voiced by Llen speakers. éngtaph there is ANOVA with
the following within-speaker factors (place and VJOThe interaction of place and
VOT was significant [F(18, 198) = 7.1760, p = .0P00

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 axis regmtssthe VOT continuum, from
-75 ms on the left to +75 ms on the right.

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

Post hocFisher's LSD test revealed that there was a saamit difference
between Llen speakers’ responses to the palataleadstimuli with VOT -5 ms 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 alveatavelar stimuli with VOT 5 ms
ata=0.01.
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Tukey’s post hoctest revealed that there was a significant diffeeebetween
Llen speakers’ responses to the palatal and vitadlswith VOT 10 ms, 19 ms
and 38 ms at=0.001. Post hocTukey's test also revealed that there was a
significant difference between Llen speakers’ raspe to the alveolar and velar
stimuli with VOT 10 ms and 19 ms @t0.001.

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

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

In the following graph in a Figure 6.6 you can $ee mean percentage of
responses along the three continua perceived aed/dily L1cz speakers. In the
graph there is ANOVA with the following within-spear factors (place and VOT).
The interaction of place and VOT was significantl; 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 cengiatceived as voiced
by L1cz speakers. The horizontal axis represe®sVBT continuum ranging from
-75 ms on the left to +75 ms on the right.

Post hoc Tukey's and Fisher's tests revealed that thereewesot any
significant differences between L1lcz speakers’ oasps to the alveolar and palatal

stimuli. The pattern of identification was neatgtsame.
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The stimuli with large VOT were perceived as voic&te stimuli with VOT
19 ms were perceived as voiceless. About 60% told@nghese stimuli were
perceived as voiceless. The stimuli with VOT 38 were perceived mainly as
voiceless.

Post hocFisher’s test revealed that there was a signifidédference between
Llcz speakers’ responses to the palatal and vélauls with VOT -19 ms at
a=0.01.

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

There was also according st hocTukey’s test a significant difference
between L1cz speakers’ responses to the alveothvelar stimuli with VOT -5 ms,
5 ms, 10 ms and 19 ms @0.001 While the velar stimuli with VOT -5 ms were
perceived as voiceless, the palatal and alveoiarubtwere identified mostly as
voiced. Palatal and alveolar stimuli with VOT 19 ware perceived as voiceless.

Post hocFisher’s test revealed that there was a signifid#ference between
L1cz speakers’ responses to the palatal and vianlswith VOT 38 ms at=0.05.
While the velar stimuli were considered as voicglasill about 20% of responses to

the palatal stimuli were identified as voiced.

6.3 Discussion

Results of the second perception experiment resigthlst L1len speakers had
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 tk@mL1cz speakers, as they are
native speakers, it was not so difficult to pereetorrectly palatal stops.

Alveolar and velar stops were difficult for bothogps approximately at the
same rate, and the velar stops were most easilytifidéd by both groups of
speakers.

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.
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Llen speakers resembled native Czech speakersagppen of “td” stimuli
with negative VOT, however there was different sroser point for both group of
speakers. L1len speakers needed larger positive td@Tassify the alveolar stop as
voiceless. There was a difference between pergepticstimuli with VOT 19 ms;
while L1en speakers perceived them still as voitdaz speakers perceived them
already mainly as voiceless. The Llen speaketgigtihot perceive the stimuli with
VOT 38 ms as perfect voiceless alveolar stop.

Llen speakers had negative transfer from L1. Eimgitsceless alveolar stops,
which, if they are in a stressed syllable and b¥dlanitial, have longer values of
VOT, therefore L1en speakers need longer valud&df to perceive alveolar stops
as voiceless. Furthermore, the voiced alveolarsstaymich are in English syllable
initial, are not fully voiced so L1en learners afech perceived alveolar stimuli with
positive values of VOT still as voiced.

Perception of palatal stops resembled perceptioraleéolar stops. Llen
speakers needed longer values of VOT to perceilegbastop as voiceless. Llcz
speakers perceived already the stimuli with VOTni® as voiceless palatal stops,
Llen speakers perceived them still as voiced.

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

In case of alveolar stops was the perception ofnL¥peakers’ more
categorical than in case of alveolar stops, wheas more continuous. Alveolar
stops are unlike palatal stops an old and wellbéisteed category in their native
language therefore their perception was more catzdo

My research question was what VOT will the new falatops in the speech
of the English learners of Czech have. If it isngpto be English-like (negative
transfer from L1) or more Czech like.

Results of the second experiment suggest that Ispelakers needed larger
values of VOT to categorize palatal stops as vegthan alveolar stops. It seems
that in spite of the fact that L1en speakers wéite & perceive palatal stops they

needed large values of VOT to perceive them asless.
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When considering velar stops there was differettepaof perception than by
alveolar and palatal stops. Both groups of L1 spesaldentified already the stimuli
with VOT -5 ms and 5 ms as voiceless, though thenLdpeakers only about 20% of
them, the L1cz perceived them mainly as voicelkss.possible that it was caused
by the “kg-5” and “kg5” stimuli themselves becauke stimuli with VOT -5 ms
was made from the stimuli “kg5” and there was add®ding.

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

Both groups of subjects needed shorter values ol Y@ categorize velar
stops as voiceless than to categorize alveolassips finding is in disagreement
with the fact that the velar stops have larger eslof VOT in both languages.
However, Llen speakers had still negative tranafet demanded larger values of
VOT to classify velar stops as voiceless than Lsuzakers.

It would be better, if the range of the continuaswarger, therefore both
groups of subjects would probably categorize maasdwoiceless larger number of
stimuli. However, it was technically difficult to ade naturally sounding stimuli

with large positive VOT.
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7 CONCLUSION

7.1 Findings of the thesis

The aim of this paper was to study the acquisitbiCzech palatal stops by
English native speakers. | was testing both pelmepind production of palatal
stops.

Results of my four production tasks revealed thbgrispeakers were able to
produce palatal stops in four different tested extst not only in Sentence and Word
List Reading task, which could be because of ortyglgy, but also in free speech
and in Elicited Production task. On the whole tpeyduced 73.6% of palatal stops,
which were intended as palatal stops and 15.4%opswvhich were categorized as
something between palatal stops and alveolar stagsit could indicate that they
acquired the category of palatal stops. Althougks¢hstops did not sound native
like, which could have been because of problems waiticulation or because of
negative transfer from native language, there wabgbly 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 L1eakgps 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 expeso 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 néikeein 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 sattene

Analysis of selected words in the Sentence ReadimyWord List Reading
task revealed that L1en speakers had larger VOT dha control L1cz speaker and
also larger than stops measured by Mac{D06) in case of both alveolar and
palatal stops and that both voiced palatal andoddvestops had different variation.

Both perception tests proved that English learrddr&zech were able to

identify palatal stops and distinguish them frormealar and velar stops. They
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identified correctly about 80% of palatal stopgha first perception experiment and
about 87% in the second perception experiment.

Llen speakers substituted misperceived palatalssioghe first perception
experiment mostly with alveolar stops (about 39% noisperceived voiceless
palatals and about 85% of misperceived voiced glalaand only rarely with velar
stops (about 2% of misperceived voiceless palatatsabout 12% of misperceived
voiced palatals).

The FCPS task also revealed that they had signtfigagoblems with
perception of voiceless palatals. This was probaklyause of the negative transfer
from their native language, analysis of misperagiyalatal stops revealed that
L1speakers identified 60% of misperceived palataps as voiced palatal stops.
English voiceless stops are unlike Czech aspiratedyord initial position, and
voiced stops are partially voiced only at the ehditterance or before a voiceless
sound, therefore they identified Czech voicelespsas voiced.

The second research question whether the percepitipalatal stops is more
difficult when palatal stops are followed by thglhnifront vowels or /:/ than by
other vowels was not confirmed in 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.

However further analysis anplost hoctests revealed that there were only

significant problems with perception of voiced palastops followed by high front

vowels / and 1:/ and in case of voiceless palatal stops there narany significant
differences between perception of palatal stogevi@d by high front vowela/ and

/i:/ or by other vowels.

It is probable that L1en subjects used when idgntyf the voiceless palatal
stops as a cue rather burst than formant transitimtause voiceless palatal stops

are characterised by more intense burst than vqiakdals.
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Voiced palatal stops have weaker burst so subjedsto use as a cue rather

formant transitions, bui/ has low F1 and high F2, and the locugois in the same

place as F2 ofi/, therefore there are not any CV formant transgion

One of my research questions was what VOT willrtee palatal stops in the
speech of the English learners of Czech have. i§ igoing to be English-like
(negative transfer from L1) or more Czech like.

Results of the second perception experiment reddalat that Llen speakers
demanded longer values of VOT to classify all stoym only alveolars and velars,
but also palatals as voiceless.

Analysis of measured VOT data revealed that Llesalsgrs produced
voiceless palatal stops with larger VOT than Llpeaker and that they produced
voiced palatal stops with negative VOT, howevavat not very large and there was
different variation. On the whole there was evideagative transfer from their L1
as it was in case of alveolar stops.

These findings were not completely in correspondewith Flege’s SLM
which predicted that palatal stops are more diffetan Czech alveolar stops
therefore learners will create a new category andeneasily adopt target like VOT
values and there will be lower effect of L1 negatikansfer.

In spite of the fact that perception and productiests revealed that Llen
speakers probably formed a new category of palstaps and were able to
distinguish them both in perception and in produgtithey needed longer values of
VOT than Llcz speakers to identify not only theealhar stops, which are in the
inventory of their L1, but also to identify palattops which were a new category
for them.

Another question of the presented study was to @arthe relationship
between perception and production skills of Englestrners of Czech.

There are three possibilities; perception skills gaecede production, or
otherwise, or they can go hand in hand. Accordmgttidies in second language
acquisition the perception skills of second langudgarners should precede
production skills. It is supposed that L2 learnams not able to produce non-native
contrasts, if they are not able to perceive theoweler, Sheldon & Strange (1982)
found out that Japanese native speakers learnimgisBnwere less accurate in

perceiving /r-I/ contrast than in producing it.
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In case of my tested subjects, when we take them \@lole group, neither
skill preceded; they went hand in hand. One ofpibssible explanations is the fact,
that there were subjects with different length ppasure and motivation to learn
Czech.

Results of my thesis were not completely in coroesience with results of
Atkey (2000). She proposed that Llen speakers dhbal able to acquire the
category of palatal stops because they have therée@oosterior] distinguishing
palatal and alveolar stops to distinguish alvealad postalveolar fricatives in their
native language, but results of her experiments rit support her hypothesis
wholly.

However, it is a question, if subjects in her ekpent were really able to
distinguish the palatal and alveolar stops per@@ytwor they were influenced by
lexical content of the stimuli. To test perceptiomsed unlike her in my FCPS task
nonsense stimuli, therefore the possible influesfdexical content was diminished.
Also the speech data for the production experimeete from different tasks;
therefore they should have better predictive valueut acquisition of palatal stops.

It is possible to say that my tested subjects kenlitkey’s, were able to both
perceive and produce palatal stops and distingthiein from alveolar and velar
stops, although there was evident negative trafisfsr English.

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 thatn_$peakers did not have

any significant problems with perception of finalgtal stops which were preceded

either by high front vowelsr/ and/i:/ or by other vowels. It seems that when

distinguishing final palatal stops Llen speakersduslifferent 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 Llcz

speakers, problems with perception of word finalpst L1cz speakers perceived
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most incorrectly word initial stops. It seems thath groups of speaker preferred
different cues when identifying Czech stops.

7.2 Questions for further research

The present thesis has some imperfections whitheisauthor aware of. For
further studies it would be convenient to analybe fproduction data more
objectively. It would be better not to base theeasment of quality only on
perception impression of the author but also oryarsaof 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 be also interesting to have a closer latkthe production data
whether the production of palatal stops is moréadilt if they are followed by high

front vowels/i/ and/i:/ than by other vowels as it was partly in perceptio

When it comes to the question of VOT, in Engliséréhis a rule that voiceless

stops preceded by/ are not aspirated. It would be interesting to iféewould be

the same in case of Czech palatal stops acquiréd éry speakers.

The perception experiment revealed that Llen 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 the presented study wahomogenous; 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 differentiated atiogrto 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, agdun:].
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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
[rptfka)/ [riutf]

-

\\\ \\ //

",

schodis¢/schody

[sxo1fce]/[sxodI]

stan[stan]

stin[scimn]
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100

sto[sto]

stopy/[stopi]

talit [talixr]

stl [stu:l]

tanectanets]

televize[televize]

1000

télo/téla [celo]/[cela] tilko [ci:lko tisic[crsits]
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
itex/ i/ /tay/ /tw/ toy/
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
/dey/ /di/ /day/ /du/ /doy/
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
/cey/ /eiy/ /cay/ /ewy/ /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
fyes/ /yiy/ fyai/ fyay/ /yor/
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
/key/ /kiy/ /kay/ /kwy/ /koy/
kéfo kyfo kafo kufo kofo
/ge/ /g1/ /ga/ /gw/ /go/
gefo gyfo gafo gufo gofo
/gey/ /giy/ /gay/ /gu/ /goy/
géefo gyfo gafo gufo gofo
WORD MEDIALLY
/te/ Ity /ta/ /tw/ /to/
mutes mutys mutas mutus mutos
huten hutyn hutan hutun huton
itex/ tiy/ /tay/ /tay/ /tox/
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
/dey/ /diy/ /day/ /du/ /doy/
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
/cey/ fei/ /cay/ /ewy/ /coy/
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
fyei/ /yiy/ fyai/ fyay/ /yor/
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
/key/ /kiy/ /kay/ /kwy/ /koy/
hukén hukyn hukan hukdn hukon
/ge/ /gv/ /ga/ /gu/ /go/
hugen hugyn hugan hugun hugon
/ge:/ /giy/ /gay/ /gu/ /goy/
hugén hugyn hugan hugun hugén
WORD FINALLY
/et/ 1t/ /at/ fat/ /ot/
lofet |lofit lofat lofut lofot
sulet sulit sulat sulut sulot
/ext/ it/ Jaxt/ hazt/ /ott/
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/ /ixc/ Jaxc/ hae/ /oxc/
lofét lofit’ lofét lofat’ lofot
sulé& sulit Sul& sull® sul&
/ek/ /1k/ /ak/ fuk/ /ok/
lofek lofik lofak lofuk lofok
/ek/ /ik/ /ak/ /ak/ /ok/
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 i percepci palatalnich ploziv, které nasleduji shiasky /1/ a /i/,

protoze tranzienty formaintjsou ve stejné poloze jako exploze palatalnictziplo
Cc0Z miZe zpisobit 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).

Produkce palatalnich ploziv byla testovana datgiech fznych uUkolech,

Vv pfirozenérteci, v reakcich na vizualni stimulgteni Wt a slov, ktera obsahovala
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testované segmenty. U vybranych slov ve dvou Ukolgto meteno VOT. AnglEti

mluvéi méli delSi VOT nez kontrolni mlwsi a to jak u alveolarnich tak i u
palatalnich okluziv a jejichd/ a/y/ meli sice negativni VOT, ale nebylo tak velké jak

u ¢eského mludi a u nandienych dat byl ¥tSi rozptyl.

Analyza vysledl prvniho percefniho testu ukazala, Ze problémy percepci
jsou pouze v Ppack zrelych ploziv, které nasleduji/ a/i:/. Muze to byt zfsobené
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 gfipadt /1/ a /i/ malo Zetelné, protoZe vychazeji ze stejného mista jako

exploze ploziv.

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

Vysledky percegnich a produénich tesi prokazaly, ze angfii mluwi
cestiny si osvojily kontrast, ktery se nenachazejich matéském jazyku a byly
schopni percemeé rozliSit a produkovat palatalni plozivy, kterééhn prirozerg
cesky.

Tato diplomova pracefgpela 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, thegewes 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 tedimy 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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