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Abstract 

key words: Czech English, foreign accent, word stress, word accent, stressed syllable, 

duration, f0, acoustic cues. 

 

This study investigates the acoustic properties of  word stress in Czech English. The 

notion of foreign accent is introduced and its drawbacks are presented. Further on the various 

influences on the perceived degree, or strength, of foreign accent are discussed. Faulty 

realization of word stress is identified as one of the factors that contribute to unintelligibility 

of non-native speech (Benrabah, 1997; Hahn, 2004; Cutler, 1984). 

In Chapter 2 we compare the results of studies that used speakers of a variety of 

languages and form a basic theory on the acquisition of acoustic cues to word stress. We are 

mostly interested in f0 and duration. This theory, based on the feature hypothesis (McAllister 

et al., 2002 in Lee, Guion & Harada, 2006), states that languages that have a similar stress 

system to that of English (Dutch, Arabic) use their native cues to signal word stress, while 

non-contrastive languages (Vietnamese, Czech) prefer cue/s that are phonologically active on 

segmental level in their native language. Speakers of Vietnamese, a tone language, were 

found to prefer f0 over duration (Nguyen, 2003), so for Czech, a language that uses 

phonological vowel duration, it is expected that duration should be preferred, especially by 

speakers with strong Czech accent.  

We also predict, in Chapter 3, that in Czech English the long accented English vowels 

(like i� or diphthongs) will be relatively longer than the adjacent non-accented vowels 

while short vowels (like /e/ or /�/) will tend to have similar duration. The reasoning 

behind this hypothesis is that speakers of Czech encode vowel duration phonologically as a 

binary distinctive feature. So the short accented vowels are as “short” as non-accented 

vowels. 

These hypotheses were tested on read Czech English, where the accented and adjacent 

non-accented vowels were labeled and their duration and pitch were measured. 

The results of our study confirm that in Czech English duration is used as a stress cue 

even by speakers with strong foreign accent, unlike f0 which is sometimes not used even by 

well-rated speakers. We also noted a tendency of some speakers to better employ duration as 

a word stress cue in long accented vowels. In conclusion, our results confirm the above 

mentioned universal theory. 

 



  

Abstrakt 

klíčová slova: česká angličtina, cizí přízvuk, slovní přízvuk, přízvučná slabika, trvání, 

f0, akustické vlastnosti. 

 

Tato studie zkoumá akustické vlastnosti slovního přízvuku v české angličtině. První 

kapitola vysvětluje problém cizího přízvuku z různých úhlů pohledu. Dále se zabývá různými 

vlivy na pociťovanou sílu cizího přízvuku. Závěrem je, že chybná realizace slovního 

přízvuku má jistě negativní vliv jak na hodnocení mluvčího tak na srozumitelnost řeči 

(Benrabah, 1997; Hahn, 2004; Cutler, 1984). 

V druhé kapitole porovnáváme výsledky studií, které zkoumaly mluvčí různých jazyků a 

předkládáme všeobecnou teorii osvojování akustických vlastností slovního přízvuku. 

Zajímají nás především f0 a trvání. Tato teorie, založená na hypotéze rysů (feature 

hypothesis) (McAllister et al., 2002 v Lee, Guion & Harada, 2006), říká, že jazyky, jejichž 

systém slovního přízvuku se podobá angličtině (např. holandština a arabština), používají 

akustické vlastnosti užívané v jejich rodném jazyce. Oproti tomu mluvčí jazyků 

s nekontrastivním slovním přízvukem (např. vietnamština a čeština) dávají přednost těm 

akustickým vlastnostem, které jsou v jejich rodném jazyce fonologicky aktivní na úrovni 

segmentů. Mluvčí vietnamštiny, tónového jazyka, preferují f0 před trváním vokálu (Nguyen, 

2003), takže pro mluvčí češtiny, jazyka s fonologickou délkou vokálů, se dá předpokládat, že 

tomu bude naopak, zejména u mluvčích se silným přízvukem. 

Dále také předpokládáme, ve třetí kapitole, že v české angličtině budou anglické dlouhé 

přízvučné hlásky (jako i�a dvojhlásky) relativně delší než sousední nepřízvučné, zatímco 

krátké přízvučné hlásky (jako /e/ nebo /�/) budou mít podobné trvání. Pro české mluvčí 

se dá předvídat, že si trvání vokálů kódují fonologicky jako binární distinktivní rys. Krátké 

vokály tedy budou podobně dlouhé, ať už pod přízvukem nebo ne. 

Tyto hypotézy byly otestovány na čtené české angličtině. Změřeno bylo trvání a f0 

přízvučných a sousedních nepřízvučných vokálů.  

Výsledky této studie ukázaly, že v české angličtině se trvání jako akustická vlastnost 

slovního přízvuku používá, na rozdíl od f0, kterou často neužívají ani mluvčí s velmi dobrým 

přízvukem. U některých mluvčích jsme také zaznamenali tendenci lépe užívat trvání hlásky u 

dlouhých přízvučných hlásek. Naše závěry potvrzují zmíněnou obecnou teorii osvojování 

akustických korelátů slovního přízvuku 
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Chapter 1 

 

Defining foreign accent 

 

In the field of linguistic the term accent, which is crucial for the present study, has been 

used in many different ways. It is thus necessary to define the different meanings before 

proceeding further. 

The Oxford English Dictionary defines two main meanings of the word accent. Firstly it 

is : A prominence given to one syllable in a word, or in a phrase, over the adjacent 

syllables…and secondly : The mode of utterance peculiar to an individual, locality, or 

nation… This study deals with both these concepts. In this Chapter we will elaborate on the 

notion of accent as a manner of speech and specifically foreign accent; Chapter two will deal 

with accent as a prominence phenomena. It goes without saying that in those two Chapters 

the word accent should be taken as a manner of speech and prominence respectively. The 

third Chapter hypothesizes about accented vowels in Czech English and describes the 

experiment design. Finally, Chapter four presents results of our experiment and Chapter five 

discusses the results and the implications for future research. 

 

 In common speech, accent is more likely to be associated with the latter of the two OED 

definitions. Accent can therefore stand for idiolect, dialect and foreign accent. Let us now 

establish a definition that would both cover the three notions suggested by OED and have a 

certain explanatory value as to the perception of accent. Bearing these points in mind it is 

suitable to set a definition as follows: Accent is a manner of speech that is perceived as 

different from that  of a certain speech community  by its  members. 

 The term speech community being defined either as: …a group of people who share a 

set of norms and expectations regarding the use of language. (Yule, 2006) or :   A community 

sharing rules for the conduct and interpretation of speech, and rules for the interpretation of 

at least one linguistic variety...(Hymes, 1972) it is apparent that our definition of accent as a 

manner of speaking covers a wider spectrum of linguistic terms than that suggested by the 

OED definition. 

Whether we call an accent a dialect, sociolect, foreign accent etc. depends on the 

relationship between the speech communities the speaker and the listener belong to. This is 

consequently reflected in both the expectations/judgments of the listener and the performance 
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of the speaker. So for instance a conversation between a London-born working class labourer 

and an aristocrat would most certainly yield judgment of sociolect on both sides. 

Given all the above mentioned we can now define the term foreign accent as : a manner 

of speaking a language that is perceived as non-native by speakers of that language. Foreign 

accent is mostly present in a speaker’s second language (henceforth L2) although people who 

have lived abroad for a long time can have foreign accent in their first language (henceforth 

L1); for an experimental study on L1 foreign accent see de Leeuw et al. (2009). Another 

linguistic phenomenon that has been extensively studied is called the foreign accent 

syndrome- altered accent following brain injury or stroke-  for further reference see 

Blumstein et al. (1987), Kurowski et al. (1996) or Dankovicova et al. (2001).  

In this Chapter we will examine social and communication problems attributable to 

foreign accent, the various factors that influence the perceived degree of foreign accent and 

provide a brief review of research in the respective fields of linguistics concerned with 

foreign accent. 

 

1.1. Foreign accent as an obstacle 

  

Foreign accent might cause problems to the speaker. As Derwing & Munro (2009) point 

out : ”Having an accent doesn’t NECESSARILY impinge on communication – but sometimes 

it does.”(emphasis original). We may distinguish three areas where having an accent might 

cause problems- firstly it is the communicative function of language, secondly the social 

impact of foreign accent and finally, the problems it may cause in speech recognition 

systems. 

 

 1.1.1. Foreign accent as a communication issue 

The first issue that a person with foreign accent might encounter are problems with 

passing the message. There are various dimensions to this. A speaker’s foreign accent might 

firstly cause a misunderstanding- something else is understood than the speaker intended. 

Secondly, foreign-accented speech might be less comprehensible- difficult to process albeit 

intelligible. And finally, it might even reduce the intelligibility of the message.  

In their 2009 article, Derwing & Munro distinguish three constructs relevant for foreign 

accented speech perception- accentedness (overall perceived differences between native and 

foreign accented speech), comprehensibility (how easy/difficult to understand the speech is) 

and intelligibility (how much of the message is understood).  The relationship among these 
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constructs is a peculiar one. While a speaker might have high accentedness rating he/she 

needn’t be unintelligible. High intelligibility ratings are spread across the board, low 

intelligibility is, however, always connected with high accentedness rating. 

Comprehensibility is more directly connected to intelligibility- comprehensible speakers get 

high intelligibility scores and vice-versa.  

To conclude, foreign accented speech takes more effort for the listener to understand and, 

in some cases, may even be partly unintelligible even though its syntax and vocabulary are 

native-like. The problems that foreign accent might cause in communication are indeed a 

good reason for continuous research and application in pedagogy.  

From this point of view, the learner’s goal is not a native-like pronunciation but an ability 

to speak intelligibly and comprehensibly in a foreign language. Pronunciation research and 

didactics should take this into account. 

The social aspects of foreign accent, on the other hand, are not a matter of 

comprehensibility or intelligibility but of the impact an accent, although being 100% 

intelligible and comprehensible, might have on listeners and its consequences for the 

speaker. 

 

1.1.2. Foreign accent as a social issue 

Socially, foreign accent is a phenomenon that arises from verbal contact between speech 

communities on the level of language, not dialect or sociolect. We mentioned earlier that any 

accent in general is basically a manner of speaking that is different from the norm accepted 

by the respective speech community. Human society has always been sensitive to any 

deviation from what is considered a norm. This might be viewed as an evolutionary trait that 

is supposed to protect the tribe from outsiders. 

The sensitivity towards accented speech can be illustrated in the way accent is used in 

films and literature. Accent has frequently been used to identify and characterize a member 

of a particular community, social class or ethnic group precisely because accent is one of its 

primary characteristics. An evergreen example of this is surely G.B. Shaw’s Pygmalion, 

other instances being for example A. Burgess’s Clockwork Orange with it’s peculiar use of 

Russian-like accent, the character of Burma Jones in J.K.Toole’s Confederacy of Dunces, 

numerous Monty Python sketches or the characteristic use of foreign accentuated English in 

the BBC comedy series ‘Allo ‘Allo.  

Dobrow & Gidney (1998) show that stereotypization by means of accent is omnipresent 

in cartoons. According to them one of the most stable instances is that villains often speak 
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with a foreign accent. This leads us to the notion that in society foreign accent, or indeed any 

accent, can provoke negative feelings towards the speaker.  

Human sensitivity towards that which is different from the norm often results in hostility 

and/or discrimination of the different and people speaking either with a perceptible accent or 

in a different language variety are no exception. For the case of foreign accent, Weyant 

(2007) similarly remarks: We might expect that the often observed inclination to view 

members of out-groups negatively may apply to those who speak with a foreign accent. 

The fact that people speaking with an accent are sometimes treated unequally has been 

studied by linguists and sociologists; many have tried to provide some scientific basis for 

dispersion of language-related stereotypization and stigmatization.  

Lippi-Green (1997)- English with an accent: language, ideology, and discrimination in 

the United States deals with the prestige and stigma that is related to accent and criticizes the 

language politics in American culture. In his 1972 volume- Language in the Inner City- 

Studies in the Black English Vernacular- William Labov describes both the structure and the 

social setting of what he calls Black English Vernacular and battles the views of some 

linguists that black English is an inferior language and that : black children are genetically 

deficient in the ability to form concepts and solve problems. (Labov, 1972, Introduction, 

Section xvi). 

It has also been shown that even children are sensitive towards accent. Nesdale & 

Rooney (1996) conclude that: The findings indicated that (10 and 12 year old children’s) 

evaluations were influenced by accent ethnicity and accent strength… The data also 

suggested that the accents evoked ethnic stereotypes. To propose a remedy to the negative 

evaluations of foreign accented speech Weyant (2007) found that: ... participants instructed 

to take the perspective of the non-native speaker rated her more highly than did participants 

not instructed to take her perspective and proposes perspective-taking as means of reducing 

negative stereotyping of foreign accent. Some people, however, intentionally keep their 

foreign accent or even adopt one, since some accents are sometimes associated with 

sophistication (Derwing & Munro, 2009, 3.). 

 For a further and more elaborate review of the contemporary research on native speaker 

response to non-native accent see Reddington (2008). For a full account of accent 

intelligibility, social value and identity see Derwing & Munro (2009) for an experimental 

study on intelligibility of non-native accented speech see Derwing & Munro (1995). 
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1.1.3. Foreign accent as a speech recognition issue 

Another dimension of foreign accent is the problems accented speech causes in speech 

recognition systems. The acoustic variation that is foreign accent is certainly an issue since 

even a moderate foreign accent is acoustically very different from the norm a particular 

speech recognition system has been trained for. Popular ASR systems for English fail to 

attain acceptable error rate when dealing with non-native English and that even under ideal 

conditions (Derwing, Munro & Carbonaro, 2000). It seems that ASR systems are not 

completely ready for non-native accent (see Bryne et al., 1998). 

 Naturally, research in foreign accent acoustics is of crucial importance for speech 

recognition, and ever more so for English which, being the lingua franca of our age, has 

innumerable varieties. These varieties have to be thoroughly and systematically described so 

that a speech recognition system can recognize a particular accent and adapt to it.  

 

1.1.4. Summary 

Given the possible lower status and lesser comprehensibility/intelligibility of accented 

speech we can conclude that people try to properly learn a second language pronunciation 

both in order to communicate more effectively and to lower the possibility of unfavorable 

feelings their accent might evoke. Moreover, foreign accent is surely an issue for speech 

recognition systems.  

It would be most reasonable to incorporate all those aspects into any future research, i.e. 

accurately describe the origin of the difference/s, the effect on L2 comprehensibility and 

intelligibility, propose a proper way to unlearn such errors, point-out the possible 

stigmatization effect and last but not the least, accurately inform about the acoustic properties 

for the benefit of speech recognition.  

 

All those issues need to be researched with regard to the degree of foreign accent both in 

terms of measurable acoustic differences and native listener evaluation.  

What might cause problems with such approach is that there are considerable variations 

for a particular foreign accent unless it has stabilized as a proper language variety which is as 

such a native language for its speakers. A foreign accent is thus said to have a certain degree 

or strength. The following sections will discuss the different influences on the degree of 

foreign accent. 
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1.2 Degree of foreign accent 

 

When thinking about influences on the degree of foreign accent we first of all have to 

distinguish two completely different levels that might be called so. The first is the actual 

language performance, the contribution of different types of errors, be it errors in 

morfosyntax, phonology, phonetics or even pragmatics (for this study it is phonology and 

phonetics that are the most relevant). The second level is composed of factors that influence 

the speaker’s language performance, one of the most studied are age of learning (AOL) and 

L1 grammar. We might call these the direct and indirect influences respectively.  

We can further divide the indirect influences into linguistic and extralinguistic. The 

linguistic influences include L1 grammar and language acquisition universals; and the 

extralinguistic are mostly social aspects of L2 acquisition like motivation, formal instruction 

or the before mentioned AOL. The table in FIG. 1.1 summarizes examples of different 

indirect influences on the speaker and the listener respectively and the complete schema of 

influences on perceived degree of foreign accent can be referred to in FIG. 1.2. 

 

 

 

 

 

 

 

 

 

 

 

     

  FIG. 1.1: Examples of indirect factors influencing perceived degree of foreign accent 

 

The following sections will discuss the different groups of influences from our taxonomy 

and provide bibliographic references for more detailed research on the individual factors. We 

will focus on the influences on the speaker because they are the most relevant for L2 

acquisition research and practice. 

 

INDIRECT 

INFLUENCES 

Extralinguistic Linguistic 

On the listener Amount of contact with 

foreign accented L1 

(native speakers), , 

experience with L2 (non-

native speakers) (Flege 

1988) 

L1 grammar 

On the speaker Age of learning(AOL), 

L1/L2 use ratio, formal 

instruction, motivation 

L1 grammar, language 

acquisition universals. 
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FIG. 1.2 Schema of influences on degree of perceived foreign accent 

 

1.2.1. Indirect influences on the perceived degree of foreign accent 

The indirect influences affect the quantity and type of mistakes in speaker’s performance 

which consequently has a certain effect in the form of perceived degree of foreign accent. 

Although the actual language performance is responsible for perception of foreign accent, it is 

the indirect factors that have to be taken into account when trying to find a better way to learn 

and teach foreign languages.  

We have established two different kinds of indirect influences, extralinguistic and 

linguistic. The relationship between these two groups is more complicated than it would seem 

at a first glance.  

It is important to realize that the process of L2 acquisition is essentially learning of new 

words and of a new grammar. Were the grammars and phonologies of all languages the same 

we wouldn’t have any problems learning a new language since all there would be to learn 

would be new words based on the same phonological system and used in the same 

morphosyntactic structures. But that being not the case, we make mistakes in our second 

language. The source of those mistakes is easily identifiable, it is the L1 grammar. There are, 

however, some mistakes in L2 production that cannot be attributed to L1 grammar, these have 

been said to be caused by language acquisition universals (Major, 2001). These two factors, 

together with the actual language input, make up the group of linguistic indirect influences and 
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are responsible for the type of mistakes speakers of a particular language are likely to make 

while speaking a second language. 

The extralinguistic factors- the social aspects of L2 acquisition, on the other hand, do not 

affect the types of mistakes for a particular speaker but their quantity.  

 

1.2.1.1. Extralinguistic indirect influences 

The factors from this group have been extensively studied by many linguists. An excellent 

review is Factors affecting degree of foreign accent in an L2: a review (Piske, McKay & Flege, 

2001). For a more elaborate summary see Duran (2008, Chapter 2.). 

The authors of this article provide an extensive and thorough summary of research in this 

field. They concern themselves with practical aspects of research such as choice of 

experimental group, rating techniques and speech sample elicitation techniques (see Piske, 

McKay & Flege, 2001, Chapter 2.1) together with the individual factors like age of learning 

(AOL), length of residence in L2 speaking country (LOR), motivation, learning aptitude etc. 

(see ibid, Chapter 2.2).  This review provides both a summary of the most important notions in 

this field and an extensive bibliography. 

The study of extralinguistic influences on the degree of foreign accent has brought many 

interesting notions to the attention of both researches and students. The notable conclusions 

include for example: 

The Critical Period Hypothesis that assumes that attainment of native-like pronunciation 

is very unlikely if L2 language acquisition starts after a certain critical age period. For 

further reading see: Flege (1987); Birdsong (1999); Bongaerts et al. (1995), Hurford (1991).  

The lesser effect of LOR on perceived degree of foreign accent than previously thought. 

For discussion and bibliography see Piske et al. (2001, Section 2.2.2.). 

The importance of L1/L2 use ratio. See ibid, 2.2.7. and the extraordinary way it is related 

with AOL (see Flege, 2007 Sections 1 & 2). 

 

In summary, the study of these factors highlights the importance of age, social habits and 

personal motivation for attainment of more native-like pronunciation, or, in other words, for 

reducing the number of errors in one’s speech. The solution of how we should approach the 

different types of mistakes and what their origin is, lies, however, in the study of linguistic 

influences. 
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1.2.1.2. Linguistic indirect influences 

Let us start by examining the statement mentioned above that linguistic influences are the 

origin of mistakes and that they determine the type of mistakes a learner is likely to make. In 

his 2001 volume, R.C. Major remarks that : Although a learner’s substitutions are often errors 

from the standpoint that they are not native-like, they are representative of an underlying 

system… (Major, 2001, Section 1.0). To put it another way: Learner’s mistakes are not just 

random; they originate in the interaction of the existing L1 language system and the system of 

the language the student is learning on the background of universal processes involved in 

language acquisition . The resulting L2 language system has been labeled Interlanguage. The 

term was coined by Selinker 1972 (in Major, 2001). Let us now consider the individual factors 

that make up the Interphonology, so to speak, and are the source of pronunciation errors in a 

second language. 

Above, we have mentioned two factors that make up this group: language acquisition 

universals and L1 grammar.  

These two factors have one particular thing in common; they are both systems and part of 

what might be called adult learner’s linguistic competence or module. Let us now explore the 

differences between these two factors and between the types of mistakes that might be 

attributed to each of them. 

What may help us understand the differences is a comparison between L2 acquisition by 

non-bilinguals and L1 acquisition by children. A powerful tool for acquiring grammatical rules 

for both adults and children is analogy. This language acquisition strategy can, however, 

backfire and result in ungrammatical utterances. Consider features such as the English irregular 

plural or irregular verbs. Both children that learn English as their first language and adults from 

different L1 backgrounds learning it as their second are prone to forming constructions such as 

The teacher teached us that gooses are birds. It is a process that might be called 

overgeneralization and it is indeed a language acquisition universal
1
. The problem in this case 

is that although language is based on analogy and analogy is one of its most important self-

repair strategies, sound change can overrule analogy in the course of the development of 

language resulting in an irregular structure
2
. From this point of view we may conclude that 

errors due to language acquisition universals are those we may find in both L1 production of 

children and L2 production of adults speaking various L1s and that at the same time can not be 

attributed to L1 structure (Major, 2001). 

                                                
1 For more examples and a more elaborate discussion see Major (2001, Section 1.0) 
2
 For a discussion of the relationship between sound change and analogy see McMahon (1994) 
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The errors that can be attributed to L1 structure, on the other hand, are results of a process 

that has been labeled negative transfer. Negative transfer occurs when the same grammatical 

structure is realized differently in L2 than in L1. Analogically, positive transfer is likely to take 

place when the structure is the same in both languages thus making it easier to learn. It would 

be logical to presume that the greater the difference between L1 and L2 for a particular 

structure the greater the danger of negative transfer. Research has shown, however, that while 

small differences almost always result in negative transfer, great differences often don’t. The 

reason is most probably that learners recognize more significant differences as problematic 

more easily and make effort to learn them while little disparities often go unnoticed.  

Both errors due to negative transfer and those due to language acquisition universals  

happen on all levels of language, from phonology to pragmatics, FIG. 1.3 and 1.4 offer 

insightful examples of mistakes that originate in L1 or language acquisition universals 

respectively.(from Major, 2001) 

 

 

L1 L2 Utterance Explanation 

Portuguese English I will decorate the phone 

numbers. (meaning 

memorize). 

Portuguese decorar means 

to memorize. 

English Portuguese [paw]pau “stick” for 

[pa�w�]pão “bread” 

English does not have the 

sound [a�w]� but 

has[aw]. 

English  German Hunds for Hunde. (“dogs”) Speaker uses the English 

plural. 

Arabic English That’s the woman that I 

love her. 

Arabic permits pronouns in 

this position 

Portuguese English Give a kiss to your daughter 

and a hug to your wife. 

Learner is transferring 

Brazilian culture. In the 

United States a more 

appropriate remark might 

be, ”How are your baby and 

wife doing?” 

 

FIG. 1.3. Examples of errors due to negative transfer (from Major, 2001, Section 1.0) 
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L1 L2 Utterance Explanation 

Chinese, 

Vietnamese, 

French, 

Spanish 

English Does she likes me? Overgeneralization: 

Learner uses the 3
rd

 person 

singular ending in all 

contexts. Chinese and 

Vietnamese do not mark it, 

whereas French and 

Spanish mark it differently. 

Japanese, 

Italian, 

Portuguese 

English [rot] for road Although Japanese, Italian, 

Portuguese have both [t] 

and [d] they have neither 

sound in word final 

position. Universally for all 

language learners, both 

child and adult, it is easier 

to pronounce a final [t] 

than a final [d] 

 

 

FIG. 1.4. Examples of errors due to language acquisition universals (from Major, 2001, 

Section 1.0) 

 

Up to this point we have established that L1 grammar is a significant influence on the 

speaker’s accent and differentiated it from language acquisition universals. In the rest of 

Chapter 1 we will examine the different types of errors, or direct influences on the degree of 

foreign accent, and explain their origin in terms of L1/L2 system interaction. We will slowly 

progress to the focus of this study: non-native-like acoustic realization of word stress. 

 

1.2.2 Direct influences on the perceived degree of foreign accent 

At the beginning of Section 1.3 we differentiated between two levels of factors that 

influence the perceived degree of foreign accent and we have discussed the indirect factors to 

some degree, distinguishing between extralinguistic and linguistic factors, i.e. those that for a 

particular speaker affect the quantity and type of mistakes respectively. We identified the L1 

grammar as the most prominent influence on the type of errors a speaker is likely to make.  

In this section we will examine the direct influences, i.e. the individual measurable 

differences between native-like and foreign accented speech that evoke a judgement of some 

degree of foreign accent in native speakers. We will focus on the level of phonetics and 

phonology, not taking into account the possible contribution of errors in morphosyntax.  

We will also, as usual with any phonetic or phonological research, distinguish segmental 

and suprasegmental level, i.e. departures from some specific norms; segmental (consonantal or 
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vocalic) and suprasegmental (differences in temporal organization or divergences from 

dynamic or melodic patterns) (Volín & Skarnitzl, 2010).  

 

1.2.2.1. The phonetics and phonology of errors in L2 pronunciation 

According to research, foreign accent as such is much easier to detect than for example 

sexual orientation or body characteristics (Derwing & Munro, 2009). Native speakers have 

been found to be able to detect foreign accent from both backward speech (ibid) and very short 

samples of only 30 ms (Flege, 1984). This suggests that people are very sensitive to 

“foreignness” of speech. The question is what are the acoustic qualities responsible for foreign 

accent detection and what is their phonetic and phonological background.  

First of all, it is very important to discuss the relationship among the acoustics, phonetics 

and phonology of foreign accent before continuing with further discussion of the individual 

notions we are interested in. 

The acoustics of foreign accent is basically all the differences in discrete acoustic values 

between native and non-native speech signal and as such are of vital importance for advance of 

speech recognition systems. These differences, however, are not necessarily phonetic, nor 

phonological, since not every acoustic difference in speech signal is perceived as a difference.  

The phonetic differences, on the other hand, are those that are perceived but could not 

change the message the utterance is meant to convey; they do, however, bring about a sense of 

foreignness into a particular L2 production and might consequently be called errors. This type 

of pronunciation errors is very likely to reduce the speaker’s comprehensibility, or, in other 

words, make it harder for the listener to understand.  Finally, the phonological differences are 

those that change the meaning of a word or affect for example the perceived intonational 

message and could cause a misunderstanding and substantially reduce the speaker’s 

intelligibility. The phonetic and phonological background of L2 errors is, unlike acoustics, 

most relevant for pronunciation teaching. 

It should be clear that all phonetic differences are also acoustic, and all phonological 

phonetic. In the following table examples of phonetic and phonological errors are given. 
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        Segmental    Suprasegmental  

 

Phonetic errors 

 

Ad-dental articulation of /t/ in 

Czech English. The resulting 

speechsound is still perceived 

as /t/. In English, however, /t/ 

is alveolar (for some varieties 

even retroflexive) .  

Different rhythmical patterns  

 

Phonological errors 

// realized  as /t/,/s/ or /f/ in 

Czech English 

Different realization of tunes 

in intonation  

 

FIG. 1.5. Phonetic and phonological errors in L2  

 

Let us now move to the domains of segmental and suprasegmental features of foreign 

accent and discuss the theoretical conclusions about the interaction of L1 and L2 systems on 

the two levels. 

 

1.2.2.2. Segmental errors 

First important notion to take into account is that errors on the level of individual segments 

are not always caused by differences between L1 and L2 on the level of phonemes. The origin 

of a particular segmental error in an L2 could lie in suprasegmental features of the L1. One of 

the suprasegmental language features that are responsible for segmental errors in L2 is 

phonotactics- the system of permitted combinations of segments in a particular language. For 

example: when the target language has consonant combinations that the L1 doesn’t allow, the 

learners will most likely insert additional (epenthetic) vowels and/or substitute, elide or 

rearrange consonants to produce their native permitted pattern (Duran, 2008). This may result 

in an error that is in itself a segmental error although it originates in the L1 suprasegmentals.  

Segmental errors that originate in the phonemic system of L1 are a different matter. Recent 

research suggests that, as a speaker starts learning a foreign language, L2 phonemes are 

perceptually analyzed using the system of native categories (Iverson et al., 2001; Flege, 2007). 

These categories consist of acoustic properties that perceptually distinguish the particular 

phoneme in a particular context and neuromotoric images that represent its production or 
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articulation. These categories then coexist in a common phonological space and influence one 

another (Flege, 2007).  

Any new arrival to the system (i.e. phoneme) is than either established as an individual 

category, modified based on an already existing category or even equated to one.  Whether or 

to what degree a foreign phoneme is to be affected by the existing categories is a question of 

their phonetic distance (ibid.) and within-category variation of the existing categories (Iverson 

et al., 2001). In other words, the more distant a foreign category is from the closest existing 

category, the less likely it is to be equated to it. Similarly, the more a foreign category 

resembles an existing category, i.e. falls into its within-category variation, the more likely it is 

to be equated to it.  

Flege’s theory further proposes category assimilation and dissimilation as the two 

principles that govern phonemic interactions. Category assimilation occurs when a new 

category for an L2 phoneme is not created and the phoneme is equated with an existing L1 

phoneme yielding a merged category. Category dissimilation occurs when a new category is 

created but deflects away from an existing category in order to maintain a supposed 

phonological contrast in the common phonological space. See Flege (2007, Sections 4&5) for 

bibliography of experimental studies in this framework. 

For a discussion of the way this account of a learner’s phonological system explains age-

related issues see both Iverson et al. (2001) and Flege (2006). For a fuller account of segmental 

foreign accent, related theories and specific examples see Duran (2008). 

The contribution of different types of segmental errors as well as the relative contribution of 

segmental vs. suprasegmental errors remains unclear. Although many researchers have 

attributed foreign accent judgments to a particular error type, none so far has done it in an 

overall and rigorous manner and the relative salience of individual error types remains 

uncertain (Volín & Skarnitzl, 2010, Vaissière & de Mareüil, 2004).  

 

1.2.2.3. Suprasegmental errors 

Segmental errors have been thoroughly studied and the principles that govern the 

interactions on segmental level have been generalized. The study of suprasegmentals, however, 

is a much less studied area (Vaissière & de Mareüil, 2004; Van Els & De Bot, 1987). Those 

studies that have focused on suprasegmentals of foreign accent report it as an important 

influence on accent ratings (de Mareüil & Viera, 2006).  

Intonation has been found to contribute to perception of foreign accent in  Grover et al. 

(1987). Her research shows that when a speaker’s native continuation slope is superimposed to 

an L1 utterance, it results either in a foreign accent judgment or the listener attributes it to an 
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emotional state or social register. The fact that intonation errors or superimpositions might 

evoke judgments about the speaker’s emotional state is surely another drawback that foreign 

accented speech has. Such misinterpretations of intonation patterns caused by L1 interference 

would fall under Derwing & Munro’s Intelligibility construct since something else is 

understood than the speaker meant. On the contrary, when the listener correctly interprets the 

speaker’s substitution as a non-native feature, it contributes to Accentedness and 

Comprehensibility scores. 

 Other studies that looked into the role of intonation in foreign accent perception are: (de 

Bot, 1983), where visual feedback is discussed as a means of learning L2 intonation; Jilka’s 

2000 dissertation that provides an overall account of the acquisition of L2 intonation together 

with an experimental account of intonation interferences between English and German; Arslan 

& Hansen (1996) who described, among other features, the intonation of foreign accented 

American English, and finally a study on Italian accented German (Missaglia, 1999). For 

further bibliography see Vaissière & de Mareüil (2004). 

Research in suprasegmental features and their contribution to language or accent 

identification has benefited a lot from advances in speech technology. Ramus et al. (1999)  

brought speech resynthesis to the attention of researchers as a useful tool for the separation of 

suprasegmental level. They found out that speakers are able to distinguish different languages 

even when they listen to a resynthesis of rhythmical patterns. This suggests that rhythm is a 

salient aspect of a language and is, as such, very likely to be transferred into L2 production and 

act as an important cue for foreign accent perception and its automatic recognition.  

For Czech English, the notion of suprasegmentals has been examined by Volín&Skarnitzl 

(2010). Their findings suggest that some correlates of linguistic rhythm are an important 

influence on foreign accent ratings and even more so under challenging listening conditions. 

Finally, an interesting suprasegmental feature is tempo. Overall, it seems that faster speech 

is often perceived to be more native-like (ibid; Derwing&Munro, 2001) this can, however, 

when accompanied with heavy segmental accent, lead to lesser intelligibility. 

To conclude, the suprasegmental features are starting to play an important role in foreign 

accent research, partly because they seem to be salient even under adverse listening conditions 

(Volín&Skarnitzl, 2010) and partly because native speakers seem to be quite sensitive to such 

departures from the native norm (de Mareüil & Viera, 2006; Vaissière & de Mareüil, 2004). 

The next Chapter examines word stress, a feature that combines segmental and 

suprasegmental characteristics, in ESL research (English Second Language). 
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Chapter 2 
 

Word stress in L2 English  

 

In this Chapter we will review research on word stress in foreign accented English. We will 

focus on two aspects of word stress- its position on the one hand, and its acoustic realization on 

the other. Towards the end of this Chapter we shall comment on the apparent trends in ESL 

word accent acoustics based on comparative analysis of results of studies on speakers of 

various first languages; namely Arabic, Vietnamese, Japanese, Dutch, Chinese and Spanish. 

At this point it is necessary to distinguish between two terms that have been used rather 

confusingly in the field of linguistics- accent and stress. We shall use the term accent or 

accented syllable for actual acoustic prominence of a syllable and stress or stressed syllable for 

a syllable’s potential to become accented when pronounced. 

 

2.1. Word stress- language typology and Transfer hypothesis 

 

When we go back to the OED definition of word accent we mentioned at the beginning of 

Chapter 1, the word prominence comes to mind. In languages across the globe, syllabic 

prominence, when present, serves a purpose. In some languages, word stress can differentiate 

between words (Russian, English, Dutch, Spanish), in these languages the stress position is 

mostly unpredictable and to be learned as a pronunciation feature of a word; in other languages 

prominence serves to indicate word or phrase boundaries and its position is either fixed or 

predictable based on a set of universal rules that are usually based on the structure of syllables 

(Hungarian, French, Czech). Yet other languages do not use stress but to indicate accentual 

prominence on phrase level (Vietnamese). 

 

The behavior of stress and accent in natural languages has given yet another language 

feature on which to base language taxonomy. Archibald (1997) uses the following taxonomy: 
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FIG. 2.1 Language taxonomy according to Archibald (1997). 

 

This taxonomy, although comprehensible and explanatory, loses its force when thinking 

about the L2 learner. What seems relevant for the learner is the degree of predictability of 

stress. A taxonomy that makes use of this notion is the Stress Deafness Model (Peperkamp & 

Dupoux, 2002 in Altmann, 2006) which divides languages into groups according to the 

predictability of stress placement. This model presumes that the more predictable stress is in a 

language the more difficult for it is to phonologically encode stress placement for an L2 where 

stress placement is unpredictable. In other words, speakers of languages with predictable stress 

are “stress-deaf”.  

A fusion of the two taxonomies mentioned so far is presented in Altmann & Vogel (2002) 

(in Altmann, 2006). In the first level of the binary tree the model includes information about 

stress use in languages (used on word level or not). Further it incorporates the predictability 

node and information about how predictable stress languages place stress. 

 

 

 

FIG. 2.2 Stress typology according to Altmann & Vogel (2002) (in Altmann, 2006). 

 



 - 24 - 

The transfer hypothesis would predict problems with word stress for speakers whose L1 is 

different based on the respective taxonomy. There are, however, more notions at play when 

considering L2 stress acquisition.  

We shall see further on that the differences between the stress behavior in the first language 

and target language are not the only thing that influences L2 stress acquisition and realization. 

One problem is that the acoustic cues responsible for a syllable being perceived as prominent 

are language specific. Moreover, to further complicate the matters, these cues may fulfill other 

functions than prominence marking in a speaker’s L1 which also seems to affect L2 stress 

acquisition.  

 

So the function and positioning of stress varies from language to language and so do the 

acoustic cues that signal syllable prominence. It follows from this that the realization of word 

stress in English by a non-native speaker is influenced by his/her first language in a rather 

complex manner. 

It has been brought to attention that faulty realization of word stress has a negative effect on 

intelligibility of speech (Benrabah, 1997; Hahn 2004; Cutler, 1984). Moreover, the ASR 

models seem to need proper adjustments in order to cope with non-native word stress (Ikeno et 

al., 1992). The study of word stress properties in ESL is therefore needed for each variety of 

English for the benefit of both pronunciation learning and ASR. 

 

2.2. Word stress in ESL research 

 

Before we proceed further it would surely be beneficial to review the properties of word 

stress in English. 

Word stress in English is contrastive on word level, meaning that the position of primary 

stress in a word affects its meaning and is subject to morphological variation (for example- a 

�project vs. to pro�ject and �Satan vs.  sa�tanic
3
 respectively).  

First of all, stress position is of interest. There are rules as to which syllables should be 

stressed according to the syllable structure and native speakers seem to stress unknown nonce 

words rather consistently as opposed to non-natives (Gouion, 2004 & 2005). The real English 

words, however, have unpredictable stress patterns. When thinking about the foreign learner we 

must also realize that all the words that he/she learns are at first unknown nonce words and 

their pronunciation is a complex of features of which stress placement is an integral part. So it 

                                                
3 The �symbol denotes primary stress on the following syllable 
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has been pointed out that for a foreign learner English word stress is mostly a property of each 

word. Learners are, however, aware of some of the morphology-based tendencies of stress 

placement in English as Gouion et al. (2004) and Flege & Bohn (1989) describe for Spanish 

learners.  

Stress placement is not only relevant on the word-level; in continuous speech, the layout of 

stressed and unstressed syllables spells out the English stress-time rhythm where the stressed 

syllables occur in more or less regular intervals. Studies have proven that ESL rhythm is 

subject to negative transfer (Carter, 2005 for Mexican Spanish; Lin & Wang, 2005 for Chinese; 

White & Mattys, 2007 for Castilian Spanish and Dutch; all in Grenon & White, 2008); and that 

non-native rhythm is correlated with worse foreign accent ratings; even in challenging listening 

conditions (Volín & Skarnitzl, 2010). 

The other dimension of English word stress is the acoustic cues for perception of stress. The 

actual accented syllables in English are perceptually identified by their loudness (i.e. higher 

intensity), duration (stressed syllables tend to be longer), pitch movement (higher f0 in 

unmarked positions
4
) and finally the vowel quality (only full vowels can act as stressed syllable 

nuclei) (Roach, 1991; Beckman, 1986; Fry, 1955). 

Last but not the least, the unstressed syllables are also very important, since word stress is 

in fact a contrast between syllables. So for a syllable to be perceived as stressed, there has to be 

a background of unstressed syllables i.e. shorter, reduced syllables with lower intensity and 

lower pitch.  

 

These are the two dimensions of word stress- its position and the acoustic cues that identify 

the actual accented syllable in continuous speech. These might be called respectively the 

syntagmatic and paradigmatic features of word accent. Both these aspects have been studied in 

the framework of English second language research from the point of view of perception and/or 

production.  

 

2.2.1. Syntagmatic aspects of ESL word stress 

Studies that looked into the production and perception of English stress have shown that 

non-native speakers of various languages show different stress positioning than the native 

speakers (Guion et al. (2004), Flege & Bohn (1989) and Archibald (1993a)  for Spanish; Guion 

(2005) for Korean; Archibald (1993b) for Hungarian and Polish; Archibald (1997) for Chinese 

                                                
4
 for example not after focus (Ueyama, 2000) or near an intonation boundary 
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and Japanese; Annani (1989) for Arabic, Pater (1997) for French, Baptista (1989) for Brazilian 

Portuguese). 

These differences have been attributed to the influence of L1, in line with the transfer 

hypothesis. We have mentioned (Section 1.2.1.2.), that L2 errors are representatives of an 

underlying language system. Some studies have considered L2 stress placement from the point 

of view of metrical theory, employing a system of universal parameters for stress placement 

(see Archibald (1997) for the list of parameters and Dresher and Kaye (1990) for a full 

theoretical account). The learner’s L2 stress assignment is then supposed to be guided by 

various parameter settings. The parameter settings for the interlanguage are correctly learned, 

negatively or positively transferred from L1 or “misset” (in other words different from both L1 

and L2 setting) (Pater, 1997 in Altman, 2006). 

The metrical approach highlights the notion of an underlying system for stress placement; 

other stress placement strategies have, however, been described. Archibald (1997) concludes 

that non-accentual languages prefer treating stress placement as a lexical feature of a particular 

word to computing stress based on syllable structure. Moreover, Gouion (2004 and 2005) links 

the notion of stress placement strategy to age of acquisition. Her work with nonce words shows 

that syllable structure rules for stress placement in English are acquired to a native-like degree 

only by early bilinguals. The late bilinguals, on the other hand, prefer analogical extension of 

stress pattern and word-by-word learning. The fact that Spanish and Korean speakers behaved 

similarly in this respect suggests that universally, successful setting of L2 parameters for stress 

placement is not fully available across life-span while analogy and lexical storage is (ibid).  

Stress placement in L2 English seems to be either a decision of learner’s phonological 

system (early bilinguals) or a pronunciation feature of the word in the learner’s lexicon based 

on word-by-word learning or analogical extension (late bilinguals).  

Although the position of stress is what ultimately matters for speech intelligibility and, 

alternatively, for its automatic recognition, the acoustic properties of the stressed syllables and 

of the surrounding unstressed syllables in English are the basis upon which both the listener 

and the computer base their perception. Moreover, the way these acoustic cues function in a 

learner’s L1 seems to affect word stress acquisition more than the L1 stress placement system 

does.   

 

2.2.2. Paradigmatic aspects of ESL word stress 

Word stress in English is acoustically a complex phenomenon that makes use of various 

cues. Even if an ESL learner’s L1 is a language that uses stress in a similar way English does, it 

need not use the same acoustic cues to signal accented syllables. The study of acoustic cues can 
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directly point towards the problems speakers of a particular L1 have with acquiring English 

stress. To give one example- tone languages seem to cue and perceive English stress by means 

of their native correlates of lexical tone (f0 for Chinese; Wang (2008) and Chen, Robb, Gilbert 

& Lerman (2001); f0 and intensity for Vietnamese; Nguyen (2003) and Nguyen, Ingram & 

Pensalfini (2008)). Similarly, Japanese, a pitch accent language, cues English stress by f0 

movement, which is its L1 pitch accent cue (for ESL word stress production, see Shibuya 

(1997); for perception, see Beckman (1986) (in Ueyama, 2000)).  

The study of stress placement only does not help such speakers with English stress, since 

they seem to perceive and produce stress more or less reliably i.e. they are not “stress-deaf”. 

What they need to know is that other features need to be applied for their stress placement to be 

perceived more reliably and with, hopefully, a positive effect on foreign accent ratings. 

Similarly, ASR systems have to be modified in order to be able to cope with such non-native 

realizations of stress. 

It is thus necessary to identify the acoustic reality of phonetic detail in ESL production and 

perception in order to determine which features are used, which not and to what extent. In the 

following sections we shall attempt to make sense of the acoustic cues to English word accent 

and the way foreign learners use them. 

 

2.2.2.1. Word stress acquisition- Interaction of acoustic cues and their functions  

English uses four different acoustic cues to signal syllabic prominence- vowel duration, f0 

movement, intensity and vowel quality. Learners of English have thus problems acquiring 

correct stress realization because in their L1 these acoustic cues fulfill other functions than 

signaling stress. When acquiring the English stress system the functions of English stress cues 

in a learner’s first language interact in a complex way with the L1 stress system and influence 

the acoustics of accented syllables. In other words, the realization of stress in L2 English is 

influenced not only by the L1 stress system & word stress cues but also by other L1 

phonological areas which employ the acoustic cues associated with stress in English. L1 

influences on stress realization other than L1 stress system are for example: phonological 

vowel length (L1 Japanese) and tone (L1 Vietnamese). 

Let us now review the functions the acoustic cues to English stress can fulfill in various 

languages, and discuss the interaction with the respective L1 stress system and the resulting 

ESL production and perception. FIG.2.3. reviews the various functions the acoustic cues to 

English stress can fulfill in different languages. We focus on the three above-mentioned cues - 

f0, duration and vowel quality.  
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 English 
Japan.  

[1] 
Czech 

[2] Dutch [3] 
Vietn. 

[4] 
Spanish

 
Chinese 

Arabic 
[5] 

Stress- closest 
correlate  

Pitch 
accent ? Stress Tone Stress 

        
Tone Stress 

Contrastive on word 
level  √ √ X √ X √ [9] 

 
√ √ [9] 

unpredictable √ √ X √ X √ [9] √ X [9] 

Duration         

a stress cue √ X X √ X √ [10] √ [11] √ 

vowel feature √ X X √ X X √ X 

distinctive vowel feature X √ √ X √ X X √ 

f0         

a stress cue √ √ √ √ X √ [10] √ [11] √ 

realized on syllable level √ √ X √ √ √ √ √ 
phonological vowel 
feature X X X X √ X 

√ 
X 

Vowel quality         

 phonetic vowel 
reduction √ X √ √ √ √ 

√ 
√ 

 phonological vowel 
reduction √ X X X X X 

X 
X 

ESL stress 
production       

[12] 
 

duration  Learnable ? Used+ Learnable Used [8] Used Used 

f0  Used+ ? Used+ Used N/A Used + Used+ 

vowel quality  

Vowel 
reduction 
problems 

[6] ? 

Vowel 
reduction 
problems 

Vowel 
reduction 
problems 

[7] 

Vowel 
reduction 
problems 

[8] 

Vowel 
reduction 
problems 

Vowel 
reduction 
problems 

 

KEY: learnable - the more proficient the speaker the better the cue is used 

  used - cue used to a native-like degree 

  used+ - cue used to a greater degree than native controls 

         N/A- not available 

 

FIG. 2.3.  L1 Stress systems, usage of acoustic cues to English stress, ESL stress production -

reference table. 

References:[1] Uyeama (2000); [2] Palková (2004); [3] Braun, Lemhofer & Cutler (2008) ; 

[4] Nguyen, Ingram & Pensalfini (2008); [5] Zuraqi & Sereno (2007); [6] Gouion, Lee & 

Harada (2004); [7] Nguyen (2003); [8] Flege Bohn (1989);  [9]Altman 2006; [10] Ortega-

Llebaria (2006) ;[11] Li (2002); [12] Zhang et al. (2008)  

 

One thing is common to all the languages- all have problems with vowel reduction. This is 

to be attributed to two facts- a) none of the languages has phonological vowel reduction and b) 

English spelling is notoriously misleading and despite the efforts of Sweet and his followers 

most learners of English are forced to start learning spelling before phonetic transcription thus 

ruining their chances of successful acquisition of English pronunciation. 
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All the languages in the table in FIG. 2.3. use stress at sentence level, i.e. they can highlight 

a word in a sentence acoustically, not only by position or other means. Czech, together with 

Vietnamese and French, lacks contrastive stress on word level. Czech uses stress to signal word 

boundaries, French signals phrase boundaries and Vietnamese, being a language with 

monosyllabic words only, does not use stress otherwise than as an accentual prominence on 

phrase level. Arabic stands a bit aside from the rest since its stress placement is not fixed but 

can be predicted based on syllable structure.  

The main idea of the transfer hypothesis is that L2 learners analyze and reproduce the target 

language using native phonological categories. It is crucial to realize that English word stress 

patterns need not be analyzed as an instance of stress by learners. So although languages like 

Chinese, Czech, French or Hungarian are traditionally viewed as having “stress” they needn’t 

use their prominence marking to cope with English word stress. The acquisition of word stress 

seems to be a process where learners bootstrap English stress to the most similar native 

category. This notion is in fact a prosodic installment of Flege`s Language Learning Model 

(Flege, 2007, see also the present study, Section 1.2.2.2.). It seems that the L2 category of 

stress is equated to a native category. This is a process known as category assimilation in the 

Language Learning Model. 

We shall attempt further on to account for differences between ESL word stress production 

observed among various languages exemplifying the notion of feature “bootstrapping” in 

English word stress acquisition. 

 

2.2.2.2. Contrastive stress languages and their ESL stress production 

It seems that when a language has a contrastive stress system similar to that of English 

he/she uses the native correlates of stress, and, as we can see in the table for Dutch and Arabic, 

it leads to overusing the cues.  Since none of the languages described above has phonological 

vowel reduction, the languages with a similar stress system tend to overuse the prosodic cues to 

English stress that are used to cue stress in their native language. Arabic overuses f0 and Dutch 

overuses f0, duration and spectral tilt- their most prominent native stress cue. It seems that they 

overuse their native stress cues precisely because they lack the remaining L2 stress cue- vowel 

reduction (Zuraqi & Sereno, 2007; Braun, Lemhoefer & Cutler, 2008). It has also been brought 

to attention that particularly speakers of Dutch are better at distinguishing stress patterns in 

English based on prosodic cues than the English themselves (Cooper, Cutler & Wales, 2002).   

We may view this phenomenon as speaker’s effort to distinguish stressed and unstressed 

syllables based on the degree of difference he perceives (duration + f0 + intensity + vowel 



 - 30 - 

quality). He, however, perceives the difference through his native “filter” of stress correlates 

(which lacks vowel reduction as a stress correlate). The result is than an overuse of the native 

stress cues. This is similar to Flege`s theoretical notion of feature dissimilation  because 

something is perceived as being more different in some aspect than it really is, resulting in the 

effort to maintain the supposed contrast.  

Apart from Arabic and Dutch speakers the Japanese have also been reported to overuse f0 

as a stress cue in English. Japanese uses a syllabic feature termed pitch accent. Pitch accents are 

phonologically specified f0 contours that carry meaning. While in English pitch-accented 

syllables are part of the tonal layout of an intonation phrase in Japanese the pitch accent 

distinguishes between words in a similar way that word stress does in English. The acoustic cue 

to pitch accent is, however, f0 only (Beckman, 1986). We can see that it has been found for L1 

Japanese that, while producing stress contrasts in English, vowel duration is a challenge for less 

advanced speakers unlike for speakers of Arabic or Dutch; not to mention any overuse. This 

can be attributed to the fact that while in Japanese vowel duration determines the vowel quality 

it determines the stress pattern in Dutch, Arabic and, of course English. 

Moreover Chinese has also been reported to overuse f0. Chinese has a stress system that 

uses amplitude, syllable reduction, duration and f0 range as correlates of stress- duration being 

the most salient cue. Duration is used to a native-like degree in L2 English. The overuse of f0 

has been attributed to the influence of tone (Archibald, 1997; Chen et al., 2001; Juffs, 1990; 

Hung ,1993; in Zhang et. al., 2008) and so has reliance on f0 during perception (Wang, 2008). 

It seems that the native category of tone overrules the category of stress as a native tool for 

acquiring English stress.  

 

So we may conclude at this point that when a language has prominence contrasts on the 

word level it transfers the L1 acoustic cues of this contrast to L2 English and sometimes even 

overuses them. The most overused feature is f0. This might be attributed to two factors: a) f0 

plays an important role in all languages that overuse it in ESL and b) f0 is the most salient cue 

to word stress in English. This theory remains to be tested further for example for L1 Spanish 

which lacks any rigorous research into ESL stress acoustics. 

 

2.2.2.3. Non-contrastive stress languages and their ESL stress production 

Languages that do not have a stress system similar to that of English (Vietnamese- a tone 

language with no stress contrasts on word level, French-final fixed boundary-marker stress, 

Czech- f0 contour based boundary marking (Palková & Volín, 2003)) are more of a theoretical 
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challenge to account for. This is mainly because only L1 Vietnamese has been acoustically 

researched so far. 

Languages from this group are theoretically the so called “stress-deaf” languages. It has, 

however, been shown that speakers of French do perceive differences in stress patterns 

(Montero, 2007; Dupoux et. al., 1997) but are unable to encode the difference linguistically and 

reproduce minimal pairs from short-term memory, like speakers of Finnish, Polish and 

Hungarian- other non-contrastive stress languages (Dupoux & Peperkamp, 2002).   

Vietnamese seems to treat English stress as an instance of tone and consequently uses f0 

and intensity as stress cues in L2 English. In other words, a phonologically active L1 acoustic 

cue,f0, is preferred over duration, which is inactive.  The feature hypothesis (McAllister et al., 

2002 in Lee, Guion & Harada, 2006) states that: A L2 phonetic feature will be more accurately 

produced if it is used to signal a phonological difference in L1 than if it is not.  This hypothesis 

is relevant for the acquisition of acoustic cues to word stress. So we may conclude, in line with 

the feature hypothesis, that in a L2 non-contrastive stress languages prefer those acoustic cues 

to word stress that are phonologically active in their L1.  

So the main questions for the research part of this study are: What is the acoustics of stress 

in Czech English? Do the Czechs prefer duration over f0? Is there a traceable influence of some 

native category? 

The following Chapter explains certain hypotheses about word stress in Czech English 

based on some phonological features of Czech that might play a role in acoustics of accented 

syllables. 
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Chapter 3 
 

Word stress acoustics in Czech English 
 

We have seen that there are some areas where L1 structure might influence ESL word stress 

performance. So in this Chapter we will firstly deal with Czech stress system and secondly we 

will focus on the differences between vowel systems in Czech and English. 

 

3.1. Czech stress system as an influence on ESL word accent  

 

Czech used to be described as having initial stress that is the main stress-unit cohesion 

device. The attempts to find prominence lending acoustic cues have, however, failed (Janota, 

1967; Janota & Palková, 1974; in Palková & Volín, 2003). Neither f0 nor intensity or duration 

have been found to correlate with the supposed initial stress. So Czech turned out to be a 

language that lacks stress as a syllabic prominence even as a boundary marker. This led 

researches to focus on other ways how Czech might signal word and stress unit boundaries. 

The following research focused not on acoustic qualities of individual syllables but on the 

linear course of sound properties throughout the stress unit. Palková & Volín (2003) examined 

cues for segmentation of speech into stress units in Czech.  

Ambiguous speech samples were used where segmentation into stress units determined the 

meaning. The samples forced two types of decisions-  

a) the sample is composed of two words (stress units) or one word (stress unit) only (e.g. 

/proci/v�ej�i�m/ meaning ‘against external’ vs. /prociv�ej�i�m/ meaning ‘more 

bothering’); 

b) the sample may have two different meanings based on the position of stress unit 

boundary (e.g. /svjetlo/v�i�maji�/ meaning ‘they perceive light’ vs. 

/svjetlov�i�/maji�/ meaning ‘they have light in it’)
5
  

 The results showed that samples that were perceived with high listener agreement with the 

speaker’s intention involved an f0 drop on the perceived stress unit boundary. Figures 3.1. and 

3.2. show contours with listener agreement of ≥ 80% (from  Palková & Volín, 2004). 

                                                
5
 The backslash symbol “ / ” indicates stress unit boundary 
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FIG. 3.1. f0 contour of a five syllable sample; segmentation into stress units 3:2 (syllables) 

 

 

 

FIG.  3.2. f0 contour of a five syllable sample and two four syllable samples; two words 

perceived   

 

There seems to be no resemblance between the stress systems of English and Czech. In 

Czech the quality of a syllable does not contribute to it being perceived as prominent (i.e. 

indicating stress unit boundary). It is rather the linear course of f0, the f0 contour, which 

listeners base their stress unit segmentation on. In English, on the other hand, the stressed 

syllables have, overall, higher f0 than the surrounding syllables (although they may receive an 

L* tone). 

The fact that the English and Czech stress systems are so different implies that less 

proficient learners may realize English stress units as if they were speaking Czech. In this case 

we may expect the Czech f0 contour to indicate presumed word boundaries with lower f0 in the 

first syllable of a supposed stress unit followed by a subsequent f0 rise (see contours above). In 

other words, f0 will not be actively manipulated as a function of stress but as a function of 

stress unit boundary.  
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The hypothesis that stems from such reasoning is that in Czech English less proficient 

learners will have lower f0 in initial stressed syllables more often that in medial or final 

syllables. This implies that initial, final and medial position is to be specified for accented 

syllables used in the experiment. 

 

3.2. Czech vowel system as an influence on ESL word accent  

 

Czech has phonological vowel duration. This means that there are vowels that are 

distinguished solely by their duration. Czech has therefore minimal pairs like /da�l/ meaning 

further vs. /dal/ meaning gave (3
rd

 person, masculine). Czech distinguishes five vowels by 

their spectral characteristics- a,e,i,o and u. All of these vowels have short and long 

variants and only one pair- i i� has different formant structure for the long and short vowel.  

There are two ways of how Czech vowel system could influence ESL word stress 

performance. Firstly, it is the just mentioned fact that Czech has phonological vowel duration 

and secondly, we may expect a certain effect of vowel duration in English. 

 

3.2.1 Role of phonological vowel duration 

It has been pointed out that languages that do not posses contrastive stress seem to 

bootstrap English word stress to a native category that is most similar in both form and 

function. Such category needs to be acoustically cued on the level of syllables (form) and 

distinguish word meanings (function). 

Vietnamese seems to treat word stress as an instance of tone (syllable-based changes of f0, 

intensity and voice quality) and Japanese as an instance of pitch accent (syllable based f0 

change). Both languages have phonological vowel duration but initially prefer to cue word 

stress by means of f0 while duration is actively manipulated only by advanced learners. More 

interestingly, Lee, Guion & Harada (2006) found that compared to Japanese speakers, speakers 

of Korean have more problems with duration as a cue for word stress. This is attributed to 

Korean not having phonological vowel duration. We may thus presume that phonological 

vowel duration facilitates the acquisition of vowel duration as a cue to word stress but when f0 

is also phonological it the given L1, it is used in ESL before duration is acquired. 

In Czech vowel duration is the only English word stress cue that is actively manipulated as 

a function of meaning on syllable level. It thus seems more likely that Czechs would bootstrap 

English stress to vowel duration rather than to f0.  
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3.2.2. Role of English vowel duration 

Unlike in Czech, where vowel duration is the main phonological feature that distinguishes 

the individual vowel pairs, in English it is mostly the spectral characteristics that distinguish 

vowels and vowel duration is a secondary feature.   

This fact may play an important role in Czech English since the English long vowels are 

likely to be encoded as phonologically distinctive long vowels and paired with their closest 

“short counterparts”. The stressed syllables in English contain both short and long vowels while 

the non-accented contain mostly short, reduced vowels. In the accented syllables the Czech 

speakers are expected to produce the vowels they perceive to be phonologically long as longer 

than the short counterparts not because they are supposed to be accented but because they have 

encoded the word as having a phonologically long vowel in the particular syllable. The short 

vowels, on the other hand, are more likely to have similar duration no matter whether they are 

accented or not. What this means for ESL word stress is that: 

a) for Czech speakers it might be easier to produce correct duration ratio between a 

stressed syllable and the surrounding unstressed syllables if the stressed syllable 

contains a long vowel (like /i:/ or a diphthong). 

b) analogically, it might be harder to produce correct duration ratio if the stressed vowel is 

short (like /e/ or /�/ ). 

The implication for experimental design that arises from these expectations is that vowel 

length needs to be specified for the accented syllables. The accented syllables are then to be 

compared with the surrounding non-accented syllables and different results are expected for the 

long and short vowels respectively. 

 

3.3. Method 

 

This section describes firstly the selections of subjects for the experiment, secondly the 

labeling conventions used in data preparation and finally the way the acoustic cues were 

measured. 

 

3.3.1. Subject selection 

The subjects for the present study were chosen on the basis of a perception trial which had 

been designed in order to determine the perceived degree of Czech accent for the speakers. The 



 - 36 - 

purpose of this study is to describe acoustic features of stress in Czech English and it was 

therefore necessary to confirm the perceived degree of Czech accent for the speakers.  

 

3.3.1.1. Preliminary selection of subjects 

The first step was to select subjects that were to be used in the subsequent perception trial. 

The author listened to 58 Czech speakers, all first-year students of English and American 

studies who had recorded a read BBC broadcast as part of their assignment in a course of 

English Phonetics and Phonology. The recordings were made in a acoustically treated cabin at 

the Institute of Phonetics, Charles University of Prague using AKG C4500 B-BC microphone. 

The sampling frequency was 32000Hz. The speakers were given enough time to practice the 

material. Names of the recordings were encoded so that the privacy of speakers is protected. 

The author rated the speakers on a scale from 1 to 5, inclusive of intermediate steps such as 

4.5, 1 being a speaker without a trace of Czech accent with native-like performance and 5 being 

a speaker with a strong Czech accent. From the 58 speakers 6 were discarded because of a high 

rate of disfluencies and 1 because of prominent segmental errors or possibly a speech disorder.  

From the remaining 51 speakers 4 best and 19 worst were chosen to be tested in the 

perception trial. The good speakers were intended to provide the necessary contrast in the 

perception trial. 

 

3.3.1.2. Trial items preparation and perception trial design  

Two items were extracted from each recording using Praat (Boersma & Weenink, 2011). 

Where possible, the same sentences were used. This was possible since some of the speakers 

read the same BBC broadcast.  

The trial items’ duration varied from 5.6 sec to 10.9 depending on the speaker’s articulatory 

rate. In 4 items hesitations or mispronunciations were edited so only items without dysfluencies 

were used. After the editing, the author couldn’t perceive that the item had been edited. The 

result was a total of 46 trial items, 2 for each speaker. 

The order of trial items was randomized using the Microsoft Excel function for generating 

random numbers. The items were then arranged into 6 groups composed of 8 items each with 

the exception of the last group which was composed of 6 items. The groups were then 

rearranged so that there was at least one item by a good speaker in every group and no 2 good 

speaker items followed one after the other. The whole perception trial was preceded by three 

practice items chosen by the thesis supervisor, first was a speaker with a strong Czech accent 

(supposedly a 5 on the rating scale), second with a perceptible Czech accent (a 3) and third was 

a native-like speaker (a 1). Throughout the trial the judges were able to accurately assign 
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appropriate grades to the practice items which shows that they got accommodated to the rating 

system. The trial items were separated by an inserted 0.5 sec span of silence and a 

desentitization sound. 

 

3.3.1.3. Perception trial presentation 

The trial was presented in a MA degree seminar Varieties of English organized by the 

Institute of Phonetics, Charles University of Prague and taught by the thesis supervisor. This 

seminar specializes in description of various accents of English. The trial was presented at the 

very end of the semester so the students were expected to be able to accurately rate the test 

items. 

The trial was presented in two separate sessions of the seminar to a total of 23 judges, 22 

Czechs and one German. The judges were asked to state the number of years they had been 

studying English. The number varied from 9 to 15. Because of the aim of the present study the 

judges were particularly asked not to focus on segmental errors but rather on suprasegmental 

features. They were asked to rate the trial items based on the same rating scale the author had 

used. 

After each group the judges were asked if everything is alright and given a little rest before 

listening to the next group of items. 

 

3.3.1.4. Perception trial results 

One of the judges (judge no.21) had to be discarded since he/she had used a different rating 

scale. The trial yielded a total of 1012 judgments. The following table in FIG. 3.3. summarizes 

the results. Female speakers` IDs end with the letter ‘A’. The column average total lists 

average ratings of both items for each speaker. The next column lists absolute values of the 

difference between the average rating of first and second item- this value indicates the 

difference between the results of the two trial items for each speaker, the higher the number the 

more differently were the two items judged. The last column presents standard deviations of all 

the ratings for each speaker, this value should represent the variance of judgments. 
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Speaker 
ID 

AVERAGE 
TOTAL 

ABS 
item1-
item2 ST.DEV.TOTAL 

1 HOLA 1.443 0.386 0.684 

2 MASA 1.489 0.341 0.549 

3 ZAHL 1.821 0.596 0.770 

4 BOCA 2.330 0.114 0.699 

5 MICT 2.636 0.182 0.807 

Above 
average 
group 

6 MORM 2.716 0.568 0.808 

 7 SEDA 2.992 0.698 0.835 

 8 ZELA 3.170 0.114 0.892 

 9 BOZA 3.173 0.155 0.730 

 10 VACA 3.284 0.341 0.862 

 11 KNOT 3.307 1.023 1.114 

 12 PAYA 3.443 0.886 0.887 

 13 VANA 3.477 0.273 0.804 

 14 HOBA 3.841 0.455 0.878 

 15 LANA 3.898 0.432 0.908 

 16 STRA 3.966 0.386 0.913 

 17 LEPA 4.011 0.205 0.780 

18 MARK 4.057 0.114 0.887 

19 SOVA 4.057 0.023 0.725 

20 VALA 4.375 0.295 0.604 

21 KRIA 4.398 0.114 0.751 

22 STIA 4.489 0.159 0.695 

Strong accent 
group 

23 BAVA 4.932 0.045 0.252 

  

 

FIG. 3.3. Speaker grouping and results of the perception trial- average ratings, absolute 

values of average rating of item1 minus av.rat. of item 2, standard deviations of all judgments 

 

Based on these results 12 speakers were selected for the experiment, the selected speakers 

are highlighted in the first column. Based on the average ratings the speakers form two groups- 

the “green” group (above average speakers) consisting of speakers with average accent rating 

from the interval (1,3) [HOLA, MASA, ZAHL, BOCA, MICT, MORM] and the “red” group 

(strong accent speakers) [MARK, SOVA, VALA, KRIA, STIA, BAVA] with mean ratings of 

more than 4. Throughout our experiment, we expect significant differences between the two 

groups in the dimension of word stress production. 

 During data preparation one of the speakers from the “red” group was discarded (KRIA), 

the reason was prominent nasality and possibly a speech disorder, which might have influenced 

the decision of the judges. 

The broadcast of the selected speakers had read was then prepared for measurements. 
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3.3.2. Labeling conventions and measurements 

All labeling and measurements were done using Praat software (Boersma and Weenink, 

2011). Accented syllables and the surrounding non-accented syllables of polysyllabic words 

were labeled based on the following criteria: 

� no dysfluencies or hesitations  

� no contextual or contrastive accent 

� last 2 syllables before a perceived intonation phrase boundary were not labeled  

� words with perceptually incorrect accent placement were not labeled 

� if a word was phonetically pronounced as its Czech equivalent it was not labeled. 

This was especially the case with proper names like “Madagascar” or “Izrael”. 

 

Overall the labeling was done according to Machač & Skarnitzl (2009). There are some 

boundary placement conventions worth mentioning, however: 

� if a glottal trill (a variant of a Czech transitional non-phonemic glottal stop) was 

present before a vowel (for glottal stop in Czech English see Bissiri. & Volín 

(2010)) the trill was taken to be both a part of the surrounding vowel/s and a 

transitional consonant 

� syllabic consonants were labeled perceptually and only if there was perceptibly no 

vowel present 

� if a vowel or a part of it was lost in fricative noise (like in the word “society”) the 

part of the friction which perceptually corresponded to the vowel was labeled. 

� if aspiration was present, the vowel boundary was set earlier than when the formant 

structure was clearly present, approximately to the point where Praat started 

visualizing the f0 contour 

 

The length of the accented vowels and their position was taken into account (see Sections 

3.1. and 3.2.), for non-accented vowels only their length was specified. The resulting types of 

labeled vowels are presented through example words in a table in FIG. 3.4. The “long” vowels 

comprise diphthongs, triphthongs and phonetically long vowels (like /i�/ or /a�/.) 
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ACCENTED Position 

  initial medial final 

long "answer" "revival" "report" Vowel 
length short "mention" "consistently" "reject" 

NON-
ACCENTED      

long "obese"    Vowel 
length short "answer"    

 

FIG. 3.4. Types of labeled vowels with examples 

 

The duration and f0 of all labeled vowels was measured. F0 was measured in semitones (re 

1 Hz). The measured f0 value was mean pitch in the second third of the vowel. The pitch range 

settings were as recommended in the Praat manual (i.e. 75-300Hz for males and 100-600Hz for 

females. In some cases other pitch ranges were used: (STIA- 150-600Hz; VALA 120-500Hz, 

MICT- 50-250Hz).  

The following Chapter presents the results of this experiment. 
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Chapter 4 

Results  
 

This Chapter presents the results of our study. First, we present a review of hypotheses for 

convenience: 

� There are significant differences in word stress production between the above average 

speakers and strong accent speakers. 

� Duration is more frequently used by Czech speakers to cue word stress than f0.  

� Initial accented vowels are less likely to have higher f0 than medial or final vowels. 

� When the accented vowel is long (like /i:/ or diphthongs as opposed to /�/ or /e/) 

it is more likely to better employ duration as a stress cue. 

Let us now review the variables used in the present study. 

 

4.1 Variables used  

 

The aim of this study is to examine a prominence based phenomena- word stress in English. 

It is thus necessary to consider relative values- like ratios and differences- rather than absolutes.  

We computed relative difference between the accented vowel and the adjacent non-

accented. The relative values for accented vowels considered in this study were duration ratio 

and f0 difference. 

The formulae for these values were as follows: 

Duration ratio= DURACCENTED / DURNONACCENTED  

f0 difference=  f0ACCENTED – f0NONACCENTED  

For initial accented vowels the values were computed using values of the next non-accented 

vowel, i.e. from the second syllable of a polysyllabic word. Final accented vowels were 

compared to the previous non-accented. For medial accented syllables both the previous and 

the next syllable were used so the medial accented syllables contributed two values to the data. 

FIG. 4.1. lists all the values measured and the formulae used depending on the vowel position 

in the word. Besides position, vowel length was also specified for each vowel.  
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  Non-accented vowel position relative to the accented  

  PREVIOUS NEXT PREVIOUS NEXT 

  duration ratio f0 difference 

init. N/A 
DURACCENTED  /  

DURNEXT  
N/A 

 f0ACCENTED –  

f0NEXT 

fin. 
 DURACCENTED  /  

DURPREV. 
N/A 

f0ACCENTED  – 

f0PREV. 
N/A 

Position of 
accented 

vowel 

med. 
 DURACCENTED  /  

DURPREV. 
 DURACCENTED  /  

DURNEXT 
f0ACCENTED  – 

f0PREV. 

 f0ACCENTED –  

f0NEXT 

 

FIG. 4.1. Computed relative values according to vowel position in the word  

 

Median was chosen to be the value used to represent each speaker’s performance for the 

respective vowel type in order to better account for extreme values. Thus we obtain a more 

accurate approximation of speaker performance than the average value would provide. 

What this means for the interpretation of results is that the higher the median value the 

more of the individual accented vowels were realized as longer (for duration measurements) or 

higher (for f0 measurements) than the median value. All values were rounded to 2 decimal 

places before entering statistic analysis. 

 

4.2. Results 

 

The results showed significant differences between the “red” group (speakers with strong 

accent- mean accent rating > 4) and the group of above average speakers (mean accent rating 

<1.44, 2.72>). Let us first consider the results of duration measurements.  

 

4.2.1. Duration ratio measurements 

4.2.1.1 Overall results 

The graph in FIG. 4.2. presents the results of duration ratio measurements. The data is 

exclusive of accented vowels whose adjacent non-accented vowel was long or a diphthong, the 
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number of such cases was 138. The speaker groups are indicated in green and red and the 

individual accent ratings are listed below, together with the speaker code (ID).  

 

 

FIG. 4.2. Duration ratio medians for all speakers with Spearman correlation results; for 

all measurements.  

 

At this point it suffices to say that all the speakers use duration to cue stress in continuous 

read English. The median values vary from 1.34 to 1.93 which means that most accented 

vowels were longer than the adjacent non-accented vowel even for the worst rated speaker, 

BAVA.  

The Spearman correlation tests revealed a high negative correlation between speaker rating 

and the corresponding duration ratio median value (ρ= −0.784, p<0.05). The Spearman 

correlation was chosen because both rating and the median value represent the speaker’s 

performance and can thus be taken for a non-parametric variable. 

The negative correlation suggests that the stronger overall perceived accent, the more likely 

the speaker is to produce lower duration ratios.  

 

Since the mean value is what shall be used in the following statistic analysis we also present 

mean duration ratios with error bars at 95% confidence in FIG. 4.3. 
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FIG. 4.3. Mean duration ratios for accented vowels with error bars at 95% confidence, for 

all speakers. 

 

A question we set out to investigate is whether the obvious difference between the two 

groups is statistically significant. The mean values were 1.97 and 1.67 for the above average 

and strong accent groups respectively and the t-tests returned high statistic significance (t(1703) 

= 6.587, p < 0.001).  

The phonological length of accented vowels was specified during data preparation in order 

to examine the supposed effect of Czech phonologically distinctive vowel duration. Let us now 

review these results. 

 

4.2.1.2 Results for short vs. long accented vowels 

This study also examined the role of phonological length of the accented vowel (for 

theoretical account see Section 3.2.).  

The results showed different duration ratios for the long and short accented vowels 

respectively, which is to be expected. Median duration ratio for long accented varied from 1.69 

to 2.68 and from 1.11 to 1.56 for short. The graph in FIG. 4.4. shows median duration ratios for 

long (left column) and short accented vowels (right column).  
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FIG 4.4. Duration ratio medians for long (left column) and short accented vowels (right 

column) with Spearman correlation results. 

 

The Spearman correlation tests revealed a significant negative correlation between speaker 

rating and short accented vowel duration ratio median (ρ = −0.702, p < 0.05). A significant 

negative correlation was also found for long vowels, it was, however, lower (ρ = −0.639, p < 

0.05). 

To further examine the effect of accented vowel length and speaker group we entered the 

data into a two-way ANOVA. The factors considered were: vowel length (long & short) and 

group (above average & strong accent) and the dependent variable was the computed duration 

ratio.  

The ANOVA analysis showed a considerable effect of speaker group (F(1,1701) =  48.56 , 

p < 0.001). The effect of vowel length was even greater (F(1,1701) =  397.32 , p < 0.001). The 

effect of the two factors combined was, however, very low and not significant (F(1,1701) =  

0.06, p = 0.81). 

The Sheffe’s post-hoc tests were run in order to disentangle the results. The analysis 

returned high statistical significance (p<0.001) for the factors considered.  

For the two groups the mean duration ratios according to vowel length are shown in FIG. 

4.5. with error bars at 95% confidence. A summary of Sheffe’s post hoc tests is also presented. 

 



 - 46 - 

 

FIG. 4.5. Mean duration ratios for long and short accented vowels; with  error bars at 95% 

confidence and the results of Sheffe’s post-hoc tests. Groups: above average & strong accent. 

 

These results confirm our hypothesis that there is a difference between speakers from the 

two groups. There is, however, no difference between long and short vowels with respect to 

speaker group since the means for both long and short vowels are different for the two groups .  

The median values in FIG. 4.4. suggest, however, that there is a difference between long 

and short vowels. The negative correlation with speaker rating is also lower for long accented 

vowels.  

When we look at the median values it seems that some speakers that were perceived to have 

a strong foreign accent tend to produce relatively lower duration ratios for the short vowels 

while their long vowel ratios are similar to those of the above average speakers. This is the case 

of speakers SOVA, STIA and VALA who, as we can infer from median values, have more low 

ratio values for short accented vowels whilst their long vowel ratio values are comparable to or 

even higher than the corresponding values of the above average speakers.  

These three speakers were grouped together to form a factor in a ANOVA analysis. The 

factors considered were thus speaker group (above average x SOVA, VALA, STIA x MARK, 
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BAVA) and vowel length. The effect of the new speaker grouping was significant (F(2,1699) =  

31.25 , p < 0.001) and so was the effect of vowel length (F(1,1701) =  293.89 , p < 0.001). The 

effect of the combined factor speaker group/vowel length was low and marginally significant 

(F(2,1699) =  2.74 , p = 0.065). 

 The Sheffe’s post-hoc tests were carried out to determine whether the long and short 

accented vowels exhibit different duration ratios. FIG. 4.6. presents mean duration ratios with 

error bars at 95% confidence for the new grouping of speakers. Sheffe’s post-hoc tests for the 

individual factor pairs are shown as well. 

 

FIG. 4.6. Mean duration ratios for different accented vowel length;, with error bars at 95% 

confidence and the results of Sheffe’s post-hoc tests. Groups: above average, SOVA, VALA, 

STIA and MARK, BAVA 

 

The results show that the long vowels of above average speakers are not statistically 

different from those of the SVS group (p = 0.22), their short vowels, however, are (p < 0.05).  

(relevant cells highlighted in FIG. 4.6.). 
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Moreover, the long vowels of the AA and SVS groups are significantly different from those 

of MARK and BAVA. The corresponding short vowel values are of no importance since the 

two speakers MARK and BAVA exhibit great difference in short vowels (see FIG. 4.4.). 

What this means is that 3 of the 5 speakers from the “red” group ( mean accent rating > 4) 

are comparable to the above average group (mean accent rating <1.44,2.72>) when it comes to 

duration ratios of accented (long) / non-accented. This finding suggests that there might be a 

difference between long and short vowels in Czech English - the hypothesis presented in 

Section 3.2. could be relevant for Czech English. 

 

4.2.1.3. Results for different vowel positions 

Since vowel position in the word was also specified for every token, we may now 

investigate the differences for the initial, medial and final positions. The ANOVA analysis 

showed significant effect of vowel position (F(2,1699) =  74.35 , p < 0.001), the effect of factor 

group position/speaker group was, on the other hand, low and insignificant (F(1,1701) =  0.64 , 

p = 0.53). Sheffe’s post-hoc tests were run so that the effects of the individual positions could 

be differentiated. FIG. 4.7. presents mean values of the two groups according to accented vowel 

position with error bars at 95% confidence together with the results of Sheffe’s post-hoc tests 

for the individual factor pairs.  
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FIG. 4.7. Mean duration ratios for different accented vowel positions; with error bars at 

95% confidence together with the results of Sheffe’s post-hoc tests. Groups:  strong accent & 

above average speakers.  

 

Although all the positions exhibit statistically significant difference for each group 

respectively, which suggests a universal tendency, only the initial position is statistically 

different for the above average and strong accent speakers (p < 0.001), the other two positions, 

on the other hand, do not show significant difference (p > 0.05) (the relevant cells in FIG. 4.7. 

are highlighted). 

 

4.2.1.4. Results for different vowel length & positions 

The data allows us to enter both vowel position and length as factors into ANOVA analysis. 

A three-way ANOVA was conducted with vowel position, length and speaker group as factors. 

FIG. 4.8. presents results for the respective factor groups. The effects of the individual factor 
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groups are presented in a table below the graph. The results of Sheffe’s post-hoc tests are also 

shown. 

 

 

FIG. 4.8. Mean duration ratios for different accented vowel length & position; with error 

bars at 95% confidence together with the ANOVA results and Sheffe’s post-hoc tests. Groups:  

strong accent & above average speakers.  

 

When the factors of accented vowel length and position are combined, there is no 

statistically significant difference between the two main speaker groups (relevant cells 

highlighted in FIG. 4.8.). Let’s now examine the results of f0 measurements for comparison. 
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4.2.2. F0 difference measurements  

Some measurements had to be done manually. Only one speaker had a considerable number 

of such corrections (MICT- 18 manual corrections). The rest had < 5 corrections.  

 

4.2.2.1 Overall results 

When all measurements were considered the t-tests showed a significant difference between 

the two groups (t(1699) =  −9.052, p < 0.001). The Spearman correlation test revealed a 

considerable negative correlation between speaker rating and the median value used to describe 

overall speaker performance (ρ= − 0.68, p < 0.05). FIG. 4.9. presents median values for all 

speakers, speaker groups are highlighted in color and speaker IDs and ratings are listed below 

the graph. 

 

 

FIG. 4.9. Median values for f0 difference in semitones- all accented vowels, with Spearman 

correlation results; for all measurements. 

 

The results presented in FIG. 4.9. show that unlike duration measurements, where all the 

speakers had median duration ratios > 1, the f0 measurements show that majority of all 

speakers used (and all the strong accent speakers) have negative f0 difference medians. This 

suggests that Czech speakers do not use f0 to cue stress as often as they use duration.  

It also seems that some of the speakers overuse f0, namely ZAHL and MICT. Whether this 

is really the case, however, remains a question to be answered in the future by direct 

comparison with native speakers using the same method. 
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In Section 3.1. we hypothesized about the influence of Czech stress unit f0 contour on ESL 

stress performance. We planned to elucidate this notion by distinguishing vowel position in the 

word. Let us now review these results. 

 

4.2.2.2. Results for different vowel positions 

We predicted that initial stress is more of a challenge for Czech speakers since first 

syllables have usually low f0 in Czech stress units (see Section 3.1.). The data, however, do not 

confirm this prediction. ANOVA resluts showed considerable effect of speaker group 

(F(1,1696) =  42.1 , p < 0.001), the effects of position and of the factor group speaker 

group/position were low and statistically insignificant. Sheffe`s post-hoc tests were carried out 

to determine which positions contribute the most to the effect of speaker group.   FIG. 4.10. 

presents the results for final, initial and medial vowels respectively. 

 

 

FIG. 4.10. f0 difference mean values for final, initial and medial position with error bars at 

95% confidence together with the results of Sheffe’s post-hoc tests. Groups:  strong accent & 

above average speakers.  
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The expected difference between the different positions was not confirmed neither for the 

strong accent nor for the above average group (cells highlighted in orange). The difference 

between the two groups is, however, confirmed for initial and medial syllables (p < 0.001). The 

final position, however, does not distinguish the two groups (p = 0.52 ) (cells highlighted in 

turquoise). This suggests that the final syllables are somewhat different than the other two. This 

needs, however, to be tested on a more balanced set of data.  

 

4.2.2.3. Results for different vowel length & positions 

In order to further examine the use of f0 in Czech English the speaker group, the accented 

vowel position (initial, medial, final) and type (long, short) were entered as factors into three-

way ANOVA analysis. Neither the individual factors of vowel length and position nor the 

combined factor groups were found to have a significant effect on f0 difference (F < 2.3 , p > 

0.05). Sheffe`s post-hoc tests were conducted in order to determine whether the differences 

between the mean f0 difference values for the two speaker groups are statistically significant. 

FIG. 4.11. shows the results of Sheffe`s post-hoc tests together with the mean values and 

number of tokens for each vowel type. 
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FIG. 4.11. Mean f0 difference values for long & short accented vowels in final, initial and 

medial positions with error bars at 95% confidence together with the results of Sheffe’s post-

hoc tests. Groups:  strong accent & above average speakers.  

 

Unlike the duration ratio values, where the statistically significant difference between the 

two speaker groups disappeared when both position and vowel type were entered as factors, for 

f0 difference measurements the difference persisted for long medial and initial vowels and 

short initial (cells highlighted in turquoise). 
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Chapter 5 
 

Discussion & conclusion 
 

 

5.1. Discussion 

The first hypothesis we set out to examine was that Czech speakers with a strong perceived 

foreign accent differ in the acoustic realization of accented syllables in English from those 

speakers who had been judged as having above average accent. This was confirmed for both 

duration and f0 measurements. The Spearman correlation tests suggested that the acoustic 

realization of word stress has an influence on accent rating. This tendency is, however, not to 

be taken for proven since the accent ratings mostly denote overall speaker proficiency not word 

stress performance. 

The results of duration measurements showed that, overall, Czech speakers do use vowel 

duration to cue stress- most of the accented vowels of every speaker were longer than the 

adjacent non-accented. However, speakers with negative accent ratings seem to produce 

relatively shorter accented vowels and longer adjacent non-accented than the above average 

group. This is maybe caused by the fact that Czech speakers also tend to pronounce full vowels 

in non-stressed syllables and full vowels take longer time to articulate than reduced vowels. It 

would thus seem that learning to produce a correct duration ratio is also a matter of learning to 

pronounce reduced vowels in non-accented syllables instead of full vowels, deceivingly 

suggested by the English spelling. This statement remains, however, yet to be empirically 

tested. 

Another prediction we made was that higher f0 is less likely to be employed as a stress cue 

than duration. The results of f0 measurements brought significant evidence to support this 

hypothesis- all the speakers from the strong accent group and even one from the above average 

group had lower f0 in majority of accented syllables (median values < 0). 

 When we compare these results to duration measurements, where all speakers had median 

duration ratios of > 1, it is apparent that f0 is employed as a direct stress cue much less often 

than duration by Czech speakers. This trend also emerged when the accented vowel position 

(initial, medial, final) and type (long, short) were accounted for in the ANOVA analysis. When 

vowel type and position were entered as factors the two groups were not found significantly 

different for duration ratios. On the other hand, when we examined f0 difference values, the 

statistical significance held, despite the factors of position and type. Such reasoning does not 
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imply that there is absolutely no difference between the two groups with respect to accented 

vowel duration, it merely shows that f0 is more challenging than duration for Czech speakers 

since the difference between the two groups persists even through the looking-glass of 

multifactor ANOVA analysis.  

This finding supports our interpretation of the processes involved in ESL word stress 

acquisition described in Section 2.2.2. namely that the cue/cues that is/are primarily employed 

to signal stressed syllables are used either to signal word stress in speaker’s L1 (as is the case of 

Dutch) or, for non-contrastive stress languages, to distinguish word meaning (for example 

Vietnamese- phonological f0, and, apparently, Czech- phonological vowel duration). In other 

words- phonological f0 in L1 facilitates acquisition of f0 as a stress cue in ESL (Japanese, 

Chinese, Vietnamese) and, similarly, phonological vowel duration in L1 facilitates acquisition 

of vowel duration (Czech, Japanese). 

Higher pitch is surely a much less used word stress cue than duration. Some speakers, 

however, seem to use f0 to a great degree. This is the case of speakers ZAHL and MICT whose 

median values for f0 difference were 1.55 and 1.48 respectively (semitones). Whether this 

really is a case of f0 overuse should be answered in the future through direct comparison with 

native controls. Studies have reported f0 overuse for Chinese, where this overuse is attributed 

to phonological tones; for Japanese, which employs f0 as a pitch accent cue; and for Dutch, for 

which we hypothesized that the overuse of suprasegmental cues is motivated by the lack of 

phonological vowel reduction (see Section 2.2.2. for references). If there really is a tendency to 

overuse f0 for advanced Czech speakers of English, what should it be attributed to? Possible 

answer to this question might be that the advanced speakers overuse f0 in their effort to 

produce pitch changes they are not accustomed to in Czech, taking them for a key aspect of 

“correct” pronunciation precisely because the pitch usage and range in Czech and English are 

so different.  

The next question tested in the experiment was whether there is a difference between 

accented long and short vowels in Czech English (see Section 3.2.). When the two main 

speaker groups were compared Sheffe’s post-hoc tests showed statistical difference for both 

long and short vowels. When only speakers SOVA, VALA and STIA from the strong accent 

group were compared with the above average group, the predicted tendency appeared. The long 

vowels of the newly established group were not significantly different from those of the above 

average group while the short vowels were (see also Section 4.2.1.2. and FIG. 4.6.). It seems 

that at least some Czech speakers employ duration as a word stress cue better for long vowels. 

Whether this is a universal tendency, when the speaker’s L1 employs phonological vowel 

duration, remains a question to be answered for example on Japanese. 
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The last hypothesis that has been tested is the influence of accented vowel position on f0 

values. We predicted that initial accented vowels would be more of a problem for Czech 

speakers since the initial syllables in Czech have usually lower f0 than the following ones. The 

experiment did not confirm this hypothesis- the individual positions were not significantly 

different neither for the above average speakers nor for the strong accent group. The speakers 

performed similarly in all positions. This result does not necessarily mean that the f0 contour of 

Czech stress unit does not influence the realization of word stress in ESL; it much rather 

motivates further refinement of the experiment. 

 

5.2. Data refinement  

 

Some ways of further refining the data present themselves. Let us first discuss data 

refinement through data selection. 

 It would surely be beneficial to examine word stress in Czech English on a more controlled 

set of data, like minimal pairs in a frame sentence. Such approach has been rather popular in 

research on word stress acoustics. The present study uses continuous read English, so the 

results are more prone to labeling errors and other influences which would be easier to control 

in a frame-sentence situation. Such approach would also balance out the numbers of different 

accented syllable types and positions. In read broadcasts that have been used, the lack of final 

accented syllables as opposed to initial has made statistical analysis of the presumed difference 

between the two types rather impossible. The fact that significant results have been obtained on 

continuous speech, however, makes our results rather valuable since the laboratory approach 

has always been rather controversial. 

Moreover, speaker selection could also be a bit different. This study uses students of 

English at the Charles University in Prague, which effectively means that all the speakers used 

in the process are advanced speakers. It might prove useful in future research to include 

beginner and advanced speakers of different ages, following the research paradigm set by 

James E. Flege and his colleagues. 

Beside data selection, certain improvements might be done even in the data analysis phase. 

Further variables to be explored include for example vowel identity and lexical frequency of 

the words used. It might be interesting to look at how different vowels affect L2 stress 

production in the duration domain; such approach might tell us a lot about vowel system 

interaction and interference between Czech and English. Lexical frequency, on the other hand, 

could clarify the data in the sense that frequently occurring words may exhibit better acoustic 

stress properties than words the speakers have not heard that often.  
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Last but not the least the number of syllables for each word should also be noted. Such 

information could improve especially the f0 measurements. The distinction of 

initial/medial/final is apparently not enough to provide data that would elucidate the situation in 

this domain. 

 

5.3. Application 

 

An important question behind every research project should be how to apply what has been 

found out. There are several areas where the results of the present study might be found useful.  

First of all, the finding that f0 is a much more challenging stress cue than duration should 

motivate specific approach to pronunciation teaching. Teachers should be aware that pitch is an 

important feature of English pronunciation and modify the pronunciation exercises accordingly. 

Moreover, it seems that Czech learners would profit greatly from software applications that 

would use pitch contour visualization, preferably real-time, some such projects have already 

been introduced elsewhere (Hardison 2004, or the Eouronounce project (Jokisch et al. 2005)). 

Pronunciation exercises for stress patterns should also focus more on the short vowels, which 

seem to be more of a problem for Czech speakers. 

Whether the results of this study are of any use for automatic recognition systems remains 

to be answered by experts in this field. 

 

5.4. Conclusion 

  

This study started by presenting some general information about accent as a manner of 

speaking and foreign accent in particular. Following the discussion of negative effects of 

foreign accent we moved to the individual factors that influence the degree of foreign accent. 

Errors in word stress realization were identified as one of the issues in English pronunciation. 

The second Chapter provides a comprehensive summary of contemporary research into the 

production of English word stress by non-native speakers. We examined especially the acoustic 

qualities of accented syllables in non-native English. The main theoretical notion introduced in 

Chapter 2, is that foreign learners “bootstrap” English word stress primarily to those of its 

acoustic cues which either signal word stress in their L1 or have phonological function (in the 

case of non-contrastive stress languages). 

This hypothesis was derived using the available literature and it was consequently predicted 

that Czechs, being native speakers of a non-contrastive stress language, are going to use 
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duration to a greater degree than f0, since Czech has phonological vowel duration but not 

phonological tone. This hypothesis was confirmed by the experiment, which showed that while 

all the speakers achieved duration ratio median values of >1 (meaning most accented syllables 

of each speaker were longer than the adjacent non-accented ones), the median values for f0 

difference were negative for all the strong accent speakers and even for one of the above 

average rated subjects. This tendency was later supported by the fact that the difference 

between the two groups for duration ratios ceased to be statistically significant when both 

accented vowel position and type were accounted for in the ANOVA analysis. For f0 

difference, however, the difference between the two groups persisted. 

The data also suggested that producing a correct duration ratio might be easier for long 

English vowels than for short ones.  

To conclude, these findings outline a universal theory for acquisition of acoustic cues for 

English word stress which states that preference is given to acoustic cues which are 

phonologically active in L1 over those that are inactive and when both f0 and duration are 

active (for instance in Japanese) f0 is preferred. This study, however, lacks more detailed 

labeling of tokens that would account for factors such as number of syllables, vowel identity or 

lexical frequency.  

Czech English, just like any other language, turned out to be a complex matter on the level 

of word stress and although the present study has revealed certain tendencies, much remains yet 

to be examined. 
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