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Abstract

During the first-language acquisition, humansnear ignore irrelevant
differences between different-sounding tokens ef shme sound category of
the ambient language. At the same time they learpetrceive with acuity
linguistically relevant differences. Such highed@&r modifications of phonetic
perception do not (need to) occur for sound cotdrast used in the native
language. The perception of a non-native contrags wiscussed in this
research paper. British English phonology conténesphonemes /w/ - voiced
labio-velar approximant andi// - voiced alveolar approximant. Czech
phonology does not contain such a contrast. A resean adult monolingual
Czech listeners' perception of the novel (English) - /i/ contrast was

proposed in this thesis.




1. Introduction

In this thesis | explore perception of a noveldish) sound contrast by
monolingual adult Czech listeners. The aim is tal fout whether monolingual
adult Czech listeners can perceive the differeneavdéen the non-native
phonemic /w/ - i contrast or they confuse one for another. Aceaydp the
results of the proposed experiment we can makeighi@us about how the
phonological system of the first acquired languaffects the acquisition of the
second-language sound categories.

Previous researchers (e.g. Kuhl, 2007; Gervainké/e2008) suggest
that during the first-language acquisition, peofgdarn to ignore irrelevant
differences between different-sounding tokens ef same sound category of
the ambient language. At the same time they learpetrceive with acuity
linguistically relevant differences in that langeagSuch higher-order
modifications of phonetic perception do not ocaurgound contrasts not used
in the native language. Since both /w/ aridafeforeign to a Czech ear, slight
differences within each English category shouladbatively easily perceptible
for a monolingual Czech listener. At the same time clearly defined
boundary between /w/ and i/ should be found for monolingual Czech

perceivers.

In this paper | will review literature focusing sound-pattern learning.
In section 1.1 | will describ#he first language acquisition discussing also the
phenomenon why infants master a language in gemerelh easier than adults.
As well, I will shortly outline the topic of a sead-language acquisition as it is
closely related to the previous two themes | jushtionedlIn section 1.2 | will
define cross-language perception basing this theamy the Perceptual
Assimilation ModelPAM) designed by Best (1995) in section 1.2.1cti®e
1.3 will deal with categorical perception. Nextpart 2. | will review the latest
research on cross-language speech perception nyaBesh, Bohn (2011) and
then in part 3. | will base my hypothesis and regeguestions on the theory

| discussed in the previously mentioned parts awdl lfollow with proposing



my own research on cross-language speech perceptipart 3.1. Finally,
I will end my thesis with a discussion in section 4

1.1.First language acquisition

As Gervain, Werker (2008) put it, speech perceptmd language
acquisition have not been studied simultaneousiynfthe beginning. They
were not even considered to have so much in comiMowadays we already
know that infants’ speech perception is helpfuldeguiring abstract structural
properties of language (Gervain, Werker, 2008).cé&emng speech and
learning language are two linked highly sophis@édaprocesses which infants
appear to manage much easier than adults. “Despé& naiveté about the
world in general, children can make and hear cetgramong dozens of
speech sounds, they have learned thousands of watitisut having heard a
single definition, and they are able to build anmderstand sentences of
impressive complexity.” (O'Grady, 2005: 2). Prevsoesearches stated several

reasons for it.

According to Kuhl (2004: 831) for speech percaptiofants require
necessarily only basic perceptual capabilities thdce also present in some
animals, not only people. After that, when they exposed to human speech,
they learn very quickly in a way which | will deflme and explain in the next
paragraph. In order for children to learn languaige then necessary to be in
contact with the language. It means that a sociglrenment full of human
interaction is required. A great lack of socialeraction has an impact on
future abilities of learning language (Kuhl, 20@8&1). In my personal opinion
if an infant perceive only a very restricted numbéstimuli, s/he will not be
able to speak or understand the others. On theargrinfants who have a lot
of people around them, thus a lot of human inteactare usually more

advanced in speaking their mother-tongue.

The most probable way in which infants learn lagg is called
‘Statistical Learning’ (Kuhl, 2007). This approaishbased on discovering the

patterns of a certain language and noticing thguigacy of occurrence of the



units following each other. “Infants then rapidlgatn from exposure to
language, in ways that are unique to humans, cantpattern detection and
computational abilities (often called statisticahining), with special social
skills.” (Kuhl, 2007: 71).At first infants acquire the phonetic properties of
particular language which supports further langudgeelopment such as the
word acquisition (Clark, 2009).

However, because of the lack of experience infargsalso constrained
in speech perception and language learning. “Gémnldrtalent for language is
strangely limited — they’re good at learning langelabut not so good at
knowing what to say and what not to say.” (O’Gra?@05: 1). They are also
not able to detect all of the patterns of languadpen they are exposed to
speech and they are not capable of revealing esiegje physical difference in
speech sounds. But although they cannot detedf #éile physical differences
and linguistic patterns, their selection of thenmigst important for language
acquisition (Kuhl, 2004). | would call it “selecgh It is as if the infants knew
what to select in the first place and what they shift for later. Thus before
humans can even walk their brain can already workam amazing way

regarding the language perception.

Another factor which could explain why infants nedanguage with
much less difficulty than adults is something aallee “sensitive” or “critical”
period (Tees, Werker, 1984y¥hich is tightly connected with a so-called
“neural commitment” (Kuhl, 2004). Already accorditgthe name we can say
that a “sensitive” period might be a state wheranitg are most alert to the
inputs they perceive. And indeed it is so — infarts very sensitive to phonetic
differences within and between all languages. Bgutal commitment” it is
meant that the neural cells of young infants grigusommit to language
patterns which the infants have been most expassimt¢e birth (Kuhl, 2007).

Accordingly, the patterns of a certain languagectvithe infant learns
at first are decisive as these are the pattermsis/going to concentrate on and
develop. “This focussing in by infants towards émel of their first year on the

phonetic categories of the specific language theyexposed to appears to
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mark the first stages in the organization of a fiomal phonology, a sound
system tied to a particular language.” (Clark, 2069). Later learning of
patterns of a different language seems to dependhether these patterns are
compatible with the ‘first learned’ to which thefant has become “neurally
committed” or not. This is a theory by Kuhl (20@4at explains the fact of not
being able to learn the second language as propsertye first language by
incompatibility of some of the second-language gratt to the first-language
patterns. Let’s look at the process of a first-lzage phonology acquisition in

the following paragraph.

When acquiring the phonology of a language, irgattfirst learn the
phones then they place them to identical or diffegghonological categories
(Jusczyk, 1992). Distinct phones of the same phenara called allophones.
These belong to the same phonological categoryy Tast have different
phonetic realizations. However, Eimetsal. (1971) proved that initially infants
pay more attention to prosodic properties than tmnptic features of
individual segments. Nazzi, Ramus (2003) suppast ittea in their paper on
perceiving and acquiring the linguistic rhythm aints. “However, infants’
growing knowledge of their native language rhythmroperties seems to be
the key to their ability to discriminate languaggem within the native

language rhythmic class by 5 months of age.” (Na&&amus, 2003: 241).

An interesting point was made by researchers sigdye relationship
between early phonetic learning and later lingaiskills (Kuhl, 2007). Kuhet
al. (2005) came to the conclusion that the earliearitd are attuned to the
native-language phones the more developed thejuibtic abilities are at a
later stage. And conversely, the longer they perfarell in non-native sound
distinction, the slower they evolve in their natiamguage. This, | find very
interesting as one would probably think that thegkr humans are able to
distinguish the native as well as the foreign sooontrast the better for the

language skills development.

Although infants’ language learning is an admieaplocess, we also
have to take into account that while adults pee¢he ‘normal speed’ speech,
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infants are talked to with a reduced speech tempockearer articulation. This
has been termed ‘motherese’ (Kuhl, 2007). Peopleentiaese adjustments of
their speech intuitively when addressing small dreih. Consequently it is
easier for them to distinguish the differences leetvspeech sounds (Kuhl,
2007).“It turns out that child-directed speech is oftémgslarly well tailored
to its addressees, highly grammatical in form, awthally free of errors.”
(Clark, 2009: 23).

An important thing to know is also the way peoplerceive the
linguistic input. “Categorical perception is thedency for adult listeners of a
particular language to classify the sounds usedh@&r languages as one
phoneme or another, showing no sensitivity to mestiate sounds.” (Kuhl,
2004: 833).Infants are also alert to between-category soumash@ds with the
difference, and at the same time the advantageatteavery early age they are
able to distinguish between speech sounds of mjuages. As they approach
the first year of age, they lose this universaligband improve only the native
language perception skills. They stop being thecggtual citizens of the

world’ and become ‘language specific perceivers’.

Now | will present a short list of infants’ speecevelopment at

particular age adapted from Jusczyk (1992):

During the first monthinfants already perceive the speech sounds

categorically.

* From one to four months of age thegn reveal variation in intonation
patterns and they are capable of switching attentiodistinguishing

some speech contrasts.

* From four to six months of age they reveal prosdeatures in native
and non-native language and react more to slowgerbarticulated

speech.

* From six to eight months of agkey are able to differentiate the non-

native from the native words according to prosody.



* From eight to ten months infants’ capability of toiguishing a non-

native phonetic contrast decreases.

e From ten to twelve monthshey have already shaped perceptual

categories for their native language.

Here, | would shortly like to devote this paradra the second
language acquisition which is related to the fiasstguage acquisition and the
cross-language perception | am going to discusisamext part. As we already
said during the first year humans shape the paraémategories for their
native language. When humans start learning thensetanguage, they are
hindered by the system of the first language. Adicgy to Hakuteet al. (2003)
with increasing age, the ability to learn a secdadguage decreases.
According to Hojen (2003) this decrease startsadlyeat the age of 3-4.
Hakuta (2003) also adds that by older people tlidyato learn language also
depends on their previous experience and educskitis. This is, | think, clear
because the more the head of a person is challengktrained the more it is

prepared for new information, as e.g. new language.

1.2. Cross-language speech perception

From what was said in the previous section, wedcaonclude that
people are born with universal auditory receptigsnehich adapts gradually
to the sounds and patterns of the language whiehp#rson is primarily
exposed to. According to Hojen (2003) humans di@sing the universal
auditory receptiveness when they are around 10msait, depending on how
different the foreign contrast is from their natidelect. It seems that this
perceptual specialization driven by language erpeg is the reason why
adults often have troubles with distinguishing mative sound contrasts
which do not have a phonemic value in their langudyevious hypotheses
(Kuhl, 2007) claimed that this difficulty occursdaeise the neural sensors of a
person already committed to different patterns s/ae exposed to since birth.

However, the results of later research (Tees, Wed@84)indicated that the

10



reason for adults not to be able to discriminate-native contrastive sounds is

their specific phonemic processing approach apmretheir mother tongue.

There had to be large manipulations in the lengththe interval
between the speech signals or particular testinmggaure used so that the
examined listeners could change their native phanenocessing strategy and
be able to perceive the within-category sounds.nTiey would be able to
discriminate the non-native sound contrast usinmgewa linguistic processing

approach.

Regarding the wuniversal auditory sensitivity, thsensorineural
reactiveness is not lost, as adults proved thetyaluf discrimination of the
non-native sound contrast in special trial circianses (Tees, Werker, 1984).
Tees, Werker (1984) further suggests that theyustenot able to benefit from
this ability when examined in classical demandiongditions used for speech
perception. Here we can see that the tempo of anmymative speech plays

also quite a big role in making the perception nabfigcult.

However, there is another view Hojen (2003) disessn his thesis. It
concerns the phonetic variations of a phoneme platioes) versus the
phonemic distinctions between languages which #rersd language listeners
are supposed to perceive. This view makes us cldhee big difference
between the phonemes and its variations. “The cditiies that L2 learners
have perceiving L2 sounds differ across differdidphones of a phoneme.
This suggests that the unit of analysis in the gq@ron of speech sounds is not
the phoneme. Rather, listeners are sensitive tliometic details of the L2
sounds which differ according to phonetic conteXt{ojen, 2003: 14). |
consider this theory very interesting as it suggesiother point of view to the
phenomenon of a non-native contrast perceptions plint of view looks
deeper into the nature of phonemes and proposewéhhave to consider also

their variations. This theory I find quite detailedd sophisticated.
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As we already know from the section of the fietguage acquisition,
humans learn their native languages by attuning gezceptual system to the
relevant sound differences and patterns and bynilggarto systematically
ignore the distinctions that are not relevant iat gharticular linguistic system.
After the perceptual system has been tuned anchtinean has picked up
appropriate distinctive information at the loweder level (phonetic
segments), s/he starts eliciting information athbrgorder level such as the
syntactic structure. “Spoken language providesxaelnt example of the sort
of complex organization in which higher-order inaats, such as those that
specify syntactic structure, may not be detectabiél the perceiver has
learned to pick up certain distinctive informatianlower levels.” (Best, 1995:
184).Thus, just to explain Best's (1995) words, estaiig higher-order units
of the native language increases the inability afrazting lower-order
properties of the unknown non-native categoriesusetd contrastively in the
mother tongue. When higher-order units are recaghilisteners need less
lower-order information from the perceived stimahd they can ignore the

remaining phonetic input.

What is it that makes sound patterns of diffetanguages so different?
Best (1995) claims that languages vary most maykiedthe way they group
simple gestures into more complex gestural comdgtets. Another crucial
factor is the typical phasing relationships betwé#®se gestures in different
languages. Hojen (2003) devoted a part of his shisithe fact how foreign
accent is detectable in second language learnezssthtes that even L2
learners at the age of 3-4 may already have a tdétecforeign accent. The
reasons of the detectability of the accent aresdggnental mistakes as well as
a different prosody. “It has often been reportedt tthe degree of foreign
accent correlates with, among other dimensions2o§peech, the amount and

gravity of segmental errors.” (Hojen, 2003: 7).

Although we pointed out the cross-language diffees in sound
categories and patterns we should probably male that this does not mean

that languages have nothing in common phoneticéllyfact because of the
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particular shape, biological structure and constsaof the human vocal tract,
languages contain many identical or similar soumdsthey have equal
possibilities for sound productions (Best, 1995hisTfactor should not be
forgotten as so far | was just talking about thiéedénces between the native
and non-native sounds but we have to keep in nfiatthere are also features
that they have in common. | could adopt the humacakltract to a vase and
the sounds of various languages to different flewdifferent kinds and

different colours). It is as if we were changing flowers in the same vase.

Let’s look at the model proposed by Best (1995ictvishould serve for
understanding how the perception of a non-nativerast may work.

1.2.1 Perceptual Assimilation Model (PAM) designed by Best (1995)

“Non-native segments are those whose gestural esitsm or
intergestural phasing do not match precisely ariv@aonstellations.” (Best,
1995: 193).

The basis of the perceptual assimilation modero$s-language speech
perception is that listeners incline to perceiva-native sounds in accordance
with the similarity to or difference from the natigounds (e.g. according to the
spatial closeness of constriction locations andivactarticulators and
resemblances in degree of constriction and gespinasing). It means that the
perceiver is assumed to reveal gestural resemidatwenative phonemes.
Moreover, s/he will most likely also detect diffeces from the native

phonemes, particularly if they are very big.

In such a case listeners may not even find a @atategory to which
they could assimilate the non-native phone, thdy mtognize it as a speech-
like sound. Furthermore, in the most extreme chsset non-native phonetic
gestures do not even have to be perceived as spkedounds at all. Now
three levels of assimilation of non-natisegmentsuggested by the perceptual

assimilation model will be presented:

13



1) Assimilation to a native categoryhe non-native segment resembles
sounds from particular native category. It will fperceived as a native-

like phone.

2) Assimilation as uncategorized speech sourdis a speech-like
resemblance but is not similar enough to any natategory. It will be

perceived as uncategorized speech sound.

3) Not assimilated as speech sound (non-speech sodods not even

resemble speech. Therefore perceived as non-speand.

However, more important for this paper is how tlea@-nativecontrasts
will be perceived. This depends, naturally, on hibw two members of the
contrasting pair are perceived individually. PAMstidiguishes six types of a
non-native contrast assimilation listed below. THsanto these types,
discrimination of each contrast can be predicted:

a) Two-Category Assimilation each of the non-native phones is
assimilated to a distinct native category. Expémbat for

discrimination are very high.

b) Category-Goodness Differeneethe two non-native segments
are both assimilated to the same native categaryhiey differ
in the degree of similarity. One of them is monmi&r to the
native sound than the other. Expectations for oiignation are

moderate to high.

c) Single-Category Assimilation $both non-native sounds are
assimilated to an identical native category and dbagree of
similarity to the native segment is equal for bdExpectations

for discrimination are low.

d) Both Uncategorizable -each of the non-native segments is
realized as speech-like sound. However, none omthe
assimilated to a native category. Discriminatioowstd depend
on the closeness of these two sounds as well #seotloseness

14



to native categories. Thus discrimination can pibbbgrove

poor to very good.

e) Uncategorized versus Categorized ore of the non-native
segments is assimilated to a native category amattier is not.
However, it is at least recognized as speech-lilkement.
Expectations for discrimination are high.

f) Nonassimilable both of the non-native segments are perceived
as non-speech sounds. Expectations for discrinsimatre high

to very high.

My hypothesis is going to be based on PAM as Ismter it a very

progressive model of human perception in the fa¢lgerceptual phonology.

At this point | would like to look a little bit io the relation between the
perception and production of a foreign contrastthie research by Bradloat
al. (1997) on the relation between the perception @oeduction of a foreign
contrast, the researchers found out that a peraepgnaining supports
production. Thus, after a perceptual training oa Bnglish /r/ - /Il sound
contrast the Japanese speakers’ production ofdr/lawas much clearer than
before the training. However, | would like to agddrh my own experience in a
foreign environment with a foreign language thahalgh perception may
support production but only a proper training ‘cgdéhe way of the correct

producing in your brain.

1.3. Categorical perception

“The term ‘categorical perception’ refers to thectf that labeling
performance predicts discrimination: adults bediscriminate pairs of stimuli
of equal sized differences if the two stimuli cralssir labeling boundary than
they do if the two stimuli are from within a singjghoneme category.”
(Gervain, Werker, 2008: 1157). This definition icales the way humans

perceive speech.
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Categorical perception, which has already beeiinedt above, is a
very powerful phenomenon occurring during the shgaerception in infants
as well as adults. In many experiments people idistated better equal
physical differences across the phonemic boundaan twithin the same
phonemic category. Previous findings which camenfran experiment on
speech perception in 1 and 4 month old infants esigghat categorical
perception is probably a part of the biological pasition of a human being

that starts working at a very early stage of IEefaset al, 1971).

In previous research on speech continua (e.g. £etaal, 1971)
beginning from one consonant phoneme heading iralegecoustic steps to
another (e.g. /p/...Ib/) researchers found out thase stimuli are perceived
rather discontinuously. As Strange (1999) statesounds are, of course,
determined acoustically. For example approximaatehmore gradual formant
transitions than plosives. Experiments on speechbep&on have often been
based on manipulating the acoustic properties etdp sounds in order to
create a continuum of equal steps heading from mm@netic category to
another (Strange, 1999%9ome adjacent stimuli were perceived as equal while
other adjacent stimuli differing in the same magé from one another were

perceived as different phonemes (Strange, 1999).

According to these findings we can say that coastsmare perceived
categorically. As it was already said in sectiod fhis is because of the
boundary that speakers have created for the phanehibkeir native language.
When perceiving speech it is very helpful that peopan handle acoustic
phonetic differences within the same phonemic cate@nd label them as
identical. Thanks to this capability we are ablddentify words as the same

quickly despite distinct pronunciations (Jusczy®92).

Experiments on categorical perception include tkods of tests
following each other. Strange (1999) describes threhis paper. The first one
is theidentification tesbased on labeling each of the sounds of the namenat
sound contrast. Shortly, the participants are plesgveral stimuli of the non-
native contrast in random order more times and #reysupposed to say which
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of the sounds of the non-native pair it was. Theosd one is the
discrimination testwhich focuses on detecting the phonetic difference
between two members of acontinuum that are alwegsally distant.
Predicting that listeners will perceive this costraategorically, according to
the results of the identification test we shouldalbée to foretell the results of
the discrimination test, in other words the discniatbility. Typical results of
identification tasksand discrimination taskss that the listeners perceive the
steps of the continuum between the native sourst®diinuously and you can
already predict aresult of a discrimination tesbnf the result of the
identification test. That means according tacataskwhere usually perceivers
of the native contrast divide the continuum inteesal categories depending
on how many phones they are supposed to labekdsprdiscrimination for
cross-category pairs and quite a poor discrimimdfioo within-category pairs is
predicted.

I would say, basing my thoughts on the things Weaady discussed
above, that these tests have such results becédse fact that in the infant
period humans create phonemic categories for th®ither-tongue and
therefore they stop recognizing the within-categatifferences of this

language.

“Categorical Perception refers to the fact thatggtion of an acoustic
cue that varies along a continuum of equal steplsisontinuous and that the
discontinuities correspond to the boundaries betwgeoneme categories.”
(Strange, 1999: 172). Categorical perception isveulo by associated
identification and discrimination tests. Strange 999) gives four

characteristics:

1) Identification of a speech continuum indicateseegtslope. This is due
to the extreme change near the boundary of a picaragegory.

2) Precise discrimination appears just at the categomndary.

3) Within-category discrimination is very inaccuratdostly based on

guessing.
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4) ldentification can foretell discrimination at evergoint on the

continuum.

If all of these criteria are valid, categoricargeption has its full extent.
It happens very often, however, that only the fivgd points of this scale are
met. In such a case we are speaking about the &rm@rBoundary Effect’
(Strange, 1999).

2. Review of the latest research paper on perceptiorf a non-
native contrast

Here | will review the latest research made byBdest (2011), where
the phonological as well as the phonetic impacthef native language on
perception of several non-native consonant corstrasis tested. German and
Danish native speakers perceived American Engl@iseanants /r, |, w, J/.
Both of these languages have all of these conssreaept for /w/. Therefore
they lack the phonological contrasts /w/-/j/ and-fi On the contrary, they
distinguish /r/-/l/ as phonological contrast. Relyag the phonetic factor
German and Danish employs light (alveolar) /I/ whimerican English uses
dark (velarized)t. /j/ is realized in all of these three languagpentically.
Furthermore, English /r, w/ resembles German andidba/r, v/ but Danish

realisations of /r, v/ are more similar to the Esiglr, w/ realisations.

The results showed that the phonetic factor hgdeater influence on
perception of these sounds than the phonologiceatiofa Danish listeners
performed on /w-/r/ and /r/-/ll almost as good las bhative English speakers
and they discriminated /w/-/j/ even better than Iishgspeakers while German
listeners identified all the contrasts highly catecplly. However, their
discrimination of /w/-/r/ and /r/-/Il was signifinfly worse than that of Danish
and English listeners. Their discrimination of My¢/wvas better than by English
speakers but worse than by Danish speakers. Bedin B2011) stated,
therefore, that the phonetic resemblances haveeategr impact on cross-

language speech perception than the phonologicaagnts.
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Later on, in section 4. | will make my own reséaproposal digging
further into the cross-language perception andgeaieal perception finding
the way to discover the influence of the natived@p language on the non-

native English /w/-il perception.

3. Hypothesis and research questions

My hypothesis and research questions are basetheomnformation
about the first language acquisition, cross-languagyception and categorical

perception which | was discussing in the introdociuart.

Will the Czech adults be able to identify the mative /w/ - £/ contrast
as two distinct speech sound categories? Will theyable to discriminate
different members of a /w/ 1//speech continuum? How will (according to
PAM) the Czech listeners assimilate the non-naswend contrast? Will they

perceive the contrast categorically?

British-English phonology contains the phonemes J/woiced labio-
velar approximant and//- voiced alveolar approximant. As we can seedhes
phonemes vary only in the place of articulatione€@r phonology does not
have the phonemes /w/ and but it has /r/ - voiced alveolar trill and /v/ -
voiced labiodental fricative which are the closptbnemes to the foreign
contrast. Thus Czech language does not distingthishEnglish /w/ - i
contrast. It means that Czech /r/ and Englighhéave the same voicing and
place of articulation while Czech /v/ and Englist/ /only have the same
voicing and the lips are present in producing boththese sounds but in
connection with a different second articulator ¢/thie teeth; /w/ - the velum).

According to what was said about thiest language acquisitiorin
section 1.1., by the time humans are one yearhalg have already shaped the
perceptual categories for their native languageel,efore, presume that Czech
adults will not be able to identify the non-natix@/ - /1/ contrast as two
distinct speech sound categories since they dam& them in their L1. Their

neural cells already committed to the native laggupatterns which do not
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include this phonemic distinction (/w/ ). However, there is a chance that to
them this contrast will appear similar to the nativ/ - /r/ contrast. In this case
they should be able to identify the non-native sbuoontrast as two distinct
speech sound categories. On the contrary, theyidglh@uable to discriminate
different members of the /w/ i//continuum quite well because in their L1
development they never had to learn to classifyumber of /w/ sounding
tokens as members of one category (ignoring theinvitategory differences)
and a number of /r/ sounding tokens as membersathar category. They
have no such categories (unless they use the Qzkahd /r/ categories). Thus
even the differences which would be imperceptiignpred”) for English
perceivers as these are the within-category difiggs (the English category of

Iwl or of i) should be noticeable for the monolingual Czechs.

In relation with the topic ofross-language perceptiome were talking
about PAM (Perceptual Assimilation Model) desigrmdBest (1995). PAM
introduces us the levels of assimilation of the-native segments to the native
ones. As we already said earlier Czech listenautlcassimilate English /w/ to
their native /v/ and the non-nativg fo Czech /r/. It depends on the degree of
resemblance of these non-natives with the natigensats for Czech listeners.
If they are similar enough for them, the non-naseends will be perceived as
the native-like sounds. On the contrary, if they aot similar enough for them,
they will perceive them as uncategorized speechdsurhat means that these
non-native phones will be realized as speech soldsnot as the native
category sounds /v/ and /r/. According to the faet the English phonemg-/
voiced alveolar approximant and the Czech phonemevbiced alveolar trill
have more in common than English /w/ - voiced la@tar approximant and
Czech v/ - voiced labiodental fricative the as&imon degree byi/ and /r/ is
higher. However, what is more important for oureggh is how the whole

sound contrast will be perceived.

PAM suggests six cases for the assimilation of gbend contrasts,
which, of course, primarily depend on how the sommambers of each contrast
are perceived individually. | would say, for thenamative /w/ - 1/ contrast to

Czech perceivers, three situations could be retevafwo-Category
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Assimilation -/w/ and #/ will be assimilated to a distinct native categ¢eyg.
Iwl to v/ and 1/ to /r/). The discrimination, in such case, isested to be very
high; Both Uncategorizable reither /w/ nor # will be assimilated to a native
sound category. However, it should be mentioned hiwth are realized as
speech-like sounds. The predictions for discrimamatre poor to very good
depending on the closeness of the non-native phoreach other as well as on
the closeness to the native categorigiscategorized versus Categorizee.g.
when 4/ will be assimilated to the native /r/ but /w/ Winly be realized as
a speech-like sound but not assimilated to /v/ioe wersa (considering the
first case more probable according to the degresnafarity of the phonemic
descriptions | have already mentioned above). Tikerichination is predicted
to be high.

The basic description of the phenomenon ‘categbperception’ we
were talking about in the introduction is that pesracross the phonemic
boundary are perceived much easier than the segmethitin category. That
means, as we already discussed in section 1.3.,sthands are perceived
categorically. This applies for the native soundtcasts, though. At birth
infants are able to perceive also the within-catggdifferences of all
languages. Then, during the exposure to the nidivguage they shape the
phonemic categories for the native language. Afteat they ignore the
irrelevant differences of the within-category phem@ad perceive only relevant
differences of the between-category phones of thigient language.

However, /w/ andi/ areunknown to a Czech ear as it is a non-native
contrast, so subtle differences within each Englsdtegory should be
relatively easily perceptible for a monolingual €lze perceiver.
Simultaneously, no precisely defined boundaeyween /w/ andi/ should be
found for monolingual Czech listeners. Thus, acewydto the theory of
categorical perception | predict that the results of the identificati@md
discrimination tests will be the contrary of categal perception. Thus the
sounds will probably not be perceived categoricallyerefore, the criteria of
categorical perception defined by Strange (1999) most likely be reversed:

the identification of a speech continuum will noticate a steep slope due to
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the extreme change near the boundary of a phooategory, as there is no
such category. Precise discrimination will not app@ist at the category
boundary. Within-category discrimination will becacate. According to the
identification we cannot foretell the discriminaticat every point on the

continuum.

3.1.Research proposal

The goal of the experiment is to find out how #akilt Czech listeners
will perceive the non-native English /w/ # /contrast. The cross-language

perception based on the theory of categorizatioested.

Method:

Subjects:

There should be at least one naive adult Czeténbs tested in this
experiment, no matter what sex and what age. Helheuld probably say that
the more participants there are the more precseas$ults will be. A condition
for selecting the participant/s is that they hawdo¢ monolingual, that means
having Czech parents, speak only Czech with thednhawving no knowledge
of other language than Czech and especially, nowlauge of English
language, that means never having learned Engldmaver having been in an
English-speaking country, is expected. All of tletigipants must fulfill these
conditions completely. To evaluate and be ableammare the perception of
a non-native sound contrast there should be aaogitoup of native British
listeners. Again no matter what sex and what adgpesé native speakers are
also given the same test on perception of the /wsound contrast.
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Picture 1: Speech perception testing
Changing the F3 formant frequency from /w/ tbcreating a continuum of a

particular number of steps.

Demo: Ray / way

* w-r identification

o w-r discrimination

5000

Fraquensyr(HE)

1] 05871
Time ()

19-Jun-12 Speech Perception - session 3 2

Stimulus material:

A seven-step way — ray speech continuum (/w/ edntinuum in the
same context) would be used. The speech is originetorded from a native
British English speaker and already synthesizeghumal steps changing the F3
formant frequency. Th®pen Source Software for Experiment Design and
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Control described by Gayvert, Hillenbrand (2004) would used for the
controlled listening experiment which includes theéentification- and

discrimination test.

“The software runs under Windows aisdcontrolled by creating text
files that allow the experimenttr specify key features of the experiment such
as the stimulihat are to be presented, the randomization schiateestimulus
and intertrial intervals, the format of the outfilé¢, andthe layout of response

alternatives on the screen.” (Gayvert, Hillenbrez@D4: 45).
Procedure:

Firstly, the Czech listener/s is/are givenldentification testdescribed
e.g by Strange (1999). S/he is supposed to labeB tstimuli which are played
several times in random order as /w/xrThen s/he is given Riscrimination
test(Strange, 1999) in which s/he is supposed to tatecdifference between
the by-standing steps of the continuum from /witdaliffering in F3 by equal
amount. To make it easier for the Czech perceiviee & given anAB X
Discrimination test After a pair of stimuli AB one of these stimudi iepeated
as X. The subject’s task is to say whether X isséwme as A or B. The native
(English) control group have the same tasks asCttexh listener/s. After the

performance of the subjects a comparison of thdteewill be made.

4. Conclusion

According to the results of the identification adcrimination test
taken by the Czech and English listener/s we vélbble to see the difference
between the perception of /w/# As a native contrast (by English perceivers)
and the perception of /w/ #//as a non-native contrast (by Czech perceivers).
We will find out whether the Czech adults are abledentify the non-native
Iwl - i/ contrast as two distinct speech sound catego¥leseover, we will
discover if they are able to discriminate differeammbers of a /w/ a// speech
continuum and how they assimilate the non-nativendacontrast. Finally, we

will see if the adult Czech listeners perceivedbrtrast categorically.
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English speakers will probably perceive this casitrcategorically as
they are used to this sound contrast from birthe Pplrception of this sound
contrast by Czech speakers will probably be thetraon of categorical

perception.

Because of the fact that both /w/ anddre foreign to a Czech ear,
subtle differences within each English categoryusthdoe relatively easily
perceptible for a monolingual Czech listener. Stamgously, no clearly
defined boundarypetween /w/ andi/ should be found for monolingual Czech

perceivers.

In conclusion, | found it very interesting to gelot of new information
from the research articles on speech perceptionlargliage acquisition and
discuss them. | am sorry, not having made myselfrésearch | proposed but
unfortunately 1 did not find a person who would the#d of my conditions.
Despite this fact working on this thesis broughtariet for my future studies.
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English summary

The perception of a non-native sound contrast diylitamonolingual
Czech listeners was dealt with in this thesis. Cetaty, the foreign (English)
sound contrast /w/ -1// was explored and discussed. In the theoreticel pa
I mainly commented on and reviewed the literatvoenfthe three phenomena -
first language acquisition, cross-language speemieption and categorical
perception. | also touched the topic why infantsstaalanguage easier than
adults and | devoted a standalone section to toet slutline of the second-
language acquisition. As for the cross-language edpe perception
| concentrated on the Perceptual Assimilation Mq&&M) designed by Best
(1995). Furthermore, | reviewed the latest resepajer on the perception of

a non-native sound contrast written by Bohn, B281LL).

While acquiring the first language people learnptrceive only the
linguistically relevant differences for the ambidamiguage. They also learn to
ignore the irrelevant differences between differgminding tokens of the same
category. This ability does not necessarily neeevéok with the non-native
contrasts of the second language.

For the practical part | made my own research @sapon perception of
the novel (English) sound contrast. British Englishonology has the
phonemes /w/ - voiced labio-velar approximant armd-/voiced alveolar
approximant. Czech phonology does not include sucbntrast. The goal was
to find out whether the monolingual adult Czecheli®rs can perceive the
difference between /w/ and//that do not have a phonemic value in their
language. The results of the proposed experimentdmeelp us to be able to
make predictions about how the phonological systénthe first acquired

language affects the acquisition of the secondtlagg sound categories.
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Ceské shrnuti

Tato prace se zabyva vnimanim ciziho zvukovéhdrastu ¢eskym/i
monolingualnimi posluclta Konkrétre se zamfuji na zkoumani a
projednavani zahraimiho (anglického) zvukoveho kontrastu / w /¥ . V
teoretickécasti zkoumam hlavntii lingvistické jevy - akvizici prvniho jazyka,
mezijazykovouietovou percepci a kategorickou percepci. Také sekdoty
tématu, pro déti zvladaji jazyk jednodussi nez deélp Samostatny odstavec
pak jes¢ veénuji kratkému nértnuti akvizice druhého jazyka. Pokud jde o
medzijazykovouietovou percepci, zadila jsem se na model perceptudlni
asimilace (PAM) ktery navrhla autorka Best (19934le jsem zrekapitulovala
¢lanek nejnovjSiho vyzkumu na percepce ciziho zvukového konirasitormi
kterého jsou Bohn, Best (2011).

P¥i akvizici prvniho jazyka se lidé ¢u vnimat pouze jazykav
vyznamné rozdily pro tento jazyk.cUse také ignorovat irelevantni rozdily
mezi 1izné zrgjicimi prvky ze stejné kategorie. Tato schopnoshus nutg

fungovat s cizimi kontrasty druhého jazyka.

Pro praktickoucast jsem navrhla §y vlastni vyzkum zar¥eny na
percepci ciziho (anglického) zvukového kontrastundtogie britské angitiny
ma fonému / w / - z#ly labio-velarni approximant ay// - zrely alveolarni
approximant. OvSerdeska fonologie takovy kontrast neobsahuje. Cilenhoto
vyzkumu je zjistit, zda monolingualni daspcesti posluch& jsou schopni
vnimat rozdil mezi / w / a1/, které nemaji fonologickou hodnotu v jejich
jazyce. Vysledky navrzeného experimentu by nam npmthoct gredpowdét,
jak fonologicky systém prvniho ziskaného jazykaivowlje osvojovani si

zvukovych kategorii druhého jazyka.
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Anotace vCJ: Inspiraci pro tuto praci bylo zjistit spoustuwiich informaci o
vnimani ciziho zvukového kontrastu pro monolinguablosglé ceské
posluch&e. Hlavnim cilem této prace je podivat se higiutho tii jazykovych
jevi: akvizice prvniho jazyka, mezijazykowécové percepce a kategorické
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Anotace v AJ: The inspiration for this thesis wasfihd out a lot of new
information about the perception of a non-nativeursb contrast for
monolingual adult Czech listeners. The main goalthe$ paper is to look
deeper into three linguistic phenomena: the fiasiglage acquisition, cross-
language speech perception and categorical pepcefthere is also a research
proposal based on these phenomena in this thdsespirpose is to find out
whether the monolingual adult Czech perceiversidantify and discriminate

the English /w/ -3 sound contrast.
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