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CHAPTER 1 

General introduction 

1.1 The main objective of this dissertation 

 

This dissertation is a report on a cross-linguistic second language (L2) 

acquisition study in the field of metrical phonology. The area of 

investigation is stress at the word level (in practice limited to word stress in 

nouns). The study addresses the general question of how properties of the 

stress system in the mother tongue (L1) affect L2 acquisition of a different 

system. To that end, an experimental approach was employed to collect data 

from native speakers of seven languages, differing not only with respect to 

the position of L1 stress in the word but more generally with respect to the 

type of their L1 metrical system. These included differences such as 

phonological (predictable) vs. lexical (unpredictable) stress, fixed vs. mobile 

stress, right vs. left word edge stress, quantity sensitive vs. insensitive stress, 

stress vs. tone, and others. They were represented in the current study by the 

following L1 languages: Russian, Czech, German, English, French, Spanish, 

Italian and Chinese. The L2 of this study was kept constant for proper 

comparison: this L2 was Polish, a language with fixed penultimate stress at 

the word level. Learners’ L2 perception as well as L2 production of stress 

was investigated, both individually and combined.  

  The topic of L2 stress is discussed in this thesis in such a way as to 

reflect the multi-disciplinary nature of the study of stress in the recent 

literature, tackling the subject from three different angles, those of 

phonology, psycholinguistics and second language acquisition. At the end of 

this dissertation we hope to have contributed, first, to the field of L2 

acquisition, in our case with respect to stress, in the following areas: a better 

understanding of adult L2 acquisition, the effects of L1 properties and the 

relationship between L2 perception and production. Second, we hope to have 

shed more light on the complexity of the (L2) stress perception process, 

including a discussion of which properties of L1 stress may affect speakers’ 

stress perception abilities as a result of their effect on the abstract 
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representation of stress. Third, we hope to have contributed to an answer to 

the question whether, and how, different metrical properties of L1 stress, or 

their absence in L1s with no word stress, affect the L2 acquisition of stress. 

We focus on effects of stress position, word length, syllable structure and 

(only to some extent) the morphological structure of words.  

  This introductory chapter briefly explains the incentive for and aims of 

this study, and answers the basic questions raised by our research topic: why 

second language acquisition and why stress? More detailed introductions 

into the specifics of this study and theoretical backgrounds are provided in 

the introductions to the subsequent chapters of this dissertation.   

 

1.2 Why second language acquisition? 

 

The great contrast between ‘miraculous’, fully successful first language 

acquisition and ‘laborious’, far from perfect foreign (or second) language 

acquisition never ceases to intrigue linguists. The importance of accounting 

for the difficulty with which adults learn an L2 (when compared to children) 

and the lack of ultimate attainment in a foreign language becomes 

increasingly important now more than ever as the world’s population 

increasingly migrates. Mastering a foreign language is no longer of interest 

only to linguists, but is growing into a matter with sociological, political and 

psychological implications. Monolingualism becomes more and more of a 

rare find in today’s societies as migrating masses and travelers are faced 

every day with the necessity of acquiring the language of their destination. A 

failure to perfect it to native level (often the case for adult learners, cf. 

Strozer, 1994, Hakuta, Bialystok, & Wiley, 2003) frequently leads to 

psycho-sociological consequences which make integration more difficult. 

The latter then in turn becomes a source of concern for politicians who make 

decisions about necessary measures facilitating integration and these often 

include decisions about L2 acquisition of the local language. These policies 

depend in turn on linguistic studies, which try to account for how the L2 

acquisition process proceeds in order to understand why L2 acquisition in 

case of adult L2 learners often fails to achieve the native-like level and to 

optimally facilitate L2 acquisition. A contribution to at least a part of that 

important matter is an incentive for investigating L2 acquisition in the 

current study.  

  L2 acquisition can take place at a variety of ages, even simultaneously 

with L1, but this study addresses the acquisition of L2 ‘after puberty’; we 

will call this ‘adult’ L2 acquisition for short. Adult L2 acquisition is 

linguistically challenging as the process of learning the prosodic system is 
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very different for adults and for children (Archibald, 1994). The child has to 

set up a new system that is non-existent and (s)he has to do it on the basis of 

input. An adult already has such a system in place for his/her L1 and he has 

to discover another one, running the risk of interference by the L1 system 

(known as L1 transfer). In the case of children, there is a long period of 

perception that precedes production and in the case of adults, L2 acquisition 

usually starts with both processes at the same time or at least the perception 

process preceding production is usually significantly shorter compared to 

that of children. Perceiving stress in the input is a part of a mechanism 

parsing an input string, and this is what is similar for both child and adult 

learners. However, adult L2 acquisition often takes place in a classroom 

environment where input is parsed quite overtly. The current study will also 

tackle the issue of how the importance of stress in parsing L1 input affects 

perception of stress, including L2 perception.  

  Very few studies have addressed the question of the relationship 

between the perception-production link for L2 stress. We try to contribute to 

that question by carrying out a related battery of tests for both. It appears that 

for stress this question is especially interesting as stress seems to differ in 

this respect from other areas in phonology. In general, correct (L2) 

perception is regarded to be a prerequisite for a correct (L2) production as 

otherwise the L1 system might act as a sort of a filter on the L2 data and L2 

learners may not be able to perceive the L2 sounds in an L2-native-like 

manner - which in turn may prevent them from L2-native-like production 

(Escudero, 2005 and references cited there). The idea that L2 production can 

be influenced by perception through the L1 system is not novel and was 

already taken into account in early phonological theory dating back to 

Polivanov (1931) and Trubetzkoy (1939/1969). However, in recent 

developments in psycholinguistic research on stress perception it has been 

proposed that native speakers can be stress ‘deaf’ in their own mother 

tongue. They may not have good perceptual abilities when it comes to stress 

even in their L1 (Peperkamp & Dupoux, 2002) though they can still produce 

a correct L1 stress pattern. This implies that there seems to be dissociation 

between perception and production when it comes to word stress. 

Furthermore, since it has been suggested that the poor stress perception 

ability is resistant to change or improvement in any language (thus either L1 

or L2) (Peperkamp & Dupoux, 2002; Dupoux, Sebastian-Galles, Navarete & 

Peperkamp, 2008), such a dissociation may continue in L2. This issue has 

not been discussed yet in the literature but it is one of the L2 topics discussed 

in this dissertation.  

  To summarize, we hope to contribute in this dissertation to three major 

L2 acquisition questions. The first issue at hand is contributing to 

understanding why adults have so much more difficulty in L2 acquisition to 
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achieve a native-like level and pinpointing the possible obstacles. Hence, 

secondly, we try to investigate if and how the properties and mechanisms of 

the L1 system affect L2 acquisition. And third, we address the relationship 

between L2 stress production and perception. 

 

1.3 Why stress? 

 

We focus on the area of word stress because the first and most obvious give-

away of being non-native when speaking a foreign language is one’s 

pronunciation. Learning the pronunciation of a foreign language includes not 

only the segments, i.e. the sounds of the L2, but also the acquisition of 

suprasegmentals, e.g. the placement of stress or the intonation. In fact, the 

current research investigates suprasegmentals because they have been 

studied much less extensively than segments in L2 acquisition research. 

From a theoretical point of view, the study of stress and stress acquisition is 

intricate and captivating, a glimpse of which we provide immediately below. 

  Linguistically stress is the realization of rhythm in speech. In the 

current work, we will concentrate on a lower level of that structure, namely 

on the word level and the most prominent ‘beat’ that arises at that level, i.e. 

word stress. Languages differ greatly with regard to the character of this 

prominence, how it arises and where it is located in a word. So called lexical 

stress is unpredictable and has to be encoded in the underlying representation 

of a word in the lexicon. Phonological stress, on the other hand, is 

predictable and it is assigned based on the phonological properties of words 

such as syllable structure, metrical feet or prosodic word edges (Hayes, 

1995). Stress can be contrastive, or not, i.e. it may distinguish between 

different (but segmentally similar) words in the same language. Further, 

some languages may realize their word prominence in a manner other than 

stress, namely by means of tones. Rather than having a single prominent 

‘peak’ in a word, which native speakers of such languages would associate 

with stress, speakers of tone languages employ pitch movements (e.g. low-

high, high-low, low-high-low) which can also be contrastive. Some 

languages may even employ both stress and tone, and some none; and when 

it comes to outlining a typology of languages on the basis of type of word 

prominence, the traditional ‘stress vs. tone’ language distinction seems to be 

oversimplified (for a detailed discussion see Hyman, 2006).  

  While in this dissertation we will also deal with a language that utilizes 

a prominence other than stress on a word level, the main focus is on stress 

languages and they constitute the core of the discussion. It is the differences 

between the metrical systems of different stress languages and their 
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implications for second language acquisition that constitute the main 

research area of this dissertation. These differences result not only from the 

metrical properties of L1 systems but also the predictability and functionality 

of L1 stress and how these affect the mental representation of stress and in 

turn its L2 acquisition. More on this follows immediately below.  

  Properties of stress such as its position in the word, and the 

predictability of that position, have inspired research in psycholinguistics 

investigating the resulting implications for the mental representation of 

stress, and in turn for stress perception. Based on that, a model has been 

proposed for cross-linguistic stress perception that can be extended to second 

language perception (Peperkamp & Dupoux, 2002). In a similar vein of 

research, but in phonology, using a theory of linguistic parameters (defined 

broadly as properties of metrical systems involved in the variation between 

languages), another model for stress perception was proposed specifically 

for the L2 perception of stress (Altmann & Vogel, 2002). The two models 

have a few characteristics in common but they differ in other respects. Both 

make predictions for stress perception by native speakers of a number of 

typologically different languages (in terms of their metrical stress systems). 

They both base their predictions on the regularity (or lack thereof) of surface 

stress patterns of the L1 systems, and their possible implications for the 

mental representation of stress (though the two frameworks do it in different 

ways). Both are based (more or less) on a similar principle that the more 

regular the L1 stress system (or the easier it is to observe that regularity) the 

more difficulties the native speakers of such a language will have with the 

perception of stress. Unpredictability of the L1 stress patterns leads on the 

other hand to very good stress perception among native speakers. The 

predictive power of these two stress perception frameworks was put to test in 

the current research. We discuss the current data in these frameworks and 

investigate whether including the (predictability of the) regularity of surface 

stress pattern in L1 is a sufficient predictor for its native speakers’ ability to 

perceive (L2) stress. 

  Stress languages may differ not only with respect to whether their stress 

is lexical or phonological but also within each of these systems, they may 

differ with respect to the position of stress in the word being based on 

different phonological (or morphological) criteria. For example, within a 

system with lexical stress such as Russian, stress can be positioned on any 

syllable in a word, whereas in Italian stress is partially phonological and 

partially lexical, and the lexical stress is limited to final and antepenultimate 

position. Among phonological systems, different phonological properties 

may influence the position of stress in a word, for instance properties of 

syllable structure may be relevant in languages such as English, German or 

Dutch, whereas in other languages such as Polish and Czech they are not. 



CHAPTER 1 6 

Some languages ‘ignore’ an edge syllable in the stress assignment procedure, 

while others do not. Stress is a phenomenon occurring at word edges or their 

close vicinities and here again languages may ‘choose’ as to whether their 

primary stresses occupy the right or the left edges of words. Next to the 

primary stress, languages may assign non-primary stresses and if they do, 

these stresses form metrical constituents called feet; languages may differ in 

the types of metrical feet they construct (bounded or binary vs. unbounded or 

non-binary), their foot headedness, i.e. the position of stress in a foot 

(basically right- vs. left-headed) and the direction in which feet are assigned 

(rightwards, leftwards in a word). In the current study we test native 

speakers of different languages exemplifying those differences between L1 

metrical systems in order to investigate if and how these differences affect 

the L2 acquisition process. 

  The L2 tested in the current study is Polish. This constitutes original 

research in the field as previous L2 stress acquisition research has focused 

almost exclusively on acquisition of English. On the one hand, it is 

important that languages other than English are tested as well as other types 

of L2s in terms of metrical systems in order to obtain a wider view on the 

nature of L2 acquisition process. On the other hand, in spite of its large role 

so far, English is not necessarily a very good testing ground in this area. 

Stress in English is a very complex phenomenon and opinions about the way 

in which it should be analyzed differ (for details see e.g. Kager, 1989, 1995, 

Libermann and Prince, 1977, Hayes, 1995, Halle and Vergnaud, 1987, 

Burzio, 1994). Importantly, many factors may influence the position of stress 

in English, which make it difficult to define a clear L2 target for L2 learners. 

Clearly, at least in the current initial stages of understanding, it is better to 

have an L2 for which such inconsistencies do not arise, and such a language 

is Polish. With very few exceptions, Polish has fixed penultimate stress. The 

regularity of Polish stress makes it an especially convenient L2 target, as it 

enables clear identification (and therefore, facilitates subsequent analysis) of 

performance. Even given such a consistent target, the data will show that the 

L2 acquisition task is far from trivial and conscious knowledge of the 

(simplicity of the) L2 stress pattern does not guarantee a fully successful L2 

acquisition of stress. There are factors interfering with this process and their 

identification is one of the principal aims of this dissertation.  

  Our study will be facilitated by the fact that the study of word stress is 

one of the best developed areas of modern phonology. As Dresher and Kaye 

point out: “First, there currently exists a well-developed theory of stress 

within a parametric framework, namely a metrical theory. Second, accentual 

systems are fairly well documented, both with respect to the basic data, and 

with respect to detailed analyses of the data ... Third, accentual systems can 
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be studied in relative independence of other aspects of grammar.” 

(1990:138).  

  Given these preliminaries, the structure of this dissertation is as follows.   

 

1.4 The structure of this dissertation 

 

Chapter 2 begins the discussion with an introduction to the phenomenon of 

stress in phonology and its general properties. The metrical parameters are 

introduced as a way of representing phonological properties in which stress 

systems may differ cross-linguistically. This leads to a presentation of the 

details of metrical systems of all languages tested in the current study. We 

outline the phonological properties of stress in these L1s, the phonetic 

realization of stress, and its cross-linguistic differences. The chapter ends 

with an overview of crucial differences between the phonological and 

phonetic properties of all L1s and that of the target L2 of this study, Polish.  

  Chapter 3 is an introduction into the topic of the (L2) perception of 

stress. We begin the analysis of the data in this dissertation starting from 

perception and not production, as it is generally accepted (though not 

uncontroversial1) in the L2 acquisition literature that successful L2 

perception precedes successful L2 production. We decided to follow that 

order and analyzed L2 perception first in order to be able to make 

predictions about subjects’ L2 production based on their perception 

performance. Chapter 3 provides a summary and a critical overview of 

studies conducted into (L2) perception of stress. The first half of the chapter 

focuses on psycholinguistic accounts of stress perception which are thought 

to have implications for L2 perception of stress. We present the current 

models for stress perception and discuss their relevance to the current study; 

we also outline the predictions that these models make about the current 

data. The second half of the chapter is a summary and overview of the 

phonological literature on L2 perception of stress. We also specify how the 

results from these studies relate to, and which predictions they make about, 

the current data.  

  In chapter 4, the results of our experimental study of the L2 perception 

of stress are presented. The chapter begins with a presentation of the 

experimental design underlying the study. This is followed by an analysis of 

the results with respect to the relevant psycholinguistic and phonological 

literature discussed in the previous chapter. The hypotheses based on the 

                                                
1
 For an overview of literature on this discussion see the introductory chapter of 

Escudero (2005). 
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models of stress perception are discussed focusing on the central question of 

how the differences in the L1 metrical systems (and their consequences for 

the mental representation of stress) influence L2 perception of stress. 

Further, effects of word length, stress position and syllable structure on the 

perception of L2 stress are discussed. One of the important methodological 

points of this chapter is a discussion concerning a ‘response bias’, very often 

present in the data but rarely discussed or tackled in analyses of the current 

general type. We analyze the data from this perspective and show that 

considering response bias in the analysis is important as it may alter the 

(significance of the) results. We provide a statistics-based correction for this 

which delivers interesting results implying that response bias should be 

taken into account in the analysis of data. 

  Chapter 5 provides a theoretical background for the discussion on L2 

acquisition of stress in production. First, a critical summary of relevant 

studies on L2 production of stress is given. Then predictions are made for 

the current data based on the literature and results of other phonological 

studies on L2 production of stress. Further, hypotheses for L2 production are 

put forward on the basis of the possible implications of stress perception 

models, namely whether a presence or absence of abstract representation of 

stress in the mental lexicon may affect L2 stress production (as it may do 

perception).   

  In the sixth chapter, the results obtained for L2 production of stress are 

presented and discussed. First, the experimental design used for the 

investigation of L2 production of stress is given, followed by the results and 

their interpretation. In the first part of this discussion, the overall results for 

native speakers of each L1 are presented and subjects’ overall L2 production 

performance is compared with their L2 perception of stress. Also the overall 

effects of word length, syllable structure and morphological structure for all 

L1s are given. In the second half of this chapter, more detailed results are 

presented and discussed for native speakers of each L1 separately. These 

include both the results at the group level as well as those at the individual 

speaker level. The latter involve outlining possible interlanguage grammars 

within each L1 group and possible L2 developmental paths.  

  Chapter 7 provides a concluding summary of all results presented and 

discussed in this dissertation. First, we provide the discussion of the results 

showing the complexity of the (L2) stress perception process. Second, we 

compare the results for subjects’ L2 perception and production. Third, we 

discuss the conclusions for the effects of stress position in a word, word 

length, syllable structure, and morphological structure of a word both in 

perception and production. Fourth, we recall the conclusions made for 

individual subjects in terms of possible interlanguage grammars and L2 

developmental paths. Fifth, further implications of the current results are 
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suggested and the limitations of the current study are outlined. Finally, ideas 

for future research arising from this study are proposed.  
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CHAPTER 2 

Stress and metrical systems 

2.1 General introduction 

 

In stress languages, there is usually one syllable in a word that is more 

salient than all other syllables. It is pronounced with more prominence so 

that it stands out acoustically and perceptually. This syllable is often called 

the (primary) stressed syllable. In this chapter, we present a background 

sketch on the phenomenon of stress in phonology and the phonological 

factors that determine the assignment of stress in languages, adjusted to the 

purposes of this dissertation. As a part of this discussion, we present the 

stress systems (often called ‘metrical’ systems) of the languages investigated 

in this dissertation.   

  Four groups of languages from different families were tested in the 

experimental stage of the investigation reported in this dissertation. These 

were: Slavic, Germanic and Romance stress languages and an Asian tone 

language. From the group of Slavic languages Czech, Russian and Polish 

were tested; from Germanic, English and German; from Romance, French, 

Spanish and Italian; and the tone language tested was Mandarin Chinese. 

These languages illustrate a great diversity even among the metrical systems 

within the same family. Within the Slavic languages Polish has fixed 

penultimate stress, the Russian system is almost completely lexical, and 

Czech has fixed initial stress. In the group of West Germanic languages, 

English and German are considerably similar in their surface stress patterns 

but there are subtle differences between them such as, for instance, the 

definition of syllable weight involved in assigning stress (details in § 

2.3.5.1). In the group of Romance languages, Spanish and Italian, despite 

being typologically different from English and German, do resemble them in 

the surface stress patterns but again small differences exist. On the other 

hand, they bear little resemblance to the other Romance language tested, 

French, which has fixed final stress. Finally, in Chinese the role of 

distinctive word prominence is played by tone, not by stress.   
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  The reasons for choosing these particular languages for the 

investigation in the current study are twofold. The most important objective 

was to obtain experimental data from native speakers of different (types of) 

metrical systems, and to investigate if and how these differences (with 

respect to one another and with respect to the L2 stress system) affect the L2 

acquisition of stress. Moreover, recent psycholinguistic research has put 

forward claims that the L1 stress regularity (or predictability) or its absence 

(which results from the differences in the phonology of L1 stress systems) 

has consequences for the mental representation of stress in the lexicon, 

which affects speakers’ stress perception ability (see chapter 3). This in itself 

is also a natural subject of the current research. Consequently, a more 

general research question that arises is this: how do the properties of L1 

metrical systems, including their consequences for the psycholinguistic 

representation of stress, affect L2 acquisition of stress?  

  In order to address these issues adequately, it was important to follow 

two strategies with respect to the design of the investigation. First, it was 

important to investigate languages that differ in as many aspects of their L1 

metrical systems as possible. In actual practice, the languages with which 

these ‘metrically varying slots’ were filled were a matter of reasoned 

practical availability rather than a completely predetermined choice. That is, 

due to practical limitations it was not possible to find and test the full range 

of languages that would cover all possible differences in the metrical 

systems. However, a large amount of coverage has been achieved, details of 

which follow in the sections below. Second, given the high degree of 

variation in the L1 stress systems, it was important that the L2 target 

language’s system be as simple as possible, so as not to unduly complicate 

the experimental design, and to facilitate clear interpretation of the data. It is 

the regularity of the Polish stress system that makes it an especially 

convenient L2 target, as it enables clear identification (and therefore, 

facilitates subsequent analysis) of non-L2 performance. A related fact that 

makes Polish remarkable is the rarity of a system with such extremely 

regular penultimate word stress among the European languages, Polish being 

one of a strikingly small handful of such languages, the other ones being 

Welsh (Williams, 1999) and Eastern Slovak (Bethin, 1998). 
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2.2 Stress in phonology 

 

2.2.1 Introduction 

 

This subsection introduces the concept of word stress in phonology and the 

phonological theory that captures its characteristics. We discuss the 

phonological factors that may affect the assignment of stress in languages 

and review briefly how it has been dealt with in the theory. It is not our goal, 

however, to introduce all phonological theories of word stress. We will talk 

only generally about the phonological factors determining placement of 

stress in languages and general properties of stress that have been formalized 

differently by different theories e.g. as parameters in Principles and 

Parameters Theory (e.g. Hayes, 1995) or as constraints in Optimality Theory 

(e.g. Prince & Smolensky, 1993, Kager, 1999). We do not wish to adopt or 

advocate any of them here, since the purpose of the study is to look at how 

different general properties of stress systems ‘behave’ in L2 acquisitional 

terms, to investigate their consequences for the mental representation of 

stress in the light of current psycholinguistic research, and to check how the 

representation of stress in turn influences the L2 acquisition of stress (details 

follow in chapter 3). What follows then is a general summary mainly based 

on two sources: the comprehensive chapters by Kager (1995) and Van der 

Hulst (1999) (and references therein), which introduce stress and the 

development of phonological theories accommodating its properties. As will 

become clear below, this dissertation limits itself mainly to the study of the 

primary stress in words and test items, mostly in non-derived  nouns (which, 

as the literature has shown, are metrically often the most ‘regular’ in a given 

language, and are most easily experimented upon). 

 

2.2.2 The phenomenon of stress and its general properties  

 

Languages use different (combinations of) phonetic cues to make one 

designated syllable in a word most prominent; these can be: duration, pitch, 

intensity and/or a manner of articulation. What we observe on the surface 

then, i.e. what we hear, is that this syllable receives stress. Stress also tends 

to be enhanced segmentally, i.e. stressed syllables may be strengthened by 

vowel lengthening or gemination and stressless syllables may be weakened 

by vowel reduction (Kager, 1995). However, stress is just the phonetic or 

surface realization of a prominence that is already present at an abstract 

level. The abstract equivalent of stress is termed accent. Accent is the 

abstract property of a word and it is signalled to the listeners by means of the 
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phonetic cues employed by the articulatory tract to produce stress. It is 

important to be aware of the conceptual distinction between these two 

notions; however, they are often used in the literature interchangeably as one 

often implies the other. In our case we use the term ‘stress’ most often and 

whenever we refer to the abstract representation of stress, i.e. accent, it will 

be specified explicitly that this is what we mean.  

  Stress has the following characteristics (which were recognized as early 

as Trubetzkoy, 1939/1969). It is culminative, which means that there is only 

one main or primary stress in its domain, usually a (prosodic) word. It is then 

a syntagmatic property, i.e. a property of the linear structure of units forming 

the stress domain (as opposed to paradigmatic properties that can be present 

on several or all units in such a domain). Stress may also potentially have a 

demarcative function, i.e. it may indicate the word boundary directly (if 

located at a word edge) or its vicinity (e.g. if located on the penultimate 

syllable).  

  Languages can generally be divided into those with a fixed position of 

stress (i.e. easily predictable, governed by phonological factors) or free (i.e. 

unpredictable, marked lexically). This division is, however, overly simple 

(Van der Hulst, 1999) as many systems with fixed stress still have 

exceptions and systems which are completely free are not very frequent. 

Systems like English, for example, could be placed somewhere in between 

as having some stress patterns that are predictable, because governed by 

phonological factors, and some lexically specified, and therefore free. Over 

and above this, the position of stress can be affected by morphology. In some 

languages, the stress patterns of derived words differ from those of 

underived words. In a single language, some affixes may be stress-neutral 

and not affect the placement of stress but others might possess accentuating 

properties of their own, for instance, carrying a lexically specified accent 

mark, or having pre- or post-accenting properties affecting stress assigned on 

phonological grounds. In this dissertation, we focus on underived words 

only, that is, words with simple stems. We will not therefore discuss the 

details of possible effects of morphology on stress placement in sections on 

each language.  

  The metrical systems of languages can be predictable or unpredictable 

to different degrees, but what exactly are the positions that stress may 

occupy in words and what are the regularities that may govern different 

stress systems? Among languages with fixed stress, the attested stress 

positions are the following (Van der Hulst, 1999:22 and Zonneveld 2003 

both point out that such an overview can already be found in Trubetzkoy 

1939/1969): 
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1) (σ�σσσσσ)  (σσ�σσσσ)       (σσσσσσ�)  (σσσσσ�σ)           (σσσσ�σσ) 

       initial        postinitial       final           penultimate       antepenultimate 

e.g. Czech       Dakota         Turkish1 Polish                Macedonian  

 

There are two points of interest here. First, there seems to be an asymmetry 

between the right and left edge of a word. At the right edge of the word 

accent can reach the third syllable from the edge while at the left edge it is 

not possible. And second, the possible positions that stress can occupy in 

languages are limited to those indicated in (1)2 and there are no languages in 

which stress is consistently (i.e. in a rule-governed manner) found in the 

middle of a word, or on the post-postinitial syllable.  

  In addition to the main stress in such languages, non-primary stresses 

tend to occur as well. One of the properties of stress is its rhythmicity, which 

means that stressed and stressless syllables often show an alternating pattern 

in which adjacent stressed syllables, i.e. clashes, are avoided as well as long 

strings of unaccented syllables, i.e. lapses (no more than two unaccented 

syllables as in ((2)b) but more often just one as in ((2)a). So languages 

usually have a binary ((2)a) or sometimes a ternary rhythm ((2)b) (Van der 

Hulst, 1999:24). 

 

2)   a. x      x       x      x      x      x       x  

σ  σ  σ  σ  σ  σ  σ  σ  σ  σ  σ  σ  σ 

 

 b. x           x          x           x          x   

        σ  σ  σ  σ  σ  σ  σ  σ  σ  σ  σ  σ  σ 

 

Non-primary stresses appear always to be rule-assigned, i.e. there are no 

systems with free non-primary stresses.  

  Within a word, stress on a particular syllable is not an absolute property 

of that syllable but it is a relational property, i.e. the stressed syllable does 

not stand out because it reaches a preconceived value (of e.g. loudness in 

Hertz or duration in milliseconds) but it stands out when compared to its 

immediate surroundings – ‘weaker’ syllables. In work in metrical phonology 

(Liberman, 1975, Liberman & Prince, 1977, Halle & Vergnaud, 1978) two 

notations have been proposed to bring this out, the tree notation ((3)a) and 

the grid notation ((3)b) (examples from Kager, 1995:368-9): 

 

                                                
1 Main stress is word-final in the very large majority of Turkish words, although a 

second non-final pattern exists, mainly, but not exclusively, for place names (see for 

instance Kabak & Vogel, 2001). 
2
 I skirt the issue of so called unbounded systems here, which will be discussed 

below. 
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3) a.       Wd   b.            * 

              /        \      *      * 

    Fw          Fs    (* *) (* *)  

    /  \          /  \   A la  ba ma  

  σs   σw    σs   σw 

  A    la     ba   ma 

 

In a metrical tree ((3)a) stress is represented as a hierarchy of binary 

branching constituents called metrical feet (F), each of which is labeled 

strong-weak (σsσw) or weak-strong (σwσs). Syllables can be strong if they 

contain an accented vowel or weak if they do not. These strong-weak 

relations reflect the headedness relations within the foot structure. In ((3)a), 

the first syllable is stronger than the second one, and then the third is 

stronger than the fourth one. These two pairs form two feet. One node higher 

these feet also stand in a head-dependency relationship, the second foot 

being stronger than the first. The metrical tree displays the relative 

prominence of nodes, however, it fails to capture insightfully the rhythmic 

alternations between the stressed (strong) and unstressed (weak) syllables as 

well as clashes. To represent better this rhythmic structure of stress, later 

work used a metrical grid notation ((3)b), which was derived either as a 

result of a translation procedure from tree representations, or standing on its 

own with its own grid building procedure. In a metrical grid we clearly see 

the alternating pattern of strong and weak syllables as well as their 

prominence relations. The highest column over a syllable represents the 

strongest, most prominent syllable of the word, being the one that carries the 

primary stress. All syllables with a column one degree lower (here: the first 

syllable) carry secondary stress. The remaining syllables, with just one grid 

mark over them, are the least prominent. The grid shows that stress is 

hierarchical in the sense that most stress languages have multiple degrees of 

stress: primary, secondary, ternary, etc. (Hayes, 1995). It is the grid notation 

that will be used in this dissertation and the details concerning the 

construction of a metrical grid and its properties follow in section 2.2.4 

below.  

 

2.2.3 Metrical parameters 

 
In the early 1980’s Principles and Parameters Theory was applied to the 

study of word stress giving it a typological dimension (Hayes, 1980, 1995, 

Halle Vergnaud, 1987, Dresher & Kaye, 1990). The metrical theory was 

given a substantial number of principles and the basic parameters of word 

stress captured crucial properties with respect to which metrical systems of 
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languages differed. Since then many scholars accounting for word stress, its 

acquisition and typological differences between languages based their 

theories on formalizing and investigating further these very properties. 

Therefore, we present these parameters below; in this, we do not wish to 

advocate their theoretical accuracy or current validity but merely to present 

them in a very general sense as reflecting the phonological properties 

accounting for the differences in cross-linguistic metrical systems. They also 

provide a terminological tool to refer to these properties.  

 

2.2.3.1 Main Stress or Word Headedness 

 
The possible word positions that main stress can occupy in languages with 

regular phonologically assigned stress were presented in (1). We have also 

mentioned that the outline in (1) shows that main stress in such languages is 

located either at the right or at the left edge of a word (either immediately at 

the edge or in its very close vicinity) but never, for instance, consistently in 

the middle of a word. This property results from the main stress or word 

headedness parameter, which determines at which edge the most dominant 

syllable is positioned out of the stressed syllables of a word. In other words, 

it determines which foot or rather the word edge at which a foot is promoted 

to carry main stress in a word. The options to choose from are either the left 

or right edge.  

 

2.2.3.2 Foot Headedness 

 

Sequences of weak and strong syllables may form binary constituents called 

feet. Feet can differ with respect to the location of their strongest element, 

i.e. the head, and when feet are binary they may be of two types: left-headed 

and right-headed. The left-headed feet are called trochees ((4)a) and the 

right-headed iambs ((4)b). 

 

4)  a. trochaic feet = left-headed 

 S W    S W    S W    S W 

(σ !  σ)  (σ!  σ)  (σ!  σ)  (σ!  σ) 

         

        b. iambic feet = right-headed 

 W S    W S   W  S   W  S 

(σ  σ!)  (σ  σ!)  (σ  σ!)  (σ  σ!) 
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As long as we address primary stress, we are only interested in the edge feet 

of representations such as those in (4). Depending on the Word Headedness 

parameter of the preceding subsection, ((4)a) can be a language with initial 

stress or pre-final stress, and ((4)b) can be one of either postinitial stress or 

final stress. The schematic representations in (4) also cover secondary stress, 

indicating a situation which is often (though not exclusively) found in which 

the primary stress foot-type of the language automatically produces an 

alternating pattern of secondary stresses ‘away from’ the main stress. 

 

2.2.3.3 Extrametricality 

 
Our description so far of how metrical systems schematically work accounts 

for the leftmost four systems of (1), but it does not account for the fifth, the 

one with main stress in antepenultimate position. Metrical theory proposes 

that this is accounted for by a parametric property called extrametricality.  

  By extrametricality the final syllable in a word is not taken into account 

in the stress assignment procedure. Applying extrametricality creates an 

option of placing the primary stress on the third syllable from the edge of a 

word. In the grid notation it is (sometimes) indicated by angled brackets (5). 

Assuming the availability of this property, Macedonian can be analyzed as a 

language, which assigns a trochaic foot at the right edge of a word under the 

condition that the final syllable is extrametrical (Bethin, 1998). 

 

5)  

              * 

…         (*     ) 

σ  σ  σ  (σ  σ ) <σ> 

 

The right edge seems to be the one where extrametricality typically occurs, 

there is an apparent absence of systematic post-postinitial stress among the 

possible word stress systems. It has been argued that in addition to the 

syllable, different phonological or morphological elements can be 

extrametrical: a segment, consonant, vowel, mora, light syllable, foot, light 

(non-branching) foot. Extrametricality can apply only at the edges of 

domains so that the extrametrical element is not included in the accentual 

domain. This is called the Peripherality Condition.  
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2.2.3.4 Boundedness 

 
In the sections above we have suggested that stressed and unstressed 

syllables are often ‘paired’ into binary feet, creating both a small window for 

main stress at the edge, and rhythmically alternating stresses. Languages 

employing this foot structure are said to have bounded feet. Bounded feet 

may consist maximally of two syllables. However, there are also languages 

in which the distribution of stress is not restricted in this way. These 

languages may have feet that are unbounded and such feet have no limit on 

their size. Unbounded systems often do not have alternating non-primary 

stresses and they do not adhere to the restriction that the primary accent 

should occur within the two- or three-syllable window at the word edge. 

Nevertheless, in unbounded systems in which stress assignment is not 

affected by further factors such as the structure of the syllable, main stress 

simply falls at either perfect edge of the stress domain, e.g.3:  

 

6)   a.    b. 

(σ !  σ  σ  σ  σ  σ)   (σ  σ  σ  σ  σ  σ! ) 
 

There has been some controversy surrounding the proposal of unbounded 

feet as they are difficult to motivate as prosodic constituents on other 

grounds like stress shift, foot domain rules and prosodic morphology, unlike 

the binary feet (Kager, 1989, Prince, 1983, as cited by Kager, 1995). 

Attempts have been made to analyze unbounded systems as having just one 

binary foot (Prince, 1985) assigned at the position of stress, and some even 

suggested that systems with unbounded feet can be analyzed as footless (Van 

der Hulst, 1999). 

 

2.2.3.5 Directionality 

 
Disregarding unbounded systems, capturing main stress in a language is a 

matter of knowing which type of foot to place at which word edge. For 

languages without secondary stresses, that is all. Representations such as 

those in (4) then further suggest that if a language has secondary stresses, 

finding these is a matter of covering the remaining syllables of a word with 

similar feet, propagating (‘iteratively’) ‘away from’ the main stress. This is 

indeed an option that we find in languages, i.e. the situation in which the 

                                                
3
 More complex ‘unbounded’ systems are far from infrequent, but are not relevant to 

this dissertation and will be omitted in this introduction. For some details, see Kager 

(1995). 
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edge choice for main stress also functions as the starting edge of a 

directional foot assignment procedure. This relationship has been formulated 

as the Directionality Dominance Hypothesis by Hammond (1985) (also see 

Kager, 1995). However, it has been observed that some languages are 

different, in having two different values for these two properties: Cairene 

Arabic, for instance, has the right edge hosting the main stress but also has 

left to right foot assignment starting at the left edge (Kager, 1995:375). Even 

though having the same edge value for both processes seems to be the most 

frequent case, Kager points out that the Directional Dominance Hypothesis 

is a statement regarding frequency rather than a firm metrical universal. 

  The combination of directionality, foot headedness, word headedness  

and extrametricality accounts for all attested patterns of fixed stress 

presented in (1): initial stress (in (7)a), penultimate (in (7)b), post-initial (in 

(7)c), final (as in (7)d
4
) and antepenultimate stress (in (7)e). Patterns that 

violate the Directional Dominance Hypothesis are not included in the survey 

below, as they are not directly relevant to the main discussion in this 

dissertation. (Acute accents mark primary stress and grave accents secondary 

stress.) 

 

7) a. left-to-right, trochee  b. right-to-left, trochee 

    main stress: left       main stress: right 

(σ ! σ) (σŸ σ) (σŸ σ)  σ          σ (σŸ σ) (σŸ σ) (σ! σ) 

 

c. left-to-right, iamb   d. right-to-left, iamb 

    main stress: left       main stress: right 

(σ σ!) (σ σŸ) (σ σŸ)  σ         σ (σ σŸ) (σ σŸ) (σ σ!) 
 

      e.  extrametricality, right-to-left,  

           trochee, main stress: right  

 (σ Ÿ σ) (σŸ σ) (σ! σ)  <σ> 

 

2.2.3.6 Quantity sensitivity 

 

So far we have presented properties of metrical systems that account for the 

stress patterns attested in languages with fixed stress. However, there are 

systems where stress is not fixed to one position in a word but where it is, 

nevertheless, assigned in a regular and predictable fashion. In addition to the 

above-mentioned properties affecting stress placement, metrical systems can 

be quantity sensitive (or weight sensitive) or not. This means that the 

                                                
4 This type of a system is actually unattested, see Hayes (1995).  
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metrical algorithm may take into consideration the weight of a syllable. The 

basic concept underlying quantity sensitivity (QS) is, first of all, that certain 

syllable structures are perceived as heavy while others are perceived as light; 

and secondly, that the heavy syllable always occupies the head position in a 

foot even if the position in which this particular syllable is located would 

otherwise (if the syllable were light) be a dependent position. Thus, heavy 

syllables in QS languages are always stressed. It is usually the vowel length 

and the syllable closure that make a syllable heavy. The onset almost never 

contributes to the weight of the syllable, only the rhyme does.  

  Prince (1983) introduced a mora-based approach to QS. In that 

approach every light syllable is represented with one mora and every heavy 

syllable with two moras. Thus, in QS systems the nucleus, i.e. the vowel, 

always counts as a mora. If the vowel is long or it is a diphthong, it has two 

moras. It is a language dependent issue whether the second element in the 

rhyme, the coda, counts as a mora. Some languages do not count the coda 

element as moraic, some do and some count only sonorous consonants and 

not obstruents as moraic. Further, some languages even make a three-way 

distinction between light, heavy and superheavy syllables, the last one 

containing three moras, having a -VVC5 or -VCC shape. In the moraic 

approach the heavy syllable is still binary, only consisting of two moras not 

syllables. Consequently, heavy syllables are inherently stressed in QS 

languages as they will always form a foot on their own (more details on this 

topic follow immediately below in section 2.2.3.6.1).  

 

2.2.3.6.1 Foot typology revisited 

 
The moraic approach to QS has further implications for the account of 

metrical feet. Under the syllabic approach presented so far, the combination 

of quantity sensitivity in a language and headedness of feet produces 16 

possible systems, but it has been observed by Hayes (1985, 1987, 1995) that 

such combinations produce systems that are not attested (Van der Hulst, 

1999). Instead “the iterative iambic systems display quantity-sensitivity 

almost without exception, and use feet whose members are of uneven 

duration. In contrast, iterative trochaic systems strongly tend towards 

durational evenness of the members of feet.” (Kager, 1995:396). Therefore, 

Hayes proposes a foot typology that is asymmetrical but better reflects the 

attested systems (Kager and references therein, p.397):  

 

 

                                                
5 C=consonant, V=vowel. 
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8) a. Syllabic Trochee: Form (* .)                         

             σ σ                 

 

 

b. Moraic Trochee: Form (* .) or (*) 

             L L      H 

 

c. Iamb:  Form (. *) if possible; else form (. *) or (*) 

                                    LH                                      LL       H 

 

Trochaic feet are durationally balanced and they consist of either two 

syllables or two moras. Iambs are durationally unbalanced and consist 

maximally of a light and a heavy syllable. Thus, the bounded QI iambic foot 

has disappeared as it is very rare. The QI trochaic foot has been replaced 

with a moraic trochee. It is no longer unbalanced, thus consisting of HL, 

which is unattested.  

  The left-over syllables in syllabic systems and the left-over light 

syllables in other systems are left unparsed (if a language allows that) or they 

form unary feet called degenerate feet (if a language requires that all 

syllables are parsed into feet). Many languages impose a minimal word 

condition that requires that a word consists of minimally two syllables or two 

moras. If that is the case, the ‘left-over’ monosyllabic (or monomoraic) feet 

are ‘repaired’ by a use of different strategies such as lengthening or 

reparsing. Generally, languages either disallow degenerate feet or do allow 

them in strong positions. Further, attempts have been made to analyze 

systems which traditionally were suggested to have ternary feet as those with 

binary feet but a topic of foot typology is still under debate.  

 

2.2.4 Metrical grid 

 
As we have already briefly indicated, it has been suggested (Prince, 1983, 

Selkirk, 1984) that the properties of stress can be better represented by 

means of a metrical grid rather than a tree (Kager, 1995). It represents better 

its rhythmic properties as clash or alternation. The grid also pictures the 

hierarchical representation of stress. It consists of columns of grid marks 

which represent different degrees of prominence (example based on Van der 

Hulst, p.9): 
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9)  3                             *  ← phrase accent 

       2      *                     *        ← word accent (primary) 

       1      *          *         *        ← foot accent (secondary) 

       0      *    *    *   *    *    *  ← accent-bearing units 

σ  σ    σ   σ   σ    σ    σ  ← syllables   

 a lengthy  in tro duc tion 

 

At the lowest level all syllables are represented. One level higher all 

potential candidates for the stressed syllables are indicated. At this level 

clitics are excluded. One level up, the foot heads are indicated, i.e. the 

accents on the foot level. Some of them remain secondary, but one of them is 

always promoted one level higher to be the main word stress. Finally, in a 

phrase, one of the main accents is more prominent and constitutes a phrasal 

accent. 

  Metrical grids are characterized by a few properties ensuring their well-

formedness (Kager, 1995). First, they represent hierarchical rather than 

relational properties of stress. Secondly, they are subjects to the Continuous 

Column Constraint stating that a column mark on layer n+1 with no mark on 

layer n is ill-formed. Thirdly, culminativity follows from the principle that 

every grid has at least one foot layer mark and that the highest layer consists 

of only one mark. Fourth, the rhythmic characteristics can be quite 

straightforwardly derived from the grid: clash arises when two adjacent 

marks on layer n have no intervening mark on layer n-1; lapse arises when a 

sequence of marks on layer n has no corresponding marks on layer n+1; and 

alternation is a sequence of marks without a clash or lapse. Fifth, it is also 

quite straightforward to implement delimitative aspects of word stress in a 

grid which affect the peripheral marks.  

  The metrical grid is constructed on the basis of properties of metrical 

systems introduced above in this chapter and they can be very readily 

implemented. In principle every syllable, or mora, receives a grid mark as a 

possible candidate for an accented unit (line 0 in (10)). Further, in the moraic 

approach to QS, light syllables are represented by one mark corresponding to 

one mora, and heavy syllables by two marks corresponding to two moras. 

Hence, heavy syllables will constitute ‘binary’ feet on their own. If possible, 

binary feet are constructed of any syllables left over (by exhaustivity). The 

construction of feet begins from the designated edge. The dominant element 

of each foot is indicated on line 1. The foot headedness tells us whether it is 

the right or left element and the directionality tells us at which edge we 

should start the foot construction. The word headedness indicates which foot 

carries the primary stress (line 2 in (10)).  This way we obtain the following 

QI systems (Kager, 1995:383): 
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10)  
a. Warao    b. Araucanian 

(right-to-left, trochees)  (left-to-right, iambs) 

 

               *     Wd     *                 Wd line 2 

   *    *    *     F      *    *    *     F  line 1 

* * * * * * *  σ   * * * * * * *  σ  line 0 

 

c. Weri     d. Hungarian 

(right-to-left, iambs)  (left-to-right, trochees) 

 

                  *   Wd  *                    Wd line 2 

*    *    *    *   F   *    *    *    *  F  line 1 

* * * * * * *  σ   * * * * * * *  σ  line 0 

 

  Grids for unbounded systems are created mainly on the basis of QS and 

End Rule. The End Rule places stress on the peripheral grid mark, promoting 

the foot containing it to the word dominance level. For example “the 

rightmost heavy, else initial system” is pictured as follows (Kager, 

1995:384): 

 

11)   a.                    *   b. * 

*     *         *         *  

*  * ** * * ** *         * *  * *  * * * 

L L H  L L H L        L L L L L L L 

 

Additionally, a number of operations can be performed on a grid to ensure its 

well-formedness such as insertion (to remedy lapses), deletion (e.g. to avoid 

clashes) or movement of a grid mark.  

  Halle and Vergnaud (1987) enriched the metrical grid notation by 

including brackets to indicate stress constituents. They also labeled the 

hierarchy of layers (Kager, 1995:391): 

 

12)                    *  line 2 

(*     *      *)  line 1 

(* *)(* *)(* *)  line 0 

Apa lachi cola    

 

Line 0 represented the stress bearing units that could be either syllables or 

moras. And these marks were grouped into feet. Line 1 contains heads of 

constituents of line 0 and they are organized into higher constituents.  Line 2 

contains the head of line 1 which marks the primary stress. With respect to 
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QS, Halle & Vergnaud follow Prince (1983) and suggest that heavy syllables 

have an inherent grid mark on line 1, i.e. they are inherently accented (as in 

(13)a). Another suggestion is that in moraic systems they are marked by an 

inherent bracket which ensures they are the head of the foot that is built over 

them (as in (13)b) (Kager, 1995:392): 

 

13)   a.   QS     *              *   *     * 

*  *  * * * → *  *  * * * →       (*)(* *)(* *) 

L H L L L  L H L L L  L H L L L 

        

         b.   QS                   *   *     *     * 

* ** * * * → * [** * * * →       (*)[**)(* *)(*) 

L H L L L  L  H L L L  L  H   L L  L 

 

2.2.5 Conclusions 

  
As we have seen there are many differences and slightly different theoretical 

interpretations of the phonological properties of metrical systems and 

scholars have not reached a consensus with respect to how to operationalize 

all of them. Nevertheless, there are also points on which all scholars agree. 

Our aim was to familiarize the reader first, with the general characteristics of 

stress as a suprasegmental phenomenon; and second, with the variety of 

general phonological properties determining the placement of stress, and to 

show how they account for or cause cross-linguistic differences in the 

attested metrical systems. Having done that, we will continue with the 

presentation of details on the metrical systems of the languages investigated 

in the current study.  

 

2.3 The metrical systems of languages under investigation 

 
After the above survey, we introduce in this section the actual metrical 

systems of the languages under investigation in this dissertation. Before we 

embark on that task, however, we would like to make two remarks 

concerning the reports below.  

  First, for each language we concentrate on stress in nouns. We take this 

step for two reasons, one practical, and one linguistic. First, for our 

immediate experimental purposes it is convenient that especially nouns can 

be put relatively easily in (a variety of positions in) carrier sentences, more 

easily so than the other categories. Second, noun stress patterns tend to be 

not only different but also more regular than those of the other major 
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categories (English being a case in point, see Hayes 1982). For two of the 

languages, Polish and Czech, we will add information about stress at the 

phrasal level, as this will be important in the discussion of stress perception 

for these languages in chapter 3. Why this is so, especially for these two 

languages, will become clear in that discussion. 

   Second, it is important to realize that in the discussion of our results in 

the later parts of this thesis we principally focus on main word stress and 

much less on secondary stress. Even so, following the habits of much of the 

relevant background literature, our representations and parameter value 

surveys do include, often for no more than ‘the sake of completeness’, 

apparent claims about the choice a language seems to make for the 

‘directionality parameter’ of foot assignment, i.e. the parameter that takes 

care of the distribution of secondary stresses, if any, in words of the 

language. At those points we take a relatively crude approach to this issue, in 

assuming - unless emphatically otherwise noted, and in line with the above 

discussion - that the value for this directionality parameter is directly linked 

to that for ‘main stress’ in that both have the same value for a given language 

(which in fact is not infrequently proposed to be the actual case for the 

languages in question). We refer the reader interested in the details of 

iterative footing and secondary stress assignment in these languages to the 

original sources cited in the sections below (and others). 

 

2.3.1 Polish 

 
The L2 investigated in this study is Polish. Polish belongs to the group of 

West Slavic languages and is one of the three Slavic languages tested in the 

current study. Its metrical system is quite straightforward, namely it has 

virtually consistent penultimate stress (Dogil, 1979, 1980, 1999a; Rubach & 

Booij, 1984; Kraska-Szlenk, 2003; and many others). Before presenting the 

metrical analysis of Polish word stress, let us start with some remarks about 

its syllable structure. Although syllable structure is not relevant to the 

quantity insensitive Polish word stress system, this information will be 

necessary for the understanding of some of the principles on the basis of 

which the stimuli used in the current study were created. Some of the L1s 

under investigation are QS and therefore, syllable structure is an important 

aspect of the study (details on the syllable structure in the materials used 

follow in the methodological sections of chapters 4 and 6).   
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2.3.1.1 Syllable structure 

 

In Polish syllables, vowels constitute nuclei and consonants form onsets and 

codas. It is customary to say that the number of syllables in the word equals 

the numbers of vowels in that word. However, Polish is ‘notorious’ for its 

consonant clusters, which Rubach and Booij (1990b:1) introduce as follows: 

“[the] articulatory skills of native speakers of Polish are best demonstrated 

by the following examples of word-initial and word-final clusters”: 

 

14) 4 consonants:  pstry [pstr˝]   ‘mottled’ 

4 consonants:  źdźbło [źZ!bwo]   ‘blade’ 

4 consonants:  kępsk [kempsk]   ‘tussock, Gen.Pl.’ 

5 consonants:  przestępstw [pšestempstf] ‘crime, Gen.Pl.’ 

 

Examples in (14) demonstrate the complexities of consonant clusters in 

Polish. There are two important issues relating that complexity to the 

syllable structure in Polish that complicate matters and which are relevant to 

the current study. These are: (1) the issue of possibly ‘unsyllabified’ 

consonants; and (2) the optionality or ambiguity when it comes to syllable 

breaks. Both of these issues have a similar outcome, namely that it is unclear 

whether some consonants in Polish belong to the coda of the preceding 

syllable or to the onset of the following syllable. Given that syllable structure 

is a factor manipulated in the construction of test materials in the current 

study (to test potential L1 transfer of QS effects) and that it is essential that 

subjects interpret syllable boundaries clearly, these two issues are of 

immediate importance. The details follow below.   

  The first issue is that of ‘unsyllabified’ consonants often occurring in 

consonant clusters (Rubach & Booij (henceforth R&B) 1990a,b, Bethin, 

1992) and a proposal that in Polish, consonants can remain unsyllabified, if 

in violation of sonority hierarchy. It has been suggested that it might be 

possible to have unsyllabified consonants not only at edges of word domains 

but also word medially (the unsyllabified consonants are underlined) 

(Kraska-Szlenk, 2003:8)
6
: 

 

15)   a. monosyllabic words: 

  krfi  ‘blood, Gen.Sg.’ 

  mgwa  ‘fog’ 

  pstr˝  ‘multi-coloured’ 

  pasm  ‘stripes, Gen.Pl.’ 

                                                
6
 Please note that the inverted comma is irrelevant to stress but, as usual, it denotes a 

palatalization of the consonant it follows.  
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  p’otr  ‘Peter’ 

  v’orst  ‘versts, Gen.Pl.’ 

b. disyllabic words: 

  p’osnka  ‘song’ 

  srebrn˝  ‘silver, Adj.’ 

s’v’etln˝ ‘luminous’ 

  

The issue of complex consonant clusters and consonants which can 

potentially remain unsyllabified is still a controversial one in Polish. Kraska-

Szlenk (2003) suggests that consonantal syllables should be accepted as 

existing in Polish where syllable peaks and margins should be predicted by 

universal constraints according to the sonority hierarchy. The language 

specific property of Polish consonantal syllables would be their transparency 

to the foot structure due to their relatively low sonority. Therefore, she 

proposes that for example a word in (16), which under the ‘classical’ view 

consists of two syllables, under the new approach would be quadrisyllabic 

with only two most sonorous vocalic peaks (underlined) to be scanned for 

foot structure: 

 

16)        k  r  n  o m b  r  n  ˝  ‘unruly’ 

             C C C V C C C C V 

                                   

          

   σ      σ       σ         σ 

 

                  

                                 Ft 

 

It is not the purpose of this paper to resolve the dispute on formalizing the 

consonant clusters within the syllable structure in Polish. However, the 

reader should be aware of this issue as it has consequences which have in 

turn determined the construction of the stimuli used in the experiments 

employed in the current study. As a result, the stimuli contained no complex 

consonant clusters that might be interpreted by subjects as containing 

unsyllabified consonants and also to avoid articulatory difficulties.  

  This complexity of Polish consonant clusters gives rise to another issue, 

namely how and with what consistency Polish native speakers divide these 

complex clusters in locating the syllable break. In the current investigation it 

was crucial that subjects treated certain syllables either as open or closed, 

thus the syllable break should be undisputed. This is not clear cut in Polish. 

It seems that consonants in consonant clusters are often characterized by 

optionality in their division into syllables (between two adjacent syllables). 
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Some can easily belong either to the coda of the preceding syllable or to the 

onset of the following one. Clearly, any cases where the position of a 

consonant is so ambiguous obscure the testing condition and the results.  

  Generally speaking, Polish follows a universal principle that parses 

VCV as V-CV (R&B, 1990b). In cases with word-internal complex 

consonant clusters there appear to be many possibilities for syllable parsing 

which sometimes involve violations of the sonority hierarchy. R&B (1990b) 

present results of a questionnaire administered by Rubach to Polish native 

speakers (students at the University of Warsaw) who provided the following 

syllable divisions based on their intuitions (the preferences expressed in 

percentages are calculated by the author of this thesis and they are based on 

R&B’s data): 

 

17)  
pattern VCCV:  dobry /dobr˝/ ‘good’  

CV-CCV do-bry   40% 

CVC-CV dob-ry  60% 

     

Tatry /tatr˝/ ‘Tatra Mountains’ 

CV-CCV Ta-try  60% 

CVC-CV Tat-ry  40% 

 

pattern VCCCV: listwa /listfa/ ‘board’ 

VC-CCV lis-twa  68% 

VCC-CV list-wa  19% 

V-CCCV li-stwa  13% 

 

pattern VCCCCV: abstrakt /apstrakt/ ‘abstract’ 

 VC-CCCV ab-strakt 50% 

 VCC-CCV abs-trakt 35% 

 V-CCCCV a-bstrakt 15% 

 

pattern VCCCCCV: skąpstwo /skompstfo/ ‘meanness’ 

 VCC-CCCV skąp-stwo 57% 

 VC-CCCCV ską-pstwo 39% 

 VCCC-CCV skąps-two 4% 

 

In consonant clusters consisting of two consonants, speakers either divide 

the two consonants between the coda and onset of the adjacent syllables or 

place them both in the onset of the following syllable, especially if their 

sonority properties allow that (for consonant-liquid, for instance). However, 

for more complex consonant clusters, speakers tend to ensure there is at least 
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one consonant in the coda, and to place the remaining consonants in the 

onset. This data highlights the point relevant to the current study, namely 

that there always seems to be more than one possibility with respect to 

parsing of word-medial consonant clusters into syllables. Even so, R&B 

discovered some instances of such consonant clusters in words for which 

subjects gave only one possible parsing (only relevant syllable edges are 

indicated): 

 

18)  
kontakt   ‘contact’  kon-takt  100% ko-ntakt 0% 

kormoran  ‘cormorant’  kor-moran  98% ko-rmoran 2% 

korniszon  ‘gherkin’  kor-niszon 100% ko-rniszon 0% 

partia   ‘party’   par-tia   100% pa-rtia  0% 

komputer  ‘computer’  kom-puter  100% ko-mputer 0% 

regionalny  ‘regional’  regional-ny  100% regiona-lny 0% 

pokorny  ‘humble’  pokor-ny  97% poko-rny 3% 

konserwa  ‘can’   kon-ser-wa  100% ko-nser-wa 0% 

    kon-se-rwa 0% 

 

The data in (18) show that Polish obeys the Sonority Sequencing Hierarchy 

but only word-internally (cf. examples in (14)) and while violations in the 

ordering of sonorants and obstruents sometimes occur, those involving 

nasals and liquids seem to be out of the question. This generalization became 

crucial in the construction of tokens for the experiment described in this 

paper. To ensure that subjects treated certain syllables as closed and did not 

interpret its final consonant as belonging to the onset of the following 

syllable, mostly combinations of consonants (as those in (18)) causing 

serious violations of Sonority Hierarchy were used. (Syllable boundaries 

were additionally marked with dots: details follow in methodological 

sections of chapters 4 and 6). 

 

2.3.1.2 Polish word stress 

 

The position of main stress in Polish words is fixed as stress typically falls 

on the penultimate syllable (Dogil, 1979, R&B, 1984, Kraska-Szlenk, 2003, 

and many others). In polysyllabic words consisting of more than three 

syllables, except for main penultimate stress, rhythmic secondary stresses are 

assigned starting from the initial syllable (details follow later in this section). 

Main stress is assigned from right to left on the basis of trochaic feet and is 

located at the right edge of the word. Polish is quantity insensitive, which 

means that the ‘weight’ of the linguistic material in a syllable is not relevant 
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to the stress assignment procedure. The distinction of open versus closed 

syllables or the number of consonants in a cluster in Polish as well as the 

quantity or quality of vowels have absolutely no influence on the position of 

stress. Polish has no contrast between long and short vowels. To account for 

the assignment of stress in Polish it is sufficient to know the number of 

vowels of a word because Polish, in terms of the previous section, is a 

Quantity Insensitive (QI) stress language and hence the make up of the 

syllable is immaterial to stress assignment. (We can also say, as Kraska-

Szlenk (2003) does, that only vowels are the stress-bearing units 

recognizable by metrical structure in Polish). To illustrate this, note the 

examples given below where main stress is always penultimate, irrespective 

of the shape of the syllable with which it is associated (where O stands for 

‘open’ and C for ‘closed’) (examples from Kraska-Szlenk, 2003:7): 

 

19) za.bá.va  OOO  ‘play, Nom.Sg.’ 

za.bá.vom  OOC  ‘plays, Dat.Pl.’ 

za.ba.vá.mi  OOOO  ‘plays, Instr.Pl.’ 

p’e.kár.n’a  OCO  ‘bakery, Nom.Sg.’ 

p’e.kár.n’om OCC  ‘bakeries, Dat.Pl.’ 

p’e.kar.n’á.mi OCOO  ‘bakeries, Instr.Pl.’ 

 

  Also morphology plays no role in the assignment of stress in the Polish 

nominal system. Irrespective of derivational or inflectional affixes, main 

stress always falls on the penultimate syllable. Since Polish is a language 

with a rich inflectional nominal paradigm, Polish nouns always comprise a 

stem that may be either morphologically simple coinciding with the root or it 

can be morphologically complex including the root and affixes (Wójcicki, 

1995). Every stem is followed by an inflection which can be realized as a 

zero inflection on the surface, monosyllabic or, in far fewer cases, disyllabic. 

Note the following examples derived from the same root rob ‘do’ in (20) 

(hyphens indicate morpheme boundaries, acute accent above a vowel 

indicates main stress and grave accent secondary stress) (see also (19) which 

illustrates the same point) (Kraska-Szlenk, 2003): 

 

20) Morphological Stress pattern  Gloss 

structure 

 

rob-i  ro!bi   ‘(s)he does’ 

rob-i-my  robi!my   ‘we do’ 

rob-ot-nik  robo!tnik  ‘worker, Nom.Sg.’ 

rob-ot-nik-a  ròbotni!ka  ‘worker, Gen.Sg.’ 

rob-ot-nik-ami ròbotnika!mi  ‘workers, Instr.Pl.’ 
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  There is no reason to assume that Polish has extrametricality. Some 

references claim that exceptional lexical extrametricality applies to a very 

small percentage of Polish words (Dogil 1999b, Franks 1985, R&B 1984), 

and there is some disagreement on how to account for very rare non-

penultimate stress retained in loanwords: antepenultimate stress e.g. 

uniwérsytet ‘university’ or ópera ‘opera’, which occurs in a relatively formal 

speech style; and also rare cases of final stress e.g. menú ‘menu’ or deja vú 

‘deja vu’. Most researchers agree on the fact that exceptions with final stress 

are lexically marked, but there is some disagreement concerning the account 

for the group with antepenultimate stress. This constitutes a very small 

percentage of Polish words, also mainly loanwords and only when 

pronounced in a formal style. Some literature accounts for these cases by 

proposing that Polish has restricted lexical extrametricality (Dogil 1999b, 

Franks 1985, R&B 1984). These words often end in the –yk/-ik suffix 

(followed by an inflection), or, more generally, contain high front vowel -y 

in the pre-final syllable, e.g. republika ’republic’, gramatyka ‘grammar’, 

matematyka ‘mathematics’, uniwersytet ‘university’, leksykon ‘lexicon’. 

Importantly, all of these words can also be alternatively pronounced with 

regular penultimate stress. Also there are Polish words with the vowel –y in 

the pre-final syllable that can be pronounced only with penultimate stress, 

e.g. pijatyka ‘drinking bout’, fatyga ‘trouble’, kobyła ‘mare’ and on the other 

hand, there are items with no -i/y in the penult which could be stressed 

antepenultimately, e.g. opera ‘opera’. A recent experimental study on 

extrametricality in Polish (and, to the best of our knowledge, the only study 

on that topic), Kijak (2003), shows that antepenultimate stress may constitute 

a part of the internal grammar of Polish native speakers but is lexically 

marked and only present in a small number of cases. 158 subjects were asked 

to read carrier sentences with items which could involve extrametricality 

resulting in antepenultimate stress. The results showed that Polish native 

speakers more often did not apply extrametricality. On the whole, subjects 

chose penultimate stress in 71% of the cases where, according to the 

literature, antepenultimate stress should or could occur as well. This suggests 

that Polish native speakers have reanalyzed the majority of loanwords, 

which, it has been suggested, are subject to extrametricality in Polish, as 

native and tend to stress them in a regular way, i.e. penultimately. Therefore, 

in this dissertation we assume that extrametricality is not functional in Polish 

as a rule and that cases of loanwords with antepenultimate stress are marked 

lexically for stress in that position.  

  Another issue concerning Polish word stress is that of secondary stress. 

There are actually two proposals advocated in the literature (Dogil, 

1999a:300 and references therein). Some phonologists maintain that Polish 

should be analyzed in terms of alternating syllabic trochees, i.e. as having 
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secondary stresses on alternating syllables preceding main stress. However, 

there is an alternative proposal which suggests that words receive their 

trochaic rhythm starting from the left edge of a word, with an obligatory 

secondary stress on the initial syllable and other rhythmic stresses being 

optional. Both proposals thus assume trochees. It is just the word edge from 

which the assignment of feet for secondary stresses starts that differs. Dogil 

advocates the second proposal, with assignment of feet with secondary 

stresses from the left edge, and he has the results of phonetic measurements 

to support this claim (see 2.3.1.3).         

  In Polish phrases and sentences, it is the rightmost word head that 

occupies the strong phrasal position (Dogil, 1980, Rubach & Booij, 1984, 

Kraska-Szlenk, 2003), as exemplified in (21)7.  

 

21)                                         *   phrasal stress 

             *                      *   primary word stress 

*    .   .  *   .   *   .    .    *   .  secondary word stress 

komunikacja samochodowa  ‘traveling by car’ 

 

   Polish readily exhibits monosyllabic words, and they fully participate 

in this phrasal stress phenomenon, strongly suggesting that they carry word 

stress despite the fact that they appear to consist of a degenerate foot 

(Kraska-Szlenk, 2003, Franks, 1985). In a phrase consisting of two 

monosyllabic words such as the one in (22), both words carry their own 

stress, and it is not the case that, for instance, the second word is distressed 

in order to create a trochee.  

 

22)  phrasal level:                   *    *   

       word level:  ( *) ( *)         and not       (*      .  ) 

kup dom  kup dom         ‘buy a house’ 

 

If two monosyllabic words follow each other as above, a beat is added to the 

rightmost major category word at the phrasal level. 

  Clitics do not participate in the computation of word stress (Dogil, 

1999, Kraska-Szlenk, 2003). Monosyllabic prepositions stay outside of this 

domain, e.g. do 'domu (‘to the house’) or przed te'atrem (‘in front of the 

theatre’). Note however the examples from R&B (1985:33), showing the 

presumably lexicalized phrases (consisting of a monosyllabic preposition 

and a monosyllabic noun) in (23)(a) with an idiomatic meaning 

unpredictable from the preposition and noun combination, versus those in 

                                                
7
 Examples below are based on Kraska-Szlenk (2003), Dogil (1980) and R&B 

(1985). 
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(23)(b), which are ‘regular’ phrases with a compositional meaning (stress 

indicated in the relevant phrases at the phrasal level, meaning underlined): 

 

23)                     (*     .   ) 

     a.  wyjechał na wieś   ‘he went to the countryside’ 

             (*      .  ) 

wyszedł na dwór  ‘he went out’ 

 

( .    * ) 

     b. na wieś napadli Tatarzy  ‘Tatars attacked the village’ 

(.      * ) 

na dwór królowej  ‘to the queen’s court’ 

 

The regular stress pattern is found in examples in (b); the phrases in (a) have 

a penultimate stress pattern with an incorporated preposition, presumably 

because of lexicalization. 

  The two verbal subject enclitics: -śmy (1
st
 Pl.) and -ście (2

nd
 Pl.) allow 

stress variation in Polish. Words with them may surface either with 

antepenultimate (24)(a) or penultimate stress (24)(b) (Kraska-Szlenk, 2003, 

Rubach & Booij, 1984): 

 

24)  a.      .  ( *   . )     .                 . ( *   . )     . 

przynieśli+śmy  przynieśli+ście 

‘we brought’  ‘you (pl.) brought’ 

 

b.               *    * 

( *     . )(*     . )  ( *     . )(*     . ) 

przynieśli+śmy  przynieśli+ście 

‘we brought’  ‘you (pl.) brought’ 

 

  Thus, the stress pattern at the word level is typically penultimate. At the 

phrasal level, however, it may materialize as word-final due to stressed 

monosyllabic words, and it may be (optionally) antepenultimate in case of 

some verbal clitics just described.  

2.3.1.3 Phonetics of Polish stress 

 

As for the phonetic cues associated with stress, Polish is believed to be a 

system with ‘weak’ stress and vowels in unstressed syllable do not undergo 

reduction (Dogil, 1999a, Crosswhite, 2003). Unfortunately, the literature 

available on the phonetics of Polish stress is scarce. Dogil reports briefly on 

an old study by Jassem (1962) reminding that it had revealed that F0 is the 
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only correlate of main stress in Polish. However, he points out that these 

results can be questioned due to the choice of material and the type of 

instructions given to the subjects. Dogil (1999a) repeated this investigation 

using a more reliable material and a testing technique (‘a constructed 

dialogue paradigm’) and this study showed that the same token (a six-

syllabic word marmoladowymi ‘marmalade -adj.loc.pl.’ put in a sentence) 

displays different stress correlates in different conditions.  

  Firstly, in cases where the tested item was out of focus, higher F0 and a 

sharp F0 slope proved to be the only correlate of main stress. As for 

secondary stress on the initial syllable, the length of the syllable and a fully 

articulated vowel marked a higher prominence of this syllable. Dogil found 

no phonetic correlates with the third syllable which should receive rhythmic 

secondary stress. However, this cannot be treated as evidence against the 

existence of rhythmic secondary stress in Polish. It is important to bear in 

mind that only the initial secondary stress is obligatory in Polish, the 

following rhythmic secondary stresses are optional depending on the manner 

of articulation (Rubach & Booij, 1984). Therefore, the fact that no correlates 

were found for the non-initial secondary stresses does not mean they are not 

there. Possibly if subjects were asked for a more careful pronunciation, such 

secondary stresses could be measured. Or perhaps just measuring more 

tokens or tokens from more subjects would be sufficient. Dogil’s study had a 

scope of a pilot study testing only 3 speakers on the pronunciation of one 

item. 

  Further, in cases where the investigated token was a part of a broadly 

focused constituent, no pitch-accent at all was observed. Under narrow 

focus, the positions of primary and secondary stresses in Polish are switched, 

the initial syllable receiving main stress and the penultimate receiving the 

secondary stress (Dogil, 1999). This is clear in the data. Under this 

condition, the highest F0, which was established to be the correlate of main 

stress in the first condition (out of focus), is now the correlate associated 

with the initial syllable.  

  Crosswhite (2003) also performed some measurements of phonetic 

realizations of stress in Polish. She reports that ‘an acoustic measure linked 

to spectral tilt (phons-dB) was significantly affected by stress in [Polish], an 

effect that held for all phonemic vowel heights’. She decided to focus her 

investigation on spectral tilt after Sluijter and Van Heuven (1996a) 

established that it was a stress acoustic of Dutch and English and it was 

suggested that it might be a more universal acoustic cue of stress:  

 

25)  
“...Sluijter and van Heuven argue that although word stress is often 

impressionistically described as involving an increase in loudness, it 
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may not be the case that sound intensity level is a direct acoustic 

correlate of word stress. They point out that perceived loudness is 

affected not only by intensity level, but also by the distribution of 

energy over the frequency spectrum (spectral balance): increased 

energy in frequency bands to which the human auditory system is 

particularly sensitive leads to increased perceived loudness. The 

spectral balance of speech sounds can be manipulated by changing 

the symmetry of the glottal pulse, thus changing the spectral tilt of 

the glottal source: a more asymmetric glottal pulse leads to a glottal 

spectrum with a less negative tilt and therefore concentrates more 

energy in mid-frequency harmonics.” (Crosswhite, 2003). 

 

Crosswhite performed two types of comparisons with respect to the phonetic 

realization of stress in terms of spectral tilt. The first was a ‘different word’ 

condition in which stressed and unstressed variants of the same vowel from 

different words were compared. Second, in a ‘same word’ condition, stressed 

and unstressed variants of a given vowel phoneme from adjacent syllables of 

the same polysyllabic word were compared. The test words were embedded 

in sentences and four Polish native speakers were asked to read these 

sentences three times.  

  The results showed that spectral tilt (and as a result perceived loudness) 

was significantly different for the same vowels in stressed and unstressed 

syllables in the ‘different word’ condition, but the same effect was not found 

for the vowels in the ‘same word’ condition. Crosswhite suggests that this 

latter lack of effect could have been caused by the fact that the items used in 

the latter condition were words with (for Polish) exceptional antepenultimate 

stress and since most of these words were 4-syllabic, the initial syllable 

could have carried secondary stress and hence, no difference was visible in 

the comparison with the primarily stressed vowel. In the only 5-syllabic 

word in this condition, the effect of spectral tilt was found. Crosswhite 

concludes that spectral tilt does mark stress in Polish phonetically.  

  What is left unemphasized in this account, but what will become 

important to our study, is the fact that Crosswhite found that, at least for 

spectral tilt, primary and secondary stresses are not phonetically different. 

This means that from a perceptual point of view, spectral tilt may be used as 

a cue to distinguish between stressed and unstressed syllables but not to 

distinguish between primary and secondary stresses. It may therefore be 

difficult for speakers to perceive the difference between these two types of 

prominences just on the basis of this cue. 

  To summarize, the investigations conducted so far on the phonetics of 

Polish stress show that main stress in Polish seems to have F0 and spectral 

tilt as correlates. A secondary stressed initial syllable appears to be longer in 
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all contexts described above, which suggests that length could be a relatively 

robust correlate of secondary stress. It also seems that it is marked by a 

spectral tilt. 

 

2.3.2 Czech 

 

2.3.2.1 Stress pattern in Czech 

 
The next West Slavic language whose native speakers participated in the 

current study is Czech. The position of stress in Czech is also quite 

straightforward: it is fixed initial (Palková, 1994, Bethin, 1998, Dogil, 

1999b, Duběda & Votrubec, 2005). There is no doubt that word stress exists 

in Czech (though such a doubt has been raised in the literature in the past). It 

is supported by the fact that: 1) it can be easily demonstrated in emphatic 

speech, scansion or poetry; 2) stress is not random or arbitrary; and 3) 

“Czech speakers are sensitive to wrong accent placement or its wrong 

realization in dialects and in non-native speech” (Duběda & Votrubec, 

2005:1429). 

  Czech word stress assignment does not depend on the syllable structure, 

syllable number or the morphological structure of words (see examples in 

(26), which are based on Dogil, 1999b:820-1 and Bethin, 1998:175). In all 

words in (26), the initial syllable is stressed which is marked by underlining 

it as the customary acute accent above the vowels is reserved in the Czech 

orthography for indicating long vowels. 

 

26)   Morphological structure
8
 gloss    

vod-a    ‘water’ 

na-říz-en-í    ‘apt’ 

zelen-ý    ‘green’ 

ne-přítomn-ý    ‘unconscious’ 

babič-k-a    ‘granny’ 

ne-pří-tel   ‘enemy’ 

filologi-ck-ý   ‘philological’ 

nej-ne-spoleh-liv-ěj-ší   ‘the least dependable one’  

 

In the first column, the morphological structure of words has been indicated 

and it clearly has no influence on the position of stress. Moreover, (26) 

                                                
8
 I would like to thank Jakub Dotlačil for help with the indication of morpheme 

boundaries in the Czech word examples.  
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shows clearly that neither the vowel length nor the closure of a syllable has 

influence on the stress assignment. Czech is then quantity insensitive.  

  In terms of rhythmic theory we may say that Czech assigns trochaic feet 

propagating from the left edge of the word and the main stress is located in 

the leftmost foot (Bethin, 1998). The system is quantity insensitive and has 

no extrametricality. With respect to secondary stress, there are two norms in 

Czech (Dogil, 1999b, based on Trávniček, 1924, Král, 1909, and Jakobson, 

1926/1971). In one variant, rhythmically alternating stresses are assigned to 

odd syllables moving from the left to the right edge of the word. This norm 

is especially true for formal speech. However, in colloquial Czech a slightly 

different pattern is realized, namely with a penultimate secondary stress 

which is especially favoured when the penultimate vowel is long. Dogil 

(1999b) suggests that this pattern is achieved by changing the direction of 

trochaic foot assignment, especially for secondary stress, to propagation 

from the right edge of the word to the left. Foreign words are fully 

incorporated into the Czech accentual system bearing main initial stress and 

alternating secondary stresses (here the formal norm applies rather than the 

colloquial one).  

  Czech has no exceptional lexical stress patterns (Peperkamp, 2004, 

based on Jakobson, 1926). Dogil (1999b) reports that monosyllabic 

words/proclitics are integrated in the prosodic domain and carry initial stress, 

if followed by a mono- or disyllabic noun ((27)a), but not if followed by 

longer nouns ((27)b). Further, the disyllabic allomorphs of these prepositions 

(which contain an epenthetic vowel) do attract stress if they precede a short 

word ((27)c), but underlying disyllabic prepositions do not attract stress 

((27)d) (in the examples below the stressed syllables are again underlined). 

 

27) a.  do domu   ‘to the house’  

(cf. the Polish equivalent do 'domu)   

 ke mně   ‘to me’  

na hory   ‘on the mountains’ 

před domem   ‘in front of the house’ 

 

      b. na universitě   ‘at the university’ 

 

      c. ode mě    ‘from me’,  

nade mlynem   ‘over the mill’ 

  

      d. místo mě   ‘in spite of me’ 

mimo neděli   ‘in spite of a Sunday’  
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Dogil then proposes that prepositions are metrified in Czech only in very 

short combinations of syllables. He says this aspect of Czech “is one of open 

theoretical questions which should be referred to in future research”.  

  Additional information can be found in McClure (2008), who suggests 

that many authors readily repeat the ČSAV’s
9
 (1986) description of stress 

assignment within prepositional phrases in Czech. According to this 

description, the preposition surfaces with stress at the expense of the lexical 

word to its right (i.e., the do domu pattern) unless one of the following three 

conditions is met: 1) contrastive focus falls on the lexical word that follows 

the preposition; 2) the next lexical word is an indeclinable adverbial; 3) the 

next lexical word is ‘very long’. He suggests that the do domu pattern can 

also be found whenever there is no prosodic boundary to the immediate left 

of the preposition. He analyzed the prosody of prepositional phrases in the 

news broadcasts of two speakers from Prague Radio in 3 contexts: the 

intonation phrase medial, initial and sentence initial. McClure reports that all 

monosyllabic prepositions found in the initial position in the intonation 

phrase and at the beginning of a sentence were stressed, with no stress falling 

on the following lexical word. Only in the medial position in an intonation 

phrase was the preposition not stressed in the majority of cases, the 

following lexical word receiving main stress. He proposes that the 

preposition is an enclitic onto the phonological material to its left when no 

prosodic boundary is present; and that the preposition is the initial stressed 

syllable of a phonological word consisting of the preposition and the 

following lexical word in contexts where a prosodic boundary is present to 

its immediate left. 

   This seems to warrant a conclusion that these matters, which have only 

recently been raised in the literature, require further investigation.  

 

2.3.2.2 Phonetics of Czech stress 

 

Czech stress is often described as phonetically weak and subtle (for an 

overview of the literature, see Duběda & Votrubec, 2005). Duběda & 

Votrubec (2005) investigated the acoustic correlates of Czech stress in detail. 

This was not a ‘simple’ investigation of performing phonetic measurements 

on stressed syllables but also involved answering questions such as: the 

extent to which Czech accent can be predicted by means of a neural network 

solely from prosodic parameters (i.e. the phonetic cues of stress) without 

lexical information and the roles of F0, duration and intensity in accent 

prediction. In their investigation, they employed a neural network model that 

                                                
9 The Czechoslovak Academy of Science, ČSAV. 
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was considered a copy of human perceptual system and tested the predictive 

power of prosodic parameters in the input with respect to determining 

whether a syllable was stressed or not. Their network had about 80% 

correctness rate in the localization of stress based on prosodic parameters 

without lexical information being used. The results showed that F0 alone 

was the best predictor of stress irrespectively of whether it was accompanied 

by other parameters. The best score was achieved with all three parameters: 

duration, intensity and F0. However, they note that the role of duration is 

largely inhibited by the fact that phonological length is ‘reserved’ for 

distinguishing short and long vowels. The fundamental frequency also 

demonstrates a more complex behaviour than the expected peak on the 

stressed syllable. On the intonational level, the stressed syllable frequently 

has a low tone followed by a rise on the next syllable. They also state that 

the “segmental differences between stressed and unstressed syllables are 

negligible ....” (p.1) implying that the there is no clear reduction of 

unstressed syllables or a fuller articulation of the stressed ones. Finally, the 

phonetic cues for stress, especially F0, have been shown to be used by Czech 

native speakers for speech segmentation (Duběda, 2006) (more on that 

follows in chapter 4). 

 

2.3.3 Russian 

 

Another Slavic language investigated in the current study is Russian. 

Contrary to Polish or Czech, the position of stress in Russian does not 

depend on the phonological properties of a word or a syllable count. A 

significant majority of nouns (about 98%) carry lexical stress that is marked 

in the underlying representation in the lexicon either on the stem or the 

inflection. In cases where stress is not lexically marked, a phonological 

mechanism assigns default stress. Linguists have made different predictions 

with respect to the position of that default stress. Halle and Vergnaud (1987), 

Melvold (1990), Halle (1997), Idsardi (1992) predicted that the position of 

default stress in Russian coincides with the leftmost, i.e. the initial vowel in a 

word; Revithiadou (1999) that it is word final; and Alderete (2001) that it 

falls on the vowel immediately following the stem (all pinpointed by 

Crosswhite et al. (2003)). However, according to Crosswhite et al. (2003) 

the assignment of the default stress in Russian is strongly morphologically 

controlled and it falls on the final syllable of the stem. In the remainder of 

this section we present detailed information on both Russian as a lexical 

accent system (in the section immediately below) and the description of the 

default stress assigned phonologically when the lexical marking for stress is 

absent (in the subsequent section).  
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2.3.3.1 Lexical stress in underived nouns 

 

Before we begin the specification of stress patterns in the nominal system in 

Russian, let us briefly present some information concerning the structure of 

underived nouns in Russian. This is necessary because it is the domain of 

investigation in this study and it will further prove to be crucial in the stress 

assignment procedure in case of phonological default (section 2.3.3.2). Roots 

in Russian typically have a CVC structure where onsets and codas can be 

branching, but not nuclei (some may be of a CVRVC shape, where R is a 

resonant consonant) (Alderete, 2001). Roots of Church Slavonic origin 

always end in consonants and there are only a few ending in a vowel. In 

most cases, nouns consist of a Church Slavonic related root with a single 

syllable. Other polysyllabic roots are often derivatives from monosyllabic 

roots or borrowings. Underived nouns are formed by an attachment to the 

stem of a set of inflections for gender, case and number (Alderete, 2001:67) 

– this shape is identical for both Polish and Russian: 

 

28)   Morphological Frame for Underived Nouns:  

[Root] Stem + Inflection(s) 

 

  Russian can be described as a lexical accent system. What it means is 

that a significant majority of words in Russian receive stress through the 

process of mapping an inherent accent onto the surface form (Alderete, 

2001) (for the difference between accent and stress see 2.2.2). In this system, 

if more morphemes carrying inherent accent are combined into a word, a 

conflict results which leads to a deletion of all accents but one. This raises 

the question how it is decided which of those ‘accent candidates’ surfaces. 

Different linguists have proposed different mechanisms to resolve that 

conflict, most of which, nevertheless, converge on a similar outcome, 

namely that it is the leftmost accent in a word that surfaces as stress. 

  As far as the position of stress in Russian is concerned, it is allowed on 

any syllable of a word or on any morphological component of a word (i.e. 

either a stem or an affix). Underived Russian nouns can be basically divided 

into two major classes (Alderete following Brown et al.’s (1996) classifies 

the nominal paradigms by the declension class as opposed to Melvold (1990) 

who does this by gender markings). These are: stress fixed on a stem vowel 

(29) or on the first vowel of the inflectional ending (30). The vast majority of 

nominal paradigms (92%, in all declension classes) display stress fixed on 

the stem, falling on any syllable of the stem (Alderete, 2001:68): 
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29) Fixed Stem Stress (by Declension)  

 

SINGULAR  I  II  III  IV 

Nom.   rák  kómnat-a tetrád’  bl’úd-o 

Acc.   rák-a  kómnat-u tetrád’  bl’úd-o 

Gen.   rák-a  kómnat-i tetrád’-i  bl’úd-a 

Dat.   rák-u  kómnat-e tetrád’-i  bl’úd-u 

Instr.   rák-om  kómnat-oj tetrád’-ju bl’úd-om 

Loc.   rák-e  kómnat-e tetrád’-i  bl’úd-e 

 

PLURAL 

Nom.   rák-I  kómnat-i tetrád’-i  bl’úd-a 

Acc.  rák-ov  kómnat-i tetrád’-i  bl’úd-a 

Gen.  rák-ov  kómnat  tetrád’-ej bl’úd 

Dat.  rák-am  kómnat-am tetrád’-am bl’úd-am 

Instr.  rák-ami’i kómnat-am’i tetrád’-am’i bl’úd-am’i 

Loc.  rák-ax  kómnat-ax tetrád’-ax bl’úd-ax 

 

Gloss  ‘crayfish’ ‘room’  ‘exercise book’  ‘dish’ 

 

From the remaining 8%, roughly 6% of the nominal paradigms display the 

pattern of an accent fixed on the inflection (usually the first vowel, as most 

inflections are monosyllabic): 

 

30) Fixed Inflection Stress 

 

Nom. Sg. stól  č’ert-á  vešč’estv-ó 

Dat. Sg.  stol-ú  č’ert-é  vešč’estv-ú 

Dat. Pl.  stol-ám  č’ert-ám vešč’estv-ám 

Gloss  ‘table’            ‘characteristic’  ‘substance’ 

 

  Crosswhite et al. (2003) suggest that lexical accents surface in Russian 

as stress characteristics are specified on the stem of the noun. The accents 

presented in (29), which are fixed on a stem syllable, are accounted for by 

assuming that vowels surfacing with stress are lexically specified as foot 

heads ((31)a and b). They assume (after Halle & Vergnaud, 1987) that 

Russian has an unbounded iambic foot. This is confirmed by the 

phenomenon of stress shift in Russian: in case of a deletion of a stress-

bearing vowel, stress always shifts to the left implying right-headed feet 

(Halle and Vergnaud, 1987:29). Stress fixed on an inflection, as in (30), can 

be accounted for as stress characteristics that are lexically specified as foot 

tails, i.e. the weak or unstressed element of a foot ((31)c). 
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31)     input stem inflected output  stress location 

  a.  (σ !) σ  (σ !) σ + σ  initial 

b.  (σ σ!)  (σ σ!) + σ  stem-final 

c. σ (σ   !)  σ (σ + σ!)  on an ending 

 

  There is a small percentage (less than one tenth of the total of nouns) of 

other stress patterns in Russian. These are mostly declension class II nouns 

with stress fixed on an inflection in singular which have initial stress in the 

nominative plural (and the accusative singular), e.g. skovorod-á ‘frying pan’ 

(nom.sg.) vs. skóvorod-i (nom.pl.) or borod-á ‘beard’ (nom.sg.) vs. bórod-u 

(acc.sg.), bórod-i (nom.pl.). Alderete classifies them as exceptions lexically 

specified for initial stress in appropriate grammatical cases. There is also a 

residual group of nominal paradigms which display two patterns of mobile 

stress showing opposition between the singular and plural forms (Alderete, 

2001:69): 

 

32) Mobile Stress Patterns 

 

a. Stem-Initial/   b. Inflection/ 

Inflection Stress   Stem-Final Stress 

Nom.Sg. tél-o  kólokol  dir-á  kolbas-á 

Dat.Sg.  tél-u  kólokol-u dir-é  kolbas-é 

Nom.Pl. tel-á  kolokol-á dír-i  kolbás-i  

Dat.Pl.  tel-ám  kolokol-ám dír-am  kolbás-am 

Gloss  ‘body’  ‘bell’  ‘hole’  ‘sausage' 

 

These cases, however, constitute only 2% of the whole system. Therefore 

they are treated as exceptions and will not be dealt with in this dissertation 

(for details see Alderete, 2001). 

 

2.3.3.2 Default stress 

 

So far we have presented Russian as a system with lexically marked accents, 

however, it is possible that in some words no underlying accents are present, 

for example in novel words or loanwords. In such cases, a default stress is 

assigned by a phonological mechanism. When it comes to the position of 

default stress in Russian, many sources made different predictions (as stated 

in 2.3.3). However, the proposals of a majority of these studies were based 

on frequency counts in different corpora and lexicons. Only the study by 

Crosswhite et al. (2003) tested native speakers’ intuitions experimentally. It 

was specifically designed to investigate the ‘underlying’ phonological 
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mechanism assigning stress in nonce (but possible novel Russian) words, 

therefore words lacking inherent accent. This experimental study revealed 

that Russian has a default stress which is strongly morphologically 

controlled and which falls on the stem-final syllable. The details follow 

below.  

  In this experiment, 13 native speakers of Russian were presented with 

nonce items which could potentially be novel Russian words. They ended in 

a sequence of segments that was either homophonous with a Russian case 

ending or not. Given that Russian stems are mostly of a CVC shape, it was 

predicted that consonant-final items would be treated by subjects as bare 

stems and those ending in a vowel as having inflections. Any phonemic 

vowel can be an inflection in Russian and vowel-final stems are very 

uncommon (Crosswhite et al., 2003:152).  

  In the study, a set of test items matching the CVCVC template and 

general Russian phonotactics were randomly generated. The test items were 

extended with one or two syllable ending sequences, which were either 

morphemic, homophonous with the existing nominal case endings, or 

nonmorphemic (phonetically similar to the morphemic ones). Test items 

were placed in sentences morphosyntactically supporting one or other 

interpretation of these items or an ambiguous interpretation. Subjects were 

asked to familiarize themselves with the sentences and read them aloud in a 

natural way (not knowing of course that the investigation concerned stress). 

Their pronunciation was recorded and duly assessed.  

  The first striking fact concerning the results was a great uniformity of 

responses. Out of all data (264 sentences), 44% were treated unanimously, 

i.e. the novel words in particular sentences were stressed identically by all 

subjects; an additional 26% had agreement rates between 80% and 99%; and 

the agreement rate was below 50% for only 2% of the sentences. Secondly, 

the results showed that morphology has a very strong effect on the placement 

of default stress in Russian. Subjects almost always stressed the last syllable 

of the stem. (Similar results have been previously obtained, though not stated 

in these terms, by Nikolaeva (1971) who conducted a similar study. The 

Crosswhite et al. (2003) study was designed therefore to test this very 

specific question.) 

  In intraspeaker rates, final stress was assigned to bare/nonmorphemic 

words (clear bare-stem interpretation) in about 90 % of the cases, and in case 

of suffixed/morphemic words (a clear case-marked interpretation), the 

overwhelming stress pattern – about 73%, was medial, i.e. penultimate or 

antepenultimate. In bare/morphemic sentences, endings were phonetically 

identical to case suffixes, but sentential context supported interpretation as a 

bare stem, a mean rate of final stress per speaker was 65% and 32% of 

medial stress. Finally, in ambiguous contexts sequential endings did or did 
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not resemble a case ending phonetically and in morphosyntactic terms both 

interpretations were possible as a bare stem or as a case-marked stem. In 

case of ambiguous/morphemic items (where a case-marked interpretation is 

more probable), the mean rate of medial stress was about 83% and in case of   

ambiguous/non-morphemic items (a bare stem interpretation more probable) 

the rate of final stress per speaker was about 94%.  

  In general, when the results collapse in all conditions stress was stem-

final in 80% of responses. In bare/non-morphemic as well as 

ambiguous/non-morphemic conditions, the end sequences are highly 

unlikely to be case-suffixes and therefore, the rate of stem-final stress is 90% 

or higher. Crosswhite et al. (2003) interpret these results as evidence that 

stem-final stress is encoded directly in the phonology of Russian: the default 

position for stress is the right edge of the stem. They state that the 

Phonetically Mediated Analogy and a complete Lexical Frequency influence 

cannot be the only possible explanations for these results (for details see 

Crosswhite et al. (2003:157-160)). Based on the statistics provided by 

Tornow (1984) (see Table 1 below), they established that stem-final accent 

occurs only in about 30% of Russian nouns and that this cannot be compared 

to the 80-90% obtained in their data, which excludes the lexical frequency 

effect as the primary explanation.  

  Summarizing the facts about the Russian stress system, let us describe it 

in terms of metrical properties. Russian is a lexical accentual system with 

accents marked underlyingly in the lexicon. In a given word, they can occur 

on any syllable. Thus, Russian does not exhibit the three-syllable window for 

stress position which is a characteristic of so many languages. Lexical stress 

does prevail over stress assigned phonologically. In cases where more than 

one morpheme with an inherent accent is present in a word, it is always the 

root accent or the root-closest accent that is promoted as the main stress and 

the others are deleted. Crosswhite et al. (2003) suggest that Russian has no 

secondary stresses and that its foot type is an unbounded iamb. In cases 

where no inherent accent is present, an underlying phonological mechanism 

takes over. This mechanism is strongly influenced by morphology always 

taking into consideration the morphological structure of a word and 

assigning stress consistently to the final syllable of the stem. 
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Table 1. Statistics on Russian noun accents. 

(Crosswhite et al., 2003, based on Tornow, 1984). 

 

Stress type  Frequency % 

Monosyllables 201 15% 

Stress on initial 

syllable of the stem 

153 11% 

Stress on final stem 

syllable 

415 30% 

Non-mobile stress which falls 

somewhere within the stem 

Stress on some 

other stem syllable 

241 18% 

Non-mobile stress which falls on 

a post-stem suffix 

 103 8% 

Mobile stress of the A/B type 

(singular = initial stress, plural = 

stress on post-stem suffix) 

 179 13% 

Mobile stress of the B/A type 

(singular = stem-final stress; 

plural=stress on post-stem 

ending) 

 68 5% 

 

2.3.3.3 Phonetics of Russian stress 

 

With respect to the phonetics of stress in Russian, the stressed syllable is 

associated in Russian with a peak in intensity and a greater duration 

(Alderete, 2001, from Jones & Ward, 1969). Stressed syllables are perceived 

as louder and longer than unstressed syllables. Additionally, Russian has a 

phonological pattern of vowel reduction where non-high vowels are reduced 

in unstressed syllables. This might suggest that vowel quality may also play 

a role in cueing stress. Note, however, that Russian does not employ 

contrastive vowel length (Jones, 1971). 

 

2.3.4 English 

 

2.3.4.1 Stress patterns in English 

 

English belongs to the group of West Germanic languages with a word stress 

system largely predictable from phonological factors, but also partly lexical 
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(the rules have exceptions), and morphologically conditioned in 

morphologically complex words (which will not concern us here). Generally 

speaking, main stress in underived nouns occurs within a three-syllable 

window at the right edge of a word (Chomsky and Halle 1968, Liberman and 

Prince 1977, Hayes, 1980, 1982, and Kager, 1989, as summarized by 

Trommelen & Zonneveld, 1999). Main stress in English nouns is assigned at 

the right edge of the word and it involves binary trochaic feet. English is also 

a quantity sensitive language, being sensitive to rhyme structure: closed 

syllables and syllables containing a long vowel (or a diphthong) are treated 

as heavy and attract stress. English has extrametricality, so any final syllable 

(rhyme) is skipped. These assumptions are supported by data such as those 

in (33)10: 

 

33)   a. ..-VV-V(C(C)) b. ..-VC-V(C(C)) c. X..-V-V(C(C)) 

 

aréna   agénda   cánada 

Minnesóta  aláska   américa   

horízon   synópsis  cínnamon 

thrombósis  rhododéndron  metrópolis 

oppónent  ascéndant  président 

 

As presented in (33), any final syllable, whether open or closed, is treated as 

extrametrical. Then, moving leftwards from the right edge of the word, if the 

next available rhyme branches (that is, is closed (as in (33)b) or contains a 

long vowel or a diphthong (as in (33)a), it receives stress. If it does not 

branch, stress reaches the antepenultimate syllable (as in (33)c). The main 

stress assignment procedure giving these results is illustrated in a number of 

sample grid derivations in (34), which uses the simplified grid notation used 

by Trommelen & Zonneveld in their survey article, following Prince (1983) 

(recall § 2.2.4). The extrametrical syllable is put between angled brackets 

and long vowels are marked by a colon. At line 0 all syllables (rhymes) are 

indicated. At line 1 only the heads of feet are marked: 1) by QS (closed 

syllables and those containing long vowels), and 2) those created by binary 

trochaic feet, starting from the right edge of the word. Finally, at line 2 the 

primary stress is marked, which is the rightmost foot head. 

 

 

 

 

 

                                                
10 All examples in this section are taken from Trommelen & Zonneveld (1999). 
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34)                                   line 

 

                                                                                                  *                     2 

                 *                            *        *                             *        *                     1 

       *   *   *     *                     *   *   *      *                     *   *   *      *             0 

     mi-ne-so:-<ta>                mi-ne-so:-<ta>                 mi-ne-so:-<ta> 

 

                                                                                                  *     2 

          *                                                                                      *       1 

     *   *     *                                                                          *   *     *    0 

     a-las-<ka>                          -----------------                      a-las-<ka> 

 

 

                                                                                                *     2 

                                                    *                                          *     1 

       *   *       *                             *    *      *                            *   *       *    0 

     pre-si-<dent>                        pre-si-<dent>                      pre-si-<dent>   

 

Boundedness (i.e. binarity of feet), the specification of main stress edge and 

extrametricality account for the three-syllable window for main stress at the 

right edge of the word. At line 0 all vowels which are represented only on 

this level undergo reduction. All grid columns reaching line 1 (only) 

represent secondary stress. Finally, the grid column which reaches line 2 

represents the position of main stress. These generalizations account for the 

‘typical’ phonological stress pattern in English nouns. However, stress 

patterns occur that do not obey this algorithm, such as those with 

penultimate stress on penultimate open syllables with short vowels ((35)a) 

(which can be described as lacking extrametricality and having an 

underlying short vowel) and final stress on a long vowel in final syllables 

((35)b) (which can be described as lacking extrametricality with final stress 

on a heavy syllable) (Trommelen & Zonneveld, 1999): 

 

35)   a.    b. 

vanílla   kangaróo 

bandána  evacuée 

Kentúcky  machíne 

Morócco  políce 

 

   The predictions made by this account have been largely confirmed by 

experimental work. Guion (2003) tested English native speakers’ intuitions 

on the main stress placement in nonce words obeying English phonotactics. 

The results mostly converged with those predicted by the theory, with one 
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notable exception: she found that with respect to syllable quantity vowel 

length is a much better predictor of stress assignment than presence (or a 

number) of coda consonants (details on that study follow in § 3.3.1 of 

chapter 3). 

  Having presented the generalizations for the stress assignment we turn 

to the frequency of occurrence of the possible stress patterns in English. This 

information may become relevant to further interpretation of the results from 

the current study, as it has been shown in the L2 acquisition literature that 

frequency facts from L1 or L2 may play a role in the assignment of stress in 

L2 (e.g. series of studies by Guion et al.). In English, long vowels are 

roughly twice as likely to be stressed as short vowels (60%vs. 35%) 

regardless of the presence of the coda (Guion et al., (2003) and references 

therein). Further, nouns are stresses in 94% initially. Clopper (2002) 

conducted frequency counts of all stress patterns across all English words in 

the Webber’s dictionary and found that: “two and three syllable words are 

more likely to have primary stress on the first syllable than on any other 

syllable. Four syllable words, however, are more likely to have primary 

stress on the second or third syllable than on the initial or final syllable.” 

(p.8).  

  To summarize, the placement of main stress in English can only be 

partially predicted based on the phonological properties of words. Generally 

speaking, main stress in underived nouns occurs within a three-syllable 

window at the right edge of the word. It is assigned in a trochaic foot at the 

right edge of the word. Native speakers are sensitive to QS and syllables 

containing long vowels and diphthongs particularly attract stress. Closed 

syllables are treated as heavy as well but to a lesser degree than those with 

branching nuclei. Regularly the final syllable is treated as extrametrical but a 

sizeable number of exceptions occur. Hence, English vocabulary is also 

partially lexically marked for stress.  

 

2.3.4.2 Phonetics of English stress 

 

A detailed investigation into the phonetic realization of English stress was 

reported in a series of studies by Sluijter & Van Heuven. In these studies, 

care was taken to distinguish between stress and pitch accent (i.e. stress in 

focused position) and make measurements of stress in an unaccented, i.e. 

unfocused, position. Many studies have been conducted on the acoustic 

realization of stress including that of English (Fry, 1955, 1965, Lehiste & 

Peterson, 1959, Lehto, 1969, Adams & Munro, 1978, Berinstein, 1979, as 

summarized by Sluijter & Van Heuven, 1996b). However, Sluijter & Van 

Heuven (1996b) indicate that much of this research has suffered from 
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covariance of stress and pitch accent. Because of that, the role of F0 in the 

marking of stress in English has often been overestimated. Further, none of 

these studies has consistently investigated all acoustic parameters of stress.  

  In a series of studies, Sluijter & Van Heuven set out first to investigate 

all phonetic correlates of linguistic stress in American English, and secondly 

to do that both in focused and unfocused contexts in order to be able to 

separate those cues that characterize stress when it does not coincide with 

pitch accent. They report the following. F0 movements only occur on 

focused targets, whereas non-focused targets were realized with minor F0 

changes. Stressed vowels were also characterized by a fuller vowel quality 

than unstressed vowels.  

  As for duration, they found that stressed syllables are generally longer 

than unstressed syllables and that the presence or absence of an accent 

further lengthens the duration of both stressed and unstressed syllables. 

Further they discovered that stressed syllables are characterized by an 

increased overall intensity but that the effect of stress on the overall intensity 

is relatively small and that there is a considerably larger effect of pitch 

accent. The authors establish that for English stress in unfocused condition 

duration, glottal parameters (i.e. high-frequency emphasis and glottal 

leakage) and vowel quality are the most important phonetic cues (in the 

order given). F0 and overall intensity have little or no cue-value in this 

condition. 

 

2.3.5 German 

 

2.3.5.1 German word stress 

 
German, just like English, belongs to West Germanic languages. Its stress 

system is in many respects similar to that of English. It can be also described 

as partially lexical (certain words are marked for stress in an underlying 

representation), partially phonological (there are some generalizations that 

can be drawn about the stress patterns), and morphologically conditioned 

(morphology has influence on stress assignment). Generally, stress in 

German underived nouns occurs also within a three-syllable window at the 

right edge of the word, so primary stress is located at the right edge of the 

word (Jessen, 1999, and references therein). It is assigned in a trochaic foot 

located at the right word edge. Alternating secondary stresses suggest that 

German has bounded feet. In some studies of the German metrical system, 

stress has been analyzed as being very similar to that of English in terms of 

quantity sensitivity with long vowels and closed syllables being treated as 



Stress and metrical systems 51 

heavy and attracting stress. However, Jessen (1999) suggests that a close re-

examination of the German data puts a different perspective on that issue, 

e.g. that long vowels do not count as heavy on their own but only in closed 

syllables, suggesting that it is rather the branching rhymes not nuclei that 

attract stress. As long and short vowels differ in German not only in duration 

but also in quality, it has been also debated in the literature whether it is the 

vowel quality or vowel quantity that affects stress assignment. This has led 

to the division of researchers among those who believe that German is 

quantity sensitive and those who state it is not. Also the question of 

extrametricality seems to be unresolved. Some accounts propose that final 

rhymes are extrametrical in German and some say extrametricality is not 

operational in German. Based on Jessen’s work we will provide overall 

generalizations about the German stress system that most researchers agree 

upon.   

  The generalizations about stress patterns in German are illustrated by 

the examples below (taken from Jessen, 1999). Closed penults ((36)a) and 

penults containing a diphthong ((36)b) restrict stress from being assigned 

any further and usually attract stress as well. Closed syllables always count 

as heavy as do syllables containing diphthongs (the off-glide of the 

diphthong counts as syllable closing element). Whether the length of a vowel 

contributes to syllable weight is controversial. Examples in (36) also show 

that generally the last syllable is omitted in the stress assignment procedure 

due to extrametricality. Whenever the final syllable contains a schwa 

(preceded by an onset), stress is also penultimate ((36)c) (but if 

extrametricality is assumed, this pattern follows from its application without 

the necessity of referring specially to the presence of schwa in the final 

syllable).
11

 

 

36)  a.      b. 

Hibískus  ‘hibiscus’ Balaláika ‘balalaika’ 

Rhododéndron ‘rhododendron’ Hermenéutik  ‘hermeneutics’ 

Placénta  ‘placenta’ Thesáurus ‘thesaurus’ 

 

c. 

Lavéndel   ‘lavender’ 

Methóde  ‘method’ 

Tapéte  ‘wallpaper’ 

 

  A further generalization that can be made about German nouns is the 

observation that if the final syllable is a so-called ‘superheavy’ syllable, i.e.  

                                                
11 Statistically, penultimate stress is most frequent in German nouns (Wiese, 1996). 
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it contains a long vowel and is closed by a consonant ((37)a), or if it has a 

short vowel but is closed by more than one consonant ((37)b), it receives 

main stress. Final diphthongs seem to have the same stress attracting power 

((37)c).  

 

37)  a. ...-(C)VVC  b. ...-(C)VCC  c....-(C)VVdiphthong 

Bandít  ‘bandit’  Alárm ‘alarm’  Partéi ‘party’ 

Papíer  ‘paper’  Konzért ‘concert’ Polizéi ‘police’ 

Pirát  ‘pirate’  Talént ‘talent’  Radáu ‘trouble’ 

 

The generalizations described above account for stress patterns of the 

majority of German nouns. However, it seems that the system is also 

partially lexically marked for stress as there are exceptions to these 

generalizations such as words ending with a syllable containing a short 

vowel and a single consonant (-VC), which sometimes end in final stress 

((38)a) but where stress sometimes falls on another syllable, either penult or 

antepenult ((38)b). 

 

38)   a. ...-(C)VC   b. ...-(C)VC 

Apríl  ‘April’  Ánorak   ‘anorak’ 

Prográmm ‘programme’ Léxikon ‘lexicon’ 

Baróck  ‘baroque’ Átlas  ‘atlas’ 

Kristáll  ‘crystal’ Gibráltar ‘Gibraltar’ 

Prozéß  ‘process’ Épos  ‘epos’ 

 

Again, different phonologists account for these stress patterns in a variety of 

ways. Some argue that words ending in –VC are regularly finally stressed 

(due to the final heavy closed syllable) and cases of non-final stress should 

be interpreted as morphologically complex. Others derive non-final stress by 

lexically marking the final consonant or the whole final syllable as 

extrametrical. Yet another view is that in these words the regular stress 

pattern is penultimate.  For detailed discussions of these analyses see Jessen 

(1999).  

  Exceptional stress patterns are also displayed by words ending in –VV 

which can be stressed either finally ((39)a) or non-finally ((39)b): 

 

39)   a.     b. 

Armée  ‘army’  Aróma   ‘aroma’ 

Büró  ‘office’  Bikíni  ‘bikini’ 

Maríe  ‘Mary’  Álibi  ‘alibi’ 

Idée  ‘idea’  Márabu  ‘marabou’ 
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Here again the analyses differ greatly, and again we refer to Jessen (1999) 

for an overview of those.  

  To summarize, for the greater majority of German underived nouns the 

following generalizations seem to be reliable: 

 

40)  
• three-syllable window restriction; 

• closed penult restriction (closed by a consonant or containing a 

diphthong): 

o closed penults attract stress if final syllable light; 

o penults if not stressed themselves still prevent stress from 

shifting over the penult; 

o heavy final syllables attract stress; 

• heavy syllables attract stress: closed or with diphthongs (vowel 

length controversial); 

• final schwa restriction: final syllables with schwa are never stressed 

– in such a case, stress the penult; 

• generally schwa is unstressed; 

• final diphthongs and superheavies stressed; 

• variation in patterns concerning final –VC and –VV syllables. 

 

These conclusions seem to be experimentally supported. Though Jessen 

(1999) refers mainly to theoretical studies on German and not to 

experimental work, his generalizations outlined in (40) were experimentally 

confirmed by Wagner (2003), both in a test of the predictive power of these 

generalizations in a computational algorithm and in a production test using 

nonce words administered to German native speakers. 

 

2.3.5.2 Phonetics of German stress 

 
With respect to the phonetic realization of German stress, Marasek (1997) 

provides a complete overview of the literature reporting the phonetic 

measurements of stress. “The experimentally established acoustic cues of 

word stress in German include vowel duration, pitch and intensity changes as 

well as laryngeal features.” (Marasek and references therein). The duration 

of the vowel is thought to be the primary phonetic cue for stress (Jessen, 

1999). Word stress is also realized by a change in pitch which is an F0 

increase on the stressed syllable, however it is not the most reliable cue for 

stress as it is susceptible to changes associated with intonation and focus. 

The intensity or loudness of the stressed syllable is also significantly higher 

than that of an unstressed syllable. The differences between stressed and 
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unstressed syllables in a word are also distinguished by the different 

phonetic realizations of the vowels including both vowel quality and 

quantity. Unstressed vowels are often reduced. 

 

2.3.6 Spanish and Italian 

 

Spanish and Italian open up a different group of languages tested in this 

study. They both belong to Romance languages. In this study speakers of 

Spanish and Italian were included in one group due to an insufficient number 

of speakers from each of these languages to constitute separate testing 

groups. The similarity of the metrical systems of these two languages was an 

argument in favour of placing these speakers in one group. Den Os & Kager 

(1986) report that “Spanish and Italian, two related languages, basically have 

the same main stress rule, and that they only differ with respect to quantity 

sensitivity, and permitted entities of extrametrical elements.” (p.24-25). For 

the purposes of this study the similarities in their metrical systems were 

sufficient to include them in one group. 

 

2.3.6.1 Word stress in Spanish 

 
Main stress in Spanish falls within the three-syllable window at the right 

edge of the word. It is a quantity sensitive language which means that heavy 

syllables attract stress. The term ‘heavy’ includes syllables closed either by a 

consonant or a glide. Spanish has no distinction between long and short 

vowels (e.g. Kehoe, 2002). Main stress is assigned in a trochaic binary foot 

formed at the right edge of the word. The assignment of main wordstress in 

Spanish nouns could be described by the following generalizations. If the 

final syllable is closed, stress is final. If it is open, stress is penultimate. 

However, there are some exceptions. Stress patterns attested in Spanish are 

presented below in (41). Den Os & Kager (1986) make a distinction between 

words with and without a class marker in Spanish. A class maker (CM) is an 

inflection mostly vocalic indicating morphological gender. These two types 

of words show differences in plurals and derivations. In words with a CM 

stress is never final. When the penultimate syllable is closed or contains a 

glide stress always falls on this syllable ((41)b). If not, stress may go as far 

as the antepenultimate syllable ((41)a). Words without a CM may end either 

in a consonant or in a vowel or glide. Those ending in a consonant usually 

have final stress, but penultimate stress is also possible ((41)c). 

Antepenultimate stress in these cases is very rare. When it does occur it is 

accounted for by extrametricality (for details see Den Os & Kager, 1986). 
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Some words ending in a vowel or glide can be assumed to have the vowel as 

an inherent part of the stem, resulting in final-syllable stress ((41)d).  

 

41)  Stress patterns in Spanish (from Kager & Den Os, 1986:25) 

 

Stress     with a class marker  without a class marker 

  a.   b.   c.   d. 

  non-branching branching consonant vowel 

penult  penult  final  final 

 

penult  sabána  alérta  caníbal  --- 

  melóso  sosíego  jóven 

  alemána carámba cráter 

 

antepenult sábana  ---  régimen ---- 

  múltiple   espécimen 

  huéspede   ínterin 

 

final  ---  ----  civíl  panamá 

      alemán  dominó 

      mujér  convóy 

 

  As for the frequencies of occurrence of all of these stress patterns in 

Spanish, generally vowel-final words carry penultimate stress in Spanish and 

consonant-final words carry final stress (Face, 2006). 85-95% of the Spanish 

words follow the regular patterns described above (Guion et al., 2004, and 

references therein). 73% of Spanish words end in a vowel, and the token 

frequency of final syllables ending with a vowel in words of two syllables 

and longer is roughly twice that of final syllables ending in a consonant. 

Given that the regular stress pattern of Spanish words ending in a vowel is 

penultimate, most of words consisting of two or more syllables will have 

penultimate stress. 

  As a final point, we would like to return to the issue of QS in Spanish 

which seems to be under dispute. Accounts of Den OS & Kager (1986), 

Harris (1992) and many others suggest that Spanish is QS. However, Face 

(2006) cast a doubt on this assertion. He tested Spanish native speakers’ 

perception of nonce Spanish words in which syllable structure was 

manipulated but in which no syllable was phonetically more prominent than 

any other. He found that the speakers associated stress with final closed 

syllables, and in items with final open syllables with penults. His conclusion 

is not, however, that this should be attributed to weight sensitivity but rather 

to the nature of the final segment and similarity to the stress patterns of real 
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words. The reader should also be aware that accounts exist proposing that 

Spanish stress is lexical in nature, and quantity insensitive. Bárkányi (2002) 

tested Spanish native speakers’ production of nonce words and reports 

similar trends to those in Faces’ study: final stress tends to be produced on 

final closed syllables and penultimate if the final syllable is open. Notably, 

these are not the only patterns produced by the Spanish who also accepted 

antepenultimate stress over heavy penults. Bárkányi proposes that “quantity 

sensitivity of the system is a lexical heritage (that is why the core vocabulary 

of Spanish conforms to it), but it is not an active rule or constraint...[and] 

that Spanish stress is lexical (analogical). ... In the test shown we cannot 

discover the operation of a “default rule” in the stress assignment of made-up 

words. The case of Spanish nominal stress shows that not everything that is 

regular (oxytonic, paroxytonic, and proparoxytonic stress) is necessarily 

rule-based.” (2002: 391-2).  

 

2.3.6.2 Phonetics of Spanish stress 

 
Moving on to the phonetic realization of stress in Spanish, Prieto and 

Ortega-Llebaria (2006) made acoustic measurements of phonetic correlates 

of stress in both accented and unaccented environments. Spanish has 

practically no vowel reduction in unstressed positions. In their study, in 

[+accent], i.e. focused, conditions, a significant increase of pitch on the 

stressed syllable was observed but this was not observed in [–accent] 

conditions. This suggests that F0 is a relevant cue for accent rather than 

stress only. Further, they found that duration proved to be a significant 

phonetic cue of the stressed syllable both in accented and unaccented 

conditions. Also, finally stressed syllables were longer than syllables 

stressed in other positions. Further vowel quality also proved to be a 

consistent and significant correlate of stress, independent of whether stress 

coincided with pitch accent or not. Intensity was only significant in an 

accented environment but not in unaccented conditions. Finally, spectral tilt 

also proved to be a significant correlate of stress that also remained a reliable 

cue in unfocused conditions. They found that “stressed syllables tend to 

increase the intensity of the higher frequencies, and consequently have a 

‘flatter’ spectral tilt than their unstressed counterparts.” (p.4). However, 

Ortega-Llebaria, Prieto & Vanrell (2007) found that, though present 

acoustically, spectral tilt is not utilized perceptually by Spanish native 

speakers, but that stress contrasts are detected based on duration and overall 

intensity. 

  Prieto & Ortega-Llebaria (2006) and Ortega-Llebaria (2008) compared 

the degree of importance which each of the significant correlates plays in the 
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phonetic realization of stress. They found that duration is the most reliable 

correlate of stress in Spanish. It is followed by vowel quality, spectral tilt 

(which, however, tend to appear in the presence of pitch accent and the 

significance of which is barely above chance), and finally overall intensity. 

They emphasize that despite the fact that Spanish vowels do not undergo 

reduction in unstressed syllables, the role of other acoustic phonetic cues to 

mark the stressed vs. unstressed dimension is not exceptionally strengthened 

to compensate for that. 

 

2.3.6.3 Word stress in Italian 

 
As we have already mentioned, the metrical system of Italian resembles that 

of Spanish. In Italian nouns, the primary stress also occurs within a three-

syllable window at the right edge of the word and binary quantity sensitive 

trochaic feet are assigned. The issue of QS in Italian is slightly controversial. 

Earlier accounts of Italian stress have proposed that it is a quantity 

insensitive system (Den Os & Kager, 1986) but recent accounts propose that 

QS operates in Italian only on the stressed penultimate syllable, details of 

which follow in the next paragraphs (D’Imperio & Rosenthall, 2006). The 

final syllable is skipped due to extrametricality. The domain of stress 

assignment is the prosodic word which is the stem and the theme vowel 

(inflection). 

  As a result of the above metrical properties, the predominant stress 

pattern in Italian is penultimate where the penultimate syllable is heavy due 

to the vowel length. Antepenultimate and final stress occur much more rarely 

(D’Imperio & Rosenthall, 2006:10): 

 

42)   Stress patterns in Italian: 

a. penultimate stress:  

lavóro ‘work’, fucíle ‘rifle’, disgélo ‘thaw’ 

b. antepenultimate stress:  

ésito ‘result’, crédito ‘credit’, clínica ‘clinic’ 

c. final stress:  

café ‘coffee’, papá ‘dad’, aviditá ‘greed’, citá ‘town’ 

 

  Recent literature makes the following proposal with regard to the issue 

of heavy penultimate syllables and weight sensitivity in Italian. Vowel 

duration is not contrastive in Italian but vowel duration is known to be 

increased in stressed open syllables more than in unstressed vowels or 

vowels in closed syllables (D’Imperio & Rosenthall, 1999). However, the 

increased duration is not the same in all positions. The duration of a stressed 
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open syllable in penultimate position is much greater than that of the 

antepenultimate or final syllable and the latter shows almost no duration 

increase under stress at all. These differences in length were confirmed by 

acoustic measurements (see 2.3.6.4). D’Imperio & Rosenthall (1999) 

propose that these durational differences arise due to two types of 

lengthening in Italian: phonological lengthening responsible for the length of 

the penultimate vowel, and phonetic lengthening accounting for the duration 

of the antepenultimate vowel. According to D’Imperio & Rosenthall, this 

difference between the two types of lengthening supports the view that 

stressed penultimate syllables are heavy in Italian. Following Prince (1990), 

they suggest that the penultimate open syllables in Italian are longer to 

satisfy the requirement for a bimoraic foot (bearing in mind that Italian has 

syllable final extrametricality). Therefore lengthening arises to create a 

bimoraic foot (in Italian vowels and geminates are moraic) ((43)a). In case of  

an antepenultimately stressed vowel, however, the antepenultimate syllable 

creates a bisyllabic and a bimoraic foot together with the penultimate 

syllable and there is no need to additionally lengthen the antepenultimate 

vowel ((43)b). The increase in duration in an antepenultimate vowel is due to 

the phonetic realization of stress and is not represented phonologically as a 

bimoraic vowel. Hence, both examples in ((43)a) have a penultimately 

stressed syllable of comparable length. Thus, the duration of the penultimate 

vowel does not depend on whether there is more phonological material to its 

left. At the same time, the duration of these penultimately stressed vowels is 

significantly greater than that of the antepenultimately stressed vowel in 

((43)b) (D’Imperio & Rosenthall, 1999). 

 

43)            a.    táta  ‘nanny’   patáta ‘potato’  

 (σ)<σ>    σ(σ)<σ> 

  /\    |     |  /\    |   

 µµ  µ    µ µµ  µ   

                      

         b.   tátaro   ‘Tartar’   c. café ‘coffee’ 

(σσ)<σ>       σ(σ) 

  | |     |         |  | 

  µµ   µ        µ µ    

 

Penultimate stress occurs in the majority of words in Italian (70-80%, 

Krämer (in press)) and it is the regular patterns arising by an assignment of a 

trochaic foot at the right edge of the word and a prohibition of word final 

stress expressed either as extrametricality or a constraint (*non-final). 

According to D’Imperio & Rosenthall, the language shows a preference for a 

disyllabic foot implying that generally Italian is quantity insensitive. 
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However, when that condition cannot be fulfilled a monosyllabic (but 

bimoraic) heavy trochee is formed and further, if that is impossible, a 

monosyllabic degenerate foot as in ((43)c). These are word-finally stressed 

syllables, since final syllables are not lengthened in Italian. Exceptions to the 

penultimate pattern, i.e. antepenultimate and final stress, are seen as 

underlyingly lexically marked. About 20-30% of words have 

antepenultimate stress and only 0-2% may carry final stress (Krämer (in 

press)).  

  The theoretical account of Italian stress has been confirmed 

experimentally with native speakers’ production of nonce words, which are 

possible novel Italian words (Krämer (in press)). The results showed that in 

3-syllabic words consisting of light syllables stress was assigned either to 

penult or antepenult. If the penult was heavy (closed), it always attracted 

stress, however, a heavy antepenult did not. A fourth syllable increased the 

chance of penultimate stress greatly. Final stress never occurred. 

  Finally, neurolinguistic research also provides evidence that 

penultimate stress holds a status of a regular default in a language and that 

antepenultimate and final stress are treated as lexically marked (Galante, 

Trali, Zuffi & Avanzi, 2000, Cappa, Nespor, Ielasi & Miozzo, 1997)12. 

  To summarize, Spanish and Italian stress systems are similar. Both 

languages have stress located within the three-syllable window at the right 

edge of the word which is assigned in trochaic feet. Both languages are QS 

and have extrametricality. In both languages penultimate stress is the most 

frequently occurring stress pattern. What does differ between these two 

languages is that first, in Italian heavy penults can sometimes be skipped but 

it happens rather rarely (e.g. mándorla ‘almond’), while in Spanish this 

would happen more readily. Secondly, in Italian, final stress in consonant 

final words is rare whereas in Spanish it occurs more regularly. Also in 

Italian, we find words like féstival, cámion, cógnac which are consonant 

final and carry antepenultimate stress that replaced original final stress. In 

Spanish we have the opposite tendency, consonant-final words with 

antepenultimate stress are regularized to penultimate or final stress (régimen 

– regímen, ínterin – interín). These differences arise due to the differences in 

quantity sensitivity in the two languages (as described above), and due to the 

fact that different elements are extrametrical in these two languages: in 

                                                
12

 They report an aphasiac patient applying a rule locating stress on the penult and 

ignoring exceptions and another patient with stress impairment assigning stress 

correctly only to the heavy penults. In other cases stress errors arose. They account 

for that by proposing that the lexical stress-specific information became partially 

unavailable or inaccessible to a patient as opposed to the information on the regular 

phonologically assigned stress.  
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Spanish these are segments and in Italian whole rhymes (for details of this 

analysis see Den Os & Kager, 1986).  

 

2.3.6.4 Phonetics of Italian stress 

 
As has been mentioned, D’Imperio & Rosenthall (1999) measured the 

difference in length of stressed syllables in Italian. They have found that 

duration is an important cue for stress and that especially open penultimate 

syllables are longer than other syllables in a word. Open stressed penultimate 

syllables were longer than stressed antepenultimate vowels. Expanding a 

word to the left with syllables did not affect the duration of the stressed open 

penultimate vowel. Also a closed penultimate syllable was slightly longer 

than other stressed closed syllables in a word, though these differences were 

not as pronounced as in the case of open syllables. Thus the slight 

lengthening of the stressed antepenultimate syllable is considered to be a 

phonetic characteristic of stress. Italian then has two types of lengthening: 

phonological lengthening applying to penultimate syllables to satisfy foot 

bimoraicity and phonetic lengthening applying to other stressed syllables. 

Further, F0 has been reported as well to be a phonetic correlate used 

perceptually by Italian native speakers to identify stress, however it plays a 

lesser role than duration (Alfano, Llisterri & Savy, 2007, and references 

therein). 

 

2.3.7 French 

 

2.3.7.1 Stress in French and its phonetics  

 
Another Romance language under investigation in this study is French. The 

French stress system is relatively straightforward, namely stress falls on the 

rightmost full vowel (Roca, 1999:665-7, the final –e in the examples below 

is purely orthographic) (but note that French has no distinctive vowel length, 

Gess, 2008): 

 

44)   abricót    ‘apricot’ 

mâchicoulís  ‘machicolation’ 

ustensíle  ‘utensil’ 

sarbacáne  ‘blowpipe’ 
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  In the parametric framework, French has been captured as a language 

with word final stress (Halle & Vergnaud, 1987). The stress assignment 

procedure in French has been expressed as follows. French is QI and has no 

extrametricality. Main stress is located at the right edge of the word where an 

unbounded right-headed foot
13

 is created, e.g.: 

 

45)                   * 

(* * * * * *) 

  originalité  ‘originality’ 

 

  There are still some unresolved issues in French metrical phonology. 

One of them is the type of foot that would account for the French main stress 

pattern: either a syllabic iamb or simply just a word level right edge main 

stress rule (recall the discussion of unbounded systems in § 2.2.3.4, and on 

French further, see Roca, 1999).  

   A very important issue for French is the domain to which main stress is 

assigned. Granting that French is a language with final main stress, it is 

generally agreed upon that it is likely to be assigned at the level of the 

phonological phrase, not that of the word (Hayes, 1995, Roca, 1999, Fox 

2000, Hyman 2006). Stress occurs at the word level only when that level 

coincides with that of the phonological phrase, as in a word uttered in 

isolation as when reading out (44) and (45). This is important because 

despite linguists being generally aware of this situation in French, they still 

tend to categorize French as a language with word final stress in the 

literature on L2 acquisition of stress (e.g. Pater, 1997, Van der Pas & 

Zonneveld, 2004 (after Pater), Altmann, 2006). Further discussion of this 

point will take place in chapter 4, when we present our French test results, in 

comparison with the other languages of our study. 

  Recent studies have also shown that French has domain initial 

rhythmical accent. Sometimes this has been described as emphatic but recent 

models suggest it is simply a property of the stress assignment domain 

(Astésano, Bard & Turk (2002) and references therein). Initial accent is said 

to have a rhythmic function to, for example, avoid very long series of 

unstressed syllables. The important aspect of the model is that it 

differentiates between the emphatic and pragmatic initial accent, the 

emphatic accent being just a stronger surface realization of the rhythmic 

accent. The authors refer to the study by Astésano (2001), which 

investigated three types of French speech genre (reading, radio news and 

interview) and found phonetic support for the existence of the non-emphatic 

                                                
13

 Unbounded constituents are not affected by directionality of foot construction 

(Halle & Vergnaud, 1987).  
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initial accent. Initial accents identified by experts were measured for their 

correlates of stress and it was found that initial prominences differed from 

final ones in their length patterns. Initial accents had significantly longer 

onsets than rhymes while the opposite was true for final accents. Also the 

difference between the emphatic and non-emphatic initial accent has 

phonetic underpinnings: first, the onset-rhyme ratio was twice as long in the 

former as compared to the latter; and second, there were differences in the 

F0 slopes for the two initial accent types. The initial and final stresses can be 

interpreted as a biaccentual group, which can span more than one word 

(Duběda, 2002, after Fónagy, 1979). Duběda (2002), who investigated the 

nature of stress units in a corpus of spoken French, found that in French the 

stress units with only final stress constitute about 90% (out of all stress units 

investigated in the corpus) and the biaccentual stress units (with initial and 

final stress) constitute only 10%. There were no units with initial stress only.  

  Phonetically French stress is mainly marked by duration and as a 

second acoustic by F0 where the stressed syllable is aligned with *H (Barry, 

Andreeva & Steiner, 2007). Duběda (2002) also performed measurements on 

the phonetics of stress in the spoken corpus of French and confirms that final 

stress is marked systematically by a rising tone. Additionally, he found that 

the initial stress in biaccentual stress units is characterized by a higher 

intensity. 

 

2.3.8 Chinese 

 

2.3.8.1 Tonal vs. accentual systems 

 
The final language analyzed in this study is Mandarin Chinese. It is a 

language that is typologically very different from all the other languages 

described so far. It is an Asian language in which the contrastive and 

meaningful prominence that arises at the word level is tone not stress. In 

Mandarin Chinese, there are four distinctive pitch contours that realize 

lexical tones: level, rising, falling-rising and falling; and they contribute to 

the meaning of the word forming minimal pairs with tonal contrasts e.g. 

(Duanmu, 2000:210): 

 

46)                   word tone type  gloss 

mā level tone   ‘mother’ 

má rising tone   ‘hemp’ 

mă falling-rising tone ‘horse’ 

mà falling tone  ‘scold’ 
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  Before we continue further with details of the Chinese word prosody, 

we would like to concentrate for a moment on the explanation of tone as 

such and its relationship to stress, as it is not as straightforward as it may 

seem.  

  Hyman puts forward the following definition of a tone:  

 

47)  
“A language with tone is one in which an indication of pitch enters 

into the lexical realisation of at least some morphemes... the domain 

of tone is the morpheme. Depending on the language, morphemes 

with tone may be all, many or few. They can be lexical or 

grammatical morphemes, including tonal morphemes which lack a 

segmental content. ... the presence of tone is established on the basis 

of lexical realisation, i.e. the output of the lexical phonology. Tone 

may thus either be present in URs [underlying representations] or be 

introduced by rule. If this latter occurs at the lexical level, rather 

than postlexically, this would count as tone by the above definition. 

Tone is featural and paradigmatic: in a prototypical tone system such 

as Cantonese or Yoruba, one IDENTIFIES the tone of each tone-

bearing unit (TBU). In other words, tone has a ‘distinctive 

function’.... The tone system may consist of a simple binary 

opposition, e.g. /H, L/, or involve more levels, contour tones and 

specific tones accompanied by phonation types (glottalisation, 

breathiness, etc.). ... the TBU ... can be the syllable or the mora.” 

(2006:229-231). 

 

When it comes to the differences between stress and tone, Hyman points out 

that tone is featural and paradygmatic while stress is structural and 

syntagmatic. He says that prototypical tone has a distinctive function while 

stress has a contrastive function. One identifies tone on a TBU and one 

locates stress within the lexical domain. According to him, the most 

important characteristic of stress is its obligatoriness, i.e. that every lexical 

word has at least one syllable marked for the highest degree of metrical 

prominence. Further, stress is a property of a syllable while tone is a 

property either of a syllable or a mora. Tones can be contrastive in two ways: 

the different tones occurring in the same positions (e.g. H vs. L) or simply 

the presence vs. absence of a tone on a certain syllable (Van der Hulst, 

1999). It has been reported that tone (just like stress (see chapter 3)) is 

mastered by Chinese children very early in life, before the segmental system 

(Juffs, 1990:100). Further, stress and tone may or may not co-occur in a 

language and their relationship is rather intricate. Details of this follow 

immediately below. 
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  Just like accentual (stress) systems, there is a large variety of tonal 

systems that differ in their characteristics. First of all, a distinction can be 

made between monomelodic and polymelodic tonal systems (Van der Hulst, 

1999). Further, there are different proposals as to how to analyze each of 

these categories and their subtypes. Van der Hulst proposes the following 

typology of systems that show some relationship between accentual structure 

and pitch/tone (1999:94): 

 

48)  
a. Tonal accent 

b. Tone-sensitive accent 

c. Accent-driven reduction 

d. Pitch accent 

 

  The first type is a tonal accent system. Generally speaking, in such a 

system we find the phonological category of accent and that of a 

phonological tone as there is a tonal contrast and not all tones that appear can 

be analyzed as being introduced by accent. So morphemes in these languages 

may or may not introduce a H tone. The tonal accent class refers e.g. to cases 

of languages where H tones can be associated with accented positions but 

where it is possible to have accented syllables without tones associated with 

them, as in Somali. This category also comprises languages where accents 

play a role in the distribution of tones but which at the same time have clear 

stress-like properties and these are e.g. Scandinavian languages and 

Limburgian dialects.  

  The second type, the tone-sensitive accent system, refers to languages 

that have a tonal contrast and accent structure assigned with reference to 

tone. Van der Hulst gives an example of Golin, where the last high tone 

syllable is accented but the high tone may be absent and then the final 

syllable is accented.  

  The third type, accent driven tonal reduction systems, illustrate yet 

another possible interaction between tone and accent in the polymelodic 

systems, where the assignment of accent and tone occur independently. Van 

der Hulst proposes that Chinese is an example of such a system and that the 

evidence for the accentual organization in this language is formed by the 

influence the accentual structure has on the neutralization of the tonal 

contrast in weak or unstressed positions (more about this follows below in § 

2.3.8.2). He characterizes these systems as accent-driven tonal reduction 

systems.   

  The last type, pitch accent, is actually an accent-only monomelodic type 

as tones are not contrastive and pitch is just an exponent of accent. 



Stress and metrical systems 65 

  Next to the types specified in (48), Van der Hulst pinpoints other 

system types recognized in the literature: 

 

49)  
e. Non-accentual tonal languages; 

f. Non-accentual languages. 

 

He expresses a doubt, though, whether truly non-accentual systems exist as 

he assumes that “all languages have an accentual organization. It is simply 

not necessary that the accentual structure be manifested in terms of clear 

phonetic cues.” (p.95). Not everybody agrees with this opinion. For example, 

Van Zanten, Goedemans & Pacilly (2003) report very detailed experimental 

data on Indonesian showing it has no word stress but only intonational pitch 

accent. Hyman (2006) also includes in his typology a category of [-tone, 

-accent] languages.  

  We have presented Van der Hulst’s view on the typology of languages 

with respect to their accentual and/or tonal properties. However, in some 

aspects, scholars differ in their opinion as to how these languages should be 

classified and how such a typology should look. Hyman (2006) proposes that 

languages are generally of two types: tonal and stress accent. He argues that 

there is no pitch accent prototype. Since stress and tone may co-occur and 

languages choose between their non-definitional properties that cluster 

within tone vs. stress accent systems, a range of intermediate languages exist 

that may not be easily categorized (for details see Hyman, 2006).  

  The upshot of this (necessarily brief) introduction is the conclusion that 

the debate about the typology of word prosodic systems with respect to their 

accentual and tonal properties is still in progress. Our first aim was to 

familiarize the reader with the phenomenon of tone and its overall 

characteristics. The second was to shed some light on the complexity of the 

relationship between tone and stress and that it is not necessarily exclusive. 

And the third was to provide a glimpse of the complexity of tonal systems 

(only at the word level, the phrase level is an entirely different and complex 

matter again). In the current study we concentrate only on one of the types of 

tonal systems, the details of which follow in the next section. 

 

2.3.8.2 Word prosody of Mandarin Chinese 

 
As exemplified in (46), Mandarin Chinese (henceforth MC) is a tone 

language with four distinctive tones. Tone is a prominence at the word level, 

realized as a pitch contour over a syllable and in MC it has a contrastive 

function similar to stress in stress languages (Duanmu, 2000). Of the 1300 
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MC syllables including tones most are full syllables and the four tones are 

fairly evenly distributed across them (Duanmu, 2006). MC has two types of 

syllables: full and weak. Full syllables are mostly monosyllabic content 

words and are underlyingly marked for tones. Full syllables are also louder 

and longer. Weak syllables are mostly grammatical words, they are short and 

do not have tones. Duanmu (2006) states that in syllable theory, full syllables 

are heavy and have two moras, while weak syllables are light and 

monomoraic.  

  As already mentioned, the primary acoustic correlate of tone is the 

fundamental frequency. The weak syllables that are toneless have a 

phonetically low pitch. There have been many proposals as to the identity of 

the tone bearing unit (TBU) in Chinese, but Duanmu cites evidence that 

seems to favour one particular proposal, namely that the TBU is the moraic 

segment (as in (50)a) (as opposed to the whole syllable, for example, as in 

(50)b) or the rhyme, as in (50)c)) and that each TBU can carry just one tone 

(Duanmu, 2000:218). Thus, a short syllable may carry just one tone and a 

long one (especially in final position) may carry two. 

 

50)                a.  H  L         b. mai         c. mai 

  \  /   \ | /   | \/ 

mai    S  OR 

   / \   / \     /\ 

  µ  µ  H L    HL  

 

  An important aspect concerning the analysis of Chinese word prosody 

that needs to be mentioned is the fact that it has been proposed that next to 

tone, Chinese can be analyzed as a stress language as well, where stress and 

tone coexist (see the previous section). Chinese linguists disagree, however, 

on both whether Chinese has stress at all, and among those who think it does, 

where it would be placed (Duanmu, 2000:125). It has been proposed that 

Chinese has final stress mostly due to the fact the final syllable is always the 

longest in a word. But in the meantime, it has been suggested that such 

evidence is confounded by the final lengthening which would account for the 

final syllable length. Another problem with this stress theory is that: “First, 

some proponents seem to be relying on their own intuition ... [but] native SC 

[Standard Chinese
14

] speakers often do not agree with each other on such 

judgments.” (Duanmu, 2000:136).  

  Duanmu (2000, 2006) proposes that Mandarin Chinese has initial stress 

which is phonetically difficult to detect on the surface (if at all) as it occupies 

the same position as tones. Its presence, however, can be deduced from the 

                                                
14 By Standard Chinese Duanmu refers to Mandarin Chinese. 
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constituent structure that is formed by the alteration of strong and weak 

syllables. He claims that a combination of full and weak syllables in MC is 

comparable in terms of prominence to that of English words such as Peter, 

Anna or panda. In Chinese, strong, or stressed, syllables often co-occur in a 

word and they all carry tones; it is difficult ‘to feel’ stress in Chinese because 

it is a tone language in which pitch contour cannot be used to indicate stress. 

However, F0 is known not to be the best correlate of non-focus stress 

(Sluijter & Van Heuven, 1996a). Moreover, if any phonetic cue usually used 

for stress is used in a language for other purposes, as for example length for 

contrastive vowel length, such a language will utilize other cues instead to 

mark stress (P&D, 2002) e.g. intensity or F0. Therefore, if Chinese has 

stress, it might use other phonetic cues (apart from F0) to mark it (as other 

stress languages do), and it should be possible to measure this acoustically. 

However, we are not aware of any study reporting on this (so far).    

  Duanmu further suggests that stress in Chinese can be explained in 

terms of both moraic trochees and disyllabic trochees. Full syllables should 

be treated as consisting of two moras, forming a foot on their own that will 

be stressed. In poetry, however, disyllabic feet were used. It also seems that 

disyllabic feet are domains for some tone sandhi. Moreover, Chinese has a 

requirement that minimal words be disyllabic. Monosyllabic nouns are often 

extended with a semantically redundant syllable, e.g. instead of Fa ‘France’ - 

Fa Guo ‘France Country’ is used, or instead of Wang ‘Wang’ - Lao Wang 

‘old Wang’ or Xiao Wang ‘Little Wang’ is used. However, Sudan ‘Sudan’ 

and Yindu ‘India’ can be used by themselves without the additional ‘country’ 

word. The disyllabic requirement has led to the creation of a large dual 

vocabulary with monosyllabic and disyllabic forms of the same words. 

Duanmu reports that the majority of words in Chinese are disyllabic (about 

69.8%), 27% of words are monosyllabic, and a small 3% is 3-syllabic. But 

most of those disyllabic words are compounds. He proceeds to explain 

further the kinds of feet that these disyllabic nouns can form.  

  A disyllabic noun or a compound can consist of two full syllables both 

heavy, or one full and one weak syllable, thus heavy and light, but not of a 

weak and full syllable thus light and heavy. He takes this as evidence that 

disyllabic MC words form disyllabic and bimoraic trochees which he calls a 

dual-trochee (2006):  

 

51)       H   L   H      H 

 x   x 

Syllabic trochee: (σ   σ)  (σ      σ) 

    / \    |   / \     / \   

Moraic trochee:             (µµ). µ  (µµ).(µµ) 

     x     x      x  
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He further proposes that we can distinguish three degrees of stress within the 

dual-trochee: 1) a heavy syllable heading the disyllabic foot (which he 

compares to the case of English stress coinciding with pitch accent); 2) a 

heavy syllable that does not head the disyllabic foot (which he compares to 

syllables with secondary stresses); and 3) a light syllable (compared to 

unstressed syllables). He further explains that 1) and 2) are difficult to 

distinguish as they both have tones and unreduced rhymes, but 3) is easy to 

distinguish compared with 1) and 2) as 3) has no tone and a reduced rhyme.  

  It is important to emphasize that even if it is assumed that stress exists 

in Chinese (which is still a controversial issue) and Duanmu’s account is 

followed, the character of this stress is still very different from the stress that 

we discussed in stress languages. Since full or strong syllables which would 

carry stress are at the same time syllables that are underlyingly marked for 

tones and these tones are realized phonetically as they have an important 

contrastive function, it is difficult to imagine what the function of stress 

would be at the word level. It seems that it has no discernable function at this 

level and is not even ‘noticed’ by the native speakers. Duanmu himself says 

that “there are no SC words that are distinguished by stress alone” 

(2000:134) and that Chinese native speakers and linguists do not agree with 

regard to whether stress exists at all or where it would be. Chen (2007) also 

writes: “Speakers of Standard Mandarin (SM) usually have no intuition of 

the position of stress of SM. Acoustic phonetic studies of stress in SM do not 

offer consistent results.” (p.1645).  

  Chow (2004) tested 33 native speakers of MC to check whether they 

show a preference for the proposed disyllabic foot structure in perception. 

They were tested on their perception of an utterance (where no contextual or 

acoustic information was available) that could be parsed either into di– or 

trisyllabic constituents. Given the theory of disyllabic footing in MC, one 

could expect that native speakers should show some preference towards it, 

however, disyllabic feet were not favoured over trisyllabic feet at all. Chow 

concludes: “Given an ambiguous sequence that can be parsed into disyllabic 

or trisyllabic groups without violating syntactic constituency, experimental 

data indicate that, native speakers of Mandarin are just as likely to choose 

one structure or the other, regardless of their prosodic make-up. In other 

words, the quantitative aspect of the prosodic organization does not seem to 

be taken into account in the process of speech parsing.” (p.4). It seems that 

the issue of metrical structure in Chinese is still far from settled.  

  To conclude, in the aspect relevant to this study, i.e. obligatory 

prominence surfacing at the word level, Mandarin Chinese differs greatly 

from the non-tonal stress languages tested in this study. Also Van der Hulst 

indicates that: “...[only] the notion of accent that underlies tonal accent and 

pitch accent systems can be identified with the notion of accent that we find 
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in language[s] that are commonly referred to as stress languages.” (1999:93). 

Thus the nature of stress in accent driven tonal systems like Chinese is not 

comparable to that of stress in non-tonal accentual systems. The relevant 

prominence in Chinese that can be seen as an equivalent of stress in non-

tonal stress languages is tone as its function is comparable to that of stress in 

languages with contrastive stress, namely it bears on the meaning of the 

word.  

 

2.4 Conclusions 

 

The general purpose of this chapter was twofold. Its first goal was to 

familiarize the reader with the phenomenon of stress at the word level and 

with its characteristics. These include the overall properties of stress as well 

as different phonological factors that may affect its position in words and 

which at the same may account for the differences between cross-linguistic 

metrical systems. We also briefly introduced and characterized another type 

of equivalent word prosodic property, namely tone. The second main 

objective of this chapter was to present in detail the stress systems of the 

eight languages under investigation in this study. In doing so we hope to 

have provided an impression of how these languages differ with respect to 

one another and also with respect to the L2 tested, and of course which 

challenges the L2 learners coming from these different backgrounds need to 

face when learning the Polish stress system. Below, we give a brief overview 

of the major differences between these languages. Table 2 shows the general 

similarities and differences between the languages formulated in terms of 

generalizations about the type of L1 stress system and possible stress 

positions (marked in boldface). Table 3 gives a summary of the differences 

in the phonological factors determining the nature of the metrical systems 

across the languages under investigation. And finally, Table 4 provides an 

overview of the phonetic cues that these languages use to realize stress 

acoustically. In that table (wherever the literature provided the information), 

we have indicated the rank of importance that a cue plays in the acoustics, 

giving number 1 to the most relevant cue and the increasing numbers 

indicating the decreasing importance.   

  The next chapter (chapter 3) will discuss the view that the properties of 

the metrical systems introduced in this chapter may have consequences for 

the representation of stress in the mental lexicon. These phonological 

properties lead to certain regularities and irregularities of stress patterns in 

L1 and this has been considered to be a crucial factor determining stress 

perception abilities in general and in L2, and has been incorporated into 
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stress perception models. One of the major purposes of this dissertation will 

be to investigate whether these models make correct predictions with respect 

to the data made available by our experiments (chapter 4). Further, the 

properties of metrical systems introduced in this chapter will help in the 

understanding of the experimental set-up of many studies on L2 production 

of stress, which will be discussed in chapter 5.     

 

Table 2. An overview of the metrical systems of L1s under investigation. 

 

language system type L1 stress pattern 

Polish phonological fixed penult σσσσ 

Czech phonological fixed initial σσσσ 

Russian lexical any position σσσσ 

English  phonological  

& lexical 

σσσσ 

German phonological  

& lexical 

σσσσ 

Spanish & Italian phonological  

& lexical 

 

 

right word-edge 

3-syllable window 

σσσσ 

French phonological fixed final (!phon. phrase level!) σσσσ 

Chinese tonal ------ ----- 
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Table 3. Summary of phonological factors in the metrical systems across the 

L1s tested. 

 

Phonological factors Lang. 

main 

stress 

foot 

type 

direction 

feet assig. 

QS - heavy 

syllables 

extr. 

Polish right bounded 

trochee 

leftwards --- no 

Czech left bounded 

trochee 

rightwards --- no 

Russian --- unbounded 

iamb 

--- --- --- 

English  right bounded 

trochee 

leftwards CVV; CV(V)C yes 

German right bounded 

trochee 

leftwards CVVC (diphthong); 

CV(C)C; 

long vowels? 

yes 

Spanish  right bounded 

trochee 

leftwards CVC; CVV (glide) yes 

Italian right bounded 

trochee 

leftwards CV(V/C) 

(only penult) 

yes 

French right unbounded 

iamb 

--- --- no 

Chinese --- ---- --- --- --- 

 

   As mentioned in section 2.2.3.5 regarding directional iterative foot 

assignment generating positions of secondary stress, these tables contain 

parameter values based on the ‘unmarked’ connection between 

‘directionality’ and ‘main stress edge’, which is that the two preferentially 

have the same value. This is often the (largely) empirically correct 

assumption, but we are aware that secondary stress and the value of 

‘directionality’ is often a controversial issue for a given language, including 

the languages tested in this study (as indicated in the language-specific 

sections above). We reemphasize, however, that the principal issue in the 

next chapters will be main stress, with secondary stress entering the stage 

only where apparently relevant. Second, for extrametricality we include the 

value employed by the ‘default’ phonological mechanism assigning main 

stress, rather than the value employed lexically in exceptional cases such as 

those having antepenultimate main stress in Polish. 
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Table 4. Overview of the phonetics of stress in the L1s tested. 

 

Language Phonetics of primary stress 

 F0 spectral 

tilt / 

loudness 

intensity duration vowel 

quality 

unstresssed 

vowel 

reduction 

Polish √ √     

Czech √1  √2 √2   

Russian   √ √  √ 

German √ √ √ √1 √ √ 

English √4 √2 √4 √1 √3 √ 

Spanish  √3 √4 √1 √2  

Italian √   √1   

French √2   √1   

 
Notes: 

Polish - stress phonetically weak; the stressed syllable marked by the highest F0 

together with a sharp F0 slope; spectral tilt not different between primary & 

secondary stresses only between stressed vs. unstressed syllables.  

Czech - stress phonetically weak; the stressed syllable has a low tone followed by a 

rise on the next syllable. 

Spanish - native speakers do not use spectral tilt perceptually to identify stress.  

 

 



CHAPTER 3 

Perception of stress: theoretical background and 

predictions 

3.1 Introduction 

 

The (L2) perception of word stress has been investigated in different lines of 

research, each focusing on a slightly different aspect of that process. 

Phoneticians for instance investigate the phonetic realization of stress in 

different languages, and whether these differences may affect speakers’ 

cross-linguistic perception of stress. Phonological studies have focused on 

how the differences in phonological properties of different metrical systems 

(parameters, for instance) may affect the L2 perception of stress. In a 

different, psycholinguistic line of research, recent studies have investigated 

stress perception in terms of the mental representation of stress in the lexicon 

and its influence on the process of perception. In this chapter we will focus 

on the last two perspectives, i.e. the L2 perception of stress in phonology and 

psycholinguistics. These will be the contexts within which we will present 

analyses of the data obtained in the investigation reported on in this 

dissertation (chapter 4). In this chapter we provide an overview of the 

literature, and present models of stress perception that have been proposed in 

recent psycholinguistics (Dupoux and Peperkamp, 2002; Peperkamp and 

Dupoux, 2002), in § 3.2, and in phonology (Altmann and Vogel, 2002), in § 

3.3. Each section ends with some critical remarks relating its contents and/or 

relevance to the current study. Furthermore, a detailed study of this literature 

will show that despite some similarities, the two models, i.e. the one 

proposed in psycholinguistics and in phonology, differ as well. These 

differences lead to divergent predictions concerning the current data. We 

finish by stating these predictions and the research questions arising from 

this analytical discussion of the literature.  
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3.2 Stress ‘deafness’ – a psycholinguistic perspective on stress 

perception 

 

While speakers of some stress languages can identify the position of main 

stress in a word of their native language with relative ease, speakers of other 

stress languages seem to have considerable difficulties performing that task, 

and may even fail to do so. Dupoux, Pallier, Sebastián-Gallés & Mehler 

(1997) suggested that a speaker’s ability to ‘hear stress’ is mainly 

conditioned by the metrical system of his or her L1 and the consequences the 

properties of this system have for the representation of stress in the mental 

lexicon. Their study established a line of research that, among other things, 

led to a more sophisticated framework of stress perception. Below we first 

present the details of the initial 1997 study, and then proceed to discuss the 

series of studies that followed. Subsequently, we discuss the implications of 

this framework for the L2 perception of stress and state the predictions it 

makes about our experimentally obtained data.  

  Dupoux et al. (1997) suggested that the L1 stress system shapes 

speakers’ processing routines and representation structures, which in turn 

determine the perceptual sensitivity in the area of stress - both in one’s 

mother tongue and possibly in the L2, too. Prosody plays an important role 

in first language acquisition and very young children are known to be able to 

extract rhythmical properties of a language. On the one hand, this facilitates 

the acquisition process and shapes the language-specific production and 

perception processing routines, but on the other hand, these routines tend to 

become fixed and disruptive in the later processing of foreign languages:  

 

1) “...prosody is essential during first language acquisition. When the 

child first learns a language, he or she extracts its rhythmical 

periodical properties. Those properties facilitate language 

acquisition and trigger adjustments on perception and production 

routines that allow efficient language-specific processing. […] [I]n 

adults, these adjusted perception and production routines are no 

longer very flexible and disrupt in certain ways the processing of 

foreign languages. This helps us to explain how natural languages 

are processed differently by native and by proficient foreign 

speakers of those languages.” (Dupoux et al. 1997:406) 

 

  Dupoux et al. (1997) report on a cross-linguistic test of how such L1 

routines affect perception of stress. They conducted a series of four 

experimental studies which involved native speakers of French (consistent 

final stress) and Spanish (only partly rule-based stress within the three-
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syllable window at the right word edge) (for details of these two systems see 

chapter 2). Since stress in Spanish is partially contrastive, its native speakers 

must represent and process it lexically – which is the exact opposite for the 

French who need neither of those. Speakers of these two languages were 

tested to determine what kind of influence these differences in their L1 stress 

systems, including the differences in processing and at the representational 

level, have on their ability to perceive stress contrasts.  

  The experimental task used in this study was an ABX discrimination 

task with accent contrasts. Speakers heard nonce words with different 

positions of stress in three items (e.g. bopélo – bopeló). They had to identify 

whether the last item (X) was like item B or A. The stimuli were recorded by 

Dutch native speakers using a subset of phonemes existing in the three 

languages, the items being 3-syllabic words with stress contrasts between the 

1
st
 and the 2

nd
 syllable or the 2

nd
 and the 3

rd
. The three tokens in ABX were 

spoken by three different speakers (male and female voices) to minimize the 

use of acoustic-based strategies.  

  The authors hypothesize that for the Spanish speakers one would expect 

these contrasts to be equally easy as they are all legal positions of stress in 

Spanish and we know that Spanish speakers represent stress lexically as it 

can be contrastive. However, for the French speakers one could expect that 

the contrasts involving final stress might be easier to identify since French 

has final stress only, but if French native speakers do not represent stress at 

all (which is a possible and probable option as their stress is very regular), 

then all contrasts should be equally difficult for them.  

  The results showed the following. First, French native speakers made 

significantly more mistakes than the Spanish speakers. Second, no effect of 

accent position was found (i.e. the difference between 1st vs. 2nd and 2nd vs. 

3rd) in either language group. The results also showed that (in ABX) A-

responses yielded more errors than B-responses and that subjects were 

slower on A-responses. Thus, the general finding of this experiment was that 

the French performed worse on the task, which was reflected both in the 

error rates and in the reaction times. Moreover, very interestingly accent 

position played no role. This is no surprise in the case of the Spanish who 

have the contrasts between all the positions in their L1, but it is interesting 

that for the French there is no stress-final facilitation effect. The authors 

therefore suggest that the French have difficulty with perceiving accent in 

general.  

  In the second round of experiments, subjects were tested with items that 

had the same segmental structure as those used in the first experiment and 

which were recorded by the same Dutch native speakers. However, this time 

the stimuli contained both phonemic and accentual contrasts (e.g. sopélo – 

bópelo). It was again an ABX discrimination task. This time subjects were 
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asked to ignore the differences in word accents and concentrate on the 

phonemic contrasts, the prediction being that if accent constitutes a part of 

the Spanish grammar it should be more difficult for native speakers of 

Spanish to ignore it. The French, in contrast, should have no problems with 

ignoring accent if it is not represented. These predictions were borne out – 

this time the Spanish made significantly more errors and had longer reaction 

times than the French. 

  In the third experiment three conditions were included: accent contrasts 

only, phoneme contrasts only, and both phoneme and accent contrasts at the 

same time. Since Spanish represent both the phonemic and accentual 

information, they should be faster in the latter condition than in the other 

two. For the French accent should play little role. The stimuli were again 3-

syllabic nonce words (this time with a new segmental structure), recorded 

again by Dutch speakers. This time then the A and B items differed by 

phoneme only (e.g. fídape – lídape), by accent only (fídape – fidápe), or by 

both (fídape – lidápe). The overall error rates were not significantly different 

between the groups, but the French were slower in the items with accent 

contrasts than in the other two conditions (and slower than the Spanish) 

suggesting they make no use of accent in the ‘mixed’ condition. The Spanish 

speakers were faster in the mixed condition than in the other two conditions.  

  Overall, the authors also found differences in the performance on 

different response types – those immediately preceding the match (so B in 

ABX) being easier. This, they suggest, implies that judgment of the 

immediate identity (B responses) was performed at a shallow memory store 

and judging identity of items with intervening material (A responses) 

requires holding stimuli in the memory. This effect can especially be 

observed among the French speakers, but in general they show difficulties in 

both cases, i.e. A and B responses. The authors suggest that this implies that 

the French may represent stress only on a shallow acoustic level and that 

stress may not be represented at all in more abstract and long term storage. 

In order to find out if the French simply do not hear the acoustics of stress or 

if it is indeed an inability to represent and store accent in a memory, yet 

another experiment was conducted.  

  In the fourth experiment, the French speakers had to discriminate 

between two stimuli (spoken by the same speaker) and to simply say if they 

were the same or different. The stimuli differed either in stress position or 

phonemic structure. An intervening tone was played between the items 

which was either long or short to check for a potential effect of memory 

load. The authors’ hypothesis was that long tones remove more traces of 

echoic/acoustic memory than shorter ones, and subjects should therefore be 

forced to rely on a more central representation. If the problems of the French 

speakers lie at the level of acoustic processing of stress, then they should 
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have problems with stress contrasts in general, irrespective of the tone 

length. However, if that impairment lies at the representational level, then 

they should have less/no problems in this simplified task (as compared to the 

previous experiments), or problems with the longer tone only. This time the 

French subjects were capable of discriminating between the stimuli with 

accent contrasts quite well. There was a trend towards more errors in the 

condition with longer tone. Therefore, the authors suggest “that acoustic 

information is processed in basically the same way in French and Spanish 

subjects. However, in order to retain such information in a short term 

memory store, this information has to be recoded into a more abstract level. 

[They] further suggest that language-specificity comes into play at this level. 

After acoustic information is processed, it is recoded in a different linguistic 

format by speakers of different languages. Word accent plays no lexical role 

in French, and is hence not represented at this level. … For Spanish subjects, 

accent appears to be a non-detachable aspect of phonological information, 

whereas for the French, this information is not represented, at least not at the 

level that is supposedly tapped by this task. Stress is probably used at a 

different level by French speakers, for example, for finding word or 

phonological phrase boundaries.” (1997:418-19).  

  The lack of an abstract representation of stress causing the problems 

with stress perception in the French was termed as stress “deafness”. (This 

became a quasi-theoretical notion in further research in this vein starting 

from Peperkamp, Dupoux & Sebastián-Gallés (1999) and in the other studies 

that followed.) The variety of tasks used by Dupoux et al. (1997) showed 

that the stress ‘deafness’ effect seems to increase proportionally to memory 

load. This means that French native speakers can perceive stress 

acoustically, as they show stress ‘deafness’ at a more abstract processing 

level only when the memory load increases. 

  With respect to the modeling of the suprasegmental information, 

Dupoux et al. (1997) suggest that the above results imply the following. 

Firstly, the suprasegmental information stored is not universal but language-

specific. Secondly, prosodic dimensions with contrastive values will be 

specified at the representational level, while those fixed or predictable will 

not be represented at all. The authors predict that their results will extend to 

other accent distributions (e.g. speakers of languages with initial stress 

resembling the French) and to other suprasegmental dimensions (e.g. tone, 

pitch accent).  

  According to the authors, this interpretation of the results seems to be 

supported by other studies reporting on the role of prosody in first language 

acquisition and the time course of the L1 acquisition process (1997:419): 
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2) “Such a view is compatible with studies showing that knowledge 

about the use of suprasegmental structure in the native language 

begins to be acquired very early by the young infant, perhaps earlier 

than knowledge about permissible segmental units (Jusczyk, Cutler 

& Redanz, 1993; Mehler, Jusczyk, Lambertz, Halsted, Bertoncini, & 

Amiel-Tison, 1988; Mehler, Bertoncini, Dupoux, & Pallier, 1994)… 

Jusczyk, Friederici, Wessels, Svenkerud, and Jusczyk (1993) found 

that infants show some sensitivity to their language’s phonotactic 

properties around the age of 9 months…. Mehler and colleagues 

have argued that infants learn about the prosody much before they 

learn about the segments of their own language. Indeed, Mehler et 

al. (1988) have shown that very young infants react differentially to 

novel sentences from their native language very shortly after birth. 

Moreover, infants still display such a differential reaction when the 

utterances are filtered to ensure that most of the segmental 

information is removed and only the prosodic information remains 

available. Moon, Cooper, and Fifer (1993) report similar results. 

Thus, infants individuate prosodic properties of their native language 

before they begin to specify its segmental aspects. Incidentally, it 

can be argued that the early individuation of prosodic properties 

protects the infant who is confronted from birth by multilingual 

input. Jusczyk, Hirsh-Pasek, Kemler-Nelson, Kennedy, Woodward, 

& Piwoz (1992) have shown that infants around 6 months are 

sensitive to sentence level prosodic boundaries. Jusczyk et al. (1993) 

have shown that by 6 months, English infants start to be sensitive to 

the typical stress pattern of their language (that is, strong-weak). We 

conjecture that around the same age, French infants should start 

losing sensitivity to accent contrasts.”  

 

  The results obtained by Dupoux et al. (1997) were replicated in a 

number of follow up studies conducted by some members of the same 

research group. Peperkamp, Dupoux & Sebastián-Gallés (1999) and 

Dupoux, Peperkamp & Sebastián-Gallés (2001) obtained similar results with 

another experimental paradigm – using a short-term memory task where 

subjects had to memorize items with either phonemic or accentual contrasts, 

associate them with certain keys and later identify them. The memory load 

was controlled in the task by increasing the sequences of the minimal pairs 

that subjects had to recognize from 2 to 6 items in a row. The French 

speakers showed again significantly poorer discrimination of stress contrasts 

which grew as a function of increasing the memory load – none of which 

was found for the Spanish. Dupoux et al. (2001) also conducted the same 

experiments introducing changes in the pitch contour (through resynthesis) 
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in the stimuli: “[t]hese changes were only plus or minus 5% of the original 

pitch. We expected that this modification would make it difficult for the 

French participants to rely on an acoustic representation. By contrast, pitch 

variations alone should not affect the Spanish participants too much, since 

Spanish speakers represent stress abstractly in the phonological 

representation.” (Dupoux et al., 2001:1610). In the results, the French did 

perform indeed worse on the stress contrasts than previously while the pitch 

changes had no effect on the performance of the Spanish, suggesting they 

rely more on the acoustic information and not on an abstract phonological 

representation. 

  The above studies were restricted to the performance of French and 

Spanish native speakers, but they inspired an idea that the facts observed 

about the French and the Spanish could perhaps be extended to speakers of 

other languages as well. What followed was indeed a series of studies aiming 

at establishing a typology of languages with different metrical systems in 

terms of different consequences they may have for the mental representation 

of stress and how it would account for the speakers’ stress perception 

abilities. Details concerning the relevant studies are presented in the 

following sections.   

 

3.2.1 A typological and acquisitional account of stress ‘deafness’ 

 

Once stress ‘deafness’ had been established for the French in comparison to 

the Spanish, an idea arose to investigate its potential typological character as 

well as to attempt to provide an explanation for the way in which stress 

‘deafness’ arises. The design for this investigation and the initial hypotheses 

were developed in Dupoux and Peperkamp (2002) (henceforth D&P) and put 

to test in the study of Peperkamp and Dupoux (2002) (henceforth P&D). 

Below, we present the framework of stress ‘deafness’ proposed in these 

studies (as well as partially in Peperkamp (2004) who summarizes and 

interprets it further).  

  In the previous studies (see § 3.2) French speakers were found to be 

stress ‘deaf’, i.e. they had problems with identifying stress contrasts while 

Spanish speakers did not. It has been suggested that this is due to the fact 

that French natives do not store stress in their mental representation of a 

word (because in their L1 it is extremely regular and carries no meaning) and 

Spanish speakers do (because it is contrastive in their L1). P&D set out to 

investigate further whether it is a lack of a contrastive property in the lexicon 

or rather a complete lack of that property that is responsible for the attested 

stress ‘deafness’. In order to do that they tested native speakers of other 

languages that had a regular L1 stress pattern and which therefore they 



CHAPTER 3 80 

assumed were comparable to the French (but not the Spanish). They tested 

native speakers of three other languages with a regular stress: Finnish, 

Hungarian (both fixed initial) and Polish (fixed penult). Their aim was also 

to explain how and when stress ‘deafness’ arises in individuals speaking 

different languages.  

  Their line of investigation and argumentation begins with an analysis of 

some facts about L1 suprasegmental acquisition and the psycholinguistic 

evidence which indicates that it begins very early in life. It seems that small 

children are sensitive to some suprasegmental aspects of their L1 directly 

after birth and that this develops further rather rapidly within the first year of 

life. The outline of the time frame of some acquisitional facts concerning 

children’s suprasegmental development (and that of other linguistic aspects 

that will be relevant too) is presented below (based on Dupoux et al. (1997), 

D&P, P&D, and Peperkamp (2004) and the references therein): 

 

3)  

- after birth: some sensitivity to overall prosodic properties - different 

reactions to novel sentences in the mother tongue (as opposed to 

other languages) (Mehler et al., 1988, 1996; Moon, et al., 1993; 

Nazzi, Bertoncini & Mehler, 1998); 

- 6 months-old: sensitivity to sentence level prosodic boundaries 

(Jusczyk, et al., 1992); 

- 6 months-old: sensitivity to the metrical pattern predominant in the 

mother tongue (Jusczyk, Cutler & Redanz 1993 (trochaic pattern))1; 

- 7 months old: sensitivity to clause boundaries (Hirsh-Pasek, Kemler-

Nelson, Jusczyk, Wright Cassidy, Druss & Kennedy, 1987) 

- 7,5 moths-old: the onset of word segmentation (Jusczyk & Aslin, 

1995) 

- 9 months-old: some sensitivity to phonotactic properties (Jusczyk, 

Friederici, Wessels, Svenkerud, and Jusczyk, 1993;  Friederici & 

Wessels, 1993; Jusczyk, Luce & Charles-Luce, 1994; Jusczyk, 

Cutler & Redanz, 1993) 

- 9 months-old: sensitivity to the boundaries of phonological phrases  

(Gerken, Jusczyk, and Mandel, 1994);  

                                                
1
 Initially, this study raised some doubts whether it was infants’ true sensitivity to 

the metrics of L1 or a universal bias, as trochaic pattern was often presumed to be 

the unmarked of default prosodic pattern (see § 5.4.2 in chapter 5). Fikkert (1992, 

1994, 1995a,b) also reported that Dutch children showed a preference to their L1’s 

trochaic pattern which did not solve that issue. But Polka, Sundara & Blue (2002) 

tested Canadian French infants and reported that they showed a clear preference for 

an iambic pattern. Therefore, infants’ true sensitivity to the metrical pattern of L1 

rather than some sort of a universal bias was confirmed.  



Perception of stress:  theoretical background and predictions 81 

- 10,5 months-old: ability to distinguish between function and content 

words (Shady, 1996), though no knowledge of semantics yet; 

- 11 moths old: sensitivity to word boundaries (Myers, Jusczyk, 

Kemler-Nelson, Charles-Luce, Woodward, and Hirsch-Pasek, 1996). 

 

Since already 6- and 9-month-old infants are sensitive to suprasegmental 

properties of their language (see (3)), P&D suggest that it is in the course of 

early stages of first language acquisition that L1-specific processing 

routines, including those concerning stress, are established. P&D assume 

that words are stored in the lexicon in an abstract phonological format that is 

tuned to the properties of the mother tongue (based on Mehler, Dupoux & 

Segui’s, 1990). They propose that the tuning of the phonological 

representation occurs during the first two years of life and once tuned, the 

phonological representation of words becomes fixed and relatively 

unaffected by later acquisition in/of any language. Infants must decide 

whether stress is contrastive or not in their mother tongue and on the basis of 

that whether stress should be encoded in the phonological representation. 

They store words in this language-specific phonological format. P&D 

“…dub this binary option the Stress Parameter and propose that it is set 

within the first two years of life. In its default setting, stress is encoded in the 

phonological representation.” (P&D, 2002:207). In the course of L1 

acquisition of stress, three different logically possible situations may arise 

with respect to the setting of that parameter (i.e. deciding whether to keep 

stress in the mental lexicon or not): 

 

a) in languages with non-contrastive stress: 

• if by the time the Stress Parameter is set infants can observe stress 

regularity, stress will not be encoded; 

• if they fail to deduce that stress is non-contrastive, they will 

redundantly store it in the lexicon; 

b) in languages with contrastive stress: 

• infants will observe irregular stress and they will correctly keep it 

encoded in the phonological representation. 

 

  Taking these three possibilities into account, P&D propose an L1 

acquisitional paradigm for stress. To start with, they point out that it differs 

crucially from other theoretical proposals for stress learning algorithms (such 

as those by Dresher and Kaye (1990), Pulleybank & Turkel (2000) or Tesar 

and Smolensky (2000)) in the claim as to which speech units children attend 

in order to acquire stress. These previous models are based on the 

assumption that children begin their L1 acquisition of stress on the basis of 

access to individual words. P&D point out that psycholinguistic evidence 
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reports that infant-directed speech does not necessarily contain many one-

word utterances (Aslin, Woodward, Lamendola, and Bever, 1996; Van de 

Weijer, 1999), neither is it clear how infants should distinguish between one-

word and multi-word utterances (Christophe, Dupoux, Bertoncini, and 

Mehler, 1994). According to Peperkamp (2004), the assumption that 

children attend to single words in order to acquire stress rules seems 

problematic as many aspects of phonology are acquired before the word 

segmentation is in place. Therefore, it is suggested that realistic learning 

algorithms should take as their input a representation as close as possible to 

the surface speech stream. They propose that infants infer information about 

the stress rule of a language on the basis of utterance edges. Therefore, by 

paying attention to utterance edges only and without having access to word 

segmentation yet, infants can infer correct information about the regularity 

of stress in their mother tongue. Later, the observations about utterance 

edges are extrapolated by children to word edges. Assuming that infants 

acquire the segmental inventory between 6 and 12 months, the inventory of 

function words between 10-12 months and that they start acquiring content 

words at about 10 months, P&D argue that infants infer whether stress is 

contrastive or not before they acquire their lexicon, i.e. prelexically. This is 

the central hypothesis of P&D (2002:210): 

 

4) “before having acquired the entire lexicon, infants use stress patterns 

at utterance edges to infer whether stress is contrastive or not, hence, 

set the Stress Parameter”. 

 

In this quote, the notion of setting the stress parameter implies making the 

decision about whether stress is contrastive or not in L1 and consequently 

whether to store it lexically or not. However, the regularity of stress in 

languages with non-contrastive stress might not always be as easy to infer as 

it seems. For example, unstressed function words at utterance edges may 

obscure the information about the location of the stressed syllable in the 

preceding or following word (depending on whether it is an utterance 

beginning or end) so that “the algorithm by which infants look for stress 

regularities at utterance edges may lead to the incorrect conclusion that stress 

is not purely phonological” (Peperkamp, 2004: 103). An example of a 

language where it occurs is Polish. Polish has fixed penultimate stress; 

however utterances may end in monosyllabic words which can carry stress 

(for details see § 2.3.1.2 of chapter 2). Children would then be exposed to 

two stress patterns at the utterance edges (penultimate and final) and they 
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would incorrectly make a decision that stress is not phonological in Polish
2
. 

Depending on the point in time at which infants make a decision about 

whether to keep the Stress Parameter or not and the amount of knowledge 

they have obtained by that time, D&P propose a typology of languages with 

non-contrastive stress (reiterated by P&D, 2002:210-211): 

 

5) A typology of languages with non-contrastive stress 

 

Class I: the stress rule can be acquired on the basis of a universal  

phonetic representation only; 

Class II: the stress rule can be acquired once language-specific  

phonological information has been extracted; 

Class III: the stress rule can be acquired only after all function words 

can be segmented out of the speech stream; 

Class IV: the stress rule can be acquired only after all content words 

can be segmented out of the speech stream. 

 

Figure 1 below illustrates how the prelexical representation is compiled in 

the process of L1 acquisition in speakers of different languages using the 

types of information outlined in (5) (from D&P, 2002). The prediction is that 

the stress rules of languages from Class I are acquired at the earliest and are 

based on the phonetic information only. Acquiring the rules in languages 

belonging to Class II requires both phonetic and phonological information 

and this system type is acquired as second. Class III follows and it requires 

the ability to distinguish function words and finally, Class IV comes as last, 

requiring that content word segmentation is in place. 

 

                                                
2 For the verbal enclitics that may surface in Polish with antepenultimate stress or 

penultimate stress (see § 2.3.1.2 of chapter 2), P&D assume after (Booij & Rubach, 

1987) that the latter variant is the most frequent one and that infant-directed speech 

does not contain sequences of host plus enclitic with antepenultimate stress. 
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Figure 1. Compilation of prelexical representation in early language 

acquisition (D&P, 2002:179). 

 
D&P assume that this acquisition line and the point at which the Stress 

Parameter is set have consequences for the phonological encoding of stress. 

They make several assumptions:  

 

6) “[f]irst, infants have an innate universal phonetic 

representation....[and] during the first years of life, infants acquire a 

language-specific prelexical representation. This representation is 

intermediate between the universal phonetic representation and the 

lexicon.... It ... specifies the format under which the lexical items are 

stored. Once acquired, the prelexical representation is assimilatory; 

that is, foreign sound patterns are assimilated to the closest native 

sound pattern. ... Finally, the prelexical representation is crystallized 

in the adult; that is, it remains stable even after extensive exposure to 

a second language. All these properties result in patterns of 

phonological ‘deafness’ for certain non-native contrasts, i.e. those 

contrasts involving sounds that are assimilated to a single sound 

pattern in the prelexical representation.” (D&P, 2002:176-177). 

 

  To establish whether their predictions are borne out, they test speakers 

of languages belonging to different classes as specified in (5). They 

formulate two major hypotheses: 
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7)  

a. The Lexical Parameter Setting hypothesis: stress ‘deafness’ 

should be attested in speakers of languages belonging to any 

of the four classes, since in none of these classes is stress 

used contrastively and therefore, is not stored in the lexicon. 

b. The Non-lexical Parameter Setting hypothesis: depending 

on the stage at which the Stress Parameter is set (see Figure 

1), there will exist languages with non-contrastive stress 

whose speakers nonetheless encode stress in the 

phonological representation.  

 

All of this is summarized by P&D as follows (2002:212): 

 

Table 1. Four alternative hypotheses regarding the presence (+) or  

absence (-) of stress ‘deafness’ in speakers of languages  

belonging to Class I-IV or having contrastive stress. 

 

Non-lexical Parameter Setting Language 

Class 

Language 

example 

 

 

Lexical 

Parameter 

 
Phonetics, 

phonology, 

and 

function 

words 

available 

Phonetics 

and 

phonology 

available 

Phonetics 

only 

available 

Class I French + + + + 

Class II Fijian + + + - 

Class III Hungarian + + - - 

Class IV Polish + - - - 

Contrastive 

stress 

Spanish - - - - 

 

If the Stress Parameter is set at the point where only phonetic information is 

available, then speakers of Class I will be stress ‘deaf’. If it is set after the 

relevant phonetic and phonological information is available, then speakers of 

Class I and II will exhibit stress ‘deafness’ but not those of Class III and IV, 

etc. Data from speakers of languages representative of the classes outlined 

above has been gathered collectively in studies by Dupoux et al. 1997, 

Peperkamp et al., 1999, Dupoux et al., 2001 and P&D. As an example of 

Class I, data from French and Finnish native speakers are analyzed 

(utterance/word final stress, utterance/word initial stress, respectively). As a 

theoretical example of Class II, Fijian is presented (stress on final syllable if 

heavy, otherwise penultimate - so phonetics and the distinction between 
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heavy and light syllables must be in place before the acquisition of the stress 

rule). However, no speakers of any language belonging to this class were 

tested. To exemplify Class III, data from native speakers of Hungarian are 

analyzed (initial stress, but word-initial function words are systematically 

unstressed; therefore the ability to distinguish function words is necessary to 

deduce the proper stress rule). Finally, Class IV is represented by Polish 

(content words boundaries must be available; if two monosyllabic words 

follow one another the first one is distressed, thus an utterance ending in 

such a sequence has final stress).  

  The novel data that P&D present come from speakers of Finnish, 

Hungarian and Polish (all non-contrastive stress). The data from Spanish and 

French come from earlier experiments mentioned in the previous section 

(3.2). In the stimuli used in the P&D study, the three stress cues, duration, 

pitch and energy, were manipulated to create a maximally perceptible 

contrast that contains stress cues in all languages tested. There were two sets 

of stimuli constructed. In the first set, the stressed vowels were longer than 

those in set 2. In the latter one, duration was reduced to the least prominent 

cue while it was compensated for with a greater intensity and pitch of the 

stressed segment. Native speakers of languages which have no contrastive 

vowel length and therefore, use it as a stress cue, were tested with the first 

set. Native speakers of languages which have contrastive vowel length were 

tested with the second set of stimuli.  

  The method of testing was a short-term memory task, where subjects 

were required to learn minimal pairs of non-words containing either a stress 

contrast or a phonemic contrast and to learn to associate them with certain 

keys. Subjects listened to sequences (between 2 and 6) of such words and 

they were required to identify the words in those sequences.  

  The results were as follows. Native speakers of Finnish behaved just 

like the French speakers in the previous studies, i.e. they made significantly 

more errors on stress contrasts than on phonemic contrasts. Comparing these 

results with those for the Spanish from Dupoux et al. (2001), they found that 

they differed significantly, but the difference in the case of Finnish vs. 

French was only ‘marginally significant’ (p<.076). 

P&D interpret these results as corroborating the hypothesis that (2002:13): 

• Class I languages, like French or Finnish, yield stress ‘deafness’ (as 

opposed to Spanish), 

• stress ‘deafness’ is not limited to a single language and is 

independent of the position of word stress in a language. 

Regarding the latter point, the authors refer to the fact that it is not just the 

case that only French natives are stress ‘deaf’ e.g. due to the fact that French 

is reported as having no stress at a word level (which they point out 

themselves), but that stress ‘deafness’ can be extended to speakers of other 
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languages with similarly regular stress patterns - as Finnish in this case, with 

main stress at the opposite word edge. 

  Native speakers of Hungarian (Class III) and Polish (Class IV) were 

also tested. P&D report that Hungarians are stress ‘deaf’ as well, i.e. they 

made significantly more errors on stress contrasts than on the phonemic 

ones, however, they constitute a sort of a transitory group as they differed 

both from the French and from the Spanish. The Polish subjects also showed 

the tendency to make more errors on stress contrasts than on phonemic 

contrasts but it was only marginally significant (p<.056). They interpret 

these results as showing that the Hungarians exhibit stress ‘deafness’ and the 

Polish do not. They suggest this is not a surprising result as Polish has some 

lexical exceptions with final and antepenultimate stress and Polish speakers 

cannot be stress ‘deaf’, because they would otherwise not be able to produce 

these exceptions. Their general conclusion is that speakers of languages from 

Classes I-III are stress ‘deaf’ while those from class IV are not. 

  To describe speakers’ ability to perceive stress and to make it possible 

to compare across the language groups, the authors developed a stress 

‘deafness’ index (see Table 2). They defined it as the difference between the 

mean percentage of errors made with the stress contrast and the mean 

percentage of errors made with the phonemic contrast. According to this 

index, French native speakers seem to have the most difficulties with hearing 

stress contrasts, followed by the Finnish, the Hungarian and the Polish 

speakers respectively. Spanish speakers do not exhibit stress ‘deafness’.  

 

Table 2. Stress ‘deafness’ index – cross-linguistic results 

(based on P&D, 2002:229). 

 

Language Stress ‘deafness’ index Class 

French 38.1 I 

Finnish 24.0 I 

Hungarian 23.7 III 

Polish 11.6 IV 

Spanish -4.4 control 

 

P&D point out that stress ‘deafness’ seems to be gradual and seems to 

proceed along the scale outlined in the typology they proposed in terms of 

language acquisition (see Table 1). They interpret these results as showing a 

correlation between the size of the ‘deafness’ and the ease with which the 

stress regularity can be acquired by infants. These overall group results are 

corroborated by the analysis of individual results (although the authors still 

allow a possibility of intra-language and inter-speaker variation with respect 

to stress ‘deafness’). 
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  Reflecting on the results obtained by the authors and the initial 

hypotheses they proposed in (7), it has become clear that the Lexical 

Parameter Hypothesis, which states that all language groups with non-

contrastive stress exhibit the same amount of stress ‘deafness’, must be 

discarded. Whether stress is encoded or not depends on the age when an 

infant acquires a regularity of stress in his mother tongue.  

  In some languages with purely phonological stress rule this happens 

before infants can segment speech into separate words. Adult native speakers 

of such languages do not encode stress lexically and they are unable to 

perceive stress contrasts. Peperkamp (2004) adds that speakers of such 

languages are unable to store exceptional stress patterns either. Loanwords in 

such languages will be regularized immediately. There are other languages 

of the same type - they have purely phonological stress rule, but the 

regularity of stress can be inferred only once the word segmentation is in 

place. Native speakers of such a language do encode stress, but redundantly. 

As a consequence, they are able to perceive stress contrasts as well as store 

lexical exceptions. Loanwords can then adopt in such languages with their 

original, possibly irregular stress patterns. 

  Further, in stress systems with predictable stress, both phonological and 

morphological factors may play a role (Peperkamp, 2004). If a system is 

morphologically conditioned, stress can obviously not be acquired 

prelexically. In terms of language acquisition, such a system is like the one 

with contrastive stress. In both cases, stress is kept in the phonological 

representation of words. 

  Formalizing the difference in terms of input necessary for the 

establishment of the representation of stress in languages with non-

contrastive stress, Peperkamp (2004) introduces a notion of the ‘surface 

observability’ of stress, defined in the following way:  

 

8) “A phonological regularity [here, stress] is SURFACE-

OBSERVABLE if it can be inferred from bare utterances, that is, 

utterances in which word boundaries are not marked.” (Perperkamp, 

2004:103).  

 

  Given P&D’s assumption that infants may infer information about the 

regularity of L1 stress patterns without the ability of word segmentation and 

that the representation of stress is set pre-lexically, infants will ‘decide’ 

about their L1 stress patterns by attending to utterance edges. It is at these 

utterance edges that this information may be obscured. In order for infants to 

infer whether stress is purely phonological or not, it is crucial that 

phonological stress is surface observable, i.e. that the information about the 

regularity of stress can be deduced from an utterance edge, if stress is not to 
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be encoded phonologically. For example, surface observability is very 

transparent in French – stress is always final. In Polish, however, stress is 

not surface observable due to the presence of stressed monosyllabic words at 

utterance edges. This may lead to an incorrect observation that stress in 

Polish may be final as well. According to Peperkamp, Polish infants fail to 

deduce that it is purely phonological and keep it redundantly encoded in the 

phonological representation.  

  In the case of languages with Quantity Sensitivity (QS) (like in Fijian), 

infants must acquire the difference between light and heavy syllables before 

extracting the stress rule. Phonotactic knowledge is present before the 

fixation of the phonological representation (see (3)). Therefore, P&D predict 

that speakers of languages such as Fijian remove stress from the set of 

properties that will be used for phonological encoding. However, speakers of 

the Fijian-type language were not tested. 

  For Hungarian, stress is always on the first syllable except for the cases 

when an utterance begins with an unstressed function word. So in order to 

detect the regularity of stress, Hungarian infants must learn the distinction 

between function and content words. Again, as already presented, infants 

learn this in the first year of life. Therefore, P&D argue that Hungarian 

infants also extract the stress regularity before fixing the phonological 

representation and therefore stress is not encoded in the mental lexicon. In 

terms of acquisition of stress this implicates that “the presence of stress 

‘deafness’ is an indication of the absence of stress in the prelexical 

representation” (D&P, 2002:13). 

  These interpretations are summarized below (Peperkamp, 2004:105-6): 

 

9) “To sum up the argument, prelexical infants keep stress for the 

phonological encoding of lexical items if and only if they infer - 

rightly or wrongly - that stress is not purely phonological. Infants 

acquiring Spanish correctly deduce that stress is not purely 

phonological; hence, they will encode stress in the phonological 

representation of words once they start building a lexicon. Infants 

acquiring French, Fijian, or Hungarian correctly deduce that stress is 

purely phonological, and, therefore, will not encode stress. Finally, 

infants acquiring Polish incorrectly conclude that stress is not purely 

phonological, due to the fact that stress is not surface observable; 

they will thus keep stress in the set of phonologically relevant 

properties, resulting in the redundant encoding of stress in the 

phonological representation of words. (…) 

“[A] given distinction is encoded in the phonological representation 

of words if and only if it is either contrastive or predictable but not 

surface observable.... Specifically, given the hypothesis that 
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predictable properties will be encoded if prelexical infants fail to 

observe their predictability, it allows us to test if a given predictable 

property is acquired before or after the fixation of the format of the 

phonological representation: in the latter case, we predict that adult 

speakers should have no difficulties perceiving contrasts based on 

this property”. 

 

  To conclude, in this section we have presented a detailed discussion of 

the typological framework of stress perception proposed by P&D. It has 

become clear that the stress perception model they propose refers to general 

stress perception abilities that could be observed in the speakers’ own 

mother tongue (as the stimuli used were marked for stress by means of 

phonetic cues similar to those from subjects’ own native languages). So far 

we have focused on this core proposal. However, the stress ‘deafness’ model 

can be applied to, and has implications for, L2 perception of stress, too. This 

specific aspect is the main topic of the following section.   

 

3.2.2 The stress ‘deafness’ framework and second language acquisition 

 
The previous sections presented the overall description of the stress 

‘deafness’ framework. The framework was developed to account for 

typological differences between speakers of different languages in terms of 

the mental representation of stress and its effect on the perception of stress. 

The authors also put forward a proposal explaining how stress ‘deafness’ 

arises in the course of first language development. However, only some 

general remarks were made with respect to the implications of that 

framework to second language acquisition. For the clarity of presentation 

these remarks were postponed up to this point, but this aspect of the 

framework is of crucial interest to the current study. In this section we focus 

on the application of the stress ‘deafness’ framework to L2 acquisition of 

stress. We include its implications specifically outlined by P&D but also we 

provide some critical discussion of the points that are relevant to L2 

perception of stress (& therefore the current study as well) but which were 

not tackled by P&D.  

  To begin with, P&D indicated that infant-directed speech does not 

contain many one-word utterances and therefore, infants possibly infer 

information about stress patterns from utterance edges. However, the 

situation looks different in adult L2 acquisition. Two kinds of learning 

environments may arise: a naturalistic one, comparable to the L1 acquisition 

situation, and a tutored (classroom) environment. Obviously, in the latter 

situation, adult L2 learners do not attend to utterance edges only. It seems 
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rather safe to state that in adult L2 acquisition that occurs in a (more or less) 

controlled learning environment, the L2 speech directed at the adult L2 

learner is often segmented into words quite explicitly and immediately 

accompanied by an orthographic form. Therefore, it seems reasonable to 

assume that such adult L2 learners do attend to one-word utterances and 

infer information about L2 stress on a one-word basis rather than utterance 

edges only. The primary L2 learning environment of all subjects’ that 

participated in the current study was controlled ‘classroom’ L2 acquisition. 

  Having said that, we have to reconsider the notion of ‘surface 

observability’ of stress with respect to L2 input in such a situation. If we 

assume that adult L2 learners attend to one word utterances in the process of 

the L2 acquisition of stress, languages classified by P&D as those with 

purely phonological and surface non-observable stress may not have the 

latter characteristic with respect to L2 acquisition. Let us consider how 

exactly this would look like in the case of the L2 under investigation in the 

current study, i.e. Polish. P&D suggest that the source of stress non-

observability in Polish is the occurrence of monosyllabic words at utterance 

edges (see also § 2.3.1.2 in chapter 2) and the non-observability arises due to 

the fact that infants do not have the word segmentation knowledge in place 

by the time the Stress Parameter is set. These two elements disappear in the 

case of L2 acquisition. Adult speakers tested in this study do have the 

knowledge of word segmentation in L2, as in a controlled learning 

environment they are exposed to explicit instructions and explanations. 

Consequently, the non-observability factor in the case of Polish disappears.  

   We would like to reemphasize that we are not dealing here with a 

natural non-structured L2 acquisition process, which indeed could look very 

much like the L1 learning process in terms of stress observability and 

attending to utterance edges before the ability of word segmentation in L2 is 

acquired. The predictions made above hold for L2 learners participating in a 

structured and controlled L2 learning environment – which holds for all 

subjects participating in the current study and presumably most, if not all, 

subjects in the P&D’s study. Polish is the only language given by P&D as a 

representative of the class of languages with phonological but surface non-

observable stress. However, once other languages belonging to this class are 

specified in terms of the source of stress surface non-observability in L1, this 

suggestion could perhaps be extended to them as well.  

  We have established then a relevant characteristic of L2 input: we 

predict that languages with purely phonological stress which is surface non-

observable in L1 will no longer have the latter feature when they become an 

L2 target. In L2 acquisition, its stress pattern becomes surface observable. 

This, in turn, implies that a language like Polish will not, in principle, require 

phonological encoding in the representations of L2 words. Whether L2 
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learners actually learn the L2 stress rule or redundantly encode stress in L2 

like Polish is another issue (and actually one that is also relevant to the 

current study but which will be discussed later). For the moment, we propose 

that languages with purely phonological stress with and without surface 

observable stress in L1, collapse into one class in the case of L2 ‘classroom’ 

acquisition where they are an L2 target. They all become languages with 

stress patterns which are surface observable and therefore, in principle 

require no phonological encoding for stress. We have, therefore, established 

some characteristics of L2 input in relation to the P&D’s proposal on how 

stress ‘deafness’ would arise in individuals in their L1. Let us move on to 

other applications of this framework to L2 acquisition.  

  One specific prediction made by P&D that concerns the implications of 

stress ‘deafness’ for L2 perception was the following: 

 

10) “... we proposed that once tuned, the phonological representation of 

words becomes fixed and is relatively unaffected by later 

acquisitions in either the same or a different language … This, then, 

allows us to gain insight into the nature and content of the 

phonological representation by conducting experiments in adults” 

(P&D, 2002: 206). 

“...it would be interesting to show that the stress ‘deafness’ effect 

found with our task truly reflects a property of the phonological 

representation of words. One way to test this would be to explore 

with a lexically pertinent task how speakers of a language with stress 

‘deafness’ represent words in a foreign language with contrastive 

stress that they have learned as a second language. We predict that 

such speakers fail to build two separate lexical entries for words 

forming a minimal stress pair” (P&D, 2002:232). 

 

Peperkamp (2004) also hypothesizes that the phonological format remains 

stable even after extensive exposure to L2. Therefore, the predictions with 

respect to L2 acquisition are very clear: speakers of languages with surface 

observable stress (and therefore, no encoding for stress) will not be able to 

build two separate lexical entries for words forming a minimal pair with 

respect to stress. That prediction has far-reaching implications. A lack of an 

L2 representation suggests that speakers of such languages will probably not 

be able, or at least will have great difficulty, to perceive, and presumably 

also to produce, stress contrasts. For L2 acquisition studies, this implies that 

one could expect to find that stress ‘deaf’ speakers may have more difficulty 

learning L2 stress patterns if they differ from those in their L1 and especially 

if L2 stress is contrastive.  
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  In a very recent study, Dupoux, Sebastian-Galles, Navarrete & 

Peperkamp (2008) have indeed tested whether French native speakers can 

perceive contrastive stress in L2 Spanish. They found that the French have 

problems with discrimination tasks where stimuli differ only in stress 

position. However, they state that what they termed stress ‘deafness’ was 

found only in tasks with high phonetic variability and memory load (as 

opposed to a ‘simple’ AX discrimination task). They interpret these results 

as showing that French native speakers lack a metalinguistic representation 

of contrastive stress. In a task requiring short-term memory encoding of 

stress, the French showed the same impairment as the French monolinguals 

tested before. Also in another task requiring speeded lexical decision in 

word-non-word minimal pair (with a stress contrast), the French, and 

especially the late L2 learners, had problems with the use of stress to access 

the lexicon. Hence, they propose that stress ‘deafness’ is a lasting processing 

problem as the French speakers fail to encode stress in the phonological 

representation. In this particular study, the authors do not refer to or make 

any predictions for speakers of other languages that have been termed stress 

‘deaf’ by P&D and D&P.   

  Assuming a ‘strong’ interpretation of P&D’s prediction, i.e. 

hypothesizing for stress ‘deaf’ speakers a complete inability of learning a 

stress pattern that is different from their L1 in production seems not to be 

borne out. Pater (1993, 1997) conducted a study with Canadian French 

native speakers learning English as an L2. Stress in English is contrastive 

and not surface observable. The results show that Canadian French natives 

do produce stress patterns other than word-final in L2 – be it correct or 

incorrect but often with some consistency. This implies some ‘awareness’ on 

the part of French speakers with respect to the differences in the stress 

patterns between languages. However, it has not been shown that the 

speakers built lexicon entries with contrastive stress, as it was not the 

purpose of that study.  

  Thinking of the implications of the stress ‘deafness’ framework and its 

claims about the representation of stress in the L2 acquisition of stress, a 

fundamental question arises: 

 

11) Once the representation of stress is absent from the phonological 

encoding for L1 in the mental lexicon, can native speakers of such a 

language create (stable) representations with contrastive stress in 

their L2? 

 

Since the L2 investigated in this study is Polish - a language with non-

contrastive stress (in terms of the P&D’s classification), we will not be able 

to answer that question. However, the current study does involve native 
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speakers of  a variety of languages in terms of P&D’s typology, so we will 

be able to test whether the degree of success in the L2 acquisition of stress 

depends directly on the presence / absence or the size of stress ‘deafness’. 

  Taking all of the above into account, as well as the remaining possible 

differences between languages in terms of the presence or absence of the 

phonological encoding for stress in the mental representation in the second 

language acquisition context, the following logical situations may arise: 

 

Table 3. Logical combinations of language types within stress ‘deafness’ 

framework in the L2 acquisition context. 

a.  

native language (L1) target language (L2) 

stress surface observable = 

no encoding 

stress phonological and surface 

observable = no encoding 

 stress contrastive 

(or morphologically conditioned) = 

encoding 

stress surface observable = 

no encoding 

stress phonological but not surface 

observable = redundant encoding 

 stress contrastive 

(or morphologically conditioned) = 

encoding 

stress surface observable = 

no encoding 

stress contrastive  

(or morphologically conditioned) = 

encoding 

 
stress contrastive 

(or morphologically conditioned) = 

encoding 

 

or simplifying even further: 

b.  

native language (L1) target language (L2) 

encoding encoding 

no encoding 

encoding no encoding 

no encoding 

 

Native speakers of L1s who do have stress in their phonological 

representation may learn a language which does or does not require from 

them encoding stress in an L2 phonological representation in the mental 

lexicon. Exactly the same situations may arise for native speakers of 
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languages without encoding for stress in their mental representation of 

words.  

  This leads us to the research questions that constitute the core of the 

current perception study: 

 

12)       a. Does encoding stress in one’s L1 (as characterized by P&D’s   

        model) facilitate the perception of L2 stress (in general)?  

 

b. Will a differentiation be found in the degree of success in L2 

perception similar to the one found in general stress perception 

(again along the lines of the P&D model)?  

 

The intuitive answer to these questions seems to be ‘yes’, and these are 

indeed the answers suggested by P&D. If encoding for stress facilitates one’s 

perception of stress in general, it seems very probable it will likewise cover 

the perception of L2 stress. 

  Importantly, in the context of L2 acquisition we must refer to the L2 

target that is to be acquired; and that should be done in consideration of the 

framework used. In the context of the stress ‘deafness’ model the definition 

of a native-like stress perception in L2 is not a trivial issue. Can we, for 

example, talk at all about a native-like perception in a situation where an L2 

is a language whose native speakers are stress ‘deaf’ like e.g. French and the 

L2 learners have L1 with contrastive stress (and therefore, perfectly able to 

perceive stress)? In such a case, the L2ers will in a way ‘exceed’ the target-

like level in representational terms and perceptual capability. In a reverse 

situation, we can talk about a certain native-like level that can be the goal of 

L2 acquisition, i.e. for example when French native speakers aspire to form a 

mental representation for L2 stress that is contrastive. Polish seems to be a 

midway case with its regular phonological system but still redundant 

representation for stress present in its speakers. However, having established 

that in the case of L2 input the need for redundant encoding will probably 

never arise, Polish falls into one category with French, i.e. a language 

requiring no encoding. Hence, it is difficult to talk about a native-like level 

in terms of representations as actually what the native speakers of L2 

represent mentally (redundant representation present) differs substantially 

from what the L2 learners are required to achieve (no representation 

needed). Note that one of the consequences of this is that for L2 Polish, it is 

then not possible to investigate whether L2 learners are able to represent 

stress contrasts, as was investigated by Dupoux et al.’s (2008); what we will 

focus on in the current study is the L2 perception ability that is claimed to be 

affected by the processing routines established in the course of L1 
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acquisition, using the P&D framework as point of departure (as discussed in 

this section and in § 3.2.3 below). 

  Thinking along the lines of the P&D’s framework and the questions we 

have raised above, we can now make the following concrete predictions 

concerning the L2 acquisition context. Let us begin with a short reminder of 

the classes or clusters of languages that performed similarly on the general 

stress perception task in P&D’s study and speakers of which, we would 

expect to perform similarly on L2 perception of stress as well.  

  P&D found that Finnish, Hungarian and French speakers experience the 

same problems with stress perception, i.e. they all made significantly more 

errors on stress contrasts than on phoneme contrasts. The Polish speakers 

also made more errors on stress contrasts than on phoneme contrasts but that 

difference was only marginally significant. Moreover, there was no 

significant difference in performance between the Polish and the Spanish 

subjects. The authors therefore concluded that speakers of Polish do not have 

the same difficulties in perceiving stress contrasts as speakers of French, 

Finnish, and Hungarian (Peperkamp, 2004:107). However, if we look again 

at the values of ‘deafness’ index in Table 2, we do see a difference between 

these two groups (i.e. Polish vs. Spanish). In the current study we will be 

able to compare native speakers of Polish to native speakers of a bigger 

number of languages with contrastive stress and see if that relationship still 

holds.  

  To summarize, P&D clearly propose that the ability to perceive stress is 

indicative of the presence of phonological encoding for stress in the mental 

representation while its lack implies a great difficulty in stress perception. 

Additionally, speakers of languages whose L1 stress systems are comparable 

in terms of surface regularity of stress seem to perform similarly on stress 

perception: “’deafness’ in speakers of a language of Class N implies 

‘deafness’ in speakers of all languages belonging to the same or to a lower 

Class.” (P&D, 2002:211).  

  Following this line of reasoning, it seems logical to suggest that the 

presence of encoding for stress (conditioned by observability of the 

regularity of the L1 stress pattern) will also facilitate the L2 perception of 

stress and its lack will not – as also P&D predict themselves, the format of 

the L1 phonological representation will have a lasting effect on L2 as well. 

Therefore, the typology of stress ‘deafness’, as outlined by P&D, should also 

manifest itself in the L2 data; and an extension of the results obtained within 

the P&D framework produce the following hypotheses with regard to the L2 

acquisition of stress: 

 

13) Hypothesis I: Native speakers of languages which belong to the 

same class (in terms of surface observability of stress) should 
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perform similarly with respect to their ability of stress perception in 

L2;  

Hypothesis II: As in the case of general perception of stress, 

gradience within a language type might be observed in L2 

perception, depending on the ease of detection of stress regularity on 

the surface in L1. 

 

From what can be gathered from the literature, the stress ‘deafness’ 

framework predicts directly that hypothesis I is true and one could suggest 

that it predicts indirectly hypothesis II as well.  

  The predictions that we made so far relate to speakers of different stress 

languages as this was the area of investigation of the P&D’s framework. 

However, what the P&D do not discuss but what we will try to tackle is the 

question of how native speakers of non-stress languages fit into this picture. 

We know that stress is only one way to manifest word level prominence, 

others being e.g. pitch accent or tone and the latter may not have stress at all 

(for details see chapter 2). In the typological sense, the current study makes a 

step further than that of P&D. It investigates not only the variety of 

typologically different stress languages but it also includes data from native 

speakers of a tone language – Chinese. P&D argue that native speakers of 

languages with surface observable stress do not encode stress in the mental 

lexicon because it is not contrastive and therefore it does not add any 

meaning to words. If that is true, then one might hypothesize that native 

speakers of such languages could be similar in terms of phonological 

representation of stress to native speakers of tone languages. In Chinese, 

stress plays no role in a word either and therefore, it should be removed from 

the phonological representation before the acquisition of lexicon – just like 

in the case of native speakers of French, Hungarian or Finnish. They should 

all simply lack the encoding for stress in their mental lexicon. However, we 

do not know if that would be the prediction made by P&D. Perhaps they 

would see tone as another manifestation of some sort of prominence which 

also, if contrastive, would not produce stress ‘deafness’. Generally speaking 

in terms of the L2 acquisition of stress, one might expect that native speakers 

of a language where stress is at least present should have some advantage 

over the speakers of languages lacking it, simply due to the familiarity of the 

first with the phenomenon. The crucial question that arises in this case is an 

open question whether stress ‘deaf’ speakers and native speakers of non-

stress languages are comparable in terms of stress perception. It is not clear 

what the prediction of the P&D framework would be on that matter; we will 

try to shed some light on this issue.  
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3.2.2.1 Some methodological comments 

 

As pointed out in the introduction, this study takes an experimental approach 

towards its subject matter. In order to prepare the reader for the discussion of 

the methodology employed in the current study (which follows in chapter 4) 

we would like to discuss some relevant methodological issues concerning 

the experiments conducted in the stress ‘deafness’ framework.  

  The first comment concerns the stimuli. In the series of P&D studies, 

different stimuli were used for different language groups. The phonetic cues 

for stress were manipulated (keeping in mind the phonetic realization of 

stress in speakers’ L1s) to maximize the ease of perception of the stressed 

syllable. The authors admit it is a caveat as the use of different stimuli with 

different groups of subjects might have affected their performance and the 

results, which is especially problematic if one wants to compare across these 

groups – as is done in this case. If exactly the same stimuli are used with 

different language groups that problem is avoided. Then of course another 

question arises: how the differences in the realizations of stress in different 

languages affect the task at hand (this question lies, however, outside of the 

scope of the current study). It has been shown that stress ‘deafness’ is pretty 

robust and Dupoux et al. (1997) report having observed stress ‘deafness’ in 

tests with the same stimuli used for subjects from both language groups 

tested (French and Spanish), and the stimuli used were pronounced by a 

Dutch person (none of the subjects spoke or was familiar with Dutch). 

Therefore, in that experiment stimuli were used where stress was marked in 

a natural way (i.e. no phonetic manipulations involved) and the phonetic 

cues in stimuli were in the first place, different from the L1 of the speakers 

tested and in the second place, unknown to the subjects.  

  Our conclusion from these considerations is as follows. In the current 

study we want to compare groups of subjects; it is therefore important that 

they are all tested with the same stimuli. Following Dupoux et al. (1997), 

‘natural’ stimuli were used here, too, and they were pronounced by a Polish 

native speaker. However, the current study has a methodological advantage 

over that of Dupoux et al., as the phonetic cues marking stress in the stimuli 

are not completely unfamiliar to participants – they all had already been 

exposed for some time to the consistent L2 of this study, i.e. Polish. Thus, 

the stimuli used in this study could be called a sort of a midway between the 

two methodologies described above. On the one hand, they are the same for 

all language groups so they allow cross-linguistic comparisons. On the other 

hand, they employ phonetic cues which may be different from those in the 

subjects’ L1s, but at the point of testing will not be completely unfamiliar to 

the subjects. At the moment of testing all subjects had already been living in 

Poland for at least 3-4 months; in that time they attended regular courses 
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where they received explicit instruction on Polish by Polish native speakers. 

Therefore, it seems reasonable to assume that the stress cues in the stimuli 

used in this study were phonetically audible and familiar enough to the 

subjects to tap problems related to their phonological representation of stress 

and not just to the phonetic level. Furthermore, Dupoux et al. (2001) suggest 

that if stress is present in the mental representation, the manipulations of 

acoustic cues should not have a major influence on the performance of such 

speakers: “we introduced a variation in the pitch of the tokens through 

speech resynthesis. These changes were only plus or minus 5% of the 

original pitch. We expected that this modification would make it difficult for 

the French participants to rely on an acoustic representation. By contrast, 

pitch variations alone should not affect the Spanish participants too much, 

since Spanish speakers represent stress abstractly in the phonological 

representation.” (2001:1610). These predictions were borne out in their 

results.  

  Finally, the durations of the experimental sessions in P&D’s test(s) and 

in ours were almost the same: both lasted approximately 20 minutes.  

  Having provided a detailed, critical presentation of the stress ‘deafness’ 

framework, its implications for the L2 perception of stress, and some of the 

methodological issues it involves, we will proceed with a discussion of the 

specific predictions this model appears to make when applied to the data 

compiled in the course of the current research. This is the topic of the next 

section.  

 

3.2.3 Predictions with respect to the current study 

 

The previous paragraphs described the perception model proposed by P&D 

as well as the general research questions arising within that model with 

respect to our study. In this section we develop the concrete predictions that 

could be made about the current data on the basis of the model. We begin 

with placing the current languages in the P&D’s typology, emphasizing that 

in the course of the investigation a specific effort was made to ‘fill in’ the 

different language types proposed within the stress ‘deafness’ framework. 

We then outline the predicted performance of speakers from different 

languages along the lines of this framework. Native speakers of the 

following languages participated in the current study: Russian, Czech, 

German, English, French, Spanish & Italian, Chinese and Polish controls.  

  From this list, the L2 investigated in this study is Polish, a language 

which has, as we have already established, a surface observable stress in 

terms of L2 acquisition: the information about word segmentation is usually 

available to L2 learners and hence, the regularity of stress at utterance edges 
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is not obscured (see the discussion in § 3.2.2). Hence, there is no need for L2 

learners to encode Polish stress lexically. However, as P&D propose, in the 

course of L1 acquisition, Polish native speakers redundantly encode stress in 

their lexicon despite the fact that their stress system is purely phonological in 

nature. This happens due to stressed phrase-final monosyllabic words which, 

P&D suggest, obscure the transparency of the regular penultimate word 

stress pattern. As a result, P&D say, Polish infants incorrectly conclude that 

stress in Polish may be contrastive and they redundantly encode it in the 

lexicon. In § 3.2.2, we pointed out that in terms of the mental representation 

of stress, it will be difficult (if possible at all) to refer to an L2 target: 

because, paradoxically, Polish speakers encode stress redundantly, whereas 

it is actually unnecessary for the L2 learners.  

  According to P&D and Dupoux et al. (2008), the stress ‘deafness’ 

developed in the process of L1 acquisition has a lasting effect and will carry 

over to the L2 acquisition process. Therefore, speakers who are not stress 

‘deaf’ should also have an advantage in their L2 perception, including the 

ability to represent L2 stress lexically (or create lexical representations of 

words with contrastive stress). Speakers who are stress ‘deaf’ are predicted 

to fail to create the L2 representation of stress resulting in poor L2 

perception abilities. Dupoux et al. (2008) test this prediction for L2 Spanish, 

which has a contrastive stress (requiring encoding) and find that French 

native speakers fail to create L2 stress representations (for details see § 

3.2.2). In our case, testing whether subjects are able to create L2 contrastive 

stress representations is not possible, as our L2 does not require encoding for 

stress in L2 learners. Rather, we investigate instead whether, as suggested by 

P&D and Dupoux et al. (2008), the presence of encoding for stress in the 

lexicon (along the lines of P&D) makes the language’s native speakers in a 

way more sensitive to the perception of stress not only in their L1 (or in 

general), but also in the L2 perception of stress
3
.  

  With respect to the L2 target, it is customary in L2 studies to compare 

the performance of L2 learners with that of the control group of native 

speakers. In this particular case, i.e. the perception of stress, it is very 

important (and interesting) to note that we cannot do that. In our case, Polish 

speakers, though not truly stress ‘deaf’, do exhibit a larger degree of stress 

‘deafness’ than native speakers of languages with contrastive word stress 

(see Table 2). One expects then native speakers of languages with 

contrastive stress to be better at the perception of stress in Polish than Polish 

native speakers themselves. Consequently, in the case of stress perception 

                                                
3
 A similar prediction with respect to the application of SDM to L2 perception of 

stress has been made independently by Altmann (2006), a study that will be 

extensively dealt with in § 3.3.2.  
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we cannot really establish the performance of Polish native speakers as a 

reference point to which to compare the results of the L2 learners (for a 

discussion on that see again § 3.2.2).  

  With regard to the behaviour of L2 learners tested in this study, we 

begin with restating relevant facts about the stress systems of their L1s (for 

details of the stress systems of these languages, see chapter 2). Then we 

formulate concrete predictions with respect to the L2 performance of their 

native speakers. We establish groups of languages, which we call ‘types’, 

based on the language type distinctions in P&D’s and Peperkamp’s (2004) 

typology, with respect to the surface observability of L1 stress regularity and 

the presence or absence of stress ‘deafness’ in speakers.  

  The Type I group consists of languages with contrastive stress. These 

are: Russian, English, German, Spanish and Italian. Russian is a lexical 

accent system and stress can occur on a syllable positioned anywhere in a 

word. Its native speakers therefore encode stress in their lexical 

representations. English and German both have stress which occurs within a 

three-syllable window at the right word edge. These languages have general 

phonological rules for stress assignment, but at the same time they have 

lexical exceptions, they have examples of contrastive stress and in both 

languages the position of stress is conditioned by morphology. Therefore, 

native speakers of German and English also encode stress in their mental 

representation of words. Spanish and Italian have mutually similar stress 

patterns. In both languages stress usually occurs within a three-syllable 

window at the right word edge and it can be contrastive. Therefore, the 

Spanish and Italian speakers are just like the English and German ones in 

terms of stress encoding. Speakers of all these languages are predicted to 

encode stress lexically, and to generally show no stress ‘deafness’ in 

perception. From this, we also predict that this should give them an 

advantage in the L2 perception of stress. 

  The Type II group contains languages whose speakers redundantly 

encode stress despite their L1 stress systems being regular; these speakers 

should fail to show stress ‘deafness’. This type is represented in the current 

study by Polish and in this group we will be testing L1, or general, stress 

perception ability.   

  The Type III group contains languages with regular stress: French and 

Czech. French has already been accounted for by P&D in terms of L1 

acquisition. It was classified as having a perfectly surface-observable final 

stress and its native speakers do not encode stress lexically and are predicted 

to be stress ‘deaf’. Czech has surface-observable initial stress (both at the 

word and phrasal level) (see § 2.3.2.1 in chapter 2) and therefore it is 

classified by Peperkamp (2004) as belonging to exactly the same class as 

French; Czech native speakers are predicted to show considerable stress 
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‘deafness’ as well. Though Peperkamp assumes that Czech has perfect 

phrase- and word-initial stress, there seems to be some controversy as to the 

phrasal level, as discussed in § 2.3.2.1. Stress in Czech is always phrase 

initial at the beginning of a sentence and at the beginning of the intonation 

phrase, but some evidence seems to exist suggesting that in the medial 

position in an intonation phrase, function words may be left unstressed at the 

beginning of a phrase. However, in terms of SDM and its relevance to the 

current study, this fact does not change the position of Czech in our 

typology. If it is assumed that it is possible to have initially unstressed 

function words in Czech, this language would be comparable to Hungarian 

in P&D’s study (see § 3.2.1), and Czech native speakers would be still 

predicted to show stress ‘deafness’. This effect would perhaps be smaller 

than in French speakers but they would definitely be predicted to perform 

poorer than speakers of languages of Type I and II. French and Czech 

speakers’ stress ‘deafness’ is predicted to inhibit their L2 perception of 

stress.  

  Finally, Type IV covers Chinese, a language lacking word stress. P&D 

do not make any predictions with regard to speakers of non-stress or tone 

languages, making it difficult to position such languages in their typology. 

We simply assume here that Chinese is a member of its own separate 

category. 

   Table 4 below contains a summary of the above remarks.  

 

Table 4. Summary of languages in the current study  

(along the lines of the stress ‘deafness’ framework). 

 

Type stress in L1 representation in 

the lexicon 

language 

I Phonological & surface 

observable stress 

no encoding French 

Czech 

II Phonological & surface 

non-observable stress 

redundant encoding Polish 

III Contrastive stress encoding Spanish & Italian 

English 

German 

Russian 

IV Tonal language no predictions made Chinese 

  

  With respect to the variability in the degree of success in the ability of 

perception of stress, P&D predict that speakers of languages belonging to the 

same class (in our case the types above) should perform comparably. Thus, 

native speakers of French and Czech should exhibit a comparable size of 
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stress ‘deafness’ that should affect their L2 perception ability to a similar 

degree. They should both perform the poorest from speakers of all L1s. 

Native speakers of Polish do encode stress due to the surface non-

observability of stress and hence, they should fail to exhibit stress ‘deafness’. 

They should be better at stress perception than speakers of Type I. P&D 

report that there was no significant difference (but only a difference in the 

stress ‘deafness’ index (see Table 2)) between the performance of Polish and 

Spanish subjects in their tests, so actually Polish native speakers should 

perform comparably, though perhaps slightly worse, to native speakers of 

Type III (Spanish, Italian, English, German and Russian): all languages of 

the latter type have contrastive L1 stress, their speakers encode stress in the 

lexicon and should all perform comparably well and generally well at (L2) 

stress perception. We do not know what happens with the mental 

representation of native speakers of tone languages and how it may or may 

not affect their L2 perception of stress.  

  For the sake of terminological clarity, please observe that the four 

language ‘types’ we introduced above are based on the typology proposed by 

P&D, but are not identical to the ‘classes’ outlined in Table 1: they refer to 

different things. The P&D’s ‘classes’ distinguish between languages with 

regular stress patterns that further differ with respect to the type of 

information required in the course of L1 acquisition to set the L1 stress 

parameter (see again § 3.2.1). The language ‘types’ depicted in Table 4 refer 

to a division of languages in the current study with respect to the predicted 

L2 performance; the ‘types’ cannot be read as one-to-one equivalents of 

P&D’s ‘classes’, we can only say that the ‘types’ are derived from the 

‘classes’. P&D conclude in their studies that native speakers of languages 

from ‘their’ Classes I-III are stress ‘deaf’ while those from Class IV are not. 

This division is further supported by Peperkamp (2004) who proposes 

speakers of our Type I (collapsing P&D’s Classes I-III) have L1s with a 

regular surface-observable stress, whereas speakers of Type II (P&D’s Class 

IV) have a regular but surface-non-observable stress. Type III relates to 

languages with contrastive stress, and Type IV refers to tonal languages 

which are not discussed by P&D. 

  Summarizing, our central prediction along the lines of P&D’s Stress 

Deafness Model is that the effect of stress ‘deafness’ created in the course of 

L1 acquisition will carry over to speakers’ stress perception abilities in L2. 

More concretely, this implies the following. Due to ‘L1-caused’ stress 

‘deafness’, French and Czech native speakers should be significantly worse 

in L2 stress perception than speakers of other language groups and at the 

same time should not differ from each other. Polish native speakers should 

not show stress ‘deafness’ but they may perform slightly poorer than 

speakers of languages specified as Type III (see Table 4) and they should 
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definitely outperform speakers of Type I. Speakers of languages belonging 

to Type III should perform comparably to one another and they should be 

better at L2 stress perception than speakers of Type I and II languages. No 

predictions can be made with respect to speakers of Type IV based on that 

framework. 

 

3.3 Stress perception in phonology 

 

Many studies in the area of L2 perception of stress in modern phonology 

seem to have been conducted in the comparative acquisitional line of 

research – testing if and how the differences between the L1 and L2 metrical 

systems (especially in terms of parameter values) manifested themselves in 

the L2 perception of stress. And these perception tests often seemed to be a 

‘by-product’ of studying the L2 production that was the main topic 

investigated (e.g. Archibald, 1993, 1994, 1998). Furthermore, many of the 

earlier studies (the description of which follows in this subchapter) could be 

discarded on methodological grounds. Nevertheless, this area of research 

have prompted considerable interest and especially recently there have been 

some investigations into L2 perception of stress that are based on more 

sound methodologies (e.g. Guion, Clark, Harada & Wayland, 2003; Guion, 

Harada, & Clark, 2004; Guion, 2005, Wayland & Guion, 2004; Wayland, 

Guion, Landfair, Y Li, 2006; Ortgea-Llebaria, 2007). Moreover, recently a 

more general typological framework was proposed that accounts for L2 

perception of stress in speakers across a variety of languages (Altmann & 

Vogel, 2002, tested by Altmann, 2006). In the sections below, we present an 

overview of these studies and their crucial findings as well as some critical 

remarks about them. We also outline their relevance to the current research. 

In the second half of the chapter we focus on the L2 stress perception model 

that has been proposed in phonology, we discuss it critically and we 

formulate the predictions it makes about the current data.   

 

3.3.1 Previous studies in L2 perception of stress 

 

Many previous phonological studies that have been conducted in the area of 

L2 perception of stress were often focused on (possible) L1 transfer of the 

L1 stress rules and on whether the L2 stress rules were acquired. Many of 

these studies were often methodologically questionable mainly due the use 

of real words or native speakers not being tested but just assuming that 

certain rules are at work in their minds (for elaborate critical overview of the 
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literature see Van der Pas & Zonneveld, 2004). These studies usually tested 

only L2 production and the L2 almost exclusively tested was English. We 

will briefly review them but we will focus on providing more details only in 

the case of most recent and methodologically reliable studies.  

  A study that could perhaps be called ‘a classic’ in the area of L2 

acquisition of stress and one that is very often referred to is that by 

Archibald (1993, 1994, 1998). His work, however, mainly focused on the L2 

production of stress, though he also performed and briefly discussed 

perception tests. He tested native speakers of Polish, Hungarian, Spanish and 

a handful of native speakers of Chinese and Japanese on the L2 perception of 

English stress. Generally speaking, he observed (partial) L1 transfer errors in 

perception. He reports to have found that perception was significantly more 

accurate than production: 70% of accuracy in production and 85% in 

perception, suggesting that correct L2 perception might be ‘acquired’ before 

correct L2 production. However, his use of existing (and fairly common) 

English words as stimuli undermines his results as one can never be sure 

whether subjects really heard the stressed syllable or whether they ‘knew’ 

which one it was. With respect to the native speakers of tone languages, 

Archibald reports to have obtained a collection of ‘non-results’ and that 

subjects’ performance did not show any discernable pattern (his reports are 

very brief on that topic). He makes an important remark though that is 

relevant to the current study. L2 learners can reset (or not) a parameter that 

has a certain value in their L1 to another value in L2, but if a certain feature 

is absent from L1, i.e. the parameter has never been activated in L1, this 

means that a representation is lacking a feature and L2 may not be able to 

trigger a new structure (as opposed to just changing its value)
4
. Archibald 

suggests that this is what he found in his (very limited) study with only a few 

speakers of tone and pitch accent languages (Chinese and Japanese) 

acquiring a stress language – English.  

  Another study that tested L2 perception of suprasegmentals - intonation 

this time, by native speakers of tone language is that by Shen (1990). L2 

learners (n=48) were asked to identify rising and falling terminal in pre-

recorded French sentences. He reports that Chinese native speakers learning 

French are able to perceive and place in the right categories different 

directions of pitch in French which are non-distinctive at the intonational 

level in Chinese but which are distinctive at that level in French (in Chinese 

they are distinctive at the tonal level). The performance of the Chinese did 

                                                
4 One could also argue reversely that the unspecified value is what allows setting the 

parameter, however, the available evidence suggests the opposite, namely that it is 

rather difficult to trigger (Juffs, 1990, Giuon, 2005, Wayland & Guion, 2004, 

Wayland et al., 2006, details on all these studies follow in this chapter and chapter 

5). 
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not differ from that of the French, both groups being rather good at it. 

Musically-trained subjects proved to have significantly better results than 

those who were not musically sensitive. The L2 learners had a foreign accent 

in their suprasegmental production, but they perceived and categorized these 

features correctly. Thus, according to Shen, perception preceded production 

and his subjects were able to abstract away the meaning of pitch movement 

to a level different than in their L1.  

  Juffs (1990) also conducted ‘stress’ experiments with Chinese native 

speakers learning English. He reports errors in stress placement in 

production and in the phonetic cues L2 learners used to achieve it. Though 

he tested only production, he makes some relevant remarks and predictions 

when it comes to the possible L2 perception by these speakers. He shows 

that Chinese speakers are consistently better at producing tonic syllables 

(thus realizing sentence stress involving pitch movement) than at producing 

word stress (requiring simple pitch height without movement). He suggests 

that these errors arise simply from the fact that tones (pitch movement) have 

lexical function in Chinese while in English it is intonational. Thus, Chinese 

speakers while listening to English will be much more aware of the tonic 

syllable and pay much less attention to pitch at the word level. So Chinese 

speakers perceive stress best or only when realized phonetically in the same 

way as the prominence in their L1. He argues further: “[f]or the Chinese 

learner who (a) does not know the [L2] language well and (b) uses different 

phonetic cues in his own language, it will be a difficult task to perceive 

stress. If perceived at all, stress may be interpreted as tone since tone is 

salient in the L1.” (Juffs, 1990:107). He suggests that learners are (at least 

initially) not able to distinguish between the word and sentence level stress. 

Additionally, Juffs points out that duration (which is also a cue to stress in 

English) might constitute another source of confusion for the Chinese. 

Learners may be judging many long syllables to be tones as they are likely to 

be pronounced with a higher pitch and they could be associated with level 

tones in Chinese. This is confirmed by the fact that many of his subjects 

produced stressed syllables by lengthening them to an inordinate degree.  

  Another study that tested the effect of statistical lexical patterns in L2 

perception of stress was that by Davis and Kelly (1997). They investigated 

whether L2 learners of English were able to learn the distributional 

differences in the stress patterns between nouns and verbs in English. They 

found that non-native English speakers were able to hear stress placement at 

a near-native level – these were native speakers of non-stress languages such 

as Cantonese, Japanese and Korean as well as Finnish, German and Spanish. 

However, the methodology of this study does not seem very reliable when it 
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comes to testing for L1 effects
5
. They tested 24 L2ers among whom was a 

mixture of native speakers of 15 (!) languages, so some language groups 

comprised only one person and the overall mean was calculated from the 

whole group of non-natives – leaving any results per specific L1 group 

completely obscured. The biggest group among these 24 subjects were 12 

speakers of non-stress language counted together (Cantonese, Japanese, 

Korean, Mandarin) and 4 Spanish. This is not surprising then that the overall 

results were high as the mean was drawn mainly on the basis of speakers 

with contrastive stress (which were argued to be good at stress perception by 

models of P&D and A&V (see 3.3.2)) and non-stress languages. For the 

latter it has been already suggested by quoting Juffs that whenever a 

language like English is used as L2, i.e. with F0 and/or duration marking 

stress, native speakers of tone languages may ‘overrely’ on pitch in 

perception – as it is also used to mark L1 tones, which consequently implies 

that in perception they assimilate the L2 stress to L1 tones. They may 

perceive pitch movements without associating them with word stress but 

which will still give an overall good accuracy score. Davis and Kelly tested a 

second L2 group consisting of 30 subjects (plus 30 controls) which 

comprised native speakers of 14 languages and again the results were 

generalized over the whole group. The largest groups were: 10 speakers of 

non-stress languages (Cantonese, Mandarin, Japanese, Korean, Vietnamese), 

6 Russians and 5 Spanish. Again, it comes as no surprise that the overall 

results were good exactly due to the reasons just mentioned, as the results 

were again averaged mostly over speakers of tone languages and those with 

L1s with contrastive stress.  

  In a series of more recent and methodologically sound studies, Guion 

alone and/or with colleagues (Guion et al., 2003, 2004, Guion, 2005, 

Wayland & Guion, 2004) has investigated L2 production and perception of 

English stress by the Spanish, Koreans, Taiwanese as well as English native 

speakers. In the 2003 study, Guion et al. have tested English native speakers 

on the perception of stress in nonce but possible English words. The stimuli 

were disyllabic. Factors tested were: lexical class (nouns vs. verbs), syllable 

structure (4 types: CVV.CVCC, CV.CVCC, CV.CVC, CV.CVVC), and 

phonological similarity to real words. The perception task for subjects was to 

listen to pre-recorded phrases in pairs where only the placement of stress in 

the non-word varied and where the non-word was put either in a verb or 

noun context – so the stress placement in a non-word was either congruent 

with the sentential context or not. Subjects were asked to indicate which 

sentence sounded more English-like. In perception, they found an effect of 

                                                
5
 However, if one sets out to test general effects in L2 learners (i.e. L1 independent), 

setting up a diverse group of subjects may be the correct approach.  
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vowel length: long vowels were more likely to be assigned stress than short 

vowels (both in initial and final position). Stress placement for superheavy 

syllables (CVVC vs. CVCC) was not significant and neither was the number 

of consonants in the coda (CVC vs. CVCC). Lexical class had a significant 

effect: nouns were generally preferred with initial stress. Phonological 

similarity was also significant. Each of these factors had a unique 

contribution in the regression analysis. They suggest that such results 

indicate that English speakers have learnt and apply to non-words statistical 

regularities (nouns vs. verbs) as well as some phonologically-based 

operations (syllable structure, phonological similarity).   

  With the same design, Guion et al. (2004) tested L2 perception of 

English word stress in Spanish early and late L2ers (each group 10 

speakers). The results from this study showed that all three factors were 

significant: 

- phonological similarity was significant for all groups but late 

learners relied most on the analogy to existing words; 

- syllabic structure was significant for English natives and early 

bilinguals (stress preferred on a long vowel over a short one both 

initially and finally; consonant coda effect found in production but 

not perception) but not late bilinguals (initial long vowel effect not 

found but the final long vowel effect was found); 

- lexical class was significant for all groups, initial stress preferred for 

nouns, but the effect is stronger for late bilinguals than the other two 

groups. 

The regression analysis showed that the lexical class, syllabic structure and 

phonological similarity made significant contributions in the case of English 

native speakers and early bilinguals, but in the case of late bilinguals syllabic 

structure reached no significance. Guion et al. state:  

 

14) “Cautiously accepting the interpretation that the effects found were 

at least partly due to age of acquisition, the results indicate that some 

language acquisition processes associated with word stress may be 

available across the lifespan, whereas others may not. Specifically, 

early and late bilinguals both demonstrated the ability for analogical 

extension of stress patterns from known words. Likewise, early and 

late bilinguals were both relatively successful with language 

acquisition processes requiring the learning of a relatively simple 

pattern, the distribution of stress across lexical classes of noun and 

verb (the effect was seen most robustly in the perception experiment 

for the late bilinguals). On the other hand, language acquisition 

processes requiring more complex pattern learning, such as those 

associated with the distribution of stress by syllabic structure, were 
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adversely affected in late bilinguals. Even the early bilinguals 

showed slight deficits in this regard.” (2004:224).  

 

  Again with the same design, Guion (2005) tested L2 early and late 

Koreans learning English. These were speakers of Seoul Korean which 

differs from English in the following ways: 1) it is a tone language (instead 

of stress); 2) the domain of prosodic association is accentual phrase (not a 

word like in English). The results from the perception task were as follows: 

- lexical class: the effect was comparable in English monolinguals and 

early bilinguals (though slightly reduced for the latter) but it was  

very reduced (not significant) in late bilinguals (this result was also 

found in production); 

- syllabic structure: no/little difference between the groups – all 

groups preferred stress on long vowels; all groups no coda 

consonant effect (i.e. cluster vs. single); 

- phonological similarity: significant for all groups (strongest 

predictor in late bilinguals). 

  Guion concludes that early bilinguals and natives were alike (in both 

groups all three factors tested were significant though with some slight 

differences). The group of late bilinguals was different: no effect of lexical 

class was found; the strongest predictor of their performance was 

phonological similarity to real words; and syllable structure effect was found 

in perception (but not in production – Guion suggests that perception 

precedes production and they have acquired it on the perceptual level). She 

concludes that both early and late bilinguals have nonnative-like knowledge 

of the distributional patterns of stress placement: the lexical class effect was 

reduced in both groups though more in the latter and this was not found in 

the case of the Spanish bilinguals (both early and late). Hence, Guion’s 

further interpretation is: 

 

15) “Perhaps early exposure to a phrase-level prosodic system adversely 

affected the native Koreans’ ability to detect and abstract stress 

patterns at the lexical level. Also, the early Korean-English 

bilinguals were relatively more successful in learning lexically based 

stress patterns than the late Korean-English bilinguals. Given the 

finding that late bilinguals from language backgrounds with 

wordlevel prosody (including lexical stress, pitch accent, and tone) 

can learn distributions of stress by lexical class (Arciuli & Cupples, 

2003, 2004; Davis & Kelly, 1997; Guion et al., 2004), it might be 

that early exposure to a predictable phrase-level prosodic system 

affected the Koreans’ ability to attend to and learn word-level 

prosodic patterns. Once the processing system is set up to 
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accommodate phrase-level prosody, it is perhaps more difficult to 

learn wordlevel prosodic statistical distributions. This effect might 

become more pronounced with increased delays of exposure to the 

L2.” (Guion, 2005:527) 

 

From a pretest it became clear that both Korean groups were capable of 

identifying stress on existing English words: they did it successfully in at 

least 95% of cases. “This indicates that the bilingual subjects are able to 

correctly stress English words, but that the knowledge underlying stress 

placement is different for bilinguals and monolinguals.” (Guion, 2005:529).  

  Further, Wayland et al. (2006) tested Thai native speakers using the 

same design. Thai is a tone language distinguishing five lexical tones. The 

experiments showed that Thai native speakers’ perception of stress in 

English was based neither on syllabic structure nor on lexical class. 

Phonological similarity was the only predictor that proved to contribute 

significantly the correct perception.  

  Summarizing the results from the series of experiments conducted by 

Guion et al., Wayland et al. (2006) concluded that analogy to the stress 

patterns of known real words was a strong predictor for Thai native speakers 

as well as late Korean-English and Spanish-English bilinguals. This 

suggests, they say, that late learners rely mainly on a word-by-word learning 

strategy and are less likely to abstract away about how syllable structure or 

lexical class determine stress placement. The authors draw attention to the 

fact that these results run contrary to those of some other studies (Kelly and 

Bock (1988), Arcuili and Cupples (2003, 2004)), who report successful late 

L2 learners acquiring distributional properties based on lexical class. 

Importantly, Wayland et al. point out that this divergence in the results may 

be attributed to the differences in the backgrounds of subjects tested in these 

studies, namely that mostly speakers of stress languages were tested in the 

studies just mentioned and speakers of non-stress languages in those by 

Guion et al.. Thus, the authors suggest that divergences in the degree of 

success in the studies are due to the typological differences in the metrical 

systems of speakers’ L1s, namely stress vs. non-stress.  

  As we have indicated earlier in this section, Archibald and Juffs made 

remarks with similar implications, namely that native speakers of tone 

languages will probably experience considerable difficulties with L2 stress 

perception as stress is not represented at the lexical level in their L1. They 

may even be good at identifying stress in languages where the phonetics of 

stress are similar as those of tone, like in English for example, but this means 

that in L2 perception they will assimilate L2 stress to L1 tones and we 

cannot speak then of successful L2 acquisition in perception. This has been 

confirmed by the studies by Guion et al., who showed that speakers of tone 
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languages diverge greatly from both English natives and Spanish L2ers. The 

L2 perception of Koreans is not (fully) guided by the same abstract rules and 

distributional properties that evidently operate in the minds of the speakers 

with stress L1s. Predictions of similar kind and implications are also made 

by Dupoux and Peperkamp (2002:182-183): “...when processing a foreign 

language with pitch as phonetic correlate of stress, speakers of tone 

languages might map stressed vowels onto high tone vowels and unstressed 

vowels onto low tone vowels. In other words, they can assimilate stress to 

tone, and … stress ‘deafness’ will not be observed.” 

  The studies discussed so far spoke about L2 perception in terms of 

phonological representations, phonological properties and statistical 

distributions in metrical systems. In a slightly different line of investigation, 

Ortega-Llebaria (2007) reports that the differences in the phonetics of stress 

in L1 and L2 may also contribute to the ease or difficulty of L2 perception of 

stress. In her study, English native speakers proved to have difficulties in 

perceiving Spanish stress. She proposes this happens due to the differences 

in the phonetic realization of stress in English and Spanish.  Though it is F0 

in the case of both languages that marks the stressed syllable, the pitch is 

aligned differently in the pre-nuclear position in these two languages 

(Spanish - L*+H, English - H*). Furthermore, Spanish does not make use of 

vowel reduction in unstressed syllables as English does. Ortega-Llebaria 

tested highly proficient L2 learners of Spanish who were English native 

speakers. She found that Spanish native speakers use duration to identify 

stress in the absence of pitch accent, while English L2ers did not use 

duration or intensity unless there was another cue marking stress like pitch 

accent. She found that L2ers perceive stress only at a phrasal level (when 

stress coincides with pitch accent) and that also they perceive only H* pitch 

accents (like the English ones) and not the L*+H ones (as in Spanish). 

Consequently, Ortega-Llebaria terms English speakers stress ‘deaf’ as they 

do not hear word stress in deaccented contexts and also at the phrasal level, 

they do not hear the typical Spanish pitch accent alignment L*+H. These 

results go against the predictions of the P&D framework which would 

predict those speakers to have no problems with (L2) perception of stress.  

  So far in this section we have simply presented a range of studies that 

have been conducted in the area of L2 perception of stress in phonology. 

They gave us some insight into the details of the stress perception process 

focusing mainly on the overall accuracy or on some isolated aspects of that 

process. Often in these studies, data was examined to find out whether L2 

perception is guided by the L1 or L2 rules; when it turned out the L2 rules 

were involved, L2 acquisition was assumed to be successful. However, when 

taking their methodological aspects into consideration, we will have to be 

careful in readily accepting their results: in fact, the methodologies of many 
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of these studies were often flawed, putting the reliability of their results at 

doubt. These flaws included: the use of existing words as test items, the 

overgeneralization of the results across a group of speakers of different 

languages, and/or the absence of a control group (for details see again the 

first paragraphs of this section, and references therein). More recent and 

methodologically sounder studies have shown that the L2 perception of 

stress is a complex process. Guion et al. showed that when examining the 

abstract properties conditioning stress placement, at least factors such as 

syllable structure, phonological similarity to real words, and lexical class, 

should be taken into account: they found differences in the perception of 

native and non-native speakers with respect to these factors, sometimes 

despite the overall good accuracy scores of the latter.  

  Generally speaking, the overview of the studies above has shown that 

(at least) the differences in phonological properties of metrical systems, 

distributional or statistical properties concerning stress as well as the 

phonetics of stress all contribute to the stress perception process. Studies by 

Archibald (1993, 1994, 1995), Guion (2005), Wayland et al. (2006) have 

reported differences in the performance of speakers of stress and non-stress 

languages on L2 perception of stress. These researchers have suggested that 

since stress is not represented at the lexical level in tone languages, it will be 

very difficult for speakers of these languages to perceive stress in L2. We 

also suggested (after Juffs, 1990) that in the case of an L2 like English where 

stress is realized by pitch, native speakers of a tone language might still be 

able to ‘hear’ stress because they use pitch movement to mark tones in their 

L1s. In this case, however, they likely do not ‘perceive’ stress but tones. 

Therefore, to be truly able to say that successful L2 perception of stress has 

been observed, the L2 used must be one with the phonetics of stress different 

than those of tones. Such a language is Polish (see chapter 2). This issue will 

be readdressed in the concrete analysis of the data in chapter 4.   

 

3.3.2 Stress Typology Model 

 

None of the studies discussed above covered a great variety of typologically 

different languages in one line of research and none of them have attempted 

to model cross-linguistic perception of stress in phonology. Moreover, due to 

different methodologies and slightly different areas of focus across these 

studies, it is difficult to directly compare their results. However, recently a 

study has appeared that proposed just that: the presentation of a cross-

linguistic model of L2 stress perception in phonology - the Stress Typology 

Model (STM) by Altmann and Vogel (2002) (henceforth A&V).  
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  STM was created specifically to address the issue of L2 perception of 

stress and it refers only to primary stress at the word level. The model 

employs a number of binary branching parameters defining different 

metrical properties of languages. The notion of a parameter is used in a very 

broad sense, simply denoting some well-known properties of metrical 

systems. Similarly to the Stress Deafness Model, it classifies languages 

based on the surface (observability of) regularity of L1 stress patterns. The 

model is depicted graphically in Figure 2 that follows. The STM 

distinguishes between languages with and without stress at the word level. In 

the case of stress languages, it makes a further distinction between those 

where stress is regular and assigned phonologically (thus, completely 

predictable) and those where it is unpredictable due to e.g. lexical marking 

for stress or morphological factors. In addition, languages with predictable 

stress can be quantity sensitive or not, and finally, among these yet another 

parameter is responsible for the location of stress at either right or left edge 

of a word. So each node in the hierarchy represents a parameter denoting a 

certain property that a metrical system of a language may possess or not. 

This parameter can be then set to ‘yes’ value when the property is present or 

‘no’ when it is absent. Importantly, in STM the parameters are set to ‘no’ 

value in their default settings.  

 

STRESS PARAMETERS 

                                                                          

 

stress language               non stress language 

      

 

predictable   not predictable                pitch   no pitch 

  

 

 

quantity  quantity    tone      pitch accent 

sensitive  insensitive    

 

 

Left  Right  Left  Right 

 

Figure 2. Stress Typology Model (Altmann, 2006, based on A&V). 

 

This hierarchical typology predicts different degrees of difficulty that native 

speakers of different languages will have with the acquisition of L2 

perception of stress. These are as follows. Negative settings are regarded to 
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have no (negative) effect on L2 perception while positive settings are 

thought to have an impeding effect. Therefore, the higher in the hierarchy a 

language is placed, the fewer positive settings in the metrical system of that 

language there are and the less interference with L2 perception there will be; 

in other words, the better the L2 perception of stress will be. Hence, native 

speakers of stress languages with unpredictable stress are considered to be 

best at L2 perception of stress. Speakers of languages with predictable stress 

are bound to have more difficulties with it as their L1s will have at least one 

more parameter set to ‘yes’. Among native speakers of languages with 

predictable stress, those will experience less difficulties with L2 perception 

of stress whose L1 has less positively set parameters. Thus, graphically 

speaking, the lower the node in the hierarchy in Figure 2 that a language 

occupies, the more parameters it has that are set positively and the more 

difficulties will arise for its native speakers in their L2 perception. As for 

native speakers of non-stress languages, the authors predict they should have 

little or no problems with L2 perception of stress. Since in their L1 stress is 

not operational at the word level, it means that the stress parameters are still 

in their default values, i.e. negative settings, and these have no (negative or 

impeding) effect on the L2 perception of stress. Hence, native speakers of 

non-stress languages are predicted to be very good at the L2 perception of 

stress and comparably good to native speakers of languages with not 

predictable stress.  

  Having presented the overall assumptions and predictions of the STM, 

there are some points we would like to address. First, the authors of the STM 

do not mention directly what happens in a situation where native speakers of 

an L1 which is at the very bottom of the hierarchy and thus has the maximal 

number of parameters set to ‘yes’ and the most impeding effect possible, 

have to acquire an L2 that is at exactly the same node. Studies in other fields 

in phonology, e.g. perception of vowels (Escudero, 2005), have shown that 

generally native speakers are able e.g. to perceive and categorize properly 

sounds of their native language. When the categorical boundaries are the 

same or very similar in a different language they would be able to do that too 

– probably applying simply the L1 categorical boundaries initially, which 

would require just further refinement. However, in the case of STM, it 

follows that such learners will still not be able to perceive the L2 stress even 

if it has identical values as those of their L1. Hence, this model predicts 

(though it is not formulated in such a straightforward way), that the L1 

values of the metrical parameters will solely determine its speakers ability 

for L2 perception of stress and the L2 parametric values and their similarity 

or its lack to those of L1 are of little or no importance to that ability. This is, 

in fact, in a way similar to what P&D suggest. In their model, which covers 

general stress perception ability, native speakers are exposed to stimuli made 
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as audible as possible in terms of their L1 stress phonetics and still show 

stress ‘deafness’. The STM also suggests poor perception ability based 

solely on the L1 properties of the metrical system (and their implications for 

the mental representation), which can be poor even in your own native 

tongue. This suggests that L2 perception of stress would be very much 

different from L2 perception in other areas in phonology, e.g. segments.  

  Altmann (2006) reports evidence supporting (in her interpretation of the 

results) the STM. She tested the L2 perception of English stress by native 

speakers of Spanish, Arabic, French, Turkish, Chinese, Japanese and Korean 

(10 subjects from each language group). They were all very advanced 

learners of English, all students residing in the US. For the perception task, 

2, 3 and 4-syllabic non-words were used that consisted of open syllables 

only (QS manipulated by vowel length (short, long, diphthong)) and which 

were pre-recorded by an English native speaker. Subjects listened to these 

words in isolation and had to identify the stressed syllable. According to the 

STM, Chinese, Japanese and Korean speakers should be best at stress 

perception in English, English and Spanish speakers should be equally good 

as the previous group or slightly worse, and finally, French, Turkish and 

Arabic speakers should all experience the most difficulties. The results 

Altmann obtains confirm these predictions. In terms of significance: French, 

Turkish & Arabic come out as one group (not differing significantly from 

each other) vs. all other languages. The first group performs poorer than the 

second. She concludes that speakers of languages with predictable stress 

have more problems with L2 perception of stress than those of languages 

with not predictable stress or no stress at all: “predictable stress languages 

are somewhat ‘stress deaf’, while all other languages have no problems.” 

(Altman, 2006:92).  

  Finally, Altmann concludes that “extensive experience with an L2 does 

not seem to improve the ability to perceive stress [in speakers of languages 

with predictable stress], at least not in comparison with speakers of 

languages without predictable stress” (Altmann, 2006:92). Thus, Altmann 

predicts that the L2 perception abilities are determined on the basis of L1 

metrical properties and if poor, cannot be improved with an increasing 

proficiency level. This view is congruent with the one expressed by P&D. 

  There are a few points regarding Altmann’s interpretation of the results 

that we would like to address. First, the results obtained from speakers of 

non-stress languages could be accounted for differently than what had been 

suggested. We have already provided (in § 3.3.1) an overview of other 

studies conducted with native speakers of non-stress languages which show 

unsuccessful and/or non-native L2 perception of stress. We also explained in 

detail that an overall high accuracy score may be ascribed to the fact that 

when English was used in these studies as L2 and since English uses pitch to 
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mark stress, native speakers of tone languages may perceive stressed 

syllables as tones. In that case we cannot talk about successful L2 

perception. We believe that Altmann’s results concerning native speakers of 

non-stress languages could be explained as a mapping of L2 stress on L1 

tones and therefore cannot be seen as supporting the STM model. Moreover, 

they run counter the results and conclusions from other studies with native 

speakers of non-stress languages (Archibald, 1995, Juffs, 1990, Guion, 2005, 

Wayland and Guion, 2004), which report or predict quite the opposite of 

what A&V and Altmann (2006) do. We find no comments on these studies 

in Altmann (2006).  

  Secondly, all the subjects in Altmann’s study were very advanced L2 

learners of English residing in the US for several years and we do not know 

how their L2 perception looked like at the beginner’s level. We will come 

back to this point when analyzing the data from the current study (chapter 4).  

  Third, on a more general note, the criteria on the basis of which the 

STM has been created, i.e. the properties characterized as division nodes 

may seem, at least to some, not entirely appropriate. As we presented in 

chapter 2, the division of languages into stress and non-stress is not as 

straightforward as the one presented in STM and properties such as e.g. 

stress and tone do not necessarily stand in a mutually exclusive relationship 

(see chapter 2). It is also our point of view that the A&V model does not 

predict adequately stress perception abilities of speakers from different L1 

backgrounds. Details on that follow later in the analysis of the current data in 

chapter 4.  

 

3.3.3 Predictions with respect to the current study 

 

With respect to the acquisition of languages tested in the current study, the 

STM model makes the following predictions (pictured in Figure 3 below). 

Native speakers of a tone language, Chinese, should be very successful in L2 

perception of stress as they have no (positive) parameter settings established 

for L1 stress. Then speakers of English, Spanish/Italian, Russian and 

German should also be successful as their L1 stress is unpredictable and the 

number of parameters set positively is minimal. And finally, native speakers 

of Polish, French and Czech should perform poorest compared to the other 

groups but at the same time on a similar level with respect to one another 

within that category. 

  Thus, according to the STM model and the results obtained by Altmann 

(2006), we should observe a clear split in the data between native speakers 

of non-stress languages and languages with non-predictable stress on the one 

hand, and speakers of languages with predictable stress on the other hand. 
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The first group should have little or no problems with L2 perception of stress 

while the second one should experience problems with it. At the same time, 

speakers of different languages within the first group should perform alike 

and so should those within the second group (as they are all comparable in 

the number of L1 parameters set to positive values). 

 

STRESS PARAMETERS 

                                                                          

 

stress language               non stress language 

      

 

predictable   not predictable                pitch   no pitch 

   English, German,     

   Spanish & Italian, 

                                          Russian 
quantity  quantity    tone      pitch accent 

sensitive  insensitive   Chinese 

 

 

Left  Right  Left  Right 

  Czech French, Polish 
 

Figure 3. Classification of languages in the current study according to the 

STM. 

 

3.4 Concluding summary 

 

In this chapter we have presented an overview of studies that reported on the 

(L2) perception of stress, including two perception models: the Stress 

Deafness Model of Peperkamp & Dupoux (2002) and the Stress Typology 

Model of Altmann & Vogel (2002). Both models suggest that prosodic 

perceptual sensitivity is shaped by the L1 metrical system and remains 

unaffected, or virtually unaffected, by L2 exposure. Poor perception ability 

cannot be overcome even upon extensive exposure to L2. Both models 

predict that the stress perception ability is determined by the regularity of L1 

stress system and the possible effects it may have on the mental 

representation of stress. Generally speaking, more regularity in L1 implies 

poorer perceptual sensitivity as regular stress patterns will not require lexical 

encoding; it is the presence of stress in the mental representation that 
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enhances the perceptual ability whereas its absence will have a reverse 

effect. Therefore, both frameworks make the same predictions with respect 

to French and Czech native speakers, predicting them to be stress ‘deaf’. The 

P&D framework allows for some ‘leeway’ from this generalization – namely 

for cases where the regularity of the stress pattern may be obscured and 

therefore stress will be kept redundantly in the mental representation 

retaining good perceptual sensitivity. This would be the case of Polish – 

thus, the two models make different predictions with respect to that 

language. While P&D predict Polish speakers not be stress ‘deaf’, the A&V 

model puts them in the same category as the French and the Czech L1 

speakers. Both models make the same predictions for speakers of English, 

German, Russian, Spanish & Italian – expecting them to have few problems 

with stress perception. Finally, for Chinese speakers the A&V model expects 

very good stress perception, whereas P&D make no predictions for speakers 

of non-stress languages.  

  The results obtained in a series of phonological studies in L2 

acquisition of stress by Guion et al. do not support the predictions made by 

A&V. They found that the L2 perception of stress by native speakers of 

stress languages is much more successful than that of native speakers of non-

stress languages. The latter are reported to have problems internalizing the 

abstract concepts underlying L2 stress perception (compared to native 

speakers and speakers of stress languages). Similarly, other phonological 

studies on the L2 acquisition of stress by native speakers of tonal languages 

(Juffs, 1990, Chen, 2007) report that these speakers have problems with 

internalizing L2 stress – contrary to the predictions of the A&V model. 

Studies such as Ortega-Llebaria (2007) also show that native speakers of a 

(partially) lexical system (English) are not always very good at the L2 

perception of stress, which is again a finding running counter to the 

predictions made by both the P&D and the A&V model.  

  Having presented the two published models as well as the literature 

either supporting or contradicting them, or at least some of their claims, we 

conclude to have shown that the investigation into the nature of (L2) stress 

perception is far from settled, rather, it has just begun. We have tried to 

convey some idea of this process’s complexity and that a multidisciplinary 

approach is needed to gain insight into it. It seems that research involving (at 

least) the fields of phonetics, phonology and psycholinguistics, will offer a 

much needed variety of angles on this complex phenomenon, and that in 

order to be able to understand stress perception, all of these approaches must 

be considered and united. Although doing this will not be entirely possible 

within the limits of this dissertation, we will try to include as much of that 

approach as we can by interpreting our data within psycholinguistic 

frameworks of stress perception and by taking into account the phonological 
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and (to some extent) phonetic properties of L1 and L2 stress that may affect 

stress perception. These interpretations follow in the next chapter.   
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CHAPTER 4 

L2 perception of stress: results 

4.1 Introduction 

 

In this chapter, we present the results obtained in the perception test 

conducted for the purpose of this dissertation. First, the experiment’s design 

and methodology are described and then the results are presented. Analysis 

of the data will be executed for each language separately, that is, we will 

determine the effects of all main factors within every language group as the 

interpretation of the data is sensible only in such a context.  

  The first factor tested for is the ‘language (type)’. By that we mean the 

properties of the L1 metrical system that place a language within a particular 

type as categorized by the theoretical models of stress perception discussed 

in the previous chapter. These stress perception models make specific 

predictions about the stress perception ability of native speakers of 

languages based on the differences between their stress systems (and their 

further implications). We will see some surprising and innovative results that 

will lead to a reappraisal of these models. The results will show that the 

models address just one aspect of the L1 system that may contribute to the 

stress perception ability, but in fact the latter turns out to be a much more 

complex phenomenon than suggested in the literature so far.  

  The further main factors discussed in this chapter are word length, the 

position of stress in a word and the effect of syllable structure. The final 

subsection of this chapter is a methodological contribution. We discuss the 

possible methodological and statistical problems with the data and suggest 

which analysis should be used to improve the experiment’s reliability. This 

discussion focuses on the problem of a response bias – very often present in 

the data but rarely discussed or tackled in analyses of the current general 

type. We analyze the data from that perspective and show that considering a 

response bias in the analysis is very important as it may alter the 

(significance of the) results. We show it can be statistically corrected for and 

testing the main effects after that correction proves to deliver some 
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interesting results implying that response bias should indeed be taken into 

account in the analysis of data of the current nature. The chapter ends with 

conclusions.  

 

4.2 Methodology 

 

The section below provides the details of the experimental design underlying 

the study in this dissertation. This includes information about the 

participants, followed by the description of the materials and the method 

used as well as the type of statistical analysis employed for the data. 

 

4.2.1 Participants 

 

4.2.1.1 L2 learners 

 

The L2 participants in our experiment were 133 L2 learners of Polish: 81 

(60.9%) female and 52 (39.1%) male. Their mean age was 22.8 (ranging 

from 17 to 44; s=4.6). They were all regular students temporarily residing in 

Poland, where they attended Polish language courses in institutes at Polish 

universities specializing in teaching Polish to foreigners. Importantly, all of 

the L2 learners participating in the current study were already residing in 

Poland and learning Polish as a foreign language for at least 3-4 months at 

the moment of testing.1 

  The institutes at which L2 learners studied Polish were: the Centre of 

Polish Language and Culture for Polish Emigrants and Foreigners at the 

University of Maria Curie-Skłodowska in Lublin, the School of Polish 

Language and Culture at the Catholic University of Lublin, the Institute of 

Polish Language and Culture ‘Polonicum’ at Warsaw University, the 

Institute of Polish Diaspora and Ethnic Studies at Jagiellonian University in 

Cracow, the Centre of Polish Language and Culture for Foreigners at 

Nicolaus Copernicus University in Toruń, and the School of Polish 

Language and Culture for Foreigners at the University of Wrocław.  

  The selection of participants took place on the basis of detailed 

questionnaires (see Appendix I), which they were asked to fill in prior to the 

                                                
1
 One of the implications of this observation is that the experiments of the current 

study target L2 perception rather than just some ‘uninformed’ and ‘naive’ cross-

linguistic general notion of perception. 
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experiments. The questionnaires were formulated in Polish, but they were 

also available in English, German and French for less proficient subjects. 

The main selection criteria for the choice of participants were the certainty 

that a person grew up in a monolingual home and that their L1 was a 

‘standard’ variety (especially with respect to word stress). Candidates had to 

be ‘true adult’ L2 learners of Polish, thus their age of onset of learning 

Polish had to begin not earlier than roughly after the onset of puberty, which 

is typically regarded as marking the end of the Critical (or in the more recent 

literature, ‘Sensitive’) Period. There is little consensus in the field as to when 

the cut-off point of this Sensitive Period is or whether it exists at all. The age 

of 15 was adopted by Johnson and Newport in their influential studies of 

(1989) and (1991), where they established that there is a strong age-related 

decline in proficiency for languages learned prior to puberty (defined as 15 

years old) and a random variation in achievement among individuals who are 

exposed to a second language later in life. However, as Hakuta, Bialystok 

and Wiley (2003) point out, researchers vary in their claims as to which 

point in life should be regarded as the end of the Critical Period. Some 

suggest it is at 5 years old (Krashen, 1973), 6 years (Pinker, 1994), 12 

(Lenneberg, 1967) or 15 (Johnson and Newport, 1989). Hakuta et al. (2003) 

suggest no Critical Period effects but a general age-related psychosomatic 

decline. As testing the Critical Period effects is not the main goal of this 

dissertation, the criterion established with relation to the onset of L2 

acquisition was simply that L1 was already well in place before L2 

acquisition started, which definitely is the case if we take the onset of 

puberty as such a point of time. The mean age of onset of L2 acquisition of 

the participants was 20.1 (s=6.9). 

  In the first instance, 349 candidates filled in the questionnaires, and out 

of these 165 (47.3%) were selected for testing. The candidates who were 

rejected were excluded because they either did not fulfil the aforementioned 

criteria, or were so due to practical reasons such as not being able to 

participate or being speakers from languages that would not form a group 

big enough for a reliable analysis. Eventually, out of the candidates tested, 

another 13 were excluded from (parts of) the analysis in a post-hoc manner. 

The main reasons for these rejections were doubts concerning these 

candidates being true L2 learners of Polish (rather than bilinguals), or 

speaking a non-standard variety of their L1 including possible differences in 

the accentual system or their not being able to participate in one of the two 

parts of the experiment. 

  The information about participants’ proficiency levels was obtained 

from the institutes where they were regular students. They all took an intake 

exam judging their competence in Polish and thereafter, they were assigned 

to groups of appropriate proficiency levels. All institutes assessed learners’ 
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proficiency according to a comparable national testing system. It was 

therefore assumed that the same proficiency levels as assessed by different 

institutes were comparable. The information provided by the institutes about 

participants’ proficiency served as basis of their division into groups with 

different proficiency levels in this study: beginners, lower intermediate, 

intermediate, upper intermediate and advanced. The number of participants 

per proficiency level is presented in Table 1, and the overall number of 

subjects per language group is given below in Table 2. 

 

4.2.1.2 Control group 

 

The control group participating in this study were 19 students (10 (52.6%) 

female, 9 (47.4%) male) from the Warsaw University and the Jagiellonian 

University in Cracow. Participants came from different parts of Poland but 

they all spoke the standard variety of Polish (what became clear from the 

questionnaires). They were all ‘naive’ non-language students chosen so to 

maximize ‘language intuitional’ performance. The students who acted as a 

control group were comparable in terms of age with the L2 participants 

(mean age 23.3, ranging from 18 to 29, s=2.8). The experiment with the 

control group was conducted in the same manner as that with the L2 

learners. 

 
Table 1. Number of participants per proficiency level. 

 

 Proficiency level Number of speakers Percent  

  beginners 51 38.3 

  lower intermediate 20 15.0 

  intermediate 34 25.6 

  upper intermediate 4 3.0 

  advanced 24 18.0 

Total 133 100 
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Table 2. Number of participants per language group. 

 

Language Number of speakers Percent 

Russian 34 22.4 

Czech 24 15.8 

German 23 15.1 

Polish controls 19 12.5 

English 15 9.9 

French 15 9.9 

Spanish & Italian 14 9.2 

Chinese 8 5.3 

Total 152 100 

 

4.2.2 Materials 

 

The most important criticism delivered on L2 tests in metrical phonology 

concerned the use of common real-existing words as test items (Pater, 1997, 

Van der Pas & Zonneveld, 2004). In such cases, it was impossible to 

establish whether the production of stress patterns was a product of 

phonological computation or merely a production of lexically stored stress 

patterns. Exactly the same holds for perception studies. When the stimuli are 

real words, we may never know whether subjects really heard stress or 

whether they just knew where it was. The use of nonce items is appropriate 

here as indicated by Pater: “Since there is no way that participants could 

have memorized the pronunciation of words they have never encountered, 

the placement of stress on such words can be taken to be indicative of 

knowledge of the general stress pattern of the language” (1997: 235-6). 

Using nonce words in this kind of research (both in production and 

perception studies) is the strategy widely adopted in current research (e.g. 

Peperkamp and Dupoux, 2002, Guion et al., 2004, Altman, 2006) and the 

one which is employed in this study.  

  The test items used in this study were 54 (structurally different) nonce, 

or non-existent, words which, importantly, at the same time did not violate 

phonotactic constraints of Polish and therefore, could be novel words in 

Polish. However, the total number of stimuli presented to each subject was 

168, as structurally identical stimuli were used that differed in the position of 

stress only. Some of the items were adopted or modelled on those invented 

by Pater (1997) and Nouveau (1994) and some were devised by the author of 
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this dissertation. The tokens were pre-tested on their acceptability and a lack 

of immediate phonological similarity to real existing Polish words. A group 

of 8 Polish native speakers was presented with a list of possible test items 

embedded in carrier sentences proposed for the real test. They were asked if 

any of them reminded them immediately of any real existing Polish words 

(the goal being, of course, the lack of similarity) and they were also asked 

for their opinion on the acceptability of each item as a possible novel Polish 

word. Stimuli that did not fulfil both conditions were removed from the 

experimental design. They were also checked by at least one native speaker 

from each L1 tested in order to prevent any coincidental similarity or overlap 

with real existing words in participants’ L1s. Those that resembled any real 

L1 words were either removed or altered and consulted upon again with 

native speakers. 

 

4.2.2.1 Position of stress  

 
The perception test took a form of an identification test, which was designed 

to establish whether, and if so, to what degree of success participants were 

able to locate the position of a main stressed syllable in a word. So far in the 

literature reporting on testing L2 stress perception, languages used as L2s 

allowed stimuli with contrastive stress which were at the same time legal 

positions of stress in that L2 (for details see chapter 3). Since Polish has a 

fixed main stress pattern, having participants listen only to Polish-like words 

in terms of stress would run the risk of eliciting just predictable results: one 

could never know whether participants have really perceived and identified 

the stressed syllable, or had just marked it because they knew where stress 

should be placed. Even if participants did not know where stress is regularly 

positioned, they could easily make predictions about it based on the fact that 

all items they would hear would be stressed on the same syllable; then they 

could extend that observation easily to items for which they would be less 

certain.  

  Because of these considerations, items with a variety of different stress 

patterns were used in the test. They were pronounced by a Polish native 

speaker who was selected for her proven (pre-tested) ability to easily 

manipulate the position of stress without losing naturalness of speech. In this 

way stimuli were created which, though obviously not always 

phonologically correct (with respect to stress), could certainly pass as 

phonetically Polish
2
. Hence, the participants were exposed to the phonetic 

                                                
2
 A commentator on a pre-final version of this thesis observed that ideally acoustic 

analyses of the stimuli should have been compared with what is known about the 
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cues marking the position of stress in Polish and by asking them to identify 

the position of stress in these items, we could check if or to what degree they 

are sensitive to these cues. Though the position of stress is typically 

penultimate in Polish, some lexical exceptions may carry antepenultimate or 

final stress, and under focus main stress shifts to the word-initial position 

(see chapter 2). Thus, non-penultimate positions are not completely illegal in 

the language, or unfamiliar to Polish native speakers. These test items were 

put in a declarative carrier sentence (‘Tutaj leży…’ Here lies…). A Polish 

native speaker and trained linguist (female, 26 years old; residing in Poland 

(but not the author of this dissertation)) was asked to read aloud the 

sentences manipulating the position of stress in the items in question. The 

speaker was asked to read first all test items with (most natural to her in 

terms of L1) penultimate stress and then she was asked to read the same 

items stressing different syllables in these items (given, of course, plenty of 

time to practice beforehand). It was done in a set by set fashion, i.e. first she 

read all items with penultimate stress, then all items with initial stress, etc. 

Multiple recordings (at least two) of each unique item were obtained and 

then best items (in terms audibility and naturalness) were chosen for the 

perception test. The recordings were made in a phonetics laboratory. They 

were digitized at 48 000 Hz, then the test items were cut out of the carrier 

sentence and randomized. Each test item was recorded with all possible 

stress patterns which produced 168 unique tokens. A few fillers were 

included at the beginning of the real test and the tokens were recorded with a 

4 second time interval in between them. Furthermore, an alert beep was 

inserted one second before every item.  

 

4.2.2.2 Word length 

 

Another factor controlled for in the test items was word length. Only items 

consisting of three and four syllables were included in the test (half of the 

items of each type). Disyllabic items were excluded for two reasons. They 

were already widely tested in the literature but using items with such a small 

number of syllables makes it impossible to provide detailed interpretations in 

terms of metrical systems, which, in order to fully account for their 

complexity, must be done on the basis of longer items. For example, 

disyllabic items do not allow us to say anything about extrametricality or 

                                                                                                              
acoustics of Polish stress in the literature, in order to establish whether they were 

indeed the same. We agree that performing such an analysis would have added to 

the methodological soundness of the test design, and can only point out here that it 

was practically not possible within the time span of this dissertation. 
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directionality of feet assignment in systems with binary feet. Trisyllabic 

items allow that but they may pose other problems like e.g. ambiguous 

interpretations of coinciding antepenultimate/initial stress. Antepenultimate 

stress in the English word cy!linder ‘cylinder’ could be analyzed as resulting 

from extrametricality coupled with a trochaic foot assigned at the right word 

edge, i.e. (cy!lin)<der>, or just a trochaic foot assigned at the left word edge, 

i.e. (cy !lin)der, or even an unbounded left-headed foot, i.e. (cy!linder). Here, 

quadrisyllabic items allow for the identification of the three-syllable window 

characteristic of at least some of our L1s. 

  Another reason to include longer, i.e. 3- and 4-syllabic, items was to 

check whether participants have any/more difficulties in processing stress 

assignment in longer words in L2. In that respect, disyllabic words seem an 

uninterestingly easy task. Especially when talking about perception, using 

only two syllables for contrast seems less challenging and less natural. On 

the other hand, the stimuli were not too long either so as not to make the task 

too difficult and in the case of production, to avoid articulatory difficulties. 

 

4.2.2.3 Syllable structure 

 

As syllable structure plays a role in the assignment of stress in a few of the 

L1s tested, it was also a factor controlled for, or manipulated, in the design. 

Polish is quantity-insensitive (QI), but participants whose L1 is quantity-

sensitive (QS) may transfer this property to L2. Therefore, the test items are 

designed in such a way that if present in one’s interlanguage, QS should 

surface in the test. The stimuli were divided into eight classes according to 

their different syllable structure. Since Polish vowels have no distinction in 

length, the only way to manipulate the syllable weight is by determining the 

coda, thus ((1)a). Open vs. closed syllables distinguish light vs. heavy 

syllables and by manipulating the number of consonants in the coda we can 

control the ‘degree’ of weight, i.e. the distinction between heavy and 

superheavy syllables. Thus, in Polish nonce words we can manipulate what 

could be perceived by some as heaviness vs. superheaviness only by 

extending the consonant clusters in coda position, i.e. (1a) vs. (1b). This 

distinction was also incorporated into some items, and it involved only bi-

consonantal clusters of final syllables, again to avoid articulatory difficulties 

and to avoid interconsonantal vowel insertion on the participants’ part – a 

phenomenon common both in L2 production and perception and a result 

altering the desired syllable structure.  

  It should also be mentioned that all quantity sensitive L1s tested in the 

current study include closed syllables in their definition of ‘heavy’. 
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1) Possible syllable weights: 

Heavy     Superheavy 

a. CVC     b. CVCC   

              | |                                                  |  |  |                     
             µ µ                 µ µ µ        

 

Manipulating the syllable structure of the stimuli created eight classes of 

items and they are as follows (where O=open and C=closed): 

 

2) Class 1: all syllables open -O-O-O  

Class 2: only the final syllable closed -O-O-C 

Class 3: final and pre-final syllables closed -O-C-C  

Class 4: all syllables closed -C-C-C 

Class 5: antepenultimate and penultimate syllables closed -C-C-O 

Class 6: only the antepenultimate syllable closed -C-O-O 

Class 7: antepenultimate and final syllables closed -C-O-C 

Class 8: only the pre-final syllable closed -O-C-O 

 

Since these were always the three syllables at the right edge of the word that 

were manipulated, the outline above fully specifies the structure of all 3-

syllabic items. All 4-syllabic words (with the exception of just one item 

‘kardonzonit’ from class 7) had the initial syllable, i.e. the syllable outside 

the three-syllable window at the right edge of the word, open. This syllable 

did not affect then the assignment of stress if guided by quantity sensitivity. 

Overall, each subject heard an equal number of heavy and light syllables in 

the stimuli (if we look only at the three-syllable window at the right edge, so 

excluding the initial position in 4-syllabic words). The whole stimuli set 

presented to a subject contained 252 light and 252 heavy syllables. The 

overall design including the syllable structure is presented below in Table 

3a and b.  

Table 3. The design including syllable structure - QS effect. 

a. 

QS in stimuli 

 light heavy Total 

final 24 24 48 

penultimate 25 23 48 

antepenult 23 25 48 

position of 

stress 

initial 23 1 24 

Total 95 73 168 
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b. 

syllable nr  syllable structure class position of stress Total 

  final penult antep initial   

3-syll.   Cl.2: OOC 3 3 3 -  9 

    Cl.3: OCC 3 3 3 -  9 

    Cl.4: CCC 3 3 3 -  9 

    Cl.7: COC 3 3 3 -  9 

  Total 12 12 12 -  36 

4-syll.   Cl.2: OOC 3 3 3 3 12 

    Cl.3: OCC 3 3 3 3 12 

    Cl.4: CCC 3 3 3 3 12 

    Cl.7: COC 3 3 3 3 12 

  Total 12 12 12 12 48 

3-syll.   Cl.1: OOO 3 3 3 -  9 

    Cl.5: CCO 3 3 3 -  9 

    Cl.6: COO 3 3 3 -  9 

    Cl.8: OCO 3 3 3 -  9 

  Total 12 12 12 -  36 

4-syll.   Cl.1: OOO 3 3 3 3 12 

    Cl.5: CCO 3 3 3 3 12 

    Cl.6: COO 4 4 4 4 16 

    Cl.8: OCO 2 2 2 2 8 

  Total 12 12 12 12 48 

 

  One more important methodological aspect of the design must be 

mentioned here. It is a fact that the syllable structure or syllable division 

must be perceived by the participants as assumed in the experimental design. 

Syllable division in Polish is not always a clear-cut case. Some consonant 

clusters may be divided in different fashions when it comes to their positions 

in the coda or onset (for details see chapter 2). In Polish, intervocalic 

consonants can often belong to either. Therefore, the test items were 

presented to the subjects with a syllable division indicated by dots, e.g. 

ta.di.net. This idea is not innovative and was already incorporated in similar 

designs e.g. by Pater (1993, 1997). 
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4.2.2.4 Morphological structure 

 

A factor relevant in some metrical systems is the morphological structure of 

words. Morphology does not affect the nominal system of Polish: the whole 

prosodic word (including morphological endings) is the domain of stress 

assignment (Rubach & Booij, 1984:2). Even though in some of the L1s 

tested in this study morphology does affect the position of primary stress, 

testing the possible transfer of L1 morphological effects on stress assignment 

in L2 lies outside the scope of this dissertation. The items constructed for 

this study were therefore created with the largest amount care possible to 

avoid the occurrence of obvious affixes. This was done to ensure that the 

items were treated by the subjects as morphologically simple as possible. 

However, we should also take into account that because the nominal system 

of Polish has a rich case system, it is only natural and unavoidable that stems 

are always followed by an inflection – either surface observable (mono- or 

disyllabic) or a zero inflection. L2 learners of Polish will be quickly aware of 

this fact, either naturally so, or through conscious teaching. Only one 

language, among those tested, has an L1 accentual system in which the 

distinction between stems with inflections and bare stems in the nominal 

system may affect the assignment of stress. This is Russian. The 

morphological frame for both Polish and Russian underived
3
 nouns is as 

follows (Alderete, 2001, given for Russian): 

 

3) [Root] Stem + Inflection(s) where stems are typically consonant final. 

 

In Polish (and Russian), nominal stems are typically consonant-final, and 

any single vowel following the stem is very likely to be interpreted as an 

inflection assigning case, gender and number. This is a natural interpretation 

that results from the syllabic structure of the stimuli and this issue could not 

be avoided. All consonant-final stimuli are then very likely to be interpreted 

in Polish as bare stems and those ending in a vowel following a consonant as 

stems with monosyllabic inflections. We will discuss this point in more 

details in the analysis of the production data in chapter 6.  

  To summarize, the final design for the stimuli for the perception part 

was as follows: 

 

 

 

 

                                                
3
 In Slavic morphology nouns with simple stems/roots are usually labelled as 

underived despite the fact that the inflection is present (as it is always present).  



CHAPTER 4 132 

Table 4. Overall design – all factors incorporated. 

 

position of stress morph. 

structure 

  

syllable 

nr 

  

 syllable 

structure 

class 
final penult antep initial 

Total 

Cl.2: OOC 3 3 3 - 9 

Cl.3: OCC 3 3 3 - 9 

Cl.4: CCC 3 3 3 - 9 

Cl.7: COC 3 3 3 - 9 

3-syll. 

Total 12 12 12 - 36 

Cl.2: OOC 3 3 3 3 12 

Cl.3: OCC 3 3 3 3 12 

Cl.4: CCC 3 3 3 3 12 

Cl.7: COC 3 3 3 3 12 

bare stem 

4-syll. 

Total 12 12 12 12 48 

Cl.1: OOO 3 3 3 - 9 

Cl.5: CCO 3 3 3 - 9 

Cl.6: COO 3 3 3 - 9 

Cl.8: OCO 3 3 3 - 9 

3-syll. 

Total 12 12 12 - 36 

Cl.1: OOO 3 3 3 3 12 

Cl.5: CCO 3 3 3 3 12 

Cl.6: COO 4 4 4 4 16 

Cl.8: OCO 2 2 2 2 8 

stem + 

inflection 

4-syll. 

Total 12 12 12 12 48 

 

4.2.3 Procedures 

 

To put participants in the “Polish mode”, the language used for instructions 

during the whole experiment was Polish and participants’ Polish was 

proficient enough to understand them. In some rare cases where subjects’ 

proficiency in Polish was very low, some English was used next to Polish. 

This was, however, never done with English native speakers (all English 

native speakers tested were proficient enough to follow the instructions in 

Polish). In this part it was revealed to the subjects that the test items were 

Polish non-words, stressing the fact, however, that they were correct, 

possible novel, Polish words pronounced by a Polish native speaker.  

  The perception part was conducted second so that it did not affect 

participants’ production. Furthermore, it was conducted with at least one-day 

break after the production part to avoid any short-term memory effects. The 
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perception part always took place in quiet rooms in small groups of up to 5-6 

participants. Each participant sat at a separate desk roughly within the same 

distance from a CD player. The volume was adjusted to participants’ needs 

before the test started. 

  In this part of the experiment, participants listened to a recording of the 

test items. As already mentioned, it was an identification task where 

participants had to identify the location of stress in a word and mark their 

answers on an answer sheet. By choosing an identification task we hope we 

have tapped the phonological representation and that it was not performed by 

subjects purely on acoustic basis. The literature suggests that identification 

tasks are a good way of testing the linguistic representation (Beddor & 

Gottfried, 1995). It is suggested that identifying a feature (stress in this case) 

requires subjects to store the information in a linguistic representation, while 

for example a simple discrimination task could be done purely on the basis 

of acoustics. Identification also seems to be a more natural task occurring in 

the linguistic reality of a speaker’s everyday life, while discrimination, for 

example, may seem in that context a bit more of an artificial or ‘unnatural’ 

task. 

  The questions in the test presented to the subjects were formulated in 

the ‘multiple choice’ manner, i.e. participants received all possible answers 

for each item and they had to choose one which they thought was correct, 

e.g. if they heard gadíma with penultimate stress, their answer sheet gave the 

following options to choose from: a) gá.di.ma; b) ga.dí.ma c) ga.di.má. The 

order of different options to choose from with respect to the location of 

stress in such answers was kept constant with respect to all items in the test 

and parallel to the number of syllables, i.e. the first option always indicated 

initial stress, the second one antepenultimate stress (in the case of 

quadrisyllabic items), the third penultimate stress and the fourth final stress. 

This characteristic of the answer sheet was indicated to the subjects before 

the test. They had 4 seconds to give each answer. Before each item there was 

a warning beep. To ensure participants knew how to do their task, a short 

training session was conducted where the phenomenon of stress was shortly 

explained with auditory examples of nonce items with contrastive stresses. 

Participants listened to recordings of nonce items read out loud by the same 

speaker whose voice featured in the recordings for the real test. This gave 

them an opportunity to familiarize themselves with the voice of the speaker 

before the test started. In this training session, participants were asked to 

guess, orally, the position of stress. Once they managed to identify it 

correctly a few times in a row, they were given a short pre-test which looked 

exactly like the real experiment to familiarize the participants with the form 

of the test. Only then the real experiment began. Participants listened to 
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everything only once and they were informed about that beforehand. The 

whole test lasted 20 minutes. 

  The stimuli were pre-tested with a Polish native speaker who was a 

student of linguistics specializing in phonology (who was not the author of 

this dissertation and not the speaker who pronounced the stimuli for the 

perception part). They were tested in their final test form without a training 

session, however, as this seemed unnecessary due to the linguistic 

background of that person. The speaker identified the position of stress in all 

items correctly without any trouble.   

 

4.2.4 Judgment procedure and analysis 

 

As far as the transcription and coding of subjects’ answers is concerned, one 

and the same judge transcribed the whole perception data and then re-

checked and re-transcribed it again. The two sets were compared by means 

Cohen’s Kappa measure which was κ=.999 (p<.001), which means that the 

agreement between the two sets was perfect. This suggests that the intra-

rater reliability and accuracy in transcribing the perception data was 

extremely high. 

  There were a few cases in this perception test where a participant 

changed his or her answer and in this case the last answer was taken into 

account. There were also a few cases where subjects did not circle any 

answer – such cases were counted as incorrect answers. All of these cases 

together constituted only 1.7% of the whole data set (381 items out of 

25517), so it did not matter much whether they would be included in the 

analysis or not. Out of these items, 364 (95%) were cases where subjects 

changed their minds and where the last response was included, and only 5% 

(19 responses) were really missing; the latter were coded as incorrect. These 

5% constituted 0.1% of the whole file, so counting missing answers as 

incorrect could not have possibly influenced the results.   

  Overall, including the final answer that subjects gave (in cases where 

they changed it) raised the percentage of incorrect answers in the file by 

0.4% and lowered the percentage of correct answers by 0.4% as well (as 

compared to a file where these cases are marked as missing). When looking 

exactly at the distribution of these answers across the stress categories (i.e. 

final, penult, etc.), they were distributed evenly as they barely affected the 

percentages (if they did it was always in terms of less than 1%). 

  One point that requires some more elaboration is the statistical 

technique / analysis used in this dissertation. It is multilevel modeling (see 

e.g. Goldstein, 2003, Hox, 1995). This technique was chosen as it allows 

testing the design of the data in a much better way than the ‘traditional’ 
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techniques as analysis of variance in general linear models. As the names of 

the latter implies, linear models do not have the ability to include the 

hierarchical character of the data (which the data have in most cases) into 

analysis by which many sources of variance are ignored and a risk arises that 

the power of the effects tested will be overestimated. The design in this 

study is hierarchical in nature as items are nested within subjects and 

subjects are nested within language groups. These data characteristics cannot 

be included in a linear model. In multilevel modeling it is included in the 

statistical model which adds an explanatory power to the model as it 

‘separates’ the variances that arose due to that hierarchical set-up from those 

arising truly due to the effects of the factors manipulated. This adds more 

reliability to the obtained significance (or its lack) of the effects. Generally 

speaking, the kind of analysis conducted within multilevel modeling is a 

kind of regression analysis and it is widely accepted as an alternative to 

repeated measures analysis (Rietveld & Van Hout, 2005). 

  There are also a few other considerations that favour multilevel 

modeling above the linear models. The nature of the design (reiterated in 

Table 5 below) poses a problem for the repeated measure analysis (which 

would have to be conducted if the linear modeling was used as a statistical 

tool), namely it has an empty cell (which is simply non-existent) and the 

procedure of repeated measures requires a symmetric design. 

 

Table 5. The experimental design (simplified). 

 

syllable number position of stress 

 

 3 4 Total 

final 24 24 48 

penultimate 24 24 48 

antepenultimate 24 24 48 

 

initial - 24 24 

Total 72 96 168 

 

  If one wants to continue with a linear model, usually two ‘solutions’ are 

employed to deal with this sort of an obstacle. One is to conduct separate 

analysis for 3- and 4-syllabic words, but this does not allow testing word 

length as a variable. The second option, which does allow for this, is to 

exclude the ‘initial’ category from the analysis, but this renders the analysis 

incomplete. Thus, neither of the above options really deals with that 
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problem. For multilevel modeling it is not a problem as it does not require a 

symmetrical design. 

  Furthermore, in multilevel modeling unequal numbers of observations 

are weighed against one another, hence unbalanced numbers do not pose a 

problem for this sort of analysis either. 

  Finally, in section 4.4, we will deal with the issue of a response bias in 

the data and multilevel modeling allows for the correction of that response 

bias in the current data while the linear models do not.  

 

4.2.5 Predictions 

 
In chapter 3 we presented in some detail the predictions with respect to 

speakers’ general ability to perceive L2 stress based on their L1 backgrounds 

(in terms of what we formulated as ‘language type’), especially in reference 

to the stress perception models presented recently in psycholinguistics and 

phonology. In this section, we will outline the predictions made on the basis 

of the factors manipulated in the stimuli (as just presented in the previous 

sections) and for which we will analyze the perception data. These factors 

are: word length, the position of stress in a word and the structure of the 

stressed syllable.  

  With respect to word length, many phonological studies on L2 

acquisition of stress either use items of one length and do not test for any 

word length effect or they do use items of different lengths but do not 

purposely report on having tested for that (see the overview in chapter 3). 

Psycholinguistic research, though, indicates a significant word length effect 

for speech production. Meyer, Roelofs & Levelt (2003) report having 

obtained significantly longer speech onset latencies in planning of longer 

words when compared to that of shorter words suggesting that speech 

planning proceeds incrementally. This includes metrical planning. Schiller, 

et al. (2006) report results from Dutch native speakers indicating that 

internal monitoring involved in speech planning proceeds incrementally 

rightwards. Their subjects, who were asked to indicate the stress pattern of a 

pictured object, were faster at indicating initial stress than final stress in 2-

syllabic words, and were faster at indicating initial stress in 3-syllabic items 

than penultimate and penultimate than final. Hence, these investigators 

suggest that there is a time course of metrical encoding: “[this] outcome 

might be interpreted to demonstrate that phonological encoding in speech 

production is a rightward incremental process. Alternatively, the data might 

reflect the sequential nature of a perceptual mechanism used to monitor 

lexical stress.” [italics added by AK] (2006: 112). The italicized sentence 

implies that the perceptual mechanism used for stress may also be sequential 
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in nature. It seems to follow from this that subjects would need more time to 

listen for stress in longer words and especially if subjects use the internal 

monitoring mechanism while listening (of which there is a high possibility 

that they do). Longer words may cost then more time to process and, given 

that subjects in the current test were under time pressure to give their 

answer, cause more problems. Thus, based on the psycholinguistic literature, 

the prediction would be that if subjects show a word length effect, they will 

be more likely to make a mistake in longer words than they will in shorter 

words.  

  With regard to the position of stress in the word, the ‘traditional’ L2 

acquisition literature in phonology (e.g. Archibald, 1995, Pater, 1997) 

hypothesized that generally, L1 transfer of the metrical parameter values 

could occur both in L2 production and perception. It could be expected then 

that the position of L1 stress resulting from the computation of the L1 

parametric values might have an effect on the L2 perception of stress in that 

it could bias subjects’ responses to these positions. They would ‘hear’, for 

instance, stress in positions that comply with their L1 stress rules but not in 

those where stress actually was in the L2 stimulus. Or it would simply be 

easier for subjects to ‘hear’ stress on the positions in L2 which were also 

possible positions of stress in their L1. As far as we know, these assumptions 

were never experimentally confirmed. Archibald does report having 

observed (partial) L1 transfer in L2 perception, but does not provide any 

details. His study was of a very limited size, and the perception tests were 

little more than a by-product of his production test which was the main topic 

of his investigation. 

   In a study specifically designed to test general stress perception, 

Dupoux et al. (1997) also entertained the idea that perception of stress 

contrasts may be facilitated at the positions that are legal for stress in L1 (for 

details see chapter 3). The results showed the reverse, namely that possible 

positions of stress in L1 do not facilitate stress perception in those positions. 

The Spanish and French speakers they tested were generally better or worse 

in their ability to identify stress contrasts but their success rates were 

independent of the position of L1 stress. These authors do not report whether 

certain positions of stress in a word generally are easier or more difficult to 

perceive. Altmann (2006), who tested speakers of a variety of L1s, also 

found that there was no L1-position related effect observed. Speakers of 

different L1 groups differed from each other in the degree of overall success 

rate in L2 perception of stress but their performance on different positions of 

stress in the stimuli was not L1-dependent. Rather than that, all L1 groups 

showed a similar pattern of responses differing only in an overall degree of 

success. Given the above results, no (facilitatory) effect of L1 stress position 

was expected to be present in our data.  
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  The final factor controlled for in the stimuli is the syllable structure.  A 

number of the L1s tested have QS metrical systems and this property could 

be subject to transfer in the perception task. Moreover, it will be interesting 

to see which assumptions native speakers of quantity insensitive (QI) 

languages make about the L2 system. One would not expect to find that QS 

should arise in the L2 if absent in the L1 and L2. There is no positive 

evidence for this in the data and it has been proposed that QI is the default 

value for that metrical property exactly for that reason: for QS to be noticed, 

positive evidence must be present in the data for speakers of languages to 

move from the QI to the QS value (Dresher and Kaye, 1990, Dresher, 1999). 

Another important issue that arises at this point is whether native speakers of 

QS languages will be able to recongnize the fact that syllable structure 

contributes to stress assignment in L1 but not L2, i.e. whether they will be 

able to move from the ‘superset’ to ‘subset’ ‘parametric value’. The studies 

by Guion et al. (see chapter 3) have shown that, for instance, for native 

speakers of English syllable structure is a significant factor contributing to 

their stress perception in L1. Native speakers of the following QS languages 

participated in this study: German, Spanish & Italian, and English. By 

manipulating syllable structure in the stimuli (see § 4.2.2.3), we attempt to 

find answers to the following questions: 

- Does syllable structure affect our subjects’ success rate? 

- Is it easier for those subjects whose L1 metrical systems have QS to 

identify stress if it coincides with a heavy syllable (vs. light)? 

Should the answer to that last question be affirmative, this will imply that 

that L1 property has been transferred from L1 to L2. And if that is so, further 

questions such as at least the following arise: 

- Do such errors occur only at certain stress positions, i.e. is there an 

interaction between stress position and QS? 

- Is there a discernable pattern of responses observable that could tell 

us how QS is applied in L2 (by analyzing the syllable structure 

classes in the stimuli (see § 4.2.2.3))? 

  It is these predictions and these questions to which we try to provide 

answers in the section below, in which we present the results obtained and 

their interpretation. 

 

4.3 Results 

 

The overall data set used in this analysis came from 152 subjects. From each 

subject 168 items were obtained which gave a total number of 25517 

responses, plus 19 (0.1%) answers missing. In the quantitative analysis these 
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answers were coded as incorrect. The dependent variable was subjects’ 

answers expressed as either correct or not (logarithmically transformed). The 

analysis done was a regression analysis with multilevel modeling technique. 

The between subject factor was ‘language’ (8 levels), which stands, of 

course, for the characteristics of the metrical system of a language and its 

consequences in terms of the stress perception abilities. The within-subject 

factors were the syllable number, or word length, (2 levels), the position of 

stress (3-4 levels), and quantity sensitivity (2 levels). In the analysis, the 

numeric differences between the numbers of speakers per language group 

were weighted. 

 

4.3.1 Language (type) 

 

The first factor tested for is language. The effect of language was significant 

and it is depicted in Figure 1 below (for p-values see Table 6b below). 

Figure 1 shows clearly that language groups differ greatly in their overall 

accuracy scores. 

 

Russian German Czech Spanish & 

Italian

Polish English French Chinese

language

0.4

0.45

0.5

0.55

0.6

0.65

0.7

0.75

0.8

p
ro

p
o

rt
io

n
 c

o
rr

ec
t

 
Figure 1. Language effect on the overall proportion of correct answers.  

 
  In order to determine exactly which language groups were comparable 

in terms of their success rates, pair-wise comparisons between their overall 
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performance were conducted. The results are presented in Table 6a where it 

is indicated only whether language groups performed significantly 

differently from one another (+) or not (-). The shaded area is redundant as it 

is simply a mirror image of the data that is included in the tables. Table 6b 

provides corresponding p values (the Chi
2
 (χ2

) values are available in 

Appendix III). All comparisons are conducted with df = 1. 

 

Table 6. Pair-wise comparisons of the overall performance between different 

language groups.  

 
a. + = significant difference; - = no significant difference 

 

 Chin. Fren. Engl. Pol. Sp&Ital. Germ. Czech Russ. 

Chin.  - + + + + + + 
Fren.   - - + + + + 
Engl.    - - -/+ 

(p=.072) 
-/+ 

(p=.068) 
+ 

Pol.     - - - + 

Sp&It.      - - - 

Germ.       - - 

Czech        - 

Russ.         

 

b. corresponding p-values 

 

  Chin. Fren. Engl. Pol. Sp&It. Germ. Czech Russ. 

Chin. p  .10 <.025 <.005 <.001 <.001 <.001 <.001 

Fren. p   .26 .10 <.025 <.005 <.005 <.001 

Engl. p    .67 .24 .072 .068 <.005 

Pol. p     .40 .14 .13 <.025 

Sp&It. p      .63 .62 .16 

Germ. p       1 .30 

Czech p        .30 

Russ. p         

 

These pair-wise comparisons produced the following subsets of languages 

not differing significantly from one another within each subset but differing 

significantly between the subsets (see (4)). The subsets are created so that 

some languages overlap between them. It is necessary as for example French 

does not differ significantly from English and Polish (neither does English 
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from Polish), so they are placed together in Subset II. However, while 

English and Polish do not differ significantly from Spanish & Italian, 

German and Czech, French does differ from them and cannot be placed in 

Subset III. Then again Subset IV must have been created as Russian does 

differ significantly from English and Polish but not from the other languages 

included in Subset IV. By creating these subsets, we obtain classes or groups 

of languages that do not differ significantly in their performance from each 

other – a similar manner of grouping or comparison used in the models by 

P&D and A&V. 

 

4)  

Subset I Subset II Subset III Subset IV 

Chinese 

French  French 

English  English    

   Polish  Polish   

     Sp&Ital. Sp&Ital. 

     German  German 

     Czech  Czech 

       Russian 

 

Note that the difference between English and German and between English 

and Czech is approaching significance (p=.072 and p=.068, respectively). 

P&D classified similar significance levels as not showing significant 

difference4. Thus, English speakers are a borderline case and could be 

removed from Subset III. 

  The information regarding the number of subjects per proficiency level 

within each language group is presented in Table 7, along with the mean 

overall scores per proficiency level within each language group pictured in 

Figure 2. Note that first, the numbers of subjects available per proficiency 

level and per language group differ greatly, and second, some of these levels 

include very few subjects. This is why we shy away from something we 

would have done had more subjects been available, namely conducting a 

statistical analysis by which the effect of proficiency level could have been 

tested. We will, however, treat these data descriptively in terms of 

tendencies that may imply the possible effect. Importantly, Figure 2 should 

be interpreted only with Table 7 at hand, due to the unbalanced number of 

speakers within different proficiency levels and languages.  

 

 

                                                
4 They conclude that Finish and French do not differ and perform alike at p=.076. 
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Table 7. Number of participants per proficiency levels. 

  

L1 proficiency level 

  beginners 

lower 

intermediate intermediate 

upper 

intermediate advanced 

  Russian 2 - 21 - 11 

  English 6 8 1 - - 

  French 9 4 1 - 1 

  German 8 5 7 1 2 

  Czech 12 - 2 2 8 

  Sp.& It. 9 2 2 1 - 

  Chinese 4 1 1 - 2 

 Total 50 20 35 4 24 
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Figure 2. Mean proportion of correct answers for different proficiency levels 

within each language group.  
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4.3.1.1 Discussion of the effect of language (type) 

 
The results obtained for the effect of language are completely unexpected 

and novel in a few ways. Surprisingly, the overall success rates (that we 

assume reflect the ability to perceive stress) are to a large extent not as 

predicted by both stress perception frameworks – that of P&D and A&V. 

The relevance of the current data and especially its lack of conformance to 

the models seem very important, as each of the perception models followed 

from its own results. Additionally, given the fact that the predictions made 

by the models differ slightly, there is an obvious need to run more 

experiments with different designs and especially data from more 

language(s) (types) in order to check whether the models make correct 

predictions about stress perception – a condition necessary to assess the 

validity of any model.  To the best of our knowledge, the current data are so 

far the only ones collected and available specifically to test the predictive 

power of these models in a wide cross-linguistic manner, except for the data 

included in the models themselves. Therefore, any results obtained here are 

important. As the methodology used for the experiments by Altmann (2006) 

within the A&V model is almost identical to the one used in the current 

study, one expects that differences in the results that could be attributed to 

the differences in the methodology will be minimized. Regarding the P&D 

framework, their methodologies and that of the current study differ. In P&D, 

the ability to distinguish stress contrasts was tested; in our study, the focus is 

on the ability to identify the position of main stress. Nevertheless, we do feel 

that an overall language type effect as a predictor of (L2) stress perception 

ability can be compared between the two studies; the implications of the 

SDM to L2 perception are suggested by P&D and Dupoux et al. (2008) 

themselves (see again § 3.2.3 of chapter 3 on predictions). 

  Let us now proceed with the interpretation of the current data. We will 

do this by jointly discussing language groups that are predicted to perform 

similarly by the models – based on the regularities of L1 stress. At the 

beginning of each section, we briefly repeat the predictions made on the 

basis of both models for the performance of speakers of the languages, then 

we proceed with the discussion of the data.  

 

4.3.1.1.1 Polish control group 

 
Typically in L2 acquisition research, the data obtained from the control 

group is used as a representative of the L2 target. We begin the discussion 

with the control group of Polish native speakers but there are a few 

important points that must be made specifically with respect to that 
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customary use of the data from the control group as the L2 target in the area 

of L2 perception of stress.  

  We have already mentioned (see chapter 3) that in the case of stress 

perception it will be difficult to talk about an L2 target whenever the L2 

target is a language with native speakers who are (relatively) poor at stress 

perception. For example, in a situation with L2 French and L1 Russian, one 

may imagine that the L2 learners will almost always outperform the L1 

natives. In the case of this study the L2 is Polish - a language with a regular 

stress and native speakers of which are predicted by both models to have 

some trouble with stress perception. The A&V model places the Polish 

speakers at the bottom of the hierarchy due to many parameter settings set to 

positive values (see chapter 3) – thus having most problems with stress 

perception (along with speakers of other languages with regular stress such 

as French). The P&D model predicts that the Polish will be better than, for 

example, the French due to surface non-observability of stress (which 

conditions redundant lexical encoding for stress), but still they should 

perform slightly worse that native speakers of languages with contrastive 

stress.  

  The Polish speakers perform only partially as predicted by both models. 

They do not differ significantly from the French (and they should in both 

models) but in terms of mean accuracy scores, they are better. At the same 

time, their accuracy score is lower than that of speakers of languages with 

contrastive stress, but it is not significantly different from the Spanish & 

Italians and the Germans, or the English whose accuracy score is actually 

lower. It seems that the P&D model predicts their performance better as it 

places the Polish as a sort of a transitory case between the French (as a 

representative of extremely regular stress system) and those speakers that 

have a system with contrastive stress. And this is what can be observed in 

the current data as well. However, the A&V model makes incorrect 

predictions, as according to that model, Polish native speakers should 

perform significantly poorer than speakers of languages with contrastive 

stress. Therefore, the first conclusion is that the performance of Polish native 

speakers conforms more to the P&D framework than to that of A&V.  

  Putting the perception models aside, we can generally see that Polish 

native speakers are not very good at stress perception in their own language 

(though they are not terribly bad either). They perform worse than a number 

of other language groups. This is consistent with the idea introduced by 

P&D, namely that stress perception abilities as established in the course of 

first language acquisition will affect one’s stress perception in general – 

either in L1 or L2. Speakers can be stress ‘deaf’ in their own language. 

Therefore, the second important conclusion is the fact that we cannot hold 

the performance of the Polish speakers as the L2 target or the reflection of 
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the state of ultimate attainment in L2 acquisition. L2 learners who are not 

stress ‘deaf’ in their L1 will probably always outperform the control group 

and it is not known yet whether those who are stress ‘deaf’ in their L1 will 

be able to improve their L2 perception. We will return to wider implications 

of this point later in this chapter.  

 

4.3.1.1.2 Languages with irregular stress – Russian, English, German, 

Spanish & Italian 

 
Both stress perception models predict that native speakers of languages with 

contrastive, irregular or unpredictable stress will be very good at its 

perception. The language whose stress system is almost completely lexical, 

hence most unpredictable, and where stress is always encoded in speakers’ 

mental representation of words is Russian. Native speakers of such a system 

should be then very good at stress perception according to both models. And 

indeed Russian native speakers obtain the highest accuracy scores out of all 

language groups. Thus, these results conform to both models.  

  Moving on to other languages where stress is contrastive and native 

speakers should therefore be comparatively good at stress perception as the 

speakers of Russian, consider the cases of Spanish & Italian, English and 

German. Figure 1 shows that German and Spanish & Italian speakers 

performed equally well as Russians, as predicted by the models. However, 

the English speakers obtained a low score. They are significantly worse than 

the Russians and they perform just on the edge of being significantly 

different from the Germans too (see Table 6b). Their score is not even 

significantly higher than that of the French. This is a completely unexpected 

result and it runs counter to the predictions of both perception models. Both 

models base their predictions on the regularities (and their implications for 

the lexical representations) of L1 stress systems. In that respect, English, 

German, Spanish and Italian are very similar. In all of these languages stress 

may occur in any position within a three-syllable window at the right edge of 

the word and hence, speakers of all of these languages are predicted to 

perform similarly, but evidently they do not do so in the current test. Why is 

it so?  

  What we would like to propose is that looking at the surface patterns of 

the L1 stress system is not sufficient to determine stress perception abilities. 

While, as P&D point out, regularities and irregularities of the L1 stress 

system may indeed have implications for the mental representation of stress 

and further stress perception ability, we would like to suggest that this is 

merely one element conditioning the degree to which speakers make use of 

stress information and which in turn determines their stress perception 
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ability. We would like to propose that also the degree of importance that 

stress plays in L1, such as e.g. facilitating word recognition, that is not 

necessarily (directly) related to the L1 surface stress pattern may determine 

one’s stress perception ability. This idea was inspired by a recent paper by 

Cutler & Pasveer (2006), who report on and extend with new data a number 

of studies conducted with native speakers of English, German, Dutch and 

Spanish (Cutler & Van Donselaar, 2001, Soto-Faraco, Sebastián-Gallés & 

Cutler, 2001, Cooper, Cutler & Wales, 2002, Cutler, Norris & Sebastián-

Gallés, 2004, Van Donselaar, Koster & Cutler, 2005). The upshot of these 

studies is as follows.  

  The experiments Cutler and Pasveer report on involved testing the role 

of stress information in word recognition in speakers of English, German, 

Dutch and Spanish. Due to the similarities in the surface stress systems of all 

these languages, the authors did not expect to find any differences in the 

ways stress information is processed in these languages. However, they 

found significant differences in listeners’ use of information on stress in 

recognizing spoken words: the English differed from speakers of all the 

other languages (while the others did not differ from each other) in that they 

made much less use of stress information. Experimental conditions with 

stress mismatch did not have an inhibitory effect on the English while they 

had that effect on speakers of the other languages. The explanation that the 

authors propose for this finding is the different extent to which stress is 

considered in spoken word recognition in these languages with respect to 

allowing a rejection of unwanted competition from words embedded in other 

words. Cutler & Pasveer point out that “[r]ejection of alternatives is a 

particularly important component of spoken-word recognition. Current 

word-recognition models all assume that speech activates multiple candidate 

words which are either fully supported by the input, or temporarily receive 

partial support. These words compete with one another; the more one word 

is supported, the better it can suppress its rivals.” (2006:237). Their analysis 

revealed that in Dutch, German and Spanish stress information reduces the 

number of words activated in word recognition sizably while in English it 

does not. For example, looking only at phoneme inventories, Spanish has 2.2 

times as many embedded words as English. But when we take stress into 

account the picture changes, e.g.: “sea would be considered to be embedded 

in secret, seniority, lessee and lassie if stress is not considered, but only in 

secret and lessee – in which [si] is the stressed syllable – if it is.” (2006:238). 

In English, the stress information reduces the competing candidates by about 

one third but in Spanish it does it by twice as much. Both in Dutch and 

German, stress information also reduces the number of spurious candidates 

by a bit more than a half. Thus, paying attention to stress information in 

word recognition reduces the number of alternative word candidates sizeably 
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for the Spanish, German and Dutch. In all of these languages “the spurious 

activation count when stress is not taken into account is above one per real 

word, while taking stress into account reduces the count to below one....Only 

in English is the payoff relatively small, and apparently too small to warrant 

full use of stress in lexical processing.” (p.4). Further relevant evidence 

comes from the following studies. 

  In an independent experimental study (based on and extending the one 

by Cooper, Cutler & Wales, 2002), Cutler, Wales, Cooper & Janssen (2007) 

report that Dutch listeners outperform English native speakers in identifying 

stress in English (the surface stress patterns of English and Dutch are 

similar). They also attribute this result to the fact that lexical stress is more 

useful in the recognition of spoken words in Dutch than in English (as 

explained above); and that consequently Dutch listeners pay more attention 

to stress in general. They also found that Dutch listeners actually exploited 

better the acoustics of primary versus secondary stress in English than 

English native speakers. The authors again suggest that the explanation for 

this is taking into account the fact that lexical stress word identification 

removes more competitors in Dutch than in English. They suggest 

(following in fact Cutler & Norris, 1988) that to that end listeners attend to 

vowel quality to recognize words and in English processing the vowel 

quality usually delivers the distinction between stress and non-stress, as 

stressed syllables contain full vowels, while unstressed vowels are reduced. 

Therefore, in English, speakers gain nothing further from computing 

suprasegmental features. Dutch has less vowel reduction and syllables with 

full vowels may or may not carry main stress, thus, Dutch native speakers 

must pay more attention to suprasegmental information and “[t]he basis of 

Dutch listeners’ better performance [in English] is presumably their accrued 

experience of effective exploitation of suprasegmental cues to word stress in 

their native language.” (Cutler et al., 2007:1916). The idea that English 

native speakers use vowel quality, in its relation to the rhythmic structure of 

English, to identify onsets of lexical words as well as experimental evidence 

for this idea was already introduced by Cutler and Norris (1988) (more on 

the details of this study follows in § 4.3.1.1.3). Now comparing the results of 

our study, it seems that: one, it is not so much the phonetic suprasegmental 

information but rather the vowel quality related to the rhythmic pattern that 

facilitates English native speakers’ word recognition; and two, the way in 

which English native speakers’ shape their L1 processing routines with 

respect to stress information does not only affect their ability to identify L1 

stress but also has similar (i.e. inhibitory) implications for this ability in L2.  

   The results obtained from all of the above independently conducted 

studies conspire towards the conclusion that despite the surface similarities 

between the stress systems of Dutch, German, Spanish and English, in the 
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first three languages stress information greatly facilitates word recognition 

while in English it does so to a much lesser degree – which, importantly, 

seems to have consequences for (L2) stress perception ability and has 

manifested itself in the current data. We see that the Spanish (& Italians) 

together with Germans were better at identifying the position of stress than 

the English. Thus, a similar split can be observed in the perception data as it 

was in the word recognition task by Cutler and Pasveer (2006) and those for 

Dutch and English by Cutler et al. (2007). The English perform worse at 

identifying stress in the current stress perception task than the Germans and 

the Spanish because they make less use of stress information in word 

recognition in their L1s and this affects their (L2) stress perception abilities 

as well. Hence, the function of stress in L1 speech processing seems to be 

another or better predictor of stress perception ability than merely the L1 

surface stress pattern and its surface observability or regularity.  

  The unexpected results that we have obtained for the English native 

speakers are further in line with those obtained by Ortega-Llebaria (2007) 

(referred to in the previous chapter), who reports having tested English 

native speakers on the perception of stress in L2 Spanish. She also found that 

the English were rather poor at that task and they failed to identify stress in 

Spanish. She provides a phonetic account for that reporting as a cause the 

fact that in Spanish the stressed syllable has a slightly different F0 peak 

alignment than in English. Her study shows two things: first, that the 

phonetics may also play a role in a cross-linguistic perception of stress; and 

two, it provides additional evidence showing that the English are not as good 

at the L2 perception of stress as the models predict. Her subjects were 

advanced L2 learners of Spanish so their inability to identify stress cannot be 

blamed purely on the lack of familiarity with the phonetic realization of 

stress but the explanation possibly lies at a more abstract level.  

  In the current study, we must also observe that the phonetics of stress in 

Polish are different from those in English (for the details on phonetics of 

stress in all L1s see chapter 2, for an overview see Table 8 below). While in 

English duration and vowel quality are important stress cues, in Polish they 

do not mark stress at all. Polish stress is regarded to be phonetically weak. It 

is possibly marked only by the spectral tilt and F0 but to a much lesser 

degree than in English. Furthermore, it does not reduce unstressed vowels, 

which in English is an important cue to unstressed syllables. As a 

consequence, Polish is said to have “impressionistically weak stress” 

(Crosswhite, 2003). Hence, it is also very possible that the English speakers 

have some difficulties hearing the Polish stress due to the phonetic 

differences in the realization of stress in the two languages. However, we 

think that it is not just these phonetic differences alone that are responsible 

for the poor L2 perception of the English. The phonetics of German stress 
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are actually identical to those of English (see chapter 2 and Table 8 below) 

and the Germans are much better at the perception of Polish stress than the 

English. The phonetics of Spanish stress differ as well from those of Polish 

stress but they are also overall better than the English and when we look at 

the graphs picturing the performance of subjects within different proficiency 

levels (see Figure 2), we see that the Spanish beginners occupy a similar 

place as the English but they progress very quickly – unlike the English. 

German beginners are also second best (in the overall score), so despite the 

differences in the phonetics in L1 and L2 stress, even beginners are good at 

the perception of Polish stress. The phonetics of Russian stress are also 

completely different than those of Polish, but they obtain the highest scores. 

Therefore, the differences in the phonetics of L1 stress, though certainly may 

contribute to the ease or difficulty in the perception of L2 stress, cannot 

solely account for the poor stress perception ability. This is also supported 

by the very idea that speakers may be stress ‘deaf’ in their own mother 

tongue and they could not be more familiar with the phonetics of stress in 

any other language than their own.  

  Thus, we would like to suggest that phonetic differences in the 

realization of stress between languages may only partially be responsible for 

poorer cross-linguistic stress perception. As proposed so far, also the surface 

stress pattern may shape the lexical representation of words conditioning the 

stress perception ability. Importantly, however, this is not sufficient. 

Additionally, the role that stress plays in L1 processing, as has been shown 

that it does in word recognition in the case of German and Spanish but not 

English, may also shape its native speakers’ perceptual ability. It will 

become clearer in the following sections that this ‘role’ that stress may have 

in L1 includes other processes as well. 

 

Table 8. Phonetics of stress in L1s investigated (reiterated from chapter 2).  

Language Phonetics of primary stress 

 F0 spectral 

tilt / 

loudness 

intensity duration vowel 

quality 

unstresssed 

vowel 

reduction 

Polish √1 √2     

Czech √1  √2 √2   

Russian   √ √  √ 

German √ √ √ √1 √ √ 

English √4 √2 √4 √1 √3 √ 

Spanish  √3 √4 √1 √2  

Italian    √   

French √2   √1   
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4.3.1.1.3 Languages with regular stress - Czech and French 

 
The next results come from native speakers of languages with a very regular 

and predictable L1 stress pattern. Native speakers of French and Czech both 

share perfect-edge fixed stress and therefore they do not encode stress in 

their phonological representation of words and they should exhibit a 

comparable size of stress ‘deafness’, which at the same time should be the 

biggest out of all language groups. Both models predict a very poor 

perception in these cases. The prediction that the French speakers would 

show a considerable stress ‘deafness’ effect was borne out. They were 

indeed the ‘worst’ group out of all stress languages. However, contradictory 

to what both models predict, Czech native speakers performed extremely 

well. Not only did they differ significantly from the French but together with 

the Germans they performed as second best, even outperforming the 

speakers of some languages with contrastive stress. Since the L1 stress 

pattern of Czech is a mirror image of French, both models expect them to 

perform alike. What is so different then between the French and the Czech 

that makes them perform so differently? What makes the Czechs so good 

and the French so bad at identifying the position of Polish word stress? 

  First, let us entertain the phonetic explanation. F0 is the only phonetic 

cue that Czech and Polish, as well as French and Polish, have in common, 

however, the implementation of this cue on a stressed syllable is different in 

these languages (see Table 8). While in Polish the stressed syllable is marked 

by the highest F0 together with a sharp F0 slope, in Czech the stressed 

syllable has a low tone followed by a rise on the next syllable. In French the 

stressed syllable is aligned with an F0 peak like in Polish, thus if anybody 

should benefit from the same phonetic realization of stress in stress 

perception, these should be the French not the Czechs. Moreover, stress in 

Czech (just like Polish) is regarded to be phonetically weak. Therefore, 

Czech has no advantage over French in terms of possible L1-L2 overlap of 

phonetic stress cues. Furthermore when we look at the performance across 

proficiency levels, Czech native speakers at the beginners’ level still obtain 

very high scores – actually they maintain their position next to the Germans. 

Therefore, the Czechs are neither ‘a case of’ initially poor stress perception 

ability that perhaps was overcome with an increase in proficiency level. If it 

is not the differences in the L1 phonetics of stress or proficiency levels 

which account for the dramatically different performance of the French and 

Czech speakers what does?  

  We would like to suggest that, as in the case of English vs. Spanish and 

German, the differences in the degree of importance that stress information 

plays in L1 and more specifically, the level at which it is operational may 

account for the differences in the stress perception abilities of its speakers, 
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rather than surface stress patterns only. In the case of French, it is often 

overgeneralized in the literature, including both stress perception models, 

that French has final word stress. However, it is a well-known fact that stress 

in French actually does not exist at the word level but at the phrasal level 

(see chapter 2). Thus, stress actually does not perform any function in 

French at the word level. French native speakers do not represent stress at 

the word level - stress has neither demarcative nor contrastive function at 

that level, and hence its native speakers make little/no use of stress 

information and as a consequence are poor at stress perception at the word 

level. Already Trubetzkoy noticed that “accentuation [in French] has nothing 

to do … with word boundaries. Its sole function is to organize speech into 

sentences, sentence sections, and sentence rhythm. The circumstance that a 

word in isolation is always accented on its final syllable is solely due to the 

fact that such a word is treated as a unit of sentence rhythm. French accent 

does not signal the end of a word as such but the end of a unit of sentence 

rhythm, a sentence section or a sentence.” (1969:279).  

  Czech, on the other hand, undeniably has word level stress. Moreover, 

stress has an important demarcative function at the word level – it helps to 

identify word boundaries. Duběda (2006) investigated the role of prosody in 

the identification of stress unit
5
 boundaries in Czech by means of 

delexicalized speech. The objective was to determine the role of prosody in 

speech segmentation in Czech, namely the contribution of intonation (F0) 

and duration in the perception of boundaries of stress units. Delexicalized 

sentences (read and recorded beforehand by a professional speaker) were 

judged by listeners who were asked to indicate (prosodic) word boundaries 

in the sentences they heard. The delexicalizations used were of three types, 

each removing or modifying different type of information possibly required 

for correct word segmentation. The results showed that in the condition 

where all prosodic parameters marking prosodic words’ boundaries were 

preserved, these boundaries were correctly identified in about 72% of cases. 

Removing the information on duration decreased that percentage though not 

significantly. However, the condition with no F0 proved to be the most 

difficult one for boundary detection for listeners – decreasing the correct 

identification to 49%. F0 proved to be the most important correlate of stress 

in Czech and importantly a correlate used for speech segmentation. There 

was also a condition in the experiment manipulating broad phonotactics but 

obscuring phonotactic information proved to have little effect on the correct 

                                                
5
 Duběda (2006) defines ‘a stress unit’ as “a string of syllables governed by a single 

[main] stress ... or by two stresses of different types [primary and secondary]...It 

may correspond to one or more words.” (p.1) This seems to correspond to a prosodic 

word. 
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identification of word boundaries. This confirms the importance of stress in 

word segmentation.  

  The experimental evidence that the rhythmic structure of a language 

forms the basis for its native speakers’ ability to segment speech comes from 

Cutler & Norris (1988), further discussed by Cutler (1994). These sources 

refer to the results of an analysis of a corpus of English speech, which shows 

a systematic relationship between strong (stressed) syllables and word 

boundaries: strong syllables, usually containing a full vowel (as opposed to 

the weak ones with a reduced vowel), tend to occur word-initially, in a three 

to one chance. Cutler (1994) concludes that “English speech should therefore 

lend itself to a segmentation procedure whereby strong syllables are assumed 

to be the onsets of lexical words.” (p.90). Cutler & Norris found evidence to 

support this idea. In a word-spotting task, in which English listeners had to 

detect real words in a string of nonce bisyllables, detection times were 

slower for, for instance, the word mint embedded in mintayf (in which the 

second vowel is also strong) than when embedded in mintef (in which the 

second vowel is schwa). Cutler and Norris interpret this effect as a result of 

segmentation performed by the listeners: because in mintayf the second 

syllable is strong, it is segmented from the first one and therefore, successful 

detection of the embedded word mint requires assembling of speech material 

across a segmentation position. In the case of mint in mintef, such difficulty 

would not arise, because the second weak syllable would not be divided 

from the preceding material. Cutler (1994) stresses that this rhythmic 

segmentation procedure is language-specific: for English it is based on a 

stress rhythm which implies the opposition between strong and weak 

syllables. This study inspired a whole line of research, which, as we can see 

from the more recent references in § 4.3.1.1.2, supports the claims originally 

made by Cutler and Norris (1988). An important conclusion from these 

studies that is relevant to the current results is that it has been experimentally 

confirmed that speakers do use stress(-related information) to segment 

speech, and if it is true ‘even’ for English native speakers whose L1 shows 

‘only’ a tendency towards a certain regularity (in a sense of a high chance of 

occurrence of stressed syllables at word-initial positions), then the chance is 

even higher that the speakers of a language with such an extremely regular 

stress system as Czech, will do so, too. And they actually have been shown 

to do so in Duběda (2006), referred to above.  

  Also, recall from § 2.3.2.2 in chapter 2 the study by Duběda and 

Votrubec (2005) reporting that Czech has no vowel reduction in unstressed 

syllables. Speculatively, it may be worthwhile combining this observation 

with the line of argument developed by Cutler & Norris (1988) and 

continued in Cutler et al. (2007) as discussed in the previous section. It may 

be the case that Czech native speakers cannot rely on the vowel information 
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for lexical access, and hence need to pay more attention to the 

suprasegmental information. This would resemble the Dutch speakers’ 

situation described in Cutler et al.’s (2007) study, and this would then also 

be why Czech speakers pay more attention to stress in L1: it performs the 

important function of facilitating word segmentation, and this in turn makes 

its native speakers better at stress perception, both in L1 and L2.  

  Once again, it seems that the difference between stress perception 

abilities of the French and the Czech speakers can be explained by the role 

that stress plays in L1 (speech processing) and importantly including the 

level at which that role is performed. In French, stress has no function at all 

at the word level as it is simply not operational at that level. In Czech, stress 

has an important demarcative function and native speakers make use of 

stress information to segment speech and as a consequence they are good at 

stress perception.  

  The idea that stress performs an important demarcative or delimitative 

function was originally proposed by Trubetzkoy (1939/69) in his theory of 

delimitative elements. He proposed that languages have (a number of) 

boundary signals that perform a delimitative function marking for example 

word boundaries. This could be a distribution of certain vowels or 

consonants only in particular positions, either word-initially or finally. For 

example, in Classical Greek the contrast between aspirated and unaspirated 

vowel onset occurs in initial position only, in Tamil obstruents are realized 

as aspirated voiceless occlusives (p
h
, t

h
, k

h
) only word-initially, or the 

distribution of different allophones of l in English. These could also be 

combinations of phonemes that occur only at boundaries of meaningful 

units. Trubetzkoy also includes fixed accent as a non-phonemic boundary 

signal. In languages with perfect edge accent, so either initial or final, accent 

directly indicates with which syllable the word begins or ends. In some 

languages fixed accent may fall on the penultimate or antepenultimate 

syllable. In these cases it will not directly indicate the word boundary but its 

vicinity. Crosswhite (2003) also supports the view that stress is used for 

word segmentation not only in languages with lexical stress but also in those 

with regular and predictable stress. Following the study of Sluijter and Van 

Heuven (1996a), who found that spectral tilt marked stress phonetically in 

English and Dutch (languages with lexical stress) she tested whether it was 

also the case in of prosodically distant languages with lexical stress 

(Bulgarian) and regular phonological stress (Polish – fixed penultimate, 

Macedonian – fixed antepenultimate). She found that indeed in all of these 

languages spectral tilt was a correlate of stress, which she interprets in the 

following way (p.4): 
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5) “The fact that significant differences were found not only in a lexical 

stress language (Bulgarian) but also in languages with predictable stress 

bodes well for the idea that predictable stress can be used in word 

segmentation, a possibility that was hypothesized as early as Trubetzkoy 

…. This is important, since it is widely recognized that predictable stress 

tends to be impressionistically weaker than lexical stress. The current 

study identifies at least one acoustic characteristic that could be used 

demarcatively in such languages.” 

 

Thus, the possible influence of the demarcative function of stress has not 

been adequately acknowledged in the literature and the two stress perception 

models presented in chapter 3 do not entertain the possible relevance of that 

function of stress to the stress perception ability. Quite on the contrary, the 

general implication seems to be: ‘the more regular L1 stress the less relevant 

its function in L1 and because of that the poorer the stress perception’. We 

step back from such a view and suggest that regular stress can be significant 

if it has for example a delimitative function in L1. But of course one can 

imagine that in a different language, the facilitation of word segmentation 

may be overtaken by phonotactics and stress information will not be that 

relevant anymore causing less sensitivity to stress information (and 

consequently perception) in its native speakers.  

  Such an interpretation has further implications for the basic 

assumptions on which both stress perception models are based. Importantly 

one must be cautious about the level at which stress is represented in L1. The 

A&V model (incorrectly it turns out) assumes that French has word-final 

stress. P&D do the same, though at some point in their paper, they do 

express an opinion that it might be the case that the French are stress ‘deaf’ 

because their native system is actually described as having phrasal and not 

word stress – and hence no representation of stress at the word level. But 

after having tested speakers of other languages with regular stress 

(Hungarian and Finnish), and having found relatively low scores for them as 

well, they attributed stress ‘deafness’ to the regularity of surface stress 

pattern, also in the French speakers. P&D actually also report that the 

Hungarians that they tested were significantly better than the French, and the 

difference between Finnish and French (p=.076) they interpret as not 

differing from each other, but when looking at their stress ‘deafness’ index 

we can tell that the Finnish are much better at stress perception that the 

French and they are actually more like Hungarians than the French.  

  If we compare the overall performance of speakers of different 

language types, this picture is similar to ours in the sense that speakers of 

Hungarian and Finnish perform quite differently from the French speakers – 

though not as successful as the Czechs. In order to refine the P&D model, 
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we would like to suggest that the French are so poor at stress perception due 

to the lack of a representation of stress at the word level. But in order to 

account for the performance of the speakers from the P&D study, one would 

have to analyze in more detail the role stress plays in speech processing in 

these languages. In our line of reasoning and following Trubetzkoy’s 

proposals on delimitative elements, it is very plausible that languages with 

the same fixed stress pattern, as in this case Czech, Hungarian and Finnish, 

may also differ in the degree of relevance of stress information in L1 speech 

processing such as the process of word segmentation. Despite the same 

surface stress pattern, each of these languages may have different or a 

different number of other boundary signals that would facilitate word 

segmentation. If more word boundary signals are present in a language, then 

one can easily imagine stress information not being as vital as it is in a 

language with a lower number of such markers. Trubetzkoy (1969:297) 

gives the example of Tamil to illustrate this point. In Tamil approximately 

80% of all word boundaries are marked by special boundary signals other 

than stress, despite the fact that Tamil has a fixed initial accent which would 

be sufficient for word segmentation. In line with our argumentation, 

Vromen, Tuomainen & De Gelder (1998) report experiments showing that 

Finnish native speakers use vowel harmony, next to stress, to identify word 

boundaries. One may expect that stress plays a smaller role in Finnish than it 

does in Czech in word segmentation, and as a result the Finnish might be 

proportionally less sensitive to stress information. In experiments with an 

artificial language, Vromen et al. (1998) found that Finnish speakers 

continued to use vowel harmony and stress information to segment words, 

whereas French native speakers used none of the above concluding that in 

word segmentation in a foreign language speakers use the information they 

apply for the same purpose in their L1. This is in line with our argument that 

it is the lack of stress, and hence a lack of its function, at the word level in 

French that causes their stress ‘deafness’. For languages with regular stress, 

further functions that stress has at the word level, such as facilitating word 

segmentation, determine speakers’ stress perception ability.  

  Additional evidence supporting our line of arguments can be found in 

Peperkamp (2004). She reports on a cross-linguistic survey on metrical 

systems and lexical exceptions. The main result emerging from that survey is 

in support of the P&D model suggesting that languages whose speakers are 

proposed to be stress ‘deaf’6 will - plausibly - not be able to store lexical 

exceptions either but such exceptions will be immediately regularized to the 

L1 stress pattern. However, she reports that there are languages whose native 

speakers are predicted to be stress ‘deaf’ by the P&D model and which, 

                                                
6 A list of these languages is given by Peperkamp (2004).  
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nevertheless, have lexical exceptions. Such cases cannot be accounted for by 

the P&D framework, and they show that other factors (than just the 

regularity of the surface stress pattern) must be included in the account of 

speakers’ ability to store and perceive stress contrasts. 

  As one further and concluding point in this paragraph, we would like to 

suggest that P&D’s account of stress ‘deafness’ should be refined with 

respect to the ‘level’ at which it occurs. D&P say: 

 

6) “...we postulate that from the observation that all utterances end with a 

stressed syllable, infants will infer that all words end with a stressed 

syllable. This, of course, may be unwarranted. Phonological rules can 

indeed apply at some phrasal edge only. In that case, a regularity appears 

at some utterance edge which does not hold, however, for individual 

words.” (D&P, 2002:187).  

 

P&D assume that stress ‘deafness’ arises in native speakers of languages 

such as French, Hungarian and Finnish in a comparable manner, by 

overgeneralization of the stress information from utterance edges to word 

level. However, given the current results, it seems necessary to distinguish 

between the acquisition of stress at different levels, namely word, phrase and 

sentence, so that we would be able to distinguish different types of stress 

‘deafnesses’ at these levels. In our case, the differences between the French 

speakers and speakers of other languages with fixed word stress will be 

accounted for by stress ‘deafness’ arising at the word level for the French 

speakers due to stress being not functional at all at the word level in their 

language, and not due to its regularity having been overgeneralized by 

speakers from the utterance edge to the word. Furthermore, other aspects of 

stress information must be considered as relevant to the shaping of 

perceptual abilities of speakers, for instance the extent to which the L1 stress 

pattern facilitates L1 speech processing, such as word recognition or word 

segmentation. Such a view would also imply that children may acquire stress 

in a top-down manner, i.e. starting from the intonational contour and 

working their way down to the word – a proposal raised independently based 

on L1 acquisitional data in Brazilian Portuguese by Santos (2003). These are 

matters of a different line of research, however. 

 

4.3.1.1.4 Tone language - Chinese 

 
Finally, let us discuss the performance of the Chinese learners. The P&D 

model makes no predictions about speakers of tone languages. The A&V 

model predicts they should be one of the best at stress perception and as 
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good as speakers of languages with contrastive stress. Strikingly, they 

performed the poorest, at chance level, which suggests they were really 

incapable of identifying stress position in that task. The Chinese did not 

differ significantly from the French. In line with the discussion so far, we 

would like to propose that the Chinese are so poor at the stress perception in 

Polish because stress is not operational at the word level in their L1. 

Whether we adopt the view that Chinese has no word stress at all or that it 

does have underlying stress as proposed by Duanmu (see chapter 2), in either 

case stress has no function at the word level. It is tone that is contrastive at 

the word level. As in the case of the French natives, in Chinese stress has no 

facilitative function in L1 at the word level - neither contrastive nor 

demarcative nor does it contribute to word recognition. Hence, native 

speakers of Chinese do not hear or pay attention to stress information.     

  Our line of argumentation is consistent with the results obtained by 

Wayland and Guion (2004), who showed the same, though in a reverse 

order, for the perception of tones by native speakers of a stress language. 

They tested Chinese and English native speakers on the perception of Thai 

tones before and after auditory training. The L2ers were thus speakers with 

an L1 that is both a tone and a stress language. Wayland and Guion found 

that first, Chinese native speakers outperformed by far English natives; and 

second, after auditory training a significant improvement in the identification 

and discrimination of Thai tones was found in Chinese speakers but not the 

English. They interpret these results as suggesting that linguistic experience 

with tones in a native language may transfer to L2 perception of tones 

facilitating the task. They suggest that the Chinese speakers are indeed so 

much better than the English speakers not only because they may use similar 

phonetic cues in their L1 to mark tones (there are still some differences 

between them), but because tones are present in their phonological 

representation while they are not in that of the English.  

  As we have already reported in chapter 2, Chen (2007) also shows that 

native speakers of Mandarin Chinese do not operationalize stress in L2 

Spanish at the word level but rather transfer and apply their L1 knowledge of 

tones as a relevant suprasegmental word property. Chen reports that Chinese 

native speakers, who were L2 learners of Spanish, interpret the contours of 

Spanish words in citation form as a lexical property of individual syllables. 

They interpret intonation as a lexical tone and further employ contours with 

a tonal rise in the stressed syllable and a fall in the following syllable also in 

the pre-nuclear position. 

  The current results from the Chinese speakers are in accordance with 

the results, interpretations and/or predictions made by several studies 

(Archibald, 1995, Guion 2005, Wayland & Guion, 2004, P&D, 2002, Chen, 

2007), but they are contradictory to the predictions of the A&V model as 
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well as the results obtained by Altmann (2006). The latter tested native 

speakers of tone languages for L2 perception of stress in English and reports 

them to be very good at identifying stress position in English words. 

However, as we have already pointed out in chapter 3, the literature suggests 

that in this very specific situation where L1 is a tone language and L2 is 

English, phonetics confound the testing of stress perception. In tone 

languages pitch movement marks tones and has a contrastive function at the 

word level. In English pitch is also one of the main cues marking the 

position of stress7. Also duration is an important cue for stress in English and 

in tone languages it is used for the marking of level tone. This means that 

identifying English stress is not a very difficult task for speakers of tone 

languages as the relevant phonetic cues to be identified (i.e. those used for 

the marking of contrastive properties at the word level) overlap between the 

two languages. Importantly, this further implies that what native speakers of 

tone languages actually hear when listening to English words are tones, i.e. 

they may easily map the L2 stress onto the L1 tones. This has been 

suggested by Archibald (1995), Juffs (1990), P&D (2002) (see chapter 3). In 

such a situation we cannot talk about a successful L2 perception of stress. L2 

learners very possibly do not represent L2 stress in the same way as native 

speakers. Guion (2005) provides evidence that despite the overall high 

accuracy scores in pre-test, native speakers of Seoul Korean diverge greatly 

in L2 perception of English stress from the natives concluding that they do 

not have the same mental representation of stress as the natives or do not 

have it at all (yet). 

  We have learnt thus that the native speakers of a tone language may be 

able to identify the position of stress very well but at a closer examination 

they do not seem to have internalized the L2 stress. Therefore, importantly 

studies with native speakers of tone languages with an L2 like English 

cannot claim to have observed a successful L2 perception of stress based on 

the overall success rates. In order to be able to claim a successful L2 

perception of stress, native speakers of tone languages must be tested on an 

L2 which uses phonetic cues to mark stress that are different than those 

marking L1 tones. Such a language is Polish: F0 is used in Polish to a much 

lesser degree than in English and neither duration nor vowel quality plays a 

role in the marking of stress. And indeed, Chinese speakers fail to identify 

Polish stress. The reason for this may be both phonetic and phonological. 

Phonetically, they are not used to employing cues other than clear F0 

movements to mark word prominences and consequently they are not 

                                                
7
 It has been suggested that F0 actually plays much lesser role in the marking of 

word stress in English when torn apart from pitch accent (Sluijter & Van Heuven, 

1996a). However, in most of the previous studies it was not separated from pitch 

accent, hence F0 did most probably mark the stress position. 
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sensitive to other ways of marking prominence. On the other hand, 

phonologically, they do not represent stress at the word level in the same 

way as speakers of stress languages and that prevents them from hearing 

stress as well. Probably both factors are at play. In any case, we have shown 

that in order to prove successful L2 perception of stress by native speakers of 

a non-stress language, successful performance must be shown with an L2 

employing phonetic cues for the marking of stress that differ from those 

marking the L1 prominence at the word level in a tone language.  

 

4.3.1.1.5 Summary 

 
To summarize the above discussion on the overall effect of language (or 

rather the characteristics of the L1 stress system) on the perception of stress, 

we can say that we have shown some novel and interesting data. These 

results suggest that models proposed in the literature for cross-linguistic 

stress perception are not sufficiently refined. The classification of languages 

in these models is mainly based on the regularities of L1 surface stress 

patterns and the consequences they may have for the mental representation 

of stress and in turn for stress perception abilities. In general terms, both 

models predicted that the more regular the L1 stress pattern the more 

impaired the stress perception of speakers of such a language. On the basis 

of the current L2 data we have argued that this is not entirely true and we 

proposed additional elements that must be included in a theory modelling 

stress perception. Next to the surface regularity of L1 stress, the role that L1 

stress plays in facilitating speech processing such as word recognition or 

word segmentation is another or better predictor of stress perception 

abilities. The surface stress pattern may be just one of the factors 

determining that role but it is definitely not the only one. The level at which 

that role is operationalized is also crucial. In a language where stress is not 

represented at the word level (be it in a stress (e.g. French) or tone language 

(e.g. Chinese)), speakers make little or no use of stress information at that 

level and this also leads to a poor ability to perceive stress at that level. In 

languages where stress does operate at the word level, it may contribute 

significantly to the ease of speech processing by having either contrastive 

(e.g. Spanish, German) or demarcative function (Czech). It may also 

facilitate the process of word recognition (e.g. in Spanish and German as 

opposed to English). Furthermore, we have shown that our line of 

argumentation and our interpretation of the data is more in line and/or is 

supported by the results obtained in a number of other recent studies in 

phonology concerning L2 perception of stress (Archibald, 1995, Juffs, 1990, 

Guion et al., 2003, Guion et al. 2004, Guion, 2005, Wayland & Guion, 2004, 
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Ortega-Llebaria, 2007) and in psycholinguistics (e.g. Cutler and Pasveer, 

2006, Cutler et al., 2007). Finally, phonetic differences may influence cross-

linguistic perception of stress as well, though it is clear that they interact 

with the other aspects just mentioned. We observed that speakers of several 

languages which mark stress differently in their L1 than in the L2, still 

obtain high accuracy scores despite those differences. This makes us believe 

that phonetics of stress is only one piece of the whole puzzle. We have 

shown and suggested that stress perception is determined by a whole array of 

L1 characteristics of stress, which makes the stress perception process much 

more complex than what has been recognized so far in the literature. 

 

4.3.1.2 Proficiency level 

 

As mentioned above and as stands to reason, proficiency level is another 

potential factor affecting subjects’ performance. Two aspects of this variable 

must be examined: first, whether the overall performance per language group 

could have been influenced by the proficiency level of its subjects; and two, 

whether the L2 perception of stress improves with an increasing level of 

proficiency. With respect to the latter, both models predict that this is 

impossible and that the degree of stress ‘deafness’ determined by the 

characteristics of the L1s remains unaffected irrespective of the length of 

exposure to L2. This has especially important ramifications for those 

speakers who exhibit stress ‘deafness’ as they are predicted not to be able to 

acquire (better) perceptual sensitivity to stress. Those who do not display 

any stress ‘deafness’ should be able to perceive stress contrasts both in their 

L1 and in other languages as well. If that is true, one would expect native 

speakers who are not stress ‘deaf’ in their L1 to be able to progress faster in 

their L2 perception. On the other hand, those speakers who are stress ‘deaf’ 

in their L1 should not be able to improve in their acquisition of L2 

perception of stress.  

  As pointed out earlier, due to sometimes very small and unequal 

numbers of speakers per proficiency level within each language group, it 

was deemed unfruitful to statistically test the effect of proficiency level. 

However, we will treat the data descriptively as we feel that they can still 

reveal tendencies reflecting the possible effect of proficiency level 

(tendencies that would have had the shape of statistically meaningful 

statements had more subjects been tested).  

  Figure 2 and Table 7 above present the relevant data. For most 

languages a sizable number of speakers for the beginners’ level is available 

(Table 7). When we look at the pattern of responses at the beginners’ level 

(Figure 2), we see that it actually converges with that of the overall 
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performance in Figure 1. This suggests that the general stress perception 

ability (i.e. also in L1) may be at the same time the initial stage of the L2 

perception of stress – and this is actually also suggested by both stress 

perception models. The question of whether the ability to perceive stress can 

improve with an increasing proficiency level after exposure to L2 is another 

issue. The performance of the Chinese speakers remains the same across 

different proficiency levels, but the number of speakers per level is very 

small. We can say the same for the French speakers: their performance does 

not change much but almost all of them were either beginners or lower 

intermediate (the intermediate and advanced level include only 1 person 

each). Hence we are not able to state if the French or Chinese would be able 

to overcome their poor stress perception with an increasing proficiency level. 

Exactly the same comment holds for the English - almost all L2ers are either 

beginners or lower intermediate (only 1 person at the intermediate level). 

Interestingly, the Spanish and Italian beginners score exactly the same as the 

English ones, but for the Spanish & Italian speakers we see quite a dramatic 

rise in the accuracy scores with increasing proficiency level, while for the 

English we do not. Apparently, Spanish & Italian subjects quite quickly 

become sensitive to Polish stress. For the Germans it is more or less the 

same, the upper intermediate and advanced level are represented only by 1 

and 2 (respectively) speakers. (For the German speakers the picture may be a 

bit confusing, but this could have arisen due to the fact that this group 

comprises subjects from most divergent institutes – despite the overall same 

system of classification of subjects into proficiency levels, there might have 

been some differences between the ways in which different institutes 

classified their learners which in turn might have obscured our results.) In 

the case of Czech learners, the largest number of subjects falls within the 

beginners and advanced level and between the two we see a rise in the 

accuracy score (the dip for upper intermediate is averaged only over 2 

people). Finally, for the Russians, the mean is similar at all levels, but we see 

a slight rise in accuracy with the proficiency level (beginners level has only 

2 speakers).  

  Thus, generally speaking, we see a slight improvement with a rising 

proficiency level for the Czechs, Germans, Russians and the Spanish & 

Italians – so for all of the language groups which also generally performed 

reasonably well. For those who performed slightly worse, i.e. the English, 

we also see a slight rise, though as we did not have any subjects from higher 

proficiency levels at this group we are unable to say whether or to what 

degree they would improve further. We see little or no improvement in 

language groups that performed poorly, i.e. the French and Chinese 

speakers, but again in the case of these subjects we had data available from 

subjects at low proficiency levels so we are not able to say whether and/or to 
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what degree they would improve their stress perception further. Dupoux et 

al. (2008) have showed that the French natives failed to form lexical 

representations of contrastive stress in L2 Spanish. This may suggest that for 

speakers who lack a certain feature in their L1 lexicon, it may no longer be 

possible to trigger that feature in L2. These results are in line with those 

obtained by Wayland and Guion (2004) reporting English natives not 

improving on the perception of Thai tones after a training as opposed to the 

Chinese subjects, as well as those by Guion (2005) reporting Korean natives 

lacking the same abstract representation as the English for stress. The data 

that we have available do not confirm it but they do not exclude the validity 

of such a claim either.  

 

4.3.2 Word length 

 

The next factor tested for in this study was the length of a word, or more 

precisely, the distinction between 3- and 4-syllabic words. It was tested for 

each language separately and was found to be significant (for p values see 

Table 9 below). The predictions that literature makes about this effect are 

given in § 4.2.5. The nature of that effect will be discussed in relation to 

relevant results from other L2 studies in stress perception and 

psycholinguistic research on the processing of metrical frames.  

  The results for the main effect of word length are pictured below in 

Figure 3: 
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Figure 3. The proportion of correct answers per word length and overall 

within each language group. 

 
Table 9. Word length effect across languages. 

 

Word 

length 

effect 

Chin. Fren. Engl. Pol. Sp&It. Germ. Czech Russ. 

χ2
 2.19 9.83 15.43 34.84 25.04 10.97 35.83 37.28 

p 0.13 <.005 <.001 <.001 <.001 <.001 <.001 <.001 

 

The word length effect was significant for each language except for Chinese. 

Native speakers of all languages performed significantly worse in longer 

words (see Figure 3).
8
 It is quite a robust effect that remains unchanged even 

when the data is corrected for the response bias (details of which come in 

4.4). 

 

                                                
8 As it will become clear in the next subchapter (see § 4.3.3), all language groups 

performed very poorly on the initial position in 4-syllabic words. It might have been 

possible that this position only had affected the overall word length effect. To check 

whether that is true, we tested for the word length effect with the exclusion of initial 

stress and it turned out to have little influence on the results. 
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4.3.2.1 Discussion of the word length effect 

 
In section 4.2.5, we reported psycholinguistic literature which suggests that 

perceptual mechanism used for stress may also be sequential in nature, just 

as is the one used for production. On the basis of that literature, we 

formulated a prediction that subjects would need more time to listen for 

stress in longer words and especially if subjects use the internal monitoring 

mechanism while listening (of which there is a high possibility that they do), 

longer words may cost more time to process and as a result, since subjects 

are under time pressure to give their answer, cause more problems. We 

predicted then that if subjects show a word length effect, they are more 

prone to have problems in the case of longer words than in the case of 

shorter words.  

  This is indeed the kind of effect observed in this study. Word length, to 

be more specific, the difference between 3- and 4-syllable words, proved to 

have a significant effect and generally speaking, subjects made more 

mistakes and therefore, had more difficulties identifying the position of 

stress in longer words. This effect could be observed in all language groups 

except for the Chinese who performed similarly in both word lengths. 

However, in section 4.4 we will discuss the issue of response bias in the 

data, i.e. the cases where subjects might have used a certain strategy or 

preference to provide answers which might have obscured the measure 

chosen to reflect subjects’ perception ability (a proportion of correct 

answers). There we will test again for the effect of word length on the data 

corrected for such a response bias. After the correction this effect will 

remain similar for all languages groups, including the Chinese – significantly 

lower scores in longer words. 

  This result is not unexpected taking into account the psycholinguistic 

research described above. For longer words a heavier load is put on the 

processing mechanism which may lead to poorer results in that condition. 

Phonologically speaking, one may expect longer words, in this case 4-

syllabic words, to be more difficult as they involve not only primary but also 

secondary stress. As a result, subjects hear two prominences within one 

word, setting them a task of then distinguishing the primary one. By saying 

this we also automatically imply that the process of stress perception is 

guided by a phonological mechanism making use of (some) stress 

characteristics. This could be either the L1 or the L2 mechanism.  

   A different factor that one may propose to have interfered with the 

interpretation of the results is that identifying the position of stress in longer 

words is more difficult because subjects simply have more options to choose 

from. However, this cannot be the case as our statistical model included a 

‘chance correction’ for the fact that subjects had, as it were, a larger number 



L2 perception of stress: results 165 

of syllables available in 4-syllable words and hence, theoretically a higher 

chance of making a mistake in these words as compared to the 3-syllable 

ones. Therefore, the significant effect found in the case of 4- vs. 3-syllable 

words was not due to the fact that 4-syllable words statistically pose a higher 

chance of erring but due to some other underlying reasons, which, we 

interpreted, may have been the ones given in the paragraphs above. 

  Additional support for the effect in 4- vs. 3-syllable words was not just 

obtained by chance is made available in the results from the covariance 

matrix for different positions of stress across different word lengths 

presented in § 4.3.3 below. It shows that the same positions of stress are 

strongly correlated across different word lengths. This means that subjects 

treated the same positions of stress in the same manner across different word 

lengths, which implies that both word lengths were processed in a similar 

way and that the subjects were not just choosing their answers randomly out 

of a pool of available answers. If they did, we would not expect to find these 

correlations, but simply a lower score in longer words with choices 

distributed randomly across the word, independently of the choices made in 

3-syllabic words - that is not what we find.  

  The results for the word length effect obtained in this study contradict 

those of Altmann (2006): she found that subjects were significantly worse at 

stress perception in 2-syllable words compared to both 3- and 4-syllable 

words. As an intuitive explanation, she proposes that it is perhaps easier for 

subjects to identify a prominence in a string of more syllables as they 

provide ‘a contrast background’ for main stress, making it easily 

‘recognizable’. However, as explained above, we find quite the opposite to 

be more likely, namely that recognizing stress in longer strings may be more 

difficult because other linguistic factors, such as secondary stresses, may 

obscure the main prominence contour. Moreover, our results seem to be 

more in line with psycholinguistic research such as that by Schiller et al. 

(2006) mentioned above. 

   

4.3.3 Position of stress 

 

Another factor investigated is the position of stress in a word. The analysis 

of the current data showed that the position of stress had a significant effect 

(for detailed statistics see Appendix III). It is depicted in Figure 4 below. 

Overall, subjects performed differently with respect to different positions of 

stress within each word length. 
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Figure 4. Overall stress position effect. 

 

  The effect of stress position was tested further in each word length 

separately and within each language separately. Later, however, in section 

4.4, we tackle the topic of response bias which is related to stress position 

and we highlight the importance of dealing with that issue in any data 

analysis. We discuss it in detail with respect to our data, we statistically 

correct for it and show that the correction has a spectacular influence on the 

nature of the effect of stress position. While at first (i.e. without the 

correction for bias) this effect seems very complex, especially in its 

interaction with the language factor, after introducing the correction for 

‘response bias’ the picture becomes much clearer both with respect to the 

linguistic and statistical interpretation. That is why we ask the reader to keep 

an open mind and remember that in this section we first present and try to 

interpret the effect of the stress position ‘just as it is in the data’ and at the 

same time, the way it is commonly done in research in this area. However, in 

section 4.4 we come back to it again in the discussion on possible statistical 

noise in the data (response bias) and we will see that the interpretation of the 

data will change. This way the reader will be able to compare the two 
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interpretations. Let us proceed with the presentation of the results ‘as they 

are’.  

  First, a covariance matrix calculated on the basis of the whole data set 

(see Appendix III) shows the following
9
:  

- across word lengths: final stresses are extremely strongly correlated 

in both word lengths (1.0) and so are penultimate stresses (0.92); 

initial position in 4-syllabic and antepenult in 3-syllabic is more 

strongly correlated (0.86) than antepenult in 4-syllabic and 

antepenult in 3-syllabic but the latter are still moderately highly 

correlated (0.73); 

- within 3-syllabic words: the correlation between final and 

penultimate stress is strong (0.78), that between antepenult and final 

is moderate (0.63) and between antepenult and penult it is weak 

(0.38); 

- within 4-syllabic words: between final and penult is strong (0.80), 

between antepenult and final is low (0.58) and so is between 

antepenult and penult (0.62); initial stress has very weak correlations 

with all other stress positions. 

  Second, the stress position effect was tested for each language 

separately. Section 4.3.1 showed already that languages differ with respect to 

the overall success rate but this is not the only difference between them. 

Speakers in different language groups also show different patterns of 

responses with respect to different positions of stress. A general overview 

with an average performance per language is pictured in the graphs in Figure 

5 (each line represents a language designated by an abbreviation consisting 

of the first two letters of the language; ‘3 fin’ means ‘3-syllabic final’, etc.). 

 

                                                
9
 Correlations between 0.8 and 1 are statistically regarded to be very strong, those 

between 0.5 and 0.8 as moderate and those between 0.5 and 0 as weak (Devore & 

Peck, 2001). 
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Figure 5. Stress position effect across languages. 

 

  Since the analysis showed that there is a significant three-way 

interaction between language, stress and syllable number, we will look at the 

effect of stress separately in 3- and 4-syllabic words within each language. 

Pair-wise comparisons were conducted between both the stress positions 

within each word length and the same positions across word lengths. Only 

those differences that were statistically significant are reported. A complete 

overview of the results can be found in Appendix III. 
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Figure 6. Stress position effect across languages (per position). 
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Figure 7. Stress position effect across languages (per language). 
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Table 10. Results of pair-wise comparisons for stress positions. 

 

significant stress position effect language 

3-syll. words 4-syll. words across words 

Russian Pen>ant Pen>ant 

initial<all 

fin 

German Fin>pen initial<all - 

Czech - fin&pen>ant&init ant 

Spanish & Italian - initial<all Pen 

Polish - initial<fin&ant Fin,pen,ant 

English - ant&pen>fin&init  fin 

French Ant>fin&pen 

Fin>pen 

- Fin,ant 

Chinese - fin<ant&pen&init Fin,ant 

 

> = significantly better; < = significantly worse; - = no significant effect 

 

The above table does not include the comparison between antepenult in 3-

syllabic words and initial in 4-syllabic words but it was significantly 

different for all languages (initial10 < antepenult) but the Chinese. For the 

effect across word lengths, the relation is almost always that the reported 

stress position has a higher mean proportion of correct answers in 3-syllabic 

words than its counterpart in 4-syllabic words.  

 

4.3.3.1 Discussion of the stress position effect 

 
The data above show clearly that the stress position had a significant effect 

and that this effect interacted significantly with both language and word 

length. This is not in line with the predictions presented in § 4.2.5, which 

suggest that ‘stress position’ should not interact with ‘language’. Let us 

begin the discussion on the effect of stress by analyzing the relevant 

correlations for different stress positions in the covariance matrix.  

  First of all, we observe that the same positions of stress are strongly 

correlated across different word lengths. Final stresses are strongly 

correlated and so are the penults. The antepenultimate position in 3-syllabic 

words is more strongly correlated with the initial position in 4-syllabic than 

with the corresponding antepenultimate position (though that correlation is 

                                                
10

 Again by initial we refer to initial stress in 4-syllabic words which does not 

coincide with antepenultimate stress.  
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also relatively strong), but this is no surprising result given that antepenult in 

3-syllabic words coincides with initial stress. This means that if a person 

performed well on final in 3-syllabic words, (s)he performed also well on the 

same position in 4-syllabic words, etc.. The general conclusion that we can 

draw from this is that the performance on the same positions of stress is 

comparable across different word lengths.  

  Secondly, with regard to the correlations within different word lengths 

we see that the correlations in both word lengths are strong at the right edge 

of the word and they grew weaker as we proceed to the left edge of the word. 

This means that if a subject performed well on the final syllable, (s)he also 

performed well on the penultimate syllable but not necessarily that well on 

antepenult and/or initial. When looking at the overall accuracy scores we see 

that the performance on the final syllables was also the best and it becomes 

worse as we proceed to the left edge of the word. These two facts suggest a 

sort of a ‘recency effect’, i.e. that subjects seemed to be better at identifying 

stress in the positions they heard as last – so at the right edge of the word. As 

we proceed to the left edge of the word it is more and more difficult for them 

to retrieve that information. This is accordance with the results obtained by 

Dupoux et al. (1997) who found that in an ABX match task, A-responses 

yielded significantly more errors than B-responses and that subjects were 

slower on A-responses. They suggest that this implies that judgment of the 

immediate identity was performed at a shallow memory store and judging 

identity of items with intervening material requires holding stimuli in the 

memory. 

  Let us now move on to the analysis of the effect of the position of stress 

per language. The first striking observation that could be applied to all 

languages is that initial stress has gathered such a low accuracy score for 

every language, including Czech for which it is the L1 stress pattern (see 

Figure 4 and Figure 5). It is significantly lower than all other positions for 

each language and will therefore not be mentioned again separately for each 

language. One possible explanation for this result is that the subjects, despite 

being told that stress can occur in all positions, somehow processed the fact 

that stress in Polish can occur only at the right edge of the word and they 

showed a right-edge three-syllable window effect. A second explanation 

could be that in the perception task subjects were processing this information 

on a shallow acoustic level and that is why their performance becomes worse 

as the syllable bearing stress is followed by more and more syllables which 

obscure the acoustic information. Dupoux et al. (1997, 2001) have attested 

stress ‘deafness’ by using a task requiring short-term memory encoding for 

stress. They also mentioned that on a simple AX discrimination task (with 

stress contrasts) the French were not different from the Spanish. Only more 

demanding tasks involving memory load revealed stress ‘deafness’ in the 
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French. Our task did reveal stress ‘deafness’ in the French suggesting that it 

had triggered more than just the phonetic representation level. That is why 

we must look for a different account for such a low accuracy score on the 

initial position.  

  One might think that another possible reason that is technical in nature. 

Since stress in Polish is predominantly penultimate but in rare lexical 

exceptions it can also be final or antepenultimate, it could be suggested that 

perhaps the speaker producing the items was capable of realizing stress 

phonetically in these three positions clearer just because these are possible 

options in L1. Some might wonder if since initial stress is not an option in a 

regular L1 system, the speaker might have realized that stress position in a 

phonetically weaker manner which made it less audible than the other 

positions. However, in Polish main stress under focus shifts to the initial 

syllable and Dogil and Williams (1999) provide phonetic measurements 

showing that the phonetics of main stress are then realized on the first 

syllable. Therefore, the production of initial stress is not as unnatural for 

Polish native speakers as it may seem at a first glance.  

  The poor performance on the initial syllable could also be explained by 

the fact that in these items subjects had to deal with secondary stress on the 

penult and given the ‘recency’ effect it might have been indeed difficult to 

compare the strength of the prominences and decide which one was the 

primary one. 

  Except for that first observation that all languages have significantly 

lower scores on initial stress in 4-syllabic words, it is further clear that for 

some languages we observe no effect of stress position either in 3-syllabic or 

in 4-syllabic words, whereas if there is an effect, it differs per language 

(Table 10). The effect of the position of stress per language is quite difficult 

to interpret. There is no clear discernable pattern that could be explained 

cross-linguistically. We see that some language groups that generally 

performed well (Spanish & Italian, Polish, Czech) as well as those that 

performed poorly (Chinese) show no or little stress position effect. Similarly, 

subjects with overall good performance (Russians) as well as poorly 

performing subjects (French) showing stress effects. It is not clear why 

certain groups do and some do not show the stress position effect.  

  When we look at the patterns of stress positions that were significantly 

better in subjects’ answers (Figure 6 and Figure 7), it is also difficult to trace 

them back to the L1 systems. We see no clear effect of transfer of the 

frequency of the L1 stress pattern. For Russian, penult seems to be 

significantly better and it is one the most frequent patterns in L1. However, 

for German it is final stress and penult seems to be the most frequent L1 

stress pattern. For Czechs, right edge positions are significantly better than 

those on the left edge which obviously is quite the opposite of what one 
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would predict on the basis of the L1 pattern. For the English, in 4-syllabic 

words medial syllables are better than the edge syllables which does reflect 

the L1 frequency facts. For the French speakers, we observe a similar (only a 

mirror) effect as for the Czechs. They are significantly better on the 

antepenult. And finally, the Chinese perform significantly better on the final 

position, perhaps again due to a ‘recency’ effect.  

  What we can conclude is that first of all, there was generally no 

facilitation effect of the L1 stress pattern (as in Dupoux et al., 1997). 

Secondly, accuracy scores were generally higher on the stress positions on 

the right edge of the word compared to the left edge suggesting a sort of a 

‘recency’ effect. For the time being, we refrain ourselves from making any 

more specific statements than that about the effect of the position of stress. 

As mentioned in the introductory paragraph of this section, we will still 

provide a statistically more refined analysis in the coming sections (see 4.4) 

that will affect the nature of the effect of the position of stress.  

 

4.3.4 Syllable structure effect 

 
Another factor which was included in the experimental design that has not 

been discussed so far is quantity sensitivity (QS). The number of heavy and 

light syllables bearing stress that were presented to subjects in the test was 

equal. We have excluded for that test initial stress category (in 4-syllabic 

words) which was being kept constant (open syllables). For the design with 

respect to QS see again Table 3 and for the predictions and research 

questions about the possible QS effect see § 4.2.5. 

  A general effect of QS was tested, i.e. whether the fact that a certain 

syllable was closed or open had an influence on the correctness of subjects’ 

performance. The statistical model included the variation from items, the 

position of stress, word length and syllable structure and tested whether 

subjects made significantly more errors depending on whether the stressed 

syllable was open or closed, so light vs. heavy. The effect of open vs. closed 

syllable was tested within each language separately. These tests revealed a 

significant effect of syllable structure for the English, Czechs and the 

Chinese (see Table 11 below).  

 

Table 11. Statistics on the QS effect within each language. 

 

 language 

 Russ Eng Fren Germ Czech Pol Sp&It Chin 

χ2 (df=1) 2.19 8.51 0.40 0.09 6.29 0.03 0.00 11.06 

p .13 <.005 .52 .76 <.025 .86 1 <.001 



L2 perception of stress: results 175 

 

 

 

ChineseCzechEnglish

M
ea

n
 p

ro
p

o
rt

io
n

 c
o
r
re

ct

0,8

0,6

0,4

0,2

0

heavy

light

QS in stimuli

 
Figure 8. Significant QS effect across languages. 

 

For the English and the Chinese the effect of syllable structure was the same, 

i.e. they were more often correct when stress coincided with heavy syllables. 

For the Czechs, it was the reverse - they were more often correct in cases 

when stress coincided with open syllables. In addition, it was tested whether 

this syllable structure effect was related to either word length or stress 

position in these three languages.  

  For all of these languages the syllable structure (open vs. closed) effect 

was significantly different in 3- and 4-syllabic words (English χ2=13.15, 

p<.001, Czech χ2= 36.77 p<.001, Chinese χ2=4.28 p<.05).  

  The picture that emerged for the distinction between open vs. closed 

syllables in different positions of stress for the English, combined with the 

distinction per word length is presented in Table 12 and a more detailed 

picture is captured in Figure 9 and Figure 10. 
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Table 12. Statistics on the QS effect across stress positions and word length 

for the English L2ers. 

 

 3s fin 3s pen 3s ant 4s fin 4s pen 4s ant 

χ2 
6.92 0.89 6.71 0.39 5.66 19.26 

p p<.025 -11 p<.025 - p<.05 p<.001 
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Figure 9. QS effect across stress positions and word length for English 

speakers. 

 

                                                
11 A minus indicates ‘not significant’.  
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Figure 10. QS effect across different QS classes (for English speakers & 

significant stress positions only). 

 
Figure 9 shows that subjects provided more correct answers in 3-syllabic 

items with final stress coinciding with an open syllable; in the other 

statistically significant positions, when stress coincided with a closed 

syllable. A more detailed picture of these cases, i.e. including the syllable 

structure of the neighbouring syllables, is presented in Figure 10. Generally 

speaking, the following can be observed across the classes of items: 

- stressed final open syllables receive most correct responses (in most 

cases: classes 1, 5, 8 but not 6); 

- wherever there is only one heavy syllable in a word, it receives most 

correct answers when stressed, irrespective of its position (classes 2, 

6, 8); 

- stressed final closed syllables when accompanied by other closed 

syllables in a word do not any longer obtain the highest accuracy 

scores; 

- for closed penult & open antepenult: penult scores best; 

- for closed penult and antepenult: antepenult scores better. 

In almost all classes, when stress coincides with the heavy syllable 

(irrespective of its position) this position gets higher accuracy scores than 
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when stress coincides with an open syllable. The only exceptions to this rule 

are final open syllables for which stress seems to be quite easy for English 

speakers to identify (more so in 3-syllabic words).  

  For the Czech subjects the distinction between open vs. closed syllables 

turned out to be significant only for final stress in 3-syllabic words (χ2
=39.15 

(df=1), p<.001). In this position, 92% of stressed open syllables were 

identified correctly vs. 69% of stressed closed syllables.  

  Finally, for the Chinese speakers the distinction between open vs. 

closed syllables turned out to be significant only for penultimate and 

antepenultimate stress in 4-syllabic words (χ2
=10.11 (df=1), p<.005), 

χ2
=4.80 (df=1), p<.05, respectively). A more detailed picture follows in 

Figure 11 and Figure 12, which show that the Chinese speakers identified 

stress when it coincided with closed (heavy) syllables more often correctly 

than when it coincided with open (light) syllables. 
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Figure 11. QS effect across stress positions for Chinese speakers. 
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Figure 12. QS effect across different QS classes (for  Chinese speakers & 

significant stress positions only). 

 

4.3.4.1 Discussion of the syllable structure effect 

 
One of the outcomes of looking into the syllable structure effect was that the 

control group of Polish native speakers did not show an effect of QS in their 

stress perception. One would, indeed, not expect them to do that as their L1 

is QI, but it might be suggested that perhaps syllable weight may generally 

contribute to the perception of closed syllables as more prominent even for 

native speakers of QI languages. That turned out not to be the case for these 

speakers. 

  Secondly, the data showed that native speakers of German, Spanish & 

Italian, languages that have QS in their L1 systems, did not show an effect of 

quantity sensitivity in their L2 perception of stress. This means that they 

were able to move from the superset to subset value and successfully 

observed that syllable structure had no influence on the assignment of stress 

in Polish. This can be stated especially when compared to the studies by 

Guion et al. (2004) who tested Spanish L2 learners of English and found a 

syllable structure effect for their L2 English in stress perception. Thus, the 
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Spanish, if necessary (i.e. when faced with an QS L2), are guided by syllable 

structure in their stress perception. In our case, when the L2 is QI they are 

not, which suggests successful L2 acquisition – at least with respect to this 

aspect.  

  However, English native speakers, whose L1 is QS, did show the 

syllable weight effect. Pair-wise comparisons between different positions of 

stress across different word lengths showed that the English L2ers gave 

answers that were significantly different with respect to the treatment of 

closed vs. open syllables in the case of final and antepenultimate stress in 3-

syllabic words, and in penultimate and antepenultimate position in 4-syllabic 

words. A detailed analysis of the interaction of the syllable structure of the 

stimuli and the position of stress (presented in Figure 10) revealed that 

English native speakers in most of the cases found it easier to identify stress 

if it coincided with a closed syllable than when it did not. We see this as 

evidence of a transfer of QS from L1. Only in the final position was it easier 

for them to identify stress in open syllables. This could be explained by the 

fact that observing stress at the end of word may be reasonably easy for 

those speakers who generally have problems with the perception of stress. 

The final syllable is the one heard as last and stress could therefore be 

identified on the basis of acoustics at a shallow memory level. This seems to 

be especially easy in the case of open syllables where the vowel will carry 

extra information (as it is not shortened by the following coda) and the 

English learners are probably sensitive to the vowel quality information, 

which is a crucial phonetic cue for stress in their L1. 

  Another group for whom it was also easier to identify stress when it 

coincided with a closed syllable were the Chinese speakers. However, in the 

case of these subjects, that effect occurred to a much lower degree as it was 

significant only in the case of two positions: penult and antepenult in 4-

syllabic words. A closer look at the exact syllable structure of the stimuli in 

these cases reveals the following. It seems that penult receives higher 

accuracy scores when it coincides with a closed syllable and when it is 

preceded by an open syllable (classes 5 and 8). With respect to antepenult, it 

receives an exceptionally high accuracy score when it coincides with a 

closed syllable and when that syllable is the only closed one in the word 

(class 6). One must wonder why Chinese speakers would have any effects of 

QS in Polish. We suggest that this might be an L3 transfer from another 

language that all subjects spoke – English12. Especially in the case of 

                                                
12 As became clear from the detailed questionnaires filled in by the subjects, almost 

all of them had had some English or German at school. But essentially all subjects 

grew up monolingually and they started learning any other languages (if they did) 

only at school within the regular curriculum. It proved difficult to find subjects who 

did not speak any other language except for their L1 and (some) Polish.  
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beginners, some English was used for instruction next to Polish which might 

have activated their English competence. Transfer from the L3 to L2 (or vice 

versa) is not unheard of and is beginning to receive more and more attention 

in the field of L2 acquisition (e.g. see Louriz, 2004, 2007). Chinese speakers 

are also sensitive to syllable weight information as they assign L1 tones on 

the basis of moras. Perhaps they transferred this sensitivity to L2 and they 

perceived closed syllables as more prominent than the open ones.  

  Finally, Czech native speakers proved to identify stress more often 

correctly when it coincided with open final syllables than closed ones. This 

effect was on a limited scale – only in the case of one position and we 

suggest it might have been due to the reasons of better phonetic audibility as 

those suggested for the English.  

  To summarize, for QS, we have observed in our results that for those 

L1s that are QS, transfer seems to occur only for L1 English, but not for 

German or Spanish and Italian. As the English speakers performed worse 

overall than these other groups, it seems that with better stress perception 

abilities speakers become better at ignoring the L1 properties, and are able to 

move from the superset to the subset situation. On the other hand, with the 

poorer stress perception ability, speakers’ performance may fall back on the 

characteristics of the L1 system, in this case on QS. The results showed that 

in the case of poor stress perception ability not only the L1 but also L3 

characteristics may guide one’s performance. This was the result for the 

Chinese speakers, who may have transferred their knowledge of English in 

that task. Finally, for both the English and the Czech subjects, it turns out 

that in the final position of 3-syllable words, identifying stress in open 

syllables was actually easier than in closed syllables. We have suggested that 

here the acoustics may have played a role, as these were the syllables heard 

as last in the string, and in open syllables more information on a vowel 

would be easier available.  

 

4.4 Response bias 

 

In experimental studies it is usually assumed that the results obtained reflect 

the ability tested. Selected methodology, design, subjects and materials all 

conspire to obtain this effect. However, it may happen that the task involved 

in a study might have influenced subjects’ performance in a manner 

distorting the results. This raises a risk that the results may be interpreted in 

a direct relation to the ability tested when in fact they may reflect e.g. certain 

preferences employed by the subjects. The task used in this study – a 

multiple answer forced decision task, is a one commonly used in 
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experimental designs. However, seldom do authors of such designs include 

in their analysis a discussion of possible confounds that such a task may 

cause. We feel that such an account is necessary to an unequivocal 

interpretation of the results and therefore, an analysis of this methodological 

aspect of the current study is presented below. 

  In the task in this study, subjects were tested on an equal number of 

stimuli in each condition or category, by which we mean a combination of a 

stress position and syllable number (see Table 5). Therefore, if a subject 

identified all positions of stress correctly, (s)he should have given an equal 

number of responses in each of these categories. In the case of incorrect 

answers, other categories would have been chosen, which might have 

resulted in a number of responses per category that is higher than the actual 

number of stimuli tested or offered in that category, but not necessarily so. If 

a subject did not identify all answers correctly but was doing the task as 

expected and did not use any specific strategy of choosing certain answers, 

(s)he should also have given a similar number of responses per category - as 

they would be then randomly distributed. However, other subjects might 

have marked their answers showing preferences for some categories over 

others. We could then say that they showed a response bias towards certain 

categories, for instance an individual bias towards final stress independently 

of any (experimental) input. To begin with, let us then check whether there 

are actually any subjects in our study that showed a response bias.  

 

4.4.1 Individual subjects 

 

In order to check whether there were any tendencies among subjects to mark 

some answers more often than could be reasonably expected, a series of Chi
2
 

(χ2
) tests were conducted on individual level for each subject and this was 

done separately with respect to 3- and 4-syllabic words. These tests revealed 

four subgroups of subjects (see Table 13 below), on the basis of which 

subjects could be classified into four different types. A subject was 

categorized as Type 1 if (s)he performed as expected in the case of both 3- 

and 4-syllabic words. It means that for this subject Chi
2
 tests showed there 

was no significant difference in the distribution of answers over all positions 

of stress neither in the case of 3- nor in the case of 4-syllabic items. Subjects 

whose distribution of answers was significantly different than expected in 

both word lengths, i.e. who chose certain stress positions significantly more 

or less often than expected, were classified as Type 2. Subjects called Type 3 

showed significant differences in the distribution of their answers only in the 

case of 3-syllabic words and those called Type 4 in the case of 4-syllabic 

words only. It is important to bear in mind that these numbers are calculated 
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simply on the basis of all the answers given - irrespectively of whether they 

were correct or incorrect.  

 

Table 13. Number of subjects showing different bias types. 

 

Bias type Frequency Percent 

 Type 1: not sign. for any 59 38.8 

  Type 2: sign. for both 30 19.7 

  Type 3: sign. only for 3-syll. 9 5.9 

  Type 4: sign. only for 4-syll. 54 35.5 

  Total 152 100 
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Figure 13. Average proportion of correct responses per subject type. 

 

  The highest percentage of subjects (38.8%) proved to behave as 

expected, i.e. they gave answers which were equally distributed across all 

categories, in a statistically significant sense. This means that they did not 

show any particular strategy or response bias. What it means is that either 

they behaved completely and ‘perfectly’ randomly or they indeed heard the 

position of stress in the stimuli and on the basis of that they gave their 

responses. Probably the second option is true. Figure 13 shows that Type 1 

subjects had the highest accuracy scores out of all types (an average of 
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77.3%), and with respect to the answers which were incorrect, that they were 

roughly equally distributed across all categories indicating no response bias. 

  The second most common subject type (35.5%) was Type 4, i.e. the one 

whose answers were distributed otherwise than expected only in the case of 

longer words. More difficulties in longer words could be expected (as 

discussed in § 4.3.2.1). Linguistically speaking, 4-syllabic words may 

include secondary stress next to the main one, which suggests that subjects 

might have had more trouble with identifying the position of stress as they 

were faced with two prominences. This type of subject showed no bias in the 

case of shorter words and only performed differently in longer words. The 

mean percentage of correct answers in this group is 64% - lower than in 

Type 1 but higher than in the other two groups. 

  Another type, similar in a way to the one just described, was subject 

Type 3 who gave answers distributed otherwise than expected only in the 

case of 3-syllabic words. The average percentage of correct answers is lower 

in this group (62.2%) and having more difficulties only in shorter words 

seems odd, but this type of subject constituted a real minority at 5.9%. We 

will therefore not be concerned with this group.  

  In third place with respect to the frequency are subjects of Type 2 

(19.7%), who showed significantly different distribution of answers in the 

case of both word lengths. The percentage of correct answers given by this 

type of subjects is also significantly lower than in the case of previous 

groups (52.4%).  

  Summarizing, first of all, we have found that there are subjects showing 

some response bias in our study. Generally speaking, subjects showing no 

bias (Type 1) also had the highest mean proportion of correct answers 

(which is logical). The second most common group of subjects was the one 

with some deviating answers in the case of longer words (Type 4). This 

could be expected from a linguistic (secondary stress) perspective. This 

group also obtains correct answers in the majority of cases. Subjects of Type 

2 had divergent responses in the case of both word lengths and the highest 

percentage of incorrect answers. Informally, we could say that the types of 

subjects that we identified represent: no bias (Type 1), partial bias (Type 3 

and 4) and complete bias (Type 2). Note that subjects whose performance 

comprises no bias (Type 1) or ‘explainable’ or ‘expected’ bias (Type 4) 

constitute about 75% of all subjects and those who behaved differently in 

both 3- and 4-syllabic items only about 20%. 
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4.4.2 Response bias vs. accuracy scores. 

 

Now that we have identified individuals with response bias, another question 

arises: what is the exact nature of that bias and does it (if so, how) affect the 

measure that we use for the results, i.e. the proportion of correct answers? 

On the one hand, this bias is what is interesting to this study. Examining its 

nature and whether there are any linguistic factors underlying it is one of the 

objectives of this study. It is therefore of importance to qualitative research. 

However, we must make sure that it has no influence on the quantitative 

analysis, and especially that it does not change the significance of the effects 

with respect to the factors that we tested for. As has been already mentioned, 

especially worrying is the possibility that the frequency of choice of a certain 

answer may inflate the accuracy score, i.e. some categories may obtain high 

percentage of correct answers simply because they were chosen more 

frequently. In this way we would overestimate subjects’ performance. 

Higher frequency may imply a higher accuracy score, however, the latter 

does not necessarily imply a better ability in stress perception. If that is the 

case we might have to reconsider using the proportion of correct answers as 

basis for the quantitative analysis.  

  In order to clarify the exact nature of the response bias, a correlation 

analysis was done between the proportion of correct answers and the 

proportion of choice for a certain category. We tested if there was any 

correlation between the two, to see whether the proportion of correct 

answers depends on whether certain categories were chosen more or less 

often.  

Figure 14 shows the results of this analysis. Black triangles indicate final 

stress, grey triangles indicate penultimate stress, circles antepenultimate 

stress, and an x indicates initial stress. The analysis is performed on the level 

of the individual subject, and the slopes in the figure are averaged over all 

languages. 
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Figure 14. Correlation between the response bias and accuracy scores. 

 

  The correlation results confirm that there are certain individuals among 

our subjects who stand out in how they gave their answers. For some 

subjects the proportion of choice exceeds 1 for some categories, which 

means that these categories were chosen more often than expected, i.e. more 

often than the 100% stimuli available in that category.  

  With regard to the possible relation of bias to the accuracy scores, 

Figure 14 shows that response bias is negatively correlated with the 

proportion of correct answers. This means that the more often a subject 

chose a certain position, and especially if that choice exceeded the expected 

100%, the lower the accuracy score for that position
13

. So, for example, if 

someone has a proportion of choice of roughly 1 for antepenultimate 

position in 3-syllable words (at the relevant correlation line in Figure 14), 

they will have about 54% of the answers correct and at the same time we can 

say that they have a 54% chance of giving a correct answer. This is ‘good 

news’ as it means that the frequency of choice does not ‘inflate’ the accuracy 

scores. Therefore, by looking at the accuracy scores we know we do not run 

a risk of overestimating the participants’ performance.  

                                                
13

 That correlation was not significant only for penult in 3-syllable words, for the 

other positions it was statistically significant. 
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Figure 14 also shows that the type of the correlation is similar for all 

positions, which allows making comparisons between different positions. 

  Summarizing, so far we have established the following facts:  

1) there are some individuals in our study who show a response bias in 

their answers; 

2) in such individuals the frequency of choice is negatively correlated 

with the proportion of correct answers, which means that a response 

bias does not inflate the results; 

3) the response bias occurs in almost all positions (except for penult in 

3-syllabic words) and has the same character (i.e. concerning the 

negative correlation) in these positions. 

 

4.4.3 Language background and bias 

 

Another aspect that we would like to check is whether the response bias 

could be explained in relation to subjects’ L1s. The slopes in Figure 14 

represent the mean for all language groups, but different groups can be 

simply located on different points of these slopes. For example, the mean for 

the Russians is probably a dot somewhere on top of the line for e.g. 3-

syllabic final stress, because of their high scores. For the French, on the 

other hand, it would be a (mean) dot somewhere in the lower region of the 

same line.  

  What we would like to check now is first, how much bias there is in 

each language group, and secondly, whether there are any language-specific 

preferences towards certain stress positions. Let us start with the first issue, 

i.e. ‘the amount of’ bias in each language group. It is presented in Figure 15 

below. We see there a general trend – the higher the overall accuracy score 

of a language group the lower the amount of bias in that group. Further, 

Figure 16 below includes the types of subjects identified in section 4.4.1. It 

shows that subjects of those languages who performed better are at the same 

time subjects of Type 1 and/or 4, so subjects showing either no bias or 

‘explainable’ bias (Czech, Russian, German, Polish). The English, Spanish 

and Italian speakers performed similarly and they seem to have a similar 

subdivision for subject types. Finally, subjects with L1s who obtained the 

lowest accuracy scores tend to belong to Type 2 and/or 3 (French, Chinese).  
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 Figure 15. Mean amount of bias in different language groups. 
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Figure 16. The division of bias types across different language groups. 
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  So far we have discussed the amount of bias present across languages 

and stress positions. It may also be profitable to find out whether and, if so, 

how the response bias was related to the subjects’ L1 background. In fact we 

will do that for two aspects. First, we analyze the proportion of choice for 

certain stress positions in different language groups, i.e. which positions of 

stress were chosen more often than expected in which language groups. 

Second, we provide the confusion matrices for speakers of each L1 showing 

which positions of stress were indicated by subjects for which actual 

positions of stress in the stimuli. Especially the latter aspect is important, 

because should this exercise reveal language-specific preferences are found 

there, the implication would be that the response bias is not only a task-

related noise in the data but in fact it may potentially contain linguistically 

significant information.  

  The overall choice of certain positions per language, i.e. which 

positions and how often were generally chosen by each language group 

(simply overall), is presented in Figure 17. For each position of stress in each 

word length, an equal number of stimuli have been presented. Therefore, if 

subjects’ answers were based directly on the stimuli or if they were perfectly 

random, the percentage of answers per each condition (i.e. a combination of 

stress position and syllable number) should be roughly the same, which is 

about 33% for 3-syllabic words and about 25% for 4-syllabic words. These 

percentages are marked by reference lines in the figures, so any answers 

above the reference lines are chosen more often than expected and those 

below less often than expected. 

  These graphs show that speakers of the majority of languages follow a 

similar trend. In 3-syllable words, antepenultimate stress tends to be chosen 

more often than expected, final stress less than expected, and penult around 

the expected value. Exceptions from that trend are Russians and Spanish & 

Italians, who choose penult more often than expected and more often than 

antepenult. It is also remarkable that the French speakers ‘overchose’ 

antepenultimate stress most, for all groups.  

  For 4-syllabic words, a similar general trend can be observed for all 

L1s: choosing medial syllables more often than expected and more often 

than the edge ones. The French speakers are exceptional: they again mainly 

chose antepenult, and initial and penult were chosen equally often and at the 

same time more often than expected. It seems that both in the case of 3- and 

4-syllable words, the French were using a strategy of not choosing the L1 

stress patters. Also the Polish, and Spanish & Italian speakers chose mainly 

antepenult (and not penult) more often than expected – so again the ‘not L1 

pattern’ choice. 
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Figure 17. The proportion of choice per position of stress (the total choice 

irrespectively of the stimuli presented or the correctness of an answer). 
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Having established that the overall patterns of choice are generally similar 

across languages (with some minor exceptions), let us now analyze the 

confusion matrices, which show the positions of stress indicated by subjects, 

and also for which actual positions of stress in the stimuli these were given. 

They are presented in Figure 18 a and b below. 
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Figure 18a. Confusion matrices for the responses of speakers of all L1s  

(3- syllabic words.) 
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Figure 18b. Confusion matrices for the responses of speakers of all L1s  

(4-syllabic words). 

 

  As pointed out above, another aspect that has to be established with 

respect to the response bias is whether this bias is indeed task related and not 

linguistically related, i.e. whether it does not contain any language specific 

information, specifically L1-related preferences that subjects might have 

revealed in their choice of answers
14

. An answer to this question can be 

deduced from the confusion matrices for speakers of all L1s (Figure 18): 

they show which responses subjects gave for which stimuli type, i.e. which 

positions of stress were indicated by a subject compared to the actual 

positions of stress in the stimuli. These matrices include only incorrect 

responses. Figure 18 shows that the general pattern of answers given by 

speakers of different L1s was overall similar. Speakers did not show a 

                                                
14

 However, please bear in mind that an error analysis is actually an addition to the 

current analysis and that the correction for bias (discussed in § 4.4.4 below) does not 

affect the correct responses - these remain the same and continue to be the basis of 

the reanalysis of the data in the following sections.  
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language-specific behaviour in the choice of the positions of stress with 

respect to the actual position of stress in the stimuli. There are some small 

differences, because, as we established earlier, the size of the response bias 

is different across different languages, but its pattern appears to be strikingly 

similar. The conclusion follows that response bias does not reveal any 

readily available L1-specific preferences.  

  The graphs show that the stress positions indicated by the subjects were 

often located either on the syllable directly adjacent to the one carrying 

stress or the one next to it. In 3-syllable words, the relevant case is the 

antepenultimate position which is more often indicated by subjects if the 

stimulus contained penultimate stress and not (significantly) when it 

contained final stress. For 4-syllable words, the crucial examples are: final 

stress indicated for either penult or antepenult in the stimulus, but not initial; 

and vice versa, initial stress indicated mainly for antepenultimate and 

penultimate stress, and not final stress. The antepenultimate response often is 

given when the stimulus contained either penultimate or initial stress; and 

the penultimate response is given when it contained final or antepenultimate, 

some initial as well but definitely less frequently than for antepenultimate 

stress in the stimulus. Thus, despite the fact that subjects did not identify the 

correct position of stress, they did identify correctly ‘at least’ the edge of the 

word at which the stress is located. Their answers are mostly located either 

on the syllable directly adjacent to the one carrying stress or the one next to 

it. Their answers rarely fall on the syllable on the opposite edge, so, for 

instance, they very rarely indicated initial position for final stress or vice 

versa.  

  We conclude these results suggest that subjects do ‘hear’ where the 

primary-stressed syllable is, and that their incorrect answers may reflect this 

by referring to its close vicinity. This implies that their performance was not 

random but that, to the best of their abilities, they paid attention to the stress 

information. The fact that, in the majority of cases, subjects indicated 

syllables directly adjacent to the primary-stressed ones also implies that they 

did not confuse secondary and primary stress: such a phenomenon would 

have resulted in more incorrect answers referring to syllables rhythmically 

alternating with primary stress. In some cases, however, the latter can be 

observed as well.  

  

4.4.4 Correction for bias 

 

In the previous section we have established that the amount of bias was 

related to the language group, and that generally the higher the accuracy 

score of a language group the lower the amount of bias in that group. It was 
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also shown that the general pattern of incorrect responses given by the 

subjects was similar across different L1s, implying that the response bias is 

rather task-related than L1 related. Further, it has been established that the 

accuracy score was negatively correlated to the frequency of choice. This 

means that, for example, the French have a lower score in a particular 

position of stress not only because it was low but also because they have 

chosen that particular position more often than expected. The logical and 

important question that arises from this observation is whether, for example, 

the Russians’ score is ‘really’ higher or is it higher only because they have 

chosen certain categories less often. The question formulated in more 

general terms is - how would the accuracy scores look if we removed the 

bias from the data? Would they still be the same?  

  We have defined bias as all answers that are given for a certain category 

that differ from the category in the stimulus. For example, if a subject 

indicated a ‘3-syllabic final’ response 40 times while it actually occurred 

only 24 times in the stimuli, at least the remaining 16 answers must have 

been given for other categories, i.e. stimuli with penult or antepenult in 3-

syllabic words. It can of course be more, as the subject might have made 

more mistakes. So (s)he would still have a low accuracy score and a lot of 

answers indicated for categories other than the one in the stimulus. By 

removing the bias, these answers were removed from the data, but the 

number of correct or incorrect answers remained the same. Then we tested 

how this affected the overall accuracy scores. 
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 Figure 19. Mean proportion of correct responses across languages before 

and after the correction for bias. 
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  The removal of bias from the data has revealed some very interesting 

results. First of all, as Figure 19 shows, it has caused a rise in the mean 

accuracy score for all languages. This was to be expected as the nature of 

bias was similar for all languages and for all stress positions. It was 

negatively correlated in all cases, therefore the removal of all these answers 

that were exceeding the available 100% would raise the proportion of correct 

answers. Very importantly the removal of the bias had a very similar effect 

on the overall mean of all language groups, in the sense that it raised the 

overall mean within each language group but it did not affect the relationship 

between languages. Those languages that had the highest accuracy scores 

calculated on the basis of rough proportions of correct answers also have the 

highest accuracy scores after the correction for bias has been introduced. The 

hierarchy of the overall performance (i.e. starting from the best to the 

poorest performance) that was established initially on the basis of 

proportions of correct answers remained the same. Only English speakers 

have slightly higher scores.  

  Further, Figure 20 below shows that the removal of bias did not affect 

the effect of word length. It is still clear and of the same nature as it was 

before the correction, i.e. poorer performance in longer words and 

observable across all languages. This is now also visible for the Chinese 

while it was not before. 
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Figure 20. Word length effect after the correction for bias. 
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Figure 21. Stress position effect across languages after the correction for 

bias. 

 
  Finally, the correction for bias in the data affected most dramatically 

the effect of stress position. Two important observations emerge from that.  

  First of all, Figure 21 shows that the interaction between language and 

stress position disappears. Before the correction for bias (§ 4.3.3), in some 

cases in some languages there was no stress position effect whereas for some 

there was one. In other words, there was a language and stress interaction in 

which we could not observe any regularity that could be easily accounted 

for. Now we see that these irregularities were probably nothing more than 

noise in the data caused by the response bias. Once it has been removed, it is 

clear that there is no language and stress interaction. This result resembles 

that of Dupoux et al. (1997) and Altmann (2006). 

  Second, the overall effect of stress has changed (see Figure 22), 

especially for 4-syllabic words. For 3-syllabic words, stress on the edge 

syllables is still better identifiable than on the medial one. However, for 4-

syllabic words, final stress has risen to the position with the highest accuracy 

score, and that score gets lower as we proceed to the left edge of the word. 

Now it is the antepenultimate position in 4-syllabic words that has the lowest 

accuracy score; and initial stress is almost as equally good as penult (both in 
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3- and 4-syllabic words). Altmann (2006) reports that her L2 learners of 

English had most difficulties perceiving stress on a final syllable in 2 – and 

3-syllabic words which runs counter to the current results. However, if the 

internal grammars of Altmann’s subjects were already governed by L2 stress 

rules, their perception on the final syllable might have been precluded by 

extrametricality. In 4-syllabic words she reports pre-antepenult to be most 

difficult – this is the same result as in our data. 
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Figure 22. Overall effect of stress position with and without bias.  

 

  To summarize, we have established that some of our subjects, though a 

minority, showed a response bias in their answers. We have checked whether 

that bias affected the measure that we used to reflect their perception ability, 

i.e. the proportion of correctly identified primarily stressed syllables in 

words, and found that the response bias was negatively correlated with the 

correctness of answers suggesting it did not inflate our measure. Further, we 

found out that the response bias had a similar character across all stress 

positions, i.e. in all of these cases it was negatively correlated with the 

proportion of correct answers. Moreover, we have discovered that, generally 

speaking, the amount of bias present in language groups that performed 

better tended to be lower than in those which performed poorer. As the next 

step, we have looked at the positions of stress that were chosen more often 
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than expected (i.e. the bias type) by speakers of different groups in order to 

examine whether these choices could be related to participants’ L1 

background. We found no clear discernable cross-linguistic pattern. There 

was a general tendency though in almost all language groups to choose the 

antepenultimate position in 3-syllable words more than expected and the 

medial syllables more often in 4-syllable words. For the choice of positions 

of stress in relation to the position of stress in the stimulus, a similar general 

pattern could be observed across languages. All of this suggested that the 

response bias was rather task- and not language-related. Subsequently, we 

have corrected the data for bias to check if the effects obtained in the 

previous analysis would still hold if the bias was not there. We found that the 

correction for bias has not affected the effect of language. The main effect of 

language and its character remained the same. The overall nature of the 

effect of word length also remained the same, i.e. identifying stress in longer 

words was more difficult than in shorter ones. However, now this effect 

could be observed across all language groups so also in the case of the 

Chinese speakers (and this was not the case before).  

  Further, correcting the data for response bias changed the effect of the 

position of stress in a very remarkable manner. As a consequence of the 

correction, the interaction between language and the position of stress 

disappeared. This means that all language groups performed in a similar 

fashion on the position of stress in the sense that there were no cross-

linguistics differences with respect to which positions were identified most 

and least correctly within each language group. The main effect of stress 

position was still visible and languages differed with respect to the degree of 

success on certain positions of stress. Some were more and some were less 

successful on certain positions but the overall pattern across different 

positions of stress remained similar across all languages.  

  Another change caused by the correction for bias was the nature of the 

main effect of stress position, namely the proportion of correct answers in 

some positions changed. In 3-syllabic words, the edges were now those that 

were identified best and at the same time equally well and better than the 

medial stress position. In 4-syllabic words, the final stress was definitely 

identified best, then penult and initial were identified equally well and 

antepenult was the worst. Such a result indicates that generally stress on 

word edges seems to be easier identified, especially in shorter words – in this 

case 3-syllabic15. In longer, 4-syllabic, words identifying stress position is 

more difficult and two factors seem to be at play. First, the edge stress again 

seems to be easier identifiable than the one on medial syllables, and two, it 

seems to be easier to identify stress at the right edge of the word implying 

                                                
15 These are also the shortest words in which an edge effect can - at all - be found.  
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the already mentioned ‘recency’ effect suggesting possible use of acoustic 

memory. Thus, the results from the 4-syllabic words seem to be a 

combination of these two factors: the final stress obtains highest accuracy 

scores since it is an edge syllable and the one that was heard as last, then 

comes initial stress (an edge syllable) and penult (one of the syllables heard 

as last) and antepenultimate stress that is non-word-edge and is followed by 

two other syllables so was not accessible via acoustic memory either, obtains 

the lowest accuracy score.  

 

4.5 Conclusions 

 

In this chapter we analyzed and interpreted the L2 data for stress perception 

obtained from native speakers of a variety of typologically different 

languages, which differed in the properties of their metrical systems. Stress 

perception models proposed in the literature base their predictions about the 

stress perception ability of speakers on these typological differences: the 

surface stress patterns of L1s and their possible consequences for the mental 

representation of stress are especially important in determining this. The 

A&V Stress Typology Model proposed that the ability to perceive stress is 

mainly determined by the regularity of the L1 stress pattern (resulting from 

the setting of binary parameters) following a general principle – the more 

regular the L1 stress, the poorer the stress perception of its native speakers. 

In general terms, the P&D Stress Deafness Model suggested the same 

principle with an addition of two more elements refining their framework. 

First, they provided psycholinguistic grounds for a link between the 

regularity of L1 stress pattern and stress ‘deafness’ suggesting that a regular 

L1 stress needs not to be represented in the mental lexicon, whereas irregular 

stress requires lexical encoding. In the case of a lack of a representation of 

stress a poor perceptual ability arises, while when stress is represented 

mentally, no problems would arise with stress perception. Secondly, a notion 

of ‘surface observability’ of stress was introduced which distinguished 

languages with regular stress that might be initially obscured. This would 

lead to redundant encoding of stress in the mental representation and 

consequently no stress ‘deafness’ would be observed. Thus, in both models 

the key element determining speakers perception of stress is the stress 

pattern of their mother tongue. We investigated whether these available 

models make correct predictions about the current L2 data. This testing 

ground seems especially important as the predictive power of neither of the 

models has been confirmed so far by other ‘external’ data in addition to 

those on the basis of which the models were proposed. Interestingly, these 
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stress perception frameworks cannot fully account for the results we have 

obtained. We have argued therefore that the models are incomplete and we 

suggested other elements that should be included in the models to improve 

their predictive power of stress perception abilities. A number of important 

points and implications arose in the course of this discussion. 

  Our data suggested that the reliance on the surface stress pattern of L1s 

is merely one step towards explaining how the ability to perceive stress is 

shaped. The surface regularity vs. irregularity of L1 stress pattern may only 

partially account for stress perception ability. Indeed, in cases where stress is 

unpredictable and encoded lexically (e.g. in Russian), it will have an 

important contrastive function in a language facilitating lexical access and 

therefore, its speakers will be very good at stress perception. However, in 

other languages, like English, German, Spanish & Italian, stress has only a 

partially contrastive function and can be partially predictable, requiring 

perhaps less encoding. Native speakers of such languages would also be 

reasonably good at stress perception but perhaps only slightly worse than 

speakers of a completely lexical system like Russian. However, at the same 

time stress in these languages may have a facilitative function in word 

recognition that differs in its degree of importance. The stress perception 

ability will be determined then by this function as well and it seems that that 

function is a better predictor of stress perception ability that just the L1 

surface stress pattern. We have shown that English, German and Spanish 

speakers, despite very similar L1 surface stress patterns, differ greatly in 

their stress perception. Based on independent psycholinguistics literature 

reporting that English speakers make much less use of stress information in 

word recognition than speakers of the other two languages, we have 

suggested that this is also reflected in their stress perception ability. The less 

‘useful’ stress information in speech processing, the poorer the stress 

perception ability. In the same line of argument, we have pointed out that the 

level at which this functionality is operational is crucial as well. In languages 

having no stress at the word level, be it a stress language (like French) or a 

tone language (like Chinese), a lack of representation for stress at that level 

will again cause poor perceptual ability. We stressed the importance of that 

level, as sometimes French was classified as a language with a regular word 

stress whereas the lowest level at which stress operates in French is that of a 

phrase. While both models accounted for poor perception of French native 

speakers by the regularity of its L1 stress system, we have suggested that it is 

rather the lack of representation at the word level that accounts for it. We 

have also shown that having even an extremely regular L1 stress system, as 

in Czech, does not necessarily lead to stress ‘deafness’. The Czech speakers 

in the current study proved to be extremely good at the perception of Polish 

stress. Again, independent literature has suggested that stress fulfills an 



L2 perception of stress: results 201 

important ‘demarcative’ function in Czech and that stress information is 

crucial in speech segmentation. Therefore, we suggested that the importance 

of stress in speech segmentation in L1 predicts better the stress perception 

ability than just the L1 surface stress pattern. Further, our account of stress 

‘deafness’ runs counter to that of A&V who predicted and claimed to have 

confirmed experimentally good perception by native speakers of non-stress 

languages. The Chinese natives in the current study performed extremely 

poorly. Again, we have quoted independent literature suggesting that high 

accuracy scores with natives of non-stress languages and L2 English might 

have been obtained due to the overlap of phonetic cues marking L1 tones 

and L2 stress and do not warrant a conclusion of a successful L2 perception 

of stress. When such an overlap is absent (as in L2 Polish), the Chinese fail 

to identify stress suggesting that they definitely have not learnt the L2 

phonetics of stress but also that they most probably lack the representation of 

L2 stress.  

  In this chapter, we have focused on the interpretation of stress 

perception from the phonological and psycholinguistic point of view. 

However, we have also mentioned that the differences in the phonetic 

realization of stress across languages may also be a source of stress 

‘deafness’ (or failing to observe it) that should be taken into account. A 

detailed phonetic account of cross-linguistic stress perception lies outside the 

scope of this thesis but we did examine our data from that perspective, 

briefly concluding that it is again just a piece of a bigger puzzle. In our 

study, we had native speakers of languages with a phonetics of stress very 

different in their L1 and L2, who nevertheless were very good at the L2 

perception of stress (L1 Russian and German, for instance) and those who 

performed poorly (L1 English). Also conversely, similarity of the phonetics 

of prominences may be confusing as well. We have quoted studies reporting 

‘successful’ L2 perception of stress by native speakers of tone languages, 

where speakers in the perception process mapped L2 stress on L1 tones due 

to the partly similar phonetics involved. Clearly, more detailed investigation 

is needed addressing the cross-linguistic perception of stress based on the 

differences in the phonetic realization. Some phonetic cues used for the 

marking of stress are more salient than others; it has been suggested that 

duration for example is quite a universal perceptual cue (Field, 2001). 

However, this area of research lies outside the scope of this thesis.  

  In the course of above discussion, we arrived at conclusions similar to 

those of both perception models, namely that stress perception seems to be 

slightly different from perception in other areas of phonology, such as that of 

segments. When stress is not mentally represented in L1, or when it lacks 

any important facilitative function in L1, stress ‘deafness’ arises leading to a 

poor ability to hear stress or distinguish stress contrasts. This poor ability 
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will manifest itself in the speakers’ native language, implying that they will 

not be able to hear stress even in their own language. Stress seems to be 

different, because for segments native speakers are able to distinguish 

contrasts based on their L1 values, for instance, to categorize vowels or 

consonants. They may be ‘deaf’ to values other than their native ones but not 

those of their own language. Hayes (1995) refers to a very common 

experience when he says: “…prosodic phenomena are among the least 

accessible to consciousness. For example, teachers of beginning phonetics 

often encounter students who, although, native speakers of English, simply 

cannot hear where the main stress of an English word falls.” (p.9). This has 

two implications. First, the data (ours and those of the two models) suggest 

that general stress perception ability as determined by the L1 system is the 

starting point for the L2 perception of stress. Second, due to the fact that 

stress ‘deafness’ also arises in L1, we cannot establish a clear L2 target 

against which to hold L2ers’ performance, especially in those cases in which 

native speakers of the L2 in question have displayed poor stress perception 

in their own language.  

  We have also examined whether and if so how, subjects’ proficiency 

level affected the results. Due to a limited and unbalanced number of 

subjects at different proficiency levels within each language group, we were 

unable to conduct a statistical analysis underpinning less speculative 

answers. Despite these limitations, the following patterns could be discerned. 

First, the overall performance observed for L1 groups (relationally) was 

already reflected at the sheer beginners level. This suggests that the starting 

point of L2 perception is probably subjects’ general perception ability (recall 

§ 4.3.1.2). Second, with respect to P&D and A&V’s shared claim that stress 

‘deaf’ speakers cannot overcome their poor perceptual ability as proficiency 

increases, our data showed generally little improvement of ability with an 

increase in the overall proficiency, confirming this claim.  

  After discussing the overall difference between language groups, we 

continued with a more detailed account of factors potentially affecting stress 

perception, such as word length, stress position and quantity sensitivity. We 

discovered that the distinction between 3- and 4-syllable words had an effect 

on stress perception: detecting the stressed syllable was more difficult in 

longer words than in shorter ones. This effect follows the predictions based 

on the psycholinguistic models for retrieving metrical frames. The effect of 

stress position was also significant and it interacted with a language; 

however, we failed to trace it back to any L1 characteristics, nor could we 

find a discernable pattern that would explain the data cross-linguistically. 

However, a more fine-grained analysis revealed that some subjects showed a 

task-related response bias that obscured the effect of stress position. It turned 

out that a statistical correction for bias removed the interaction effect 
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between language and stress position, a result that is more in line with the 

recent literature. The effect of stress position remained significant and 

suggested three things. First, we found no facilitation effect of the position(s) 

of stress in L1. Second, identifying stress at word edges (as opposed to the 

medial syllables) seemed easier. And third, a ‘recency’ effect was found, 

which was especially prominent in longer words: it was easier to identify 

stress that was heard as ‘last’ in a sequence of syllables. 

  Finally, we have also found that for those languages that are QS, 

syllable structure had a significant effect only for those speakers whose 

overall performance was poorest in this group: these were the English 

speakers. This suggests that an overall better perception ability is 

accompanied by a better ability to ignore the properties of the L1 systems 

(QS in this case), whereas in the case of an overall poorer stress perception 

ability speakers tend to fall back in their perception on the properties of the 

L1 system. 
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CHAPTER 5 

L2 production of stress: theoretical background 

and predictions 

5.1 Introduction 

 

Research in the area of L2 acquisition of stress and stress systems seems to 

have been more popular with respect to L2 production than L2 perception. 

Many studies have been conducted on this topic, however, they were often 

quite limited and at the same time quite monolithic in the scope of research 

questions they asked as well as the L2 system that they investigated. Many 

of the earlier studies (examples to be presented immediately below) simply 

focused on L2 production only, without considering L2 perception. Early 

literature of the 1990’s focused mainly on the question of the learnability of 

stress systems in the area of metrical phonology. Researchers investigated 

how the cross-linguistic similarities (formalized as principles) and 

differences (formalized as parameters) between the L1 and L2 metrical 

system ‘behaved’ in an L2 acquisitional situation, mainly using production 

experiments in order to investigate this point. A special focus was given to 

the question of whether it was at all possible for L2 learners to overcome the 

differences between the two languages’ metrical systems. This has become 

known as “parameter resetting” - implying that in the case of differences 

between the L1 and L2 metrical parameters, a new value for L2 parameters 

had to be acquired. In order to investigate whether this was possible, 

especially when L2 acquisition started in adulthood, pairs of languages were 

tested that differed in the properties (i.e. in parameter settings) of their stress 

systems. Thus, the differences between the stress systems were seen as the 

area of potential difficulty in acquisition. Studies by Archibald (1994, 1995) 

reported that in L2 acquisition interlanguages do not violate metrical 

universals, and that L2 learners are able to, at least partially, ‘reset’ the 

values of L1 metrical parameters to those of L2, if different. The study of 
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Pater (1997) added a new dimension to the study of the L2 acquisition of 

stress. His results indicated that L2 learners may arrive at conclusions about 

the properties of the stress system to be acquired that were neither 

characteristic of the L1 nor the L2 stress. This result was interpreted further 

(Van der Pas & Zonneveld, 2004) as a possible indication that L2 learners 

make use of default, or unmarked, values for the phonological parameters in 

their L2 acquisition, that may not necessarily be the values of either L1 or L2 

stress. The 1990’s early research has received a lot of criticism (Van der Pas, 

& Zonneveld, 2004, Guion, 2004) mainly due to the methodological flaws 

that obscured the experimental results. However, this core criticism has been 

especially helpful in showing where to go further and how to improve the 

investigation of the L2 acquisition of stress. In addition to the earlier 

production experiments, research on the perception of stress has flourished 

recently (see previous chapters) and thanks to that we may be able to say 

more about both stress perception per se and how stress perception relates to 

stress production. This thesis also takes into account these new issues and 

concrete predictions follow in § 5.4.3 of this chapter.  

  What has become clear in recent research is that the process of 

acquisition of L2 stress systems is much more complex than simply 

overcoming the differences between the L1 and L2 metrical systems. 

Moreover, researchers learnt how to apply more reliable methodologies that 

are more likely to provide insights into the manner in which learners acquire 

L2 stress. Moreover, early research has used almost exclusively English as 

the L2 target in their studies. This had a consequence which was overlooked 

for some time, namely that all conclusions in research in this area could only 

refer to L2 acquisition of English stress rather than L2 stress. In order to be 

able to generalize into L2 stress we need research carried out into a variety 

of languages especially into a variety of L2 stress systems and system types. 

This is also the contribution of this dissertation: the L2 described here is 

Polish, a language with a fixed, phonologically predictable, main stress 

position in the word, as opposed to English which has a relatively 

complicated system with only a partially predictable position of stress 

(chapter 2). Also, many of the earlier studies investigated only one L1 at a 

time and this made it difficult to compare across different L1s even if the L2 

investigated was the same, as different studies used different methodologies. 

Nevertheless, studies such as Archibald’s (e.g. 1994, 1995) became classic in 

the research on the L2 acquisition of stress and underlay a whole line of 

research in this area. The current study was also inspired by it. It gave rise to 

a new improved line of research (e.g. Guion, 2003, Guion et al. 2004, 2005) 

where greater care has been taken to apply a sound methodology. Further, 

the studies’ focus has shifted more to the process of L2 acquisition, where 

the issue of native-like performance or L2 representation was not exclusively 
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in the spotlight, but questions were asked too about how the L2 acquisition 

process proceeded (including outlining possible individual interlanguage 

grammars, stages and developmental paths in the L2 acquisition process). 

More L1s and importantly more types of L1 stress systems were tested with 

exactly the same methodology. This is also the line followed in this 

dissertation - many L1s representing many types of L1 metrical systems are 

investigated and the L2 tested is not English, but a more systematic target 

language. Moreover, production and perception processes are compared and 

this comparison includes both a phonological-theoretical and a 

psycholinguistic angle.  

  The structure of this chapter is straightforward. We begin with an 

introduction and we follow with an overview of the relevant literature on the 

L2 acquisition of stress in phonology, focusing on production. We present a 

critical summary of the methodologies and results, and outline the most 

important points and conclusions with relevance to the current study. 

Afterwards, predictions are made with respect to the current study that 

follow from the results and conclusions of the earlier research. Additionally, 

we formulate predictions about the L2 acquisition of stress based on the 

psycholinguistic research in the area of stress perception, and how this may 

affect the L2 production of stress. The chapter ends with a concluding 

summary.  

 

5.2 Previous studies on L2 production of stress 

 

In this section, previous studies (relevant to the current research) in the area 

of L2 production in metrical phonology are presented. We focus here first on 

studies on the L2 production of word stress in nouns, and second on adult L2 

production of stress, as these are the areas of current investigation. We 

summarize the experiments that these studies involved, present their results 

as well as the implications they have for the current study. In the subsequent 

subchapter we outline the possible predictions that can be made for the 

current investigation on the basis of the outcome of the previous studies.  

  The ‘classical’ study on the L2 production of word stress which is 

probably one of the most often cited in the literature is the one conducted by 

Archibald, on which he reported in a number of sources (1993, 1994, 1995, 

1998). Archibald tested native speakers of three languages with very 

different L1 metrical systems: Polish (fixed penultimate), Hungarian (fixed 

initial) and Spanish (the three-syllable window at the right word edge) – all 

at some stage of learning English as an L2. He looked at the differences 

between the L1 and L2 values of metrical parameters and whether the L1 
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values would transfer into the L2 production of stress. His subjects were 

adult L2 learners. Thus, his research tackled a more general question - 

whether the values set for the L1 parameters (in the process of mother 

tongue acquisition) can be reset at all for an L2 if that L2 has a different 

value for one or more parameters. He also took up the discussion of other 

relevant theoretical notions that concern the L2 acquisition of stress or L2 

acquisition in general, a summary of which follows immediately below.  

  The first issue discussed by Archibald with respect to the L2 acquisition 

of stress was that of positive vs. negative evidence in the input and its 

consequences for L2 acquisition. He reminds that in the generative view of 

language acquisition it has been suggested that children are sensitive to 

positive evidence (well-formed strings) as only this type of evidence is 

present in the input - as opposed to negative evidence (ill-formed strings) 

which is absent from the input. The discussion of the role of positive and 

negative evidence is valid not only for L1 but also for L2 acquisition. While 

some studies suggest that negative evidence has at its best only short-term 

effect in L2 acquisition (for references see Archibald), Archibald suggests 

(after Saleemi, 1992) that L2 learners do have access to indirect negative 

evidence. He proposes that there is a certain threshold which is a function of 

time of exposure and frequency of the relevant property in the input. In the 

case of much positive evidence, the threshold is crossed (after some time) 

and the new property is set. In the case of negative evidence, “[i]f after a 

certain amount of time, the frequency threshold has not been crossed then 

assume that it will never be; once the time threshold is crossed, a decision is 

made”. (1994:225). The very same idea is entertained by Dresher and Kaye 

(1990) and Dresher (1999) with respect to L1 acquisition of stress: there is a 

certain time frame within which a child must encounter a cue to set a 

parameter, if not, the parameter remains set to its default value and the child 

moves on to the next stage of the developmental path. Archibald suggests 

that Saleemi’s hypothesis solves the paradox of variation in learners’ 

interlanguage grammar (IL), i.e. the fact that there is a stage when learners 

seem to use both settings of the same parameter. Before the threshold is 

crossed, a learner has not made a decision yet as to which parameter setting 

should be fixed, therefore (s)he may use both settings. Once the threshold is 

crossed, the parameter is set to a particular value. 

  Archibald also suggests that since benefiting from indirect negative 

evidence is feasible only in a restricted hypothesis space, it is possible to 

constrain it by the construct of appropriate cues (Dresher and Kaye, 1990). 

Universal Grammar associates every parameter with a cue – a piece of 

information in the input that helps and guides the learner in the process of 

parameter setting (Dresher, 1999). This may be a pattern that a learner 

should look for, or simply a presence of some element in the data. Cues are 
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involved also in the learnability problem of blame assignment, i.e. which 

parameter the learner has to reset in order to obtain a correct L2 (or L1) 

output, as sometimes more than one option is possible to yield the same L2 

(or L1) output. This again could be resolved by the notion of appropriateness 

of the cue (‘If you find x where you were expecting y, change parameter z’). 

Finally, the notion of appropriateness of cues acknowledges that perception 

as well as production is governed by the mental representation of a linguistic 

grammar. 

  Archibald tried to include in his research all of these theoretical facets 

of the L2 acquisition process, and they will turn out to be important and still 

relevant in the current research. In his study, Archibald tested L2 adult 

learners on their pronunciation, i.e. production, (reading aloud) of English 

words. The stress patterns they produced were analyzed in terms of 

parameter values that could have generated them. Special attention was paid 

to whether the differences between the L1 and L2 parameter values (if any) 

were overcome by L2 learners. Based on his results, he concluded that L2 

learners’ interlanguage grammars do not violate metrical universals and that 

they contain parameter values from L1 and L2, suggesting that L2 learners 

can be at least partially successful. They partially reset their L2 metrical 

parameters, but the transfer of L1 values occurs as well. However, under a 

close scrutiny of the methodology of his study, Pater (1997) and Van der Pas 

& Zonneveld (2004) showed that what Archibald interpreted as partially 

successful L2 acquisition could be reinterpreted as L1 transfer only, thus 

undermining Archibald’s claims about successful L2 acquisition. The main 

problem with the experimental set-up of his tests was the fact the stimuli 

used were real English words which made it impossible to tell whether the 

stress patterns produced by the L2 learners were a result of the computation 

of parameter settings or whether they were learned together with the words’ 

lexical form as one chunk. Additionally, they were often cognates with their 

counterparts in subjects’ L1s - increasing the risk of L1 transfer. Moreover, 

some facts concerning the L1 metrical systems that Archibald (as well as 

others) investigated were misrepresented and a correction on that issue led to 

a reinterpretation of the data. Due to the heavy criticism that his 

methodology received (details of which are in Van der Pas & Zonneveld, 

2004) we will not discuss the details of his study here. Nevertheless, his 

study undoubtedly was an important one as it tackled the theoretical issues of 

learnability in phonology at a time when the focus in this area was on syntax 

mainly. It inspired interest in research in the area of L2 acquisition of 

metrical systems (an important phonological research area, especially since 

the 1970’s) – including this dissertation. 

  A study of the L2 acquisition of stress that was close at the heels of 

Archibald’s, and which made use of a more reliable methodology, namely 
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nonce words as test items, was that by Pater (1993, 1997) in the Canadian 

two-language environment. He tested French native speakers’ production of 

English word stress. In French stress is phrase final (see chapter 2) which, 

when it coincides with the word level, is word final. In English stress may 

fall within the three-syllable window at the right edge of the word. Pater 

tested 57 native speakers of French on the L2 production of 3- and 4-syllabic 

potential English words that were nonce nouns incorporated in sentences. 

They were controlled for syllable structure. One caveat of his study pointed 

out by the author was the fact that he had tested a relatively small number of 

tokens not allowing making statements about subjects’ individual 

interlanguage grammars. Further, no clear developmental results were 

obtained when learners were divided based on their proficiency level 

(probably due to an inappropriate measurement tool). Hence, the results are 

summarized over the whole language group.  

  The control group of native speakers of English tested produced mostly 

stress patterns that follow the predictions of the metrical theory, i.e. the 

rightmost syllable received no stress (due to extrametricality), heavy penults 

did (due to QS) and in the case of light penults antepenultimate syllables 

were stressed (Chomsky & Halle, 1968; Hayes, 1982). Often, when words 

were mispronounced, the stressed vowel was lengthened or tensed making 

the stressed syllable heavy. In the case of 4-syllabic words there was more 

variation in the placement of main stress than in the case of 3-syllabic words 

(though both 3- and 4-syllabic words followed the same general pattern 

describe above). The largest variation and at the same time deviation from 

the predicted stress pattern occurred for items with light penultimate 

syllables. They should have received antepenultimate stress but they were 

often stressed penultimately. Pater points out that there is a considerable 

number of exceptions in English that follow this patter (e.g. banana, 

assassin, Miami) and sometimes English native speakers produce 

penultimate stress in nonce words of this structure. Such facts render English 

possibly not an ideal target language to be used in a study of the L2 

acquisition of stress, as it is not clear what the L2 target actually ‘is’. If there 

is variation among native speakers, it is difficult to assess what the L2-

target-like production in the case of L2 learners would be. This is precisely 

the reason why the L2 chosen in the current study was Polish, as its stress 

system is very systematic. 

  Pater’s main finding was that L2 learners do notice the differences 

between the L1 and L2 system and do produce stress patterns that are 

different than those of the L1. This means that the French subjects produced 

non-final stress implying that they have internalized the knowledge that there 

is a difference between their native system and that of the L2 target that can 

be formalized as L2 extrametricality. However, the non-L1 stress patterns 
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produced were not always those of L2. This shows that the “...[L2] learners 

know, at some level of cognizance, that the stress pattern of English is 

different from the stress pattern of French, but that they do not possess the 

same knowledge of English stress as do native speakers.” (Pater, 1997:249). 

Generally the final syllable did not receive stress. Further, in the case of 3-

syllabic items with light penults, for the most part, antepenultimate stress 

occurred. This, according to Pater, implies that the French speakers were 

able to generalize that English has trochaic and not iambic feet. This is 

confirmed by the assignment of secondary stress in 4-syllabic words 

implying that they also internalized the knowledge that English has binary 

feet. Heavy penultimate syllables were stressed most of the time, thus QS 

was also discovered.  

  An unexpected stress pattern produced by the French speakers that 

would not be produced by an English native speaker was antepenultimate 

stress in items with heavy penults. It is not an L1 stress pattern either. 

Moreover, in items which were mispronounced by the L2 learners the initial 

vowel was very often lengthened or tensed and stressed. The initial syllable 

was also stressed despite the following one being heavy in 3-syllabic words. 

Such a stress pattern can be interpreted as a QI system with main stress on 

the leftmost syllable or a QS system with the main stress on the leftmost 

heavy syllable. In any case this would indicate that L2 learners had assumed 

that the main stress in English is located at the left and not the right edge of 

the word and that feet are assigned from the left edge of the word rightwards. 

Pater called this parameter ‘missetting’ as L2 learners assume parameter 

settings for L2 that are different both from the L2 and from their L1. At the 

same time in, 4-syllabic words, initial and penultimate stress occurred 

interchangeably implying the above suggested interlanguage grammar with 

no extrametricality for some learners. Therefore, he concludes that 

interlanguage grammars may be a combination of phonological properties of 

the L1 stress system (transfer), L2 (acquired correctly in the process of L2 

acquisition) and non-L2 and non-L1 ones (resulting from incorrect 

assumptions that L2 learners make about the L2 system).  

  Pater concludes (tentatively) that the properties of foot size and foot 

headedness are relatively easily discovered by L2 learners, which is in line 

with L1 acquisition research (reporting that these two properties are also 

relatively early discovered by children (Fikkert, 1992, Allen & Hawkins, 

1979, 1980)). Missetting, i.e. making a wrong assumption about the 

phonological properties is also common among children (Fikkert, 1994). But 

the parameter settings responsible for the location of main stress (word 

headedness) and directionality in some items produced by the French L2ers 

are different from those of L1 and L2. He concludes: “...these results suggest 

that a view of second language acquisition in which learners start by making 
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use of their L1 grammar, and then gradually alter it to become more and 

more like the L2 one, is inadequate. Instead, it seems that peculiarities of the 

input, and/or system internal pressures, can cause an aspect of a learner’s 

interlanguage to become less target-like than it was at the outset of 

acquisition.” (1997:256).  

  In a critical overview of the literature on L2 acquisition of stress, Van 

der Pas & Zonneveld (2004) suggested another possible account for the 

initial stress patterns produced by Pater’s French native speakers in their L2 

English. They indicated that the property ‘left’ for word headedness and 

directionality is an unmarked value (after Dresher, 1999, Dresher & Kaye, 

1990). They suggested, therefore, that perhaps French native speakers 

reverted to an unmarked value of this phonological property in the face of L2 

acquisition. This gave a rise to a new possibility as to the initial stage from 

which L2 learners embark on their L2 acquisition journey. Thus, it suggests 

that possibly these are not incorrect assumptions about L2, so not misset 

parameters, but a use of default parameter values for metrical systems. The 

authors argue that the data collected by Pater seems to follow a certain 

pattern, namely that learners produce stress patterns that could be explained 

if it was assumed that their internal grammars were a combination of default 

values for metrical parameters and L2 values. Moreover, those L2 values 

were not random but those suggested by Dresher and Kaye (1990) and 

Dresher (1999) as the ones set initially in the process of L1 acquisition of 

stress in a developmental path (in their theory of ‘cues’ which are applied 

according to a fixed developmental path, one after the other, leading to L1 

parameter settings). Hence, it was suggested that perhaps the process of the 

L2 acquisition of stress proceeds, at least for some learners, by reverting to 

default values for metrical properties of stress and then changing these 

values (if necessary) to those of L2 while following the developmental path 

outlined in the theoretical literature for L1 learners (Dresher and Kaye, 1990; 

Dresher, 1999). This interesting idea or hypothesis has not been tested 

further experimentally and is open to investigation.  

  A new series of studies in L2 production of stress were started again in 

2003 by Guion (et al.). First of all, Guion applied a more reliable 

methodology taking into account the methodological imperfections of the 

previous studies. Secondly, she investigated L2 production of English word 

stress by native speakers of three typologically different languages – 

Spanish, Korean and Thai, and additionally that of the control group of 

English native speakers. She basically tested all of these language groups on 

the same experimental design - L2 production of stress in 40 nonce but 

possible English words. The stimuli were disyllabic. Factors tested were: 

lexical class (nouns vs. verbs), syllable structure (4 types: CVV.CVCC, 

CV.CVCC, CV.CVC, CV.CVVC) and phonological similarity to real words. 
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The stimuli were presented aurally (to avoid problems with the interpretation 

of English orthography) as isolated stressed syllables and subjects were 

asked to concatenate the syllables they heard and produce them in a phrase 

which was constructed as either indicating a noun or verb interpretation of 

the test item (and consequently a different stress pattern). Each language 

group she tested comprised of 10 subjects, a control group had 17 native 

speakers.  

  In the 2003 study Guion tested first a control group of English native 

speakers. The results showed that syllable structure had a significant effect 

on their stress assignment. Especially syllables with long vowels were more 

likely to attract stress, more so than syllables closed by a coda consonant. 

Lexical class also had an effect – nouns were more likely to receive initial 

stress while verbs final stress, analogically to distributional properties of 

stress across lexical classes in real English words. Finally, similarity to real 

phonological words also played a role. English native speakers assigned 

stress to novel words analogically to the stress patterns of real English words 

phonologically similar to the test items. The authors estimated that lexical 

class had the greatest effect, then came syllable structure and phonological 

similarity was last. Guion concludes, therefore, that not only phonological 

factors but also statistical distributional patterns influence stress assignment 

in English by its native speakers.  

  With the same experimental paradigm, Guion et al. (2004) tested L2 

production of English stress by Spanish native speakers – both early
1
 and 

late L2 learners. She found that early L2 learners of English showed the 

same effect of lexical class and syllable structure as English native speakers 

did, and that it was of the same nature. But the late L2 learners showed 

differences both from the group of early bilinguals and that of English 

controls. The effect of lexical class was very limited in comparison to that of 

the other two groups. Further, the effect of syllabic structure was different. 

Long vowels attracted more stress only in final (but not initial) positions. 

Overall, the late L2 learners group also produced much more initial stress 

than the other two groups, which Guion et al. ascribed to the transfer of the 

most common L1 stress pattern. Phonological similarity to real words was 

also significant in this group. Thus, in general lexical class was the most 

important predictor for early bilinguals and English native speakers, 

followed by phonological similarity, but for late bilinguals phonological 

similarity and lexical class were equally important. The effect of syllable 

structure was significant but weakest for early bilinguals and English 

controls, but it was not significant for late bilinguals. The authors conclude 

                                                
1
 For the early bilinguals the starting age of L2 acquisition ranged between 2.5 and 6 

years old and for the late L2ers between 15 and 33.  
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that these results indicate that late L2 learners do not reliably use their 

knowledge about the relationship between the syllable structure and stress 

placement in L2.  

  Late Spanish learners of L2 English also rely significantly more on 

analogical extension of known stress patterns of phonologically similar 

words than English controls or early L2ers. Hence, the starting age of L2 

acquisition could be significant in the L2 production of stress because 

generally early bilinguals have more chances to become native-like than the 

late ones. However, the authors say that this effect might have been 

confounded with that of the length of residence as it was longer for the early 

bilinguals. Both late and early bilinguals were able to learn simple 

distributional properties of English stress, such as statistical distribution of 

stress based on the lexical class. However, complex distributional patterns 

related to the syllabic structure were more difficult to learn. Even early L2ers 

were not completely like the native speakers and late L2ers differed a lot in 

their performance from the native speakers. Finally, the ability to use 

analogy with phonologically similar real words to determine stress 

placement was available to both early and late L2ers. It is important to note 

that both groups of L2ers were highly accurate in their placement of L2 

English stress as they produced over 95% of correct stress. Guion et al. 

conclude that L2ers are able to learn the stress placement in L2, however, the 

knowledge underlying that placement might be different from that of native 

speakers. They conclude that some language acquisition processes 

(analogical extension, distributional properties) may be accessible through 

lifespan while others (syllable structure) not. 

  Speakers of another language that were tested with the same design 

were Koreans. These were speakers of Seoul Korean which differs from 

English in the following ways: 1) it is a tone language (instead of stress); 2) 

the domain of prosodic association is an accentual phrase (not a word like in 

English). Again early and late L2 learners were included in the study. The 

results were the following. All three groups, i.e. early and late Korean L2 

learners and English native speakers showed the effect of lexical class but to 

a different extent. In the early bilinguals it was a bit reduced in comparison 

to monolinguals, and in late bilinguals it was sizably reduced. Further, the 

effect of syllabic structure differed across the three groups. This effect was 

only partially found in the case of early bilinguals – only for vowel length 

but not coda consonant and in late bilinguals it was reduced even further, 

however only significantly so in the case of long vowels in final syllables. 

Phonological similarity was also a significant predictor for all three groups, 

but it was the strongest predictor for the late bilinguals, the weakest for early 

bilinguals and second weakest for monolinguals. Guion concludes that these 

results show that Korean native speakers, both early and late L2ers, have 
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nonnative-like knowledge of distributional patterns of stress across different 

lexical classes in English. She attributes this lack of attainment to the 

differences between speakers’ L1 prosodic background, namely the fact that 

Korean has not only tones (and not stress) but also that they are operational 

at the phrasal level (and not that of a word). She suggests that a lack of 

exposure to word level prosody early in life might have diminished Korean 

native speakers’ ability to learn that aspect later in life. This conclusion 

seems especially plausible when compared to the result obtained with the 

same design for Spanish speakers, i.e. native speakers of a language with 

such a prosody at the word level. They contrast with the Koreans in their 

ability to be able to extract abstract information about the L2 stress rules (or 

parameter settings) of English, especially when it comes to syllable structure. 

Some learning does take place on the part of the Koreans but “[their] 

representations are in some way different from or less accessible than NS’s 

[native speakers’] representations. …. English learners exposed as infants to 

word-level prosody might be better at detecting statistical properties of stress 

patterns across the lexicon than English learners exposed as infants to 

phrase-level prosody.” (Guion, 2005:528-9). Korean native speakers relied 

most on the analogical extensions to stress patterns on the basis of already 

known words.  

  The research question of how the different type of L1 prosodic 

background influences its native speakers L2 production stress was further 

pursued in another study by Wayland, Guion, Landfair & Li (2006). This 

time 10 native speakers of Thai were tested using the same design as the one 

described above for Spanish and Korean. Thai is a tone language 

distinguishing five lexical tones. Thus, in comparison with Korean it has, 

just like Korean, a different type of prosodic system than English, namely 

tones; however, unlike in Korean, tones in Thai are operational at the lexical 

level, and not at the phrasal one. Subjects were L2 learners who started their 

L2 acquisition after puberty. The results from the production of L2 stress 

showed that Thai native speakers do possess some knowledge about patterns 

of stress in English based on words’ lexical class. They also seem to possess 

knowledge about stress assignment based on syllable structure. They 

consistently produced stress on syllables with long vowels. Wayland et al. 

emphasize that Thai native speakers might be sensitive to that property as 

there exists a relationship between vowel length and tone distribution in their 

L1. Thai speakers also relied heavily on an analogy to stress patterns of real 

English words they knew. In conclusion to all of the above studies, the 

authors summarize: “the results of this study and the other in the series 

suggest that aspects of knowledge influencing the assignment of stress 

patterns in English can be acquired by adult L2 learners to a varying degree 

of success depending on such factors as differences between English and the 
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learners’ L1 prosodic system, age of acquisition and perhaps English 

proficiency.” (2006:298-9). 

  As for other studies involving testing native speakers of tone languages 

learning L2 stress, there is evidence showing that native speakers of 

Mandarin Chinese (MC) do not operationalize stress in L2 at the word level 

but rather transfer and apply their L1 knowledge of tones as a relevant 

suprasegmental word property. Chen (2007) reports that MC native speakers 

who were L2 learners of Spanish interpret the intonation contours of Spanish 

words in citation form as a lexical property of individual syllables. For 

example, a penultimately stressed word salída is interpreted as having a 

rising tone on the penult and a falling tone on the final syllable. They 

interpret Spanish intonational pitch accents as lexical syllable-level tones 

associated with the stressed and post-tonic syllable of words. Further, they 

employ contours with a tonal rise in the stressed syllable and a fall in the 

following syllable also in the pre-nuclear position.  

  Juffs (1990) also tested native speakers of Chinese learning English as 

an L2. They were tested on their pronunciation of real English words that 

were taken from their text books. This is not a very reliable methodology (as 

argued above), nevertheless some interesting observations were made by 

Juffs. First of all, he reports that word stress was realized by the Chinese as a 

pitch movement. They also used a strategy to stress the first syllable of every 

polysyllabic word using tonic stress on every word, even function words. 

This gave a staccato effect which Juffs suggests can be ascribed to learners’ 

inability to distinguish between word and sentence level stress distorting 

rhythm and the acoustic form of individual words. These observations 

contribute to the general idea of the difficulty of creating an abstract 

representation of a phenomenon in L2 that is absent from L1 and not only 

creating it but creating it at the right level of the phonological hierarchy, in 

this case at the word level.  

  The issue of creating the representation for stress at the level lacking in 

one’s L1 was also tested by Caspers & Van Santen (2006). These 

investigators tested Chinese and French native speakers’ production of L2 

stress in Dutch and found that at the word level speakers of both language 

groups performed similarly. They both produced stress patterns resulting 

from overgeneralizations of phonological and morphological stress rules for 

Dutch, hence not always correctly. The L1 background had no effect even 

though the authors suggest that one would be tempted to assume that the 

French being native speakers of a stress language would show some 

advantage over the Chinese and that they would perhaps transfer the 

properties of L1 system. In this dissertation we have already stressed the fact 

that it is often wrongly stated in the literature that French has word final 

stress and that this is the metrical knowledge they bring into the L2 
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acquisitional situation. French has final stress on a phonological phrase 

level, and this is different knowledge than that of speakers of a language 

with final word stress. The French also need to create an L2 representation 

for stress at a level where it is lacking in their L1 – in that respect they 

resemble the Chinese and that is why this comes as no surprise that in 

Caspers and Van Santen’s study the French and Chinese do not differ much 

from each other. 

  Another ‘success story’ (or at least partially successful) of L2 

production of stress by native speakers of a non-stress language is reported 

by Van der Pas, Wissing and Zonneveld (2000). They tested native speakers 

of Setswana – a Bantu tone language, on their L2 production of English 

word stress, under the hypothesis from Van der Pas & Zonneveld (2004) that 

L2 learners may use in their L2 acquisition default settings for stress 

parameters and set them to L2 values along the developmental path outlined 

for L1 acquisition of stress (Dresher and Kaye, 1990, Dresher, 1999). The 

authors replicated Pater’s experiment (see above) only with a different L1 

group – native speakers of Setswana. The logical line of thinking was “to 

tap…the competence(s) of native speakers of a tone language, and they may 

perhaps not unreasonably be suspected to approach a stress language using a 

system of default values for metrical parameters, since these were never 

called upon to become active in their language.” (Van der Pas et al., 2000). 

They found that first of all, native speakers of Setswana seem to have 

discovered that Quantity Sensitivity applies in English. They also seem to 

have observed that in the assignment of English word stress, the final 

syllable is extrametrical. Some subjects were more and some less native-like 

in the production of L2 stress. But generally most of the stress systems 

produced (on the individual level) could be ascribed to English and the rest 

to systems whose metrical parameters are a mix of default values and 

English-specific values. The L2 properties that were observed by L2 learners 

coincided with those outlined as initial stages of L1 development using 

Dresher and Kaye (1990).  

  The only other study (next to the series of studies done by Guion (et 

al.)) that tested the L2 production of stress in native speakers of a wider 

range of languages is that by Altmann (2006). She tested the L2 production 

of English stress by native speakers of Spanish, Arabic (both place stress 

within the three-syllable right word edge window), French, Turkish (in the 

study both seen as having final stress), Chinese, Japanese and Korean (all 

non-stress languages) with 10 subjects from each language group. They were 

all very advanced learners of English – all students residing in the US. These 

were the same subjects whom she tested for L2 perception of stress as well 

(reported on in § 3.3.2). In their production task, subjects were asked to read 

aloud nonce words obeying phonotactics of English. These were 46 items 
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created on the same principles as those for the perception test, i.e. by the 

manipulation of the syllable structure (only open syllables where syllable 

weight was controlled by an inclusion of either schwas or tense vowels) and 

word length (2-, 3- and 4-syllabic) (for details see § 3.3.2.). 

  The results were the following. English native speakers showed a clear 

tendency to stress the rightmost non-final and non-schwa vowel. None of the 

L2 groups had problems providing that stress pattern for words with final 

schwa, irrespective of word length. They all produced stress on a 

penultimate tense vowel. For other word types, a variety of stress patterns 

was produced in the sense that particular language groups produced either 

different stress patterns for the same item type or they produced one 

consistent stress pattern that was, however, different from that produced by 

the English native speakers. The L2 groups that performed closest to the 

English native speakers were those whose L1s had stress with a predictable 

stress position, i.e. French, Turkish and Arabic. Native speakers of a 

language with a non-predictable stress pattern (Spanish) did not perform as 

the English speakers and neither did speakers of non-stress languages 

(Chinese, Korean and Japanese). Among the native speakers of L1s with 

predictable stress, the non-L2 stress patterns produced could be traced back 

to those of their L1s. Thus, for example, for the French speakers, Altman did 

not find the non-L1-non-L2 strategy of leftmost stress reported by Pater 

(1997). Rather the L1 stress pattern, i.e. final non-schwa stress, was found 

for non-L2 patterns.  

  Native speakers of non-stress languages produced different patterns not 

forming a uniform group. The Spanish speakers also produced different 

stress patterns, some L2 and some non-L2 like. Across all L1 groups, 

stressing the final syllable was the most common non-L2 target response. 

This was especially visible for the Spanish and Chinese speakers who clearly 

preferred final position for non-L2 stress.  

  The author draws the following conclusions: “It seems like the more 

parameters are being set for stress in the L1 [in Altmann & Vogel’s Stress 

Typology Model, see chapter 3], the more successful (i.e. target-like) L2 

stress placement proved to be. Although it might go too far to say that 

negative settings impede the correct production of L2 stress, it can be stated 

that the presence of a regular stress assignment pattern in the L1 facilitates 

correct production in the L2, at least in the case of English as L2. The 

absence of a regular stress pattern, however, as well as the complete absence 

of word-level stress in the L1 seems to cause difficulties with the production 

of target-like stress placement in the L2.” (Altmann, 2006:127). As for the 

non-L2 stress patterns produced, the author ascribes them to either linear 

strategies (e.g. final stress for the Chinese) or possible L1 transfer. She 

further states that “the experience with producing word stress in one’s native 
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language may have provided an advantage for L2 target-like pronunciation 

of nonce words.” (p.130).  

 

5.3 Summary and conclusions on the previous studies 

 

In the most recent studies on the L2 production of stress more reliable and 

sophisticated methodologies were used which allow testing better how this 

process proceeds. Especially the use of nonce words and the possibility of 

their manipulation have given the opportunity to investigate how different 

phonological factors affect L2 stress assignment. The L2 stress mostly tested 

so far was English. The L1s tested were a variety of languages which 

included languages with phonologically predictable stress as well as 

languages where stress was only partially predictable and partially lexical. 

Also native speakers of non-stress languages were tested. The overall 

conclusions that could be based on the results obtained in these studies are 

that first of all, early L2 acquisition (i.e. with the starting age before puberty) 

promises more success in L2 production of stress than when started late 

(after puberty). However, even early L2 learners showed some differences 

from the native speakers. Secondly, adult L2 acquisition of stress (tested in 

production) may be at least partially successful – to a smaller or larger 

degree but it can take place and it was indeed observed in the above studies. 

The studies showed that native speakers of different languages learning 

English as an L2 could observe the relationship between the syllable 

structure and the location of stress, especially the relation between vowel 

length and stress. It was discovered both by native speakers of L1s which 

were QS and QI, though not all detailed intricacies of this relationship were 

immediately discovered (if ever). Further, speakers of languages in which 

stress was not operational at the word level seemed to have more difficulties 

with the production of L2 stress than those speakers whose L1 did have 

stress at the word level. Especially speakers of tone languages seem to have 

more difficulties with the L2 production of stress as compared to native 

speakers of stress languages. With respect to stress errors, if L2 learners 

produced non-L2 stress patterns, they could be traced back either to their L1 

or to a general linear strategy of stressing an edge syllable. The non-L1 and 

non-L2 stresses produced by L2 learners have been interpreted as the result 

of default values for stress parameters that are active in the process of L2 

acquisition.  
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5.4 Predictions 

 

In the current study, we investigate the L2 production of stress of native 

speakers of seven languages with different (types of) metrical systems. 

These are native speakers of Russian, Czech, German, English, Spanish & 

Italian and Chinese (the same speakers who participated in the perception 

part described in chapter 4). The L2 investigated is Polish – a language with 

fixed penultimate stress. In contrast to all the other studies conducted so far 

in the area of L2 production of stress which investigated the L2 acquisition 

of partially lexical and partially phonological stress, such as that of English 

or Dutch, in which stress had no fixed, or predictable, position in a word, the 

current study tests how L2 learners acquire and produce L2 stress which has 

a fixed position in a word and which is phonologically completely 

predictable. Maybe at the first sight this seems like a trivial task, however, 

no study has tested so far if that is indeed the case. To the best of our 

knowledge, the current study is the first one so far that investigates the L2 

acquisition of stress whose position is fixed. Employing such an L2 makes it 

is extremely easy to identify the L2 target and also any non-target behaviour. 

This is difficult in the case of languages such as English where native 

speakers judgments on the position of stress not always overlap.  

  Considering the different angles of the L2 acquisition of stress adopted 

in the literature, as described in the previous sections of this chapter, we 

formulate below specific hypotheses or research questions with regard to the 

current investigation. First, we consider the possible influence of L1 

background, i.e. the differences between the metrical systems of the L1s 

tested and that of the L2. Second, we entertain the possible role of default 

values for the properties of stress in its L2 acquisition. Finally, we shift to 

the psycholinguistic reality of stress as determined by the models of stress 

perception (see chapter 3) and hypothesize about the possible influence of 

the presence or absence of abstract representation of stress in the mental 

lexicon, as established by the models, on the L2 production of stress.  

 

5.4.1 Hypothesis I – the Differential Hypothesis 

 

We begin the discussion on possible hypotheses regarding the L2 production 

of stress with the focus on the differences between the phonological 

properties of stress (as outlined in chapter 2 & reiterated below) of the L1s 

tested and that of the L2. The idea that the differences in the metrical 

properties of stress in L1 and L2 are an important factor contributing to the 

success rate of L2 production of stress was often entertained in the literature 
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(e.g. Archibald, 1994, 1995, Pater, 1997, Van der Pas et al., 2000). Based on 

our interpretation of the results of these studies we formulate the first 

hypothesis about the possible results for the current investigation. Let us call 

it Hypothesis I – The Differential Hypothesis. 

 

1) The Differential Hypothesis 

The bigger the differences between the phonological properties of 

L1 and L2, the lower (at least initially) the success rate in the L2 

production of stress. 

 

  To apply this hypothesis to our data, let us reiterate the differences 

between the properties of metrical systems of the L1s tested in this study and 

that of the L2. They are summarized in the tables below (reiterated from 

chapter 2): 

 

Table 1. Overview of the metrical systems of L1s under investigation. 

 

language system type L1 stress pattern 

Polish phonological fixed penult σσσσ 

Czech phonological fixed initial σσσσ 

Russian lexical any position σσσσ 

English  phonological  

& lexical 

σσσσ 

German phonological  

& lexical 

σσσσ 

Spanish & Italian phonological  

& lexical 

 

 

right word-edge 

3-syllable window 

σσσσ 

French phonological fixed final (!phon. phrase level!) σσσσ 

Chinese tonal ------ ----- 
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Table 2. Summary of phonological factors in the metrical systems across the 

L1s tested. 

 

Phonological factors Lang. 

main 

stress 

foot 

type 

direction 

feet assig. 

QS - heavy 

syllables 

extr. 

Polish right bounded 

trochee 

leftwards --- no 

Czech left bounded 

trochee 

rightwards --- no 

Russian --- unbounded 

iamb 

--- --- --- 

English  right bounded 

trochee 

leftwards CVV; CV(V)C yes 

German right bounded 

trochee 

leftwards CVVC (diphthong); 

CV(C)C; 

long vowels? 

yes 

Spanish  right bounded 

trochee 

leftwards CVC; CVV (glide) yes 

Italian right bounded 

trochee 

leftwards CV(V/C) 

(only penult) 

yes 

French right unbounded 

iamb 

--- --- no 

Chinese --- ---- --- --- --- 

 

These tables show that in terms of phonological properties of stress, English, 

German, Spanish/Italian differ the least from Polish. The only differences 

between these languages and the L2 are Quantity Sensitivity and 

extrametricality. While Polish does not employ any of these properties in the 

assignment of stress, all of the other three languages do. If the main area of 

difficulty in L2 acquisition was overcoming the differences between the 

languages, these three groups should have the biggest advantage of all the 

languages tested here.  

  However, the situation becomes more complex when we consider the 

nature of the phonological properties to be learnt for L2, in terms of positive 

vs. negative evidence in the input. Linguistic theory of language acquisition 

(e.g. Chomsky, 1999, Crain & Lillo-Martin, 1999, White, 2003) states that it 

is positive evidence in the input that is necessary for a learner to be able to 

acquire a certain property as negative evidence simply does not occur in the 

input, and it is not possible to deduce something on the basis of information 
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that is not there. Positive and negative evidence very often stand in a subset-

superset relationship, where the property requiring negative evidence is 

located in the subset area and that requiring positive evidence in the superset 

area. Language learners always start from the subset value and may move on 

to that of the superset but not otherwise. For example, the case of QS can be 

illustrated in the following way: 

 

2) The subset-superset relation of Quantity Sensitivity 

 

 
Dresher & Kaye (1990) and Dresher (1999) propose that L1 language 

learners start off their acquisition of weight sensitivity with the assumption, 

or a default value, that a language that they learn is QI. Under this 

assumption stress remains in the same position in words consisting of the 

same syllable number. If the language is actually QS, learners will encounter 

positive evidence in the input in the form of the presence of stress in 

different positions in words of the same length. Simply, if a learner 

encounters e.g. two 4-syllabic words with a different stress pattern – e.g. 

penultimate and final, (s)he will deduce that the language is QS. As a result 

they will move from the subset to the superset value of that property. A 

reverse situation is seen as very difficult, if possible at all. If learners started 

off with the assumption that their L1 is QS (words of the same length can 

have stress in different positions) while in reality it is QI, they would require 

negative evidence from the data (the lack of differently stressed words) to 

prove it is QI. This is thought to be difficult to retrieve from the data, if 

possible at all. Hence, in the current study, native speakers of English, 

German and Spanish & Italian all need to discover that Polish is QI i.e. move 

from the superset to the subset value. As indicated in § 5.2, Archibald 

believes that negative evidence is available to L2 learners, though it is 

perhaps less salient than positive evidence. If his claim is correct, our L2 

learners are not precluded from discovering that Polish is QI.  

  Russian is the next language (after English, German, Spanish & Italian) 

that has more properties differing from those of Polish. The foot type and 

QI QS 
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size is different and the other parameter values are not operational in their L1 

as they do not apply to unbounded systems. Hence, it is actually difficult to 

state what would be the starting point of acquisition for these properties. 

French is the next language which has a few more phonological properties of 

stress that differ from Polish, especially the fact that stress in Polish is 

operational at the world level while in French it is so at the phrasal level. 

French native speakers will have to learn to apply stress at the word level. It 

is possible though that they will transfer the properties of their L1 phrasal 

stress to the level of word stress in Polish. If that would be the case, they 

would also have many values of metrical properties that need to be changed.  

  The main property that makes Czech different from Polish is word 

headedness and directionality, which are set to ‘left’ while in Polish these are 

‘right’. In all the other languages so far the word edge where stress is located 

coincided with that of Polish, so in this respect Czech native speakers can be 

expected to face severe difficulties. Finally, in the case of Chinese speakers 

it will be a completely new experience to acquire stress and make it an 

essential property of a word, as in their native tongue it is tone.  

  If the number of differences between the phonological properties of L1 

and L2’s stress systems is a deciding factor of the success rate in L2 

production of stress, the following order of successful acquisition should 

emerge, starting with the most successful group: 

 

3) Differential Hypothesis – current data: 

 

most successful           least successful  

 

English   French 

German  →  Czech  → Russian  → Chinese 

Spanish & Italian 

 

It should be noted that this success scale is relative to Polish, i.e. we compare 

the phonological properties of each of the above-indicated languages to 

Polish (as opposed to an a priori success scale based on the L1 properties of 

stress not in relationship to Polish stress but to some other external 

implications that they may have, like for example in the case of the stress 

‘deafness’ framework). 

  

5.4.2 Hypothesis II – the Default Values Hypothesis 

 

The next hypothesis to entertain is the one including the suggestion from the 

literature that L2 acquisition of stress involves default values for the 
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phonological properties of stress. It was already specified in the sections 

above but we will repeat it for the sake of explicitness: 

 

4) The Default Values Hypothesis 

At least some learners begin their L2 acquisition of stress by 

reverting the values of the metrical parameters to default and (in one 

specific variant of default theory) they acquire the L2 values 

following the learning path specified for L1 acquisition of word 

stress.  

 

  This hypothesis seems especially relevant as a number of languages in 

the current study do not ‘make full use’ of the properties of stress in their L1 

and hence it might be possible that certain properties were never activated in 

their L1 and might still be in their default values. This refers first of all to 

speakers of tone languages but also speakers of French and Russian which 

have unbounded systems to which some properties are not applicable, e.g. 

directionality. Dresher and Kaye (1990) (here: D&K) and Dresher (1999) 

suggested that the properties specified in Table 3 below are default for stress 

systems. Default values are specified on acquisitional grounds, i.e. as those 

for which there is no positive evidence and which would be otherwise 

difficult to learn. For syllable weight QI is suggested to be a default value (as 

explained above), for extrametricality the value would be ‘no’. If a language 

is QI, a binary system follows by default and if it is QS, an unbounded one 

(for details see the source articles). As for the directional parameters, i.e. 

main stress, foot headedness and directionality, it is difficult to establish 

what the default would be as for both settings positive evidence may be 

present in the data. Thus, D&K state that actually there is no particular value 

that could be thought to be a default, so both ‘right’ and ‘left’ are equally 

feasible. However, if one was forced to choose between the two, the 

frequency facts about stress systems of the languages of the world seem to 

imply that the value ‘left’ would have to be chosen as it prevails over ‘right’. 

 

Table 3. Default values for phonological properties of stress by Dresher & 

Kaye (1990) and Dresher (1999) and values for Polish. 

Phonological factors Default values Polish 

Main stress (word level) [left] right 

Foot size QI implies binary,  

QS implies unbounded 

binary 

Headedness (foot level) [left] left 

Directionality [follows from main stress] right 

Quantity sensitivity QI QI 

Extrametricality no no 
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Table 3 above shows that the Polish system consists either completely of 

default values, if we assume that there is no preference for values for 

directional parameters; and if we assume that the value ‘left’ is more 

unmarked than ‘right’, then Polish would consist of default values for all 

parameters except for the one determining the word edge at which the word 

stress is located. If then L2 learners acquired L2 stress by following the 

strategy of ‘first-default-then-L2 values’, acquiring Polish stress system 

should be extremely easy as either it consists only of default values or there 

is only one value that needs to be changed from the default one, if ‘left’ is 

unmarked. However, this is not the complete picture.  

  D&K state further that language learners use ‘cues’, i.e. appropriate 

pieces of information to help them decide about the value they need to apply 

for their language. Also, they set the values in a certain order following an 

invariant learning path specified below in (5). This learning path has been 

specified for L1 acquisition, however, studies such as Van der Pas and 

Zonneveld (2004) and Van der Pas et al. (2000) imply that it may be 

applicable for L2 learners as well.  

 

5) Dresher’s cue-based learning path (Dresher, 1999:41): 

 1. Syllable quantity 

 2. Extrametricality 

 3. Foot size 

 4. Main stress [word headedness] 

 5. Headedness [foot level] 

 6. Directionality 

 

If we assume, as described above, that the value ‘left’ is more unmarked and 

it is then the only value that needs to be learnt by L2 learners of Polish to 

arrive at the correct values, this seems a relatively easy task. But we need to 

pay attention to the fact that the ‘main stress’ property is the fourth step on 

the learning path, and it may take some time before learners arrive at it and 

then acquire it. If, however, we assume that Polish consists entirely of 

default values we are not able to differentiate whether the L2 acquisition was 

successful or whether the learners ‘simply’ reverted to default values. If we 

assume that learners begin the L2 acquisition of stress by reverting to default 

values then this initial state would be at the same time their target/end state, 

then in our case paradoxically we could talk about fully successful 

acquisition without the learners actually, as it were, having learned Polish. 

  It should be stressed that the majority of the results from studies 

conducted in the area of L2 production of stress described in the sections 

above do not indicate that learners start their acquisition process with default 

values for metrical properties. It is only Pater’s French native speakers who 
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do so in Van der Pas & Zonneveld’s (2004) interpretation. It is possible that 

the subjects who participated in other studies were already so advanced that 

the stage at which they would use this ‘default strategy’ was already missed 

(by the investigators). It will be possible, however, to test this particular 

hypothesis with respect to the French (and other) native speakers in the 

current study as many of them were at the beginner’s level.  

 

5.4.3 Hypothesis III - Psycholinguistic Hypothesis 

 

The hypotheses raised so far, all considered the phonological properties of 

stress systems of the languages involved in the current study. However, L2 

acquisition of stress is not an isolated phonological process and other factors 

play a crucial rule in it as well. Phonological properties of stress systems are 

not the only factors that differ between languages that may guide stress 

acquisition as evidenced in productions. In chapter 3 we described in detail 

how the mental representation of stress is created in children’s mind and that 

native speakers of different languages differ from one another in that respect 

as well. The form of the mental representation is dictated by the properties of 

the L1 metrical system, but later it may have a deciding effect, for example, 

on the ability of the perception of stress. We also do not want to consider L2 

production (of an acquired L2 system) as a process on its own, as it is 

generally known and accepted that it has to be considered in comparison 

with L2 perception (e.g. Llisteri, 1995, Leather, 1999, Escudero, 2005). In 

chapter 6, we will devote a separate subchapter to the perception-production 

link, but before that we would like to discuss the issue of mental 

representation of stress as outlined in the frameworks for stress perception 

(see chapter 3) and consider if the presence or absence of stress in the mental 

lexicon may affect the L2 production of stress, not only perception. 

  In chapter 3, we have described in detail the psycholinguistic 

framework of Peperkamp and Dupoux (2002) (P&D) which specifies how 

the L1 stress patterns influence the formation of the abstract representation 

of stress in the mental lexicon. On the one hand, native speakers of 

languages with regular predictable phonological stress have no need to 

encode stress in their mental lexicon and they do not do it. On the other 

hand, native speakers of languages with non-predictable or lexical stress 

need to and encode stress in their mental lexicon. The presence of abstract 

representation of stress in the mental lexicon greatly facilitates stress 

perception and such native speakers are good at locating stress in a word. 

The absence of an abstract representation of stress, on the other hand, 

precludes native speakers from hearing stress and they have difficulties with 

locating stress in a word. The framework of P&D considers the effect of the 
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mental representation of stress for stress perception only and it makes no 

predictions or suggestions if or how it would affect stress production. 

Perhaps this is mainly due to the fact that this framework was created with 

reference to stress perception in L1, and only recently research has begun 

investigating its application in L2 perception (Dupoux et al., 2008).   

  It seems plausible that encoding for stress in the mental lexicon, or 

rather its lack or presence, might have an effect on the L2 production of 

stress. After all, if it is assumed in the literature that the L1 properties may 

influence the L2 production, so should the characteristics of the abstract 

representation of that property. That is why, it is worth to consider the 

implications of the stress perception model(s) for L2 production of stress in 

our study.  

  Two types of questions must be asked that are of relevance to the 

possible effect of the presence or absence of encoding for stress in the 

mental lexicon on the L2 production of stress: one from the perspective of 

learner’s L1 background and the other one from the perspective of L2. With 

respect to the first one, the following question arises: 

 

6) Does encoding for stress in one’s L1 facilitate learning of the L2 

stress patterns, i.e. L2 production? 

 

With regard to the possible link between the mental representation of stress 

(as established by P&D) and the L2 production of stress, the following three 

options, or hypotheses, emerge (thus, question (6) can be split into the 

following three ones in (7): 

 

7)  

a) the presence or absence of encoding for stress has no influence on 

L2 production; 

b) the presence of encoding for stress facilitates one’s L2 production; 

c) the absence of encoding for stress facilitates one’s L2 production. 

 

All of the hypotheses in (7) consider the properties of L1 as a determining 

point of the success rate in L2 production. However, it is also possible that 

the answer to the question(s) in (6) or (7) depends on the properties of the L2 

as well. From the perspective of the target language one must consider if it is 

easier to learn an L2 with purely phonological stress (thus, no encoding for 

stress required) or a one that requires phonological encoding for stress. Is it 

easier for L2 learners to acquire and apply an L2 rule without the necessity 

to encode stress in the mental representation of words or is it perhaps easier 

to ‘simply’ memorize and store stress patterns lexically? In the current study, 

only one L2 is under investigation and it is the one with regular phonological 
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stress. No L2 with lexical stress is tested. Therefore, we will not be able to 

answer that question fully. However, as we already mentioned, by using the 

methodology of nonce words, we will try to answer the question whether L2 

learners of Polish do indeed learn the stress rule of Polish rather than store 

Polish words together with their stress patterns in the lexicon. 

  Learning an L2 where stress needs not to be encoded in the mental 

representation of words but where it can be applied by a phonological rule 

seems ‘easier’ in the psycholinguistic sense, namely that it requires less 

processing effort. Saving a metrical frame for every lexical items seems very 

burdening for the system and from the processing point of view learning a 

rule seems more economical, less strenuous and hence, easier to acquire.  

  We suggest that hypothesis (7)(b) is the most likely one to be true. If 

the presence of encoding for stress has a facilitating effect on stress 

perception and makes speakers who possess it more sensitive to L2 stress 

perception, it seems probable it will also give some advantage to these 

speakers in their L2 production of stress simply due to their greater 

sensitivity to the phenomenon in question. We also suggested that the results 

on stress perception in this dissertation (chapter 4) show that the role that 

stress plays in L1 (in processing terms) may determine native speakers’ 

sensitivity to stress information as well. Therefore, native speakers of 

languages where L1 stress is predictable but where stress plays another 

important role (e.g. Czech in this study) will still be sensitive to stress 

information in the input and are prone to be more successful in the L2 

production of stress. There may be also those whose L1 has an irregular 

stress pattern but where stress plays a lesser role and whose native speakers 

are therefore, less sensitive to stress information. In our study such a case 

was exemplified by the English speakers and we would expect these 

speakers to experience more difficulties with the L2 production of stress, 

when compared to speakers of other languages in which stress information is 

more crucial, as in Spanish or German (for details see again chapter 3 and 4).  

  If these assumptions are correct, then native speakers of Russian, 

Czech, German and Spanish & Italian should be relatively successful in L2 

production of Polish stress as opposed to the English, French and Chinese 

speakers who should perform poorer compared with the first group. 

However, if we take the presence of encoding for stress along the lines of 

P&D’s framework to be facilitative for L2 production then we should 

observe a split in the data between the Russians, Germans, English, Spanish 

& Italians on the one hand, and the Czechs, the French and the Chinese, on 

the other hand. The first group should be more successful in the L2 

production of Polish stress than the other.  

  Next to the stress ‘deafness’ framework, another model of perception of 

L2 stress – the Stress Typology Model (STM), was introduced by Altmann 
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and Vogel (2002) (for details see chapter 3). Though this model was never 

directly interpreted further by its authors as having consequences for the 

mental representation of stress and/or subsequently for L2 acquisition of 

stress in production, we would like to return to it as we feel that if we take 

the step to interpret the stress ‘deafness’ model as potentially explanatory of 

L2 production of stress similarly so we should consider the STM along the 

same lines. The STM basically stated that the more metrical parameters are 

set to positive values in L1 the more difficulties its native speakers will have 

with stress perception in L2, and vice versa (see 3.3.2). Despite the fact that 

the STM was proposed specifically for L2 perception of stress, no 

predictions are made for L2 production of stress that are derived from the 

model (but based on the results of other phonological studies on L2 

production of stress). However, in the interpretation of the L2 production 

results by Altmann (2006), the author does refer back to the model and 

concludes that the more predictable the L1 stress pattern (in terms of the 

model) the more successful its native speakers will be in the production of 

L2 stress. Native speakers whose L1 has a non-predictable stress pattern and 

those with non-stress L1s are less successful in their L2 production of 

English stress in comparison with the previous group. Though undeniably 

these are the terms in which her results could be described, it seems difficult 

or at least not immediately clear how such a generalization could be 

explained on psycholinguistic or phonological grounds. In any case, 

according to Altmann’s results within the STM, we should observe the 

following split in the current results: the Czechs and the French should 

perform considerably better than all the other language groups. Remarkably, 

this is quite an opposite prediction to that made on the basis of P&D’s model 

and all the other hypotheses outlined above.  

 

5.5 Concluding summary 

 

In the sections above, we have presented a critical overview of the recent 

relevant literature on the L2 production of stress. Based on a variety of 

approaches to the investigation of L2 production of stress found in the 

literature, we have formulated a number of hypotheses predicting the 

outcome of our results. One of them focused on the differences between the 

phonological properties of the L1 and L2 stress system as a main area of 

difficulty in the acquisition process. A variant of that approach was the view 

that default, or unmarked, values of these properties might play a role in this 

process. Further, we have referred to the work on stress perception which has 

made some claims about the presence or absence of abstract representation 



L2 production of stress: theoretical background 231 

of stress in the mental lexicon based on L1 stress patterns. So far it has been 

suggested that this has consequences for stress perception both in L1 and L2, 

but we have made a step further trying to argue it might have implications 

for L2 production of stress as well.  

  We have presented different hypotheses implied by the literature 

specifying in that discussion our own preference as to which hypothesis, we 

feel, seems the most likely one. We suggested that since generally L1 

properties are thought to affect the process of L2 acquisition, so must the 

properties of the mental representation of stress. We suggest that the 

presence of stress in the mental lexicon, or an ‘important functional role’ of 

stress in L1, will give native speakers of such a language an advantage in L2 

production of stress simply due to their higher sensitivity to stress 

information. At the next stage of the L2 acquisition process, the differences 

between the phonological properties will come into play. For example, if we 

take native speakers of two languages with a comparable degree of 

importance of stress information in L1 but differing in the word edge at 

which stress is located, it is probable that speakers of the language which 

shares that property with L2 will have an advantage over the others and will 

acquire the L2 stress patterns more quickly. We expect then that L1 

properties will play a role in the L2 production and that similarities between 

L1 and L2 metrical systems will facilitate the L2 production of stress (as 

opposed to the Default Values Hypothesis).  
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CHAPTER 6 

L2 production of stress: results 

6.1 Introduction 

 

In this chapter, we present the results obtained in the production part of this 

study. First, the methodology involved in the experimental part is presented, 

then the results are provided and extensively discussed and explained. The 

analysis of the production data will be done for each language individually. 

The contents of the consecutive sections of this chapter will be as follows. 

  We present the data obtained from Polish native speakers, as their 

performance serves as a model of the L2 target. Then, an overview of the 

group results will be presented to give the reader an overall impression of the 

results. We discuss an overall effect of the L1 (background) on L2 

production of stress, and immediately compare it to the L1 effect observed 

for L2 perception. We proceed with a discussion of overall effects of word 

length, syllable structure and morphological structure of words. Details 

concerning all of these effects are considered for native speakers of each 

language separately. For each language we start the discussion with a brief 

reminder of the characteristics of their L1 stress systems and outlining how 

they differ from those of the Polish metrical system (these will be just brief 

overviews, for details we refer back to chapter 2 where stress systems of all 

languages tested in this study were presented). We discuss the results both 

for the language group as a whole and at the level of individual subjects. The 

chapter ends with a general concluding summary unifying the data from all 

language groups. 
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6.2 Methodology 

 

Many of the methodological aspects of this study which were described in 

detail in the chapter on perception data (chapter 4) also hold for the 

production part, such as the manner in which independent variables were 

manipulated, and the characteristics of the groups of participants. These 

overlapping details will not be repeated. In this section we present only those 

details that differ between the two parts.  

 

6.2.1 Participants 

 

Exactly the same 133 L2 learners participated both in the production and 

perception part. The data of one Polish native speaker (nr 52) were removed 

from the analysis due to the subject’s artificial manner of reading, which 

made it often difficult to distinguish between stress and a peculiar manner of 

pronunciation. Therefore, there were 19 subjects in the production control 

group (10 (55.6%) female, 8 (44.4%) male; mean age 23.22, ranging from 18 

to 29, s=2.9).  

 

6.2.2 Materials 

 

The stimuli used for the production test were exactly the same nonce words 

as the ones used for perception. Therefore, the remarks concerning word 

length, syllable structure and morphological structure presented in chapter 4 

hold also for the production data. The number of stimuli used in the 

production part, however, differs, as well as the context in which they were 

used. The total number of production stimuli was 54 per subject, as in this 

part one exemplar of each stimulus was presented to each participant, while 

in the perception part structurally identical stimuli differing only in the 

position of stress were used. Recall that in chapter 4, we have already argued 

the usefulness of using nonce words in this kind of task: it enables testing 

whether and how subjects apply L2 rules to novel L2 words. 

  Let us very briefly review the characteristics of the stimuli. Half of the 

test items consisted of three and half of four syllables. The structure of the 

final three syllables was manipulated to create either closed (C) - possibly 

heavy syllables and open (O) - possibly light ones (the initial syllable in 4-

syllabic words was consistently open). Due to the nature of Polish 

morphology (see chapter 2), all items ending in a consonant are at the same 

time interpreted as bare stems and all items ending in a vowel as stems with 
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inflections. That particular morphological distinction, i.e. bare stem vs. stem 

with inflection(s), could not be avoided as it is simply an inherent property 

of Polish nouns. The morphological distinction between bare stems and 

stems with inflections plays a role in the assignment of default stress in 

Russian (which is stem-final) (for details see chapter 2). In order to control 

whether this effect did not transfer into L2, 22 control items with bisyllabic 

inflections were used in addition to the main design described so far. One 

disyllabic inflection was added to the test: -ami (Russian has an identical 

equivalent). Only a few items of this type were used, for two reasons: firstly, 

there is just a very limited choice of relevant items, as Polish has only two 

bisyllabic inflections in the nominal paradigms; and secondly, these items 

were just used as a control on the other items in the test, especially those 

with monosyllabic inflections. In the latter, penultimate stress coincides with 

stem-final stress and we have reported stem-final position being one of the 

claims on the default stress in Russian. Therefore, having only items with 

monosyllabic inflections available would make it impossible to distinguish 

between a correct L2 penultimate stress and a case of theoretically possible 

L1 transfer of the stem-final default. 

  The overall experimental design of the production stimuli is presented 

in Table 1(a) below and the control items with disyllabic inflections in Table 

1(b). 

 

Table 1. Experimental design. 

a) 

Items morph.  

structure   syllable nr 

3-syll. 4-syll. Total 

class 2: OOC 3 3 6 

class 3: OCC 3 3 6 

class 4: CCC 3 3 6 

syllable 

structure 

class 7: COC 3 3 6 

 bare stems 

Total 12 12 24 

class 1: OOO 3 3 6 

class 5: CCO 3 3 6 

class 6: COO 3 4 7 

syllable 

structure 

class 8: OCO 3 2 5 

stem + inflection 

Total 12 12 24 
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b) 

Items morph.  

structure   syllable nr 

3-syll. 4-syll. Total 

syllable structure class 1: OOO 1 2 3 

class 6: COO 1 2 3 

stem with 

disyllabic inflection 

Total 2 4 6 

 

Note: in 4-syllabic items with bisyllabic inflections from each class, one 

initial syllable is open and one closed. 

 

  Another aspect of the stimuli that was not highlighted so far but that 

should be stressed at this point concerns the extrametricality issue in Polish 

(see § 2.3.1.2 of chapter 2). In order to avoid any ambiguity about the L2 

target position of stress, i.e. the rare cases of stress being possibly either 

penultimate or antepenultimate in Polish and to make the interpretation of 

the experimental data in this study unequivocal, items with the –yka/-ika 

ending were excluded from the test1 (these items are known in the literature 

to coincide with exceptional antepenultimate stress; see Kijak (2003) for an 

experimental study putting this issue into perspective).  

  Further, the test items used were put in a carrier sentence and presented 

in this form to the subjects: 

 

1)  

a) Mała/e/y  ...  leży na stole.  

‘Little ... lie-3SG on table-LOC’  

A little...is lying on the table. - for items that could be interpreted 

as bare stems and stems with monosyllabic inflections; and 

 

b) Z małymi  ...  leżą na stole. 

‘With little ... (they) lie-3PL on table-LOC’  

They are lying on the table with little... - for stems with 

disyllabic inflections.  

 

The ending of the adjective preceding the test item implied the case 

interpretation. Bare stems and stems with monosyllabic inflections would 

                                                
1
 We do not completely exclude items ending in the suffix –a, as it is a very 

productive suffix in Polish, designating all feminine nouns. However, we exclude 

items in which it co-occurs with –i/-y in the penultimate syllable: they are regarded 

the most typical cases where extrametricality could be (optionally) applied. 
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receive a singular nominative case interpretation, and stems with bisyllabic 

inflections a plural instrumental case. The carrier sentence was constructed 

in such a way that any rhythmic phenomena which might cause any stress 

shift in test items were avoided. The words preceding and following the test 

items were chosen in such a way that there was no stress clash between 

them2. Stimuli were put in the second position in the sentence (as opposed to 

the initial or final position in a sentence to avoid intonation effects). Finally, 

the carrier sentences were declarative to maximally ‘neutralize’ intonation 

effects.  

  In addition to 54 test items, 23 fillers were used (30% of the whole 

test). The fillers were real Polish words with difficult or ‘typical’ Polish 

consonants known to cause articulatory difficulties to foreigners e.g. źdźbło 

/źZ!bu 8o/ (‘a blade of grass’) or chrząszcz /xšoũ8šč/ (‘a beetle’). This was done 

in order to make participants semi-blind to the purpose of the study, which 

they were told was testing their pronunciation of new/difficult Polish words. 

To exclude an effect of ordering on the performance, the test sentences were 

blocked and randomized (both the blocks and the items within the blocks). 

These were 6 blocks – each containing 8 items, one item from each syllable 

structure class and 3 fillers. Fillers were also put between the randomized 

blocks and at the beginning and the end of the test. The carrier sentences 

were presented to participants on loose cards – each sentence on a separate 

card. The cards were bound together so that participants could easily flip 

over the already read card and proceed with the following sentence. 

  It should also be indicated that the orthographic presentation of stimuli 

is not likely to have affected the performance on the task, as in Polish, 

orthography represents directly what you read and in a few cases when it 

does not, there are strict rules for reading. Therefore, there are no multiple 

possibilities of reading the same orthographic signs as it could be the case in 

English, for example. 

 

                                                
2
 It is also worth noting that although rhythmic stress shift is possible in Polish, the 

propensity to apply it is generally much less severe than it is, for example, in 

English (Hayes and Puppel, 1985:67). Even stronger, according to Rubach and Booij 

(1985) and Dogil (1980) the words in examples used by Hayes and Puppel to 

demonstrate eurhythmy in Polish, display such a rhythmic pattern due to stress shift 

under focus. In Polish stress moves to the initial constituent under emphasis (Dogil, 

1980, Williams and Dogil, 1999). According to Rubach and Booij the only 

configurations that are considered to be non-eurhythmic can be found in single 

compounds where the eurhythmy rules indeed seem to govern the resolution of 

stress clashes. 
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6.2.3 Procedure 

 

The production part was conducted as first in the test to avoid the influence 

of the perception test (where participants listen to the same test items). Thus 

participants were never exposed to any pronunciation of the test items or to 

the test items before the production experiment. The production part was 

conducted with every participant on an individual basis, with only the 

experimenter present in the room (the author). Participants were informed 

that they were tested on the pronunciation of some difficult/new Polish 

words, without mentioning stress. The ultimate task was to have participants 

read out loud the list of carrier sentences containing the test items. They 

were asked to read them at a ‘normal’ conversational pace.  

  Before their performance was recorded, it was explained that the 

difficult words are for the participants’ convenience separated into syllables 

but they are required to read them fluently. They were encouraged to read 

every sentence to themselves before they actually read it out loud and/or take 

the necessary time to practice the new words/sentences until they felt 

comfortable reading it fluently out loud. This was done in a singular fashion, 

i.e. sentence by sentence. In total, participants were asked to read the whole 

list three times (the whole set after set). While they were doing that the 

experimenter took notes on control sheets and if some tokens were 

unacceptable, participants were asked to reread them again after the three 

trials, so that eventually the 3 recordings of each token were made. In this 

manner 162 tokens were obtained from each participant. 

  The participants’ performance was recorded on a HHB DAT tape 

(Digital Audio Tape for Professional Audio Applications) by means of a 

DAT (digital audio tape)-recorder Tascam model no. DA-P1 and using a 

microphone head-set AKG C-420. The recordings were made (and later 

digitized) at the 48000 Hz sample rate.  

 

6.2.4 Judgment procedure and analysis 

 

Two judges transcribed the positions of stress in the production data. Both of 

them were trained phonologists. For the results of L2 learners both judges 

were Polish native speakers, and for the results of the control group of Polish 

native speakers one judge was a native speaker of Polish and the other one 

was a native speaker of Dutch. In all cases, the first judge (Polish, the author 

of this thesis) listened to and transcribed the whole material and the second 

judge (Polish or Dutch) transcribed one third. The latter judge listened to a 

random sample (one of the three trials) from each participant’s performance. 

Then the judges’ results were compared by means of the Cohen’s Kappa test. 
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For the production data from L2 learners, the agreement between the two 

judges was κ=.673 (p<.001) or 91.1% of agreement, which qualifies as a 

substantially good agreement rate (Van Wijk, 2000). For the Polish native 

speaker subjects, the agreement was 95.3% (κ=.271 (p<.01)3). In both cases, 

the first judge (and the author of this thesis) was concluded to be very 

reliable and her transcription data was used in further analysis. 

  The transcription protocol included the following important procedures 

in cases when forms other than the original items were produced. When a 

participant produced a word in which sounds were altered, the token was 

accepted given that precisely both the syllable structure (open vs. closed; 

onsets are not considered relevant to the assignment of stress) and the 

number of syllables remained as in the original corresponding test item. 

However, in the following cases items were excluded from analysis and 

simply marked as missing: 

• items truly missing; 

• items mispronounced with the syllable structure changed; 

• items mispronounced with the number of syllables changed; 

• items mispronounced with the position of stress changed – self-

correction; 

• items in which it was impossible to determine the position of stress 

due to the manner of pronunciation (divided into chunks with each 

having its own stress; level stress; stressless). 

In sum, 4.8% of items were marked as missing. 

  For all items three readings or trials were available, i.e. each item was 

read by a participant three times. An important methodological question at 

this point is whether a learning effect could be observed across the three 

reading trials. A multilevel regression analysis performed for each language 

separately showed that this was not the case (p>.07 and bigger for groups of 

                                                
3
 For this particular case Kappa is rather low, but it is still significant. One must be 

familiar with the calculation behind this test to understand why such a low Kappa 

measure was obtained for such a high percentage of agreement. This test 

incorporates the chance element in the calculation. However, in this case Polish 

natives were assessed and therefore their answers fell in one dominant category 

(penultimate stress), and consequently so did judges’ transcription. Because of this 

the chance of ‘just’ guessing theoretically increases, which decreases judgement 

reliability within that category, and the disagreement rate in other categories, which 

constitute a great minority, will be given a lot of weight, determining the Kappa 

value. Therefore, in this particular case the Kappa value is not a very good 

representative of agreement between the judges. Actually, a similar comment applies 

to the Kappa value for L2 learners. Hence, the percentages of agreement are 

provided as well. (I would like to thank Carel Van Wijk of Tilburg University for 

explaining the mechanism involved in the calculation of the Kappa value.) 
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languages at this investigation). The number of trials had no significant 

influence on the correctness of responses and the percentage of correct vs. 

incorrect responses remained the same across the three trials. Hence, no 

learning effect was observed with an increasing number of trials. At the 

same time, though the overall percentage of correct vs. incorrect items 

remained the same across the three readings, these were not necessarily the 

same items which subjects pronounced correctly (or incorrectly) across those 

readings. Since it is known that the L2 production is often characterized by 

optionality (e.g. Sorace, 1999; Robertson & Sorace, 1999, Sorace, 2000), it 

seems difficult to think of arguments in favour of choosing the first, the 

second or the last reading as a representative sample of a subject’s 

performance as they all represent his or her internal grammar. Subjects’ 

performance reflected the true optionality in L2 grammars referred to above. 

Thus, it was decided to simply include the data from all trials in the overall 

analysis. 

  The statistical method used for the analysis of the production data was 

again multilevel modeling regression analysis. In the model created the 

dependent variable was subjects’ answers coded in a binary manner: 

penultimate (correct) or non-penultimate (incorrect) stress (and thus, later 

also logarithmically transformed). The independent variables were: native 

language (metrical system type) (8 levels), word length (2 levels), 

morphological structure (2 levels) and syllable structure or quantity 

sensitivity (2 levels). In the analysis, the numeric differences between the 

numbers of speakers per language group were weighed. The model 

calculated a matrix for every item per person and per language per reading 

trial. Thus, the model included variation between items, between subjects 

and within subjects as possible sources of variance.   

 

6.3 Results and discussion 

 

The overall data set used for this analysis comes from 151 subjects. Ideally, 

162 items were obtained from each subject (in cases of mispronunciations 

some items were marked as missing, see § 6.2.4 above). This gave a total 

number of 23293 responses. Here, we first analyze the data from the control 

group and then we discuss the production data from the L2 learners. First the 

overall results (for all languages) per independent variable are given, 

followed by a language by language discussion.  
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6.3.1 Polish control group – results  

 
Recall that the perception data led us to conclude that it was impossible to 

hold the performance of the control group as the ‘ideal’ L2 target. Speakers’ 

perception of stress may be (negatively) affected by the regularity of the L1 

stress or the role stress plays in L1 (which may affect its representation and 

processing), resulting in stress ‘deafness’ in the speakers’ own native 

language. However, for production data the performance of native speakers 

can serve as a reference point of the target-like L2 performance. The 

production of stress in one’s mother tongue is not affected by the above-

mentioned factors, and one is always capable of producing words with the 

correct stress pattern in accordance with the L1 stress rules. Hence, the 

performance on the production of stress by Polish native speakers can be 

used as an L2 target that the L2 learners should (aspire to) achieve. 

Moreover, the results obtained from the control group are necessary to 

confirm whether the rules of stress assignment proposed by the theory (see 

chapter 2) are really functional in internal grammars of native speakers.  

  The overall group results obtained from Polish native speakers are as 

follows: 

 

Table 2. Polish native speakers – production of stress. 

 

  Frequency Percent 

 final 9 0.3 

  penultimate 2813 99.4 

  antepenultimate 7 0.2 

Total 2829 100 

 

Table 2 shows that the subjects produced an overwhelming percentage of 

penultimate stress - 99.4% and only a very marginal number of non-

penultimate stress patterns: antepenultimate (0.2%) and final (0.3%).  

  There was no particular consistency in the choice of items that received 

non-penultimate stress. Roughly 28% of these cases (2 antepenultimate and 

3 final stresses) came from the same subject, subject nr 53. The rest came 

from different subjects.  

  Polish native speakers showed no significant effect of word length 

(p>0.056) or morphological structure (p=0.16), i.e. neither of these factors 

had influenced their stress assignment in Polish. The effect of syllable 

structure (or QS) was significant (p<0.019), but this result requires further 
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explanation. The percentages of penultimate stress produced by the Polish in 

open and closed syllables is very similar, about 99%. Exactly because both 

of these percentages are so close to 100% the difference, though minimal in 

percentages, becomes statistically significant because the difference of 2% 

between for instance 55-57% is statistically not the same as that between 98-

100%, the latter being greater. The fact that this difference is significant does 

not imply that the Polish speakers actually use syllable structure information 

for stress assignment. 

 

6.3.1.1 Discussion 

 

The data obtained from the Polish native speakers are very clear-cut. The 

subjects were very consistent in the assignment of stress and they produced 

the regular Polish stress pattern, i.e. the penultimate one in 99.4% of the 

cases. Only in a marginal number two different stress patterns occurred. 

Both of these stress patterns are attested in lexical exceptions in Polish, 

mainly loanwords. None of the items consistently attracted antepenultimate 

stress. When it comes to final stress, some of the stimuli stressed finally 

were words like dekabont and parwenant. These might have appeared as 

French-like to the Polish subjects and since there are some French loanwords 

stressed finally in Polish, this might have transferred in the case of these test 

items. However, the numbers concerning the non-penultimately stressed 

items are so small that there is little point in trying to account for them. The 

overwhelming percentage of penultimate stress implies that Polish grammar 

does indeed produce penultimate stress only and that other stress patterns 

(following those adopted in some loanwords in Polish) might be allowed on 

extremely rare occasions. 

  There is an important point concerning these data that must be 

mentioned. In the chapters describing the assignment of stress in Polish we 

raised the issue of antepenultimate stress in Polish and contemplated whether 

it indeed constitutes a part of the grammar of a Polish native speaker. In the 

construction of the stimuli we wanted to avoid cases where such stress 

would be assigned by Polish native speakers. The data obtained in this study, 

where subjects were to read nonce words shows native intuitions of Polish 

native speakers. The scarcity of antepenultimate stress invites a more 

definite conclusion that it is indeed a lexically marked position. Thus, at 

least for the test items in this study we can state with a fair amount of 

confidence that the grammar of a Polish native speaker produces, in quite a 

uniform manner, penultimate stress. 
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6.3.2 L2 learners – overall results and discussion 

 
Before we embark on a detailed analysis of the data from each language 

separately, we would like to present some overall results from speakers of all 

languages investigated. This is to give the reader an overall impression of the 

results across all languages. This will be done in a factor-by-factor manner. 

The following should be mentioned concerning the analysis. Due to the 

small numbers of native speakers of Italian and Spanish and due to the 

similarities in their L1 stress systems we included these speakers in one 

group. To be certain that these speakers could be analyzed as one group, we 

have tested whether there was a significant difference in the performance of 

the Spanish vs. the Italians on their L2 production of Polish stress. The 

results showed no significant difference between the two (p=0.7, χ
2
=0.143, 

df=1) implying they could be analyzed as one group.  

 

6.3.2.1 Language 

 
The assumption of the current study was that testing native speakers of so 

many languages with (typologically) different stress systems will show that 

there are some L1-specific characteristics influencing subjects’ performance 

in their L2 production of stress. First, we do not expect all language groups 

to perform similarly to each other, and secondly, we do not expect them to 

perform similarly to the control group of Polish native speakers. The results 

show indeed that speakers of different languages differ significantly from the 

control group and from one another, details of which follow below.  

  The overall performance per language group in terms of their 

correctness of responses, i.e. the proportion of penultimate stress produced, 

is presented in Figure 1. 
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Figure 1. Mean proportion of penultimate stress produced by each L1 group. 

 

  Figure 1 shows that none of the language groups performed exactly as 

well as the Polish controls did. However, the German, the Spanish & Italian, 

the Russian and the English group performed generally very well - all of 

these groups producing penultimate stress in about 90% of responses 

(German - 91.7%; Spanish & Italian - 91.5%; Russian - 90.8%; English - 

89.4%). The French subjects obtained significantly poorer scores producing 

penultimate stress in 74.5%, which overall is still not a very bad result. 

Finally, Chinese and Czech subjects performed yet poorer than the previous 

groups and similarly to each other, producing overall in the case of Chinese 

subjects 65.7% of penultimate stress and in the case of Czech subjects - 

64.5%. Statistics showed that the performance of speakers from all 

languages differed significantly from that of the Polish controls (at least 

p<.001, χ2 = 22.96 and df = 1 for all4). 

  Importantly, the results from Figure 1 become even more interesting 

when analyzed across proficiency levels. Table 3 below (from chapter 4) 

recalls the number of speakers tested per proficiency level within each 

                                                
4
 We do not report the p and χ

2 
values for all pair-wise comparisons due to their 

redundancy, we just give the value for the pair that differed ‘the least’ statistically 

(which is still ‘highly’ significant) and for all the other language pairs the results 

were even ‘more’ significant. 
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language. As explained in chapter 4, the number of speaker per proficiency 

level was not the same for each language group (due to practical 

availability). Therefore, it is important that the results obtained for each 

particular proficiency level, which are presented in Figure 2, should always 

be interpreted with Table 3 at hand. We will return to this Table and this 

Figure while discussing the data from each language.  

  Generally speaking, in all languages the percentage of penultimate 

stress increases with a rising proficiency level (Figure 2). For Russian, 

German, English, Spanish and Italian the initial ‘threshold’ of penultimate 

stress produced by beginners is higher that that for the French, Czech and 

Chinese beginners. This split is basically also a division between native 

speakers of languages with a variable stress position and those with a fixed 

stress or no stress at the word level. So we can say that native speakers of 

languages in which stress can occur on different positions but which also 

include penultimate position (English, German, Russian, Spanish & Italian) 

have an initial advantage in the production of L2 stress in Polish than those 

speakers whose L1 stress is fixed on a non-L2 position or has no stress at all 

(Czech, French, Chinese). Beginners from the first group produce a much 

higher percentage of penultimate stress and they keep improving with a rise 

in proficiency levels. Beginners from the second group are at a disadvantage 

at the start of L2 acquisition and they produce a much lower percentage of 

penultimate stress when compared to the first group. However, importantly 

they do not lag behind for very long. A closer analysis of their production of 

penultimate stress per proficiency shows a dramatic improvement with an 

increase in proficiency level. They not only improve consistently but they 

catch up or even outperform speakers from the first language group.  

 

Table 3. Number of participants per proficiency level. 

L1 proficiency level 

  beginners 

lower 

intermediate intermediate 

upper 

intermediate advanced 

  Russian 2 - 21 - 11 

  English 6 8 1 - - 

  French 9 4 1 - 1 

  German 8 5 7 1 2 

  Czech 12 - 2 2 8 

  Sp.& It. 9 2 2 1 - 

  Chinese 4 1 1 - 2 

 Total 50 20 35 4 24 
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Figure 2. Mean proportion of penultimate stress produced per proficiency 

level within each language group.  

 

  Let us now consider how these findings fit into the general hypotheses 

that we set up in § 5.4.1 with respect to the overall success rates of native 

speakers of different languages: the Differential Hypothesis, the Default 

Values Hypothesis and the Psycholinguistic Hypothesis.  

  The first hypothesis that we put forward was the Differential 

Hypothesis, which stated that the bigger the differences between the 

phonological properties of L1 and L2 stress, the lower the success rate in the 

L2 production of stress (at least at the initial stages). This hypothesis predicts 

then that the differences between L1 and L2 will be obstacles in the L2 

acquisition process. It also implies that the starting point of L2 acquisition 

would be the properties of L1 stress as only then they would interfere with 

the acquisition of L2 stress, if different from those of the latter. Based on 

that we outlined the following success scale: 
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2)  

 

most successful            least successful  

 

English   French 

German  →  Czech  → Russian  → Chinese 

Spanish & Italian 

 

We can say that the above hypothesis is only partially true. Indeed Spanish 

& Italian, German and English speakers were initially the most successful, 

followed by the French and Czechs. However, this hypothesis predicts the 

Chinese to be the least successful and actually they perform comparably to 

the Czechs. Also Russians are predicted to be much less successful than they 

proved to be on their task. Thus, the Differential Hypothesis does not make 

fully correct predictions about the current data. Purely the number of 

differences between the phonological properties determining word stress 

assignment between L1 and L2 is not the best predictor of the success rate 

for the L2 learners’ production.  

  The next hypothesis put forward in § 5.4.2 was the Default Values 

Hypothesis. It stated that at least some learners begin their L2 acquisition of 

stress by reverting the values of the metrical parameters to default and 

acquire the L2 values following the learning path specified for L1 

acquisition of word stress. This hypothesis, however, refers more to the 

stress patterns produced by the subjects and whether they overlap with those 

produced by an algorithm consisting of default values for the metrical 

parameters. They do not refer thus to an overall success rate, hence we will 

not discuss it now but go back to it in discussing the stress patterns produced 

by L2 learners of different languages in the language sections following 

below.  

  The third hypothesis outlined in § 5.4.3 was the Psycholinguistic 

Hypothesis and it relates the abstract representation of stress and stress 

perception abilities, as determined by psycholinguistic models of stress 

perception, to the L2 production. As this hypothesis infringes directly onto 

the relationship between perception and production of stress, it deserves to 

be tackled in a separate section, which follows immediately below.  

 

6.3.2.2 The perception – production link: results and discussion 

 

The literature discussed in chapter 3 states that the mental representation of 

stress may have an effect on general as well as L2 perception of stress. The 

authors of these models, however, never made any suggestions whether the 
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models would also have further implications for the L2 production of stress. 

Here, we take it one step further and suggest that it is worth considering 

whether these models also have implications for L2 production of stress. 

Since they make predictions based on the abstract representation of stress 

that may affect its L2 perception, our hypothesis is that it could plausibly 

have consequences for the L2 production of stress as well. We have 

formulated this as the Psycholinguistic Hypothesis (§ 5.4.3).  

  In the first half of the analysis below, we recall the specific predictions 

made within the Psycholinguistic Hypothesis and investigate if the results 

obtained follow from these predictions.   

  In the second half, we compare the overall results obtained for the L2 

perception and L2 production – in this we investigate the following 

assumption. In § 5.4.3 we said that the process of L2 production is not an 

isolated process, as it is generally known and accepted that it has to be 

considered in comparison with L2 perception, the overall belief being that 

correct L2 perception is a prerequisite to correct L2 production. We show 

that in the case of stress this relationship is special and we state the 

conditions for a validity of our conclusions. We would like to remind the 

reader that in this study the same subjects were tested on their L2 perception 

and production, which makes comparing the two processes possible. 

  Before we analyze the data, a few technical explanations are in order. It 

is important to interpret the L2 production results across different 

proficiency levels. As we have seen in Figure 2 in § 6.3.2.1, the mean 

proportion of penultimate stress produced at the beginners’ level is for some 

speakers much lower than that at higher proficiency levels (especially the 

Czechs, the Chinese and the French) and these results drastically pull down 

the overall means of these language groups. In order to better reflect the data 

we present the results for the production separately for the beginners and all 

the other proficiency levels upwards. We divide them in this manner as there 

is a clear distinction in the data between these two. We do not split the 

results according to the proficiency levels for the L2 perception because 

recall (§§ 4.3.1 and 4.3.1.2) that in the case of L2 perception in the current 

study no drastic or consistent improvement on the performance was 

observed with the rise of subjects’ proficiency level in any of the languages.  

  Figure 3 below illustrates the results for a comparison of the overall 

performance on L2 perception and L2 production of Polish stress (Polish 

native speakers are, of course, excluded from this picture as in their case 

there are no different proficiency levels).  
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Figure 3.  Mean proportion of correct responses for L2 production across 

different proficiency levels and L2 perception across different languages. 

 

  Let us first analyze whether the above results are in accordance with the 

predictions made within the Psycholinguistic Hypothesis. It formulated 

possible implications that the stress perception models could have for the L2 

production of stress. In § 5.4.3 we have outlined this hypothesis, targeting 

the question of whether the factors that have been shown to influence stress 

perception in general and in L2 (i.e. the (observability of) regularity of 

surface L1 stress pattern, the function of L1 stress in word recognition, word 

segmentation), also play a role in determining L2 production of stress. Our 

proposal was the following: if the presence of encoding for stress has a 

facilitating effect on stress perception and makes speakers who possess it 

more sensitive to L2 stress perception, it seems probable it will also give 

some advantage to these speakers in their L2 production of stress, simply 

due to their greater sensitivity to the phenomenon in question. In fact, such 

an effect could be a case commonly mentioned in the literature, namely of 

L2 perception preceding L2 production: subjects who proved to be good at 

L2 perception of stress will also be better at its L2 production than those 

who were poor at the perception (as established within a given model). 

  The predictions made with respect to the performance of the L2 learners 

in the current study were then as follows:  
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3) Predictions for L2 production of stress based on different theories with 

the first group of languages being specified predicted to outperform the 

latter5. 

a) Based on Stress ‘Deafness’ Model of P&D: 

Russian, German, English, Span&Ital. → Czech, French, Chinese 

 

b) Based on Altmann (2006) and Stress Typology Model of A&V: 

Czech, French → Russian, German, English, Span&Ital., Chinese 

 

c) Based on the perception results from the current dissertation: 

Russian, Czech, German, Span&Ital. → English, French, Chinese 

 

If we take the presence of encoding for stress along the lines of P&D’s 

framework to be facilitative for L2 production then we should observe in the 

data a split between the Russians, Germans, English, Spanish & Italians on 

the one hand, and Czechs, the French and the Chinese on the other. The first 

group should be more successful in L2 production of Polish stress than the 

other. As for Altmann’s (2006) predictions, they stated that the more 

predictable the L1 stress pattern the more successful its native speakers will 

be in the production of L2 stress which implies that Czech and French native 

speakers should perform visibly better on their L2 production of Polish stress 

than speakers of all other languages. If we take the suggestions included in 

the current study that other stress functions may determine stress perception 

abilities as well, native speakers of Russian, Czech, German and Spanish & 

Italian should be relatively successful in L2 production of Polish stress as 

opposed to the English, French and Chinese who should perform poorer 

compared with the first group. 

  Figure 3 shows that the results obtained for L2 production at the 

beginners level are best, though not completely, in accordance with the 

predictions outlined on the basis of the P&D’s model (out of all predictions 

in (3)). Among beginners, a clear split can be observed in the overall average 

proportion of penultimate stress between the Czechs, the Chinese and the 

French, on the one hand, and native speakers of all the other languages, on 

the other hand. The first perform much poorer than the latter. Only the 

performance of the French is not entirely in accordance with these 

predictions as French speakers should perform comparably to the Czechs but 

they performed much better.  

  At higher proficiency levels (intermediate upwards) all groups are quite 

successful in their L2 production of Polish stress, even those performing 

poorly at the beginners’ level improve dramatically. One aspect of the 

                                                
5 The arrow below means thus ‘better than’.  
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P&D’s as well as A&V’s perception frameworks is the claim that an absence 

of abstract representation of stress, or the regularity of L1 stress for the 

latter, in the mental lexicon inhibits speakers in their L2 acquisition of stress 

in perception. The current data shows that this is at least not the case for L2 

production. With a rise in proficiency level, subjects’ accuracy improves 

greatly showing that the absence of stress in the mental lexicon has no 

inhibiting effect on their ability to progress in the L2 acquisition of Polish 

stress in production.  

  Further, predictions made on the basis of Altmann (2006) and the STM 

are not borne out in the current data. For one, there is a big difference 

between the performance of the Czechs and the French, and they should 

perform comparably within this framework. For two, the Czechs and the 

French do not outperform speakers of other L1s as predicted in ((3)b), quite 

on the contrary
6
.  

  Finally, the hypotheses made on the basis of the stress perception 

models enriched with the results from the current dissertation outlined in 

((3)c) do not make entirely correct predictions either. The English speakers, 

who are predicted to perform poorly or in any case poorer than the German 

or Russian speakers, perform quite well and comparably to the two 

mentioned groups, even at the beginners’ level.  

  Thus, none of the predictions outlined within the Psycholinguistic 

Hypothesis was entirely borne out. Let us then turn to a more general, but 

very important, question that arises at this point, namely what the nature of 

the link between L2 perception and production processes then is.  

  The literature on that matter suggests that correct L2 perception 

necessarily precedes correct L2 production (e.g. Flege, 1993, Llisterri, 1995, 

Leather, 1999, Escudero, 2005). Figure 3 shows some very interesting 

results with respect to that. First, for speakers of all L1s at the upper 

intermediate level and upwards the mean proportion of correct L2 

production is higher than that of their L2 perception. Second, the same mean 

is also higher than subjects’ corresponding perception at the beginners level 

for all but the Czech, the Chinese and the French speakers. Czech and 

Chinese beginners produce a very low percentage of penultimate stress 

which is indeed lower than their perception scores. The average correct 

production of French beginners is comparable to their perception score. 

Importantly the production of penultimate stress for the Czech, the Chinese 

and the French subjects dramatically improves with the rise in the 

                                                
6
 Please remember that Altmann’s predictions were made for L2 learners at an 

advanced level so they should be also visible in the current data at higher 

proficiency levels.  
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proficiency level and soon their L2 production of Polish is also better than 

their L2 perception of Polish stress.  

  This result is an important one as it shows that speakers of different 

languages are either immediately better at their L2 production of Polish 

stress than at actually ‘hearing’ it, or, with a slight increase in proficiency 

become very quickly better at it. The current results suggest that in the L2 

acquisition of stress accurate L2 perception may not necessarily be a 

prerequisite for successful L2 production, at least for Polish and for a 

classroom training situation - which is, of course, the L2 acquisition setting 

of the current study. These results are in fact in line with those obtained by 

Altmann (2006) for L2 English. She also reports that “the [speakers of] 

languages that showed a lower success rate in the perception of stress 

displayed relatively good performance in the production experiment. 

Moreover, L2 groups that had the best perception scores overall produced 

nonce words with the least native-like stress patterns. The common 

assumption that good perceptual ability is a prerequisite for success in 

production (e.g., as indicated in the Speech Learning Model (SLM) (Flege 

1987) or the Perceptual Assimilation Model (PAM) (Best 1995) thus seems 

to be unfounded, at least with regard to stress.” (Altmann, 2006:141-142).  

   One kind of doubt that could be levelled at our results regarding the 

relation between perception and production, and our interpretation of these 

results, is that they might be due to a different degree of complexity in the 

tasks: in perception, subjects had to listen to stimuli with non-penultimate 

stress contours, and this may have caused conflicts with their representations 

(if any); in the production task, the stimulus consistency was higher and the 

role of conflicts may have been much smaller. Though this line of reasoning 

is certainly a theoretical possibility, we feel it is unlikely to constitute a 

potential basis for the (alternative) explanation of the current results. The 

crucial factor deciding against it, is the observation, already mentioned 

above, that our results are completely in line with those of the independently 

conducted study by Altmann (2006), and she tested in perception stimuli that 

exclusively contained perfectly legal positions of L2 stress, which could not 

then have caused such conflicts. It is precisely that similarity between the 

results from different studies that suggests that the current  interpretation of 

the results is likely to be true.  

  A further argument supporting this special relationship of L2 perception 

and production of stress are the very underpinnings of the Stress Deafness 

Model. The fact that one can actually be stress ‘deaf’ in his/her mother 

tongue but still impeccably produce its stress pattern(s) already suggests that 

stress perception and production are not necessarily linked in the same way 

as other areas of L2 acquisition (such as for instance the L2 of segments 

where correct L2 perception appears to be a necessary prerequisite to correct 
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L2 production). Of course the SDM requires correct L1 perception of stress 

in order for the stress information to be put in place, but once children 

process the information that stress is redundant and it is removed from their 

mental lexicon, they become inevitably stress ‘deaf’ in their L1 and other 

languages. Since it is hypothesized that this ‘disability’ is of permanent 

nature, native speakers who are stress ‘deaf’ are doomed to always have 

difficulties with their L2 perception of stress. However, at least in the case of 

Polish, this does not stop them from being (reasonably) successful or at least 

more successful in their L2 production of stress than at its perception.  

  An important condition to the validity of the above statement is that the 

L2 acquisition takes place in a structured classroom environment: this is the 

kind of L2 acquisition in the current study. Naturally, it is in only in this kind 

of environment that L2 learners receive explicit instruction about L2 stress 

patterns which enable them to acquire it in L2 production even if they cannot 

hear it. In a naturalistic L2 acquisition process by emersion in L2 without 

instruction one can imagine that successful L2 perception would indeed be 

necessary for the correct L2 production of stress, as that would be the only 

source of information about the possible stress pattern(s) in L2. 

  To summarize, none of the hypothesis formulated on the basis of 

available stress perception models, including their extension by the current 

results, reflects directly on the L2 production data. The hierarchy of 

performance outlined for speakers of different L1s for their L2 perception of 

stress is not reflected in the L2 production in the same way. Thus, the 

relevance of an abstract representation of stress in the mental lexicon has 

consequences for (L2) stress perception but it does not have exactly the same 

implications for the L2 production of stress. It seems that native speakers of 

languages who are very good at the L2 perception of Polish stress (Czechs) 

may at initial stages of L2 acquisition perform very poorly on the production 

of L2 stress. Vice versa, native speakers of languages who are rather poor at 

the L2 perception of Polish stress (English) may be quite successful at the 

production of Polish stress. Stress seems to be special when it comes to its 

L2 acquisition in the sense that (unlike apparently in other areas of 

phonology, e.g. segments) correct L2 perception does not necessarily 

precede correct L2 production, at least for the L2 classroom acquisition of 

Polish.  

  Let us now proceed to the analysis of the details that may have 

influenced subjects’ L2 production of Polish stress, such as word length, 

syllable structure, morphological structure and a position of stress in the 

word.  
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6.3.2.3 Word length 

 

One of the factors investigated in this study is word length. To be more 

specific, it is investigated whether there are significant differences in the 

success rates on the production of penultimate stress in Polish between 3- 

and 4-syllabic words. The analysis showed that word length had no 

significant effect for any of the languages (p>0.05 and bigger7). Thus, 

whether a word consisted of 3 or 4 syllables had no significant influence on 

whether the subjects produced penultimate stress in Polish or not. In this 

aspect, speakers of all L1s were like the Polish natives. In the analysis below 

we therefore present the results for words of all lengths taken together.  

 

6.3.2.4 Syllable structure 

 
Another factor manipulated in the construction of the stimuli was the 

syllable structure (open vs. closed syllables) which targeted triggering a 

possible quantity sensitivity effect. Recall (§ 4.2.2.3 of chapter 4) that Polish 

has no vowel length distinction and the only manner in which the effect of 

syllable structure could be tested in Polish is by including or not a coda 

consonant in a syllable. Universally, vowel length is more likely to attract 

stress (Hayes, 1995) than syllable closure; however, the effect of vowel 

length cannot be tested in our case. But further in the weight hierarchy, 

closed syllables (with short vowels) are treated as heavier than the open 

ones. In the current study all L1s that are QS do include closed syllables in 

their definition of ‘heavy’ (see § 2.4. in chapter 2).  

  The effect of the syllable structure (i.e. of ‘QS’) was significant for 

native speakers of all languages, including those of Polish (at least
8
 p<0.019, 

χ
2=5.421, df=1). More specifically, speakers of all languages were 

significantly better at producing penultimate stress in open syllables than in 

closed ones, that is to say, if they produced a non-penultimate stress, it was 

done significantly more often on a closed syllable than on an open one. But 

importantly, for all L1 groups this difference, i.e. the difference in the 

production of penultimate stress in open vs. closed syllables, was larger than 

in Polish native speakers, and speakers of all languages differ from the 

Polish speakers. Below we provide an overview of results for L2 production 

of penultimate stress with respect to QS across all L1s: 

 

                                                
7
 A similar comment (only the other way around) as in footnote 4. 

8 A similar comment as in footnote 4. 
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Table 4. L2 production of penultimate stress in open and closed syllables for 

native speakers of different L1s. 

 

L1 % penultimate stress produced 

 open syllable closed syllable 

Polish 99 99 

Russian 98 83 

Spanish & Italian 96 86 

German 94 87 

English 93 82 

French 80 66 

Chinese 79 55 

Czech 71 56 

 
  We will discuss the details of the nature of the syllable structure effect 

across all L1s in language specific sections that follow below in this chapter. 

As for the Polish native speakers, we have already explained in § 6.3.1 that 

the significance of the QS effect does not imply that the Polish use syllable 

structure for stress assignment but has rather to do with the mathematics 

involved in the statistical analysis. 

 

6.3.2.5 Morphological structure 

 
The next independent variable included in the stimuli (by their very own 

nature) was the morphological structure of words, realized as a distinction 

between bare stems and stems with inflections.  

  As explained in detail in the methodological section of chapter 4 (§ 

4.2.2.4), nominal stems in Polish are typically consonant-final, and any 

single vowel following the stem would be interpreted as an inflection 

assigning case, gender and number. Polish is a highly inflectional language 

with rich nominal inflectional paradigms and all nouns carry either zero, 

mono- or di-syllabic inflections. Therefore, consonant-final stimuli would be 

interpreted as bare stems and vowel-final as stems with (an) inflection(s). 

This has important implications for our stimuli: a manipulation of the final 

syllable in the stimuli between closed and open inevitably involves a 

difference between a bare stem and a stem with (an) inflection(s) as well, 

respectively. This is an aspect that could not be avoided as these two factors 

completely overlap in the final position in a word due to the inherent nature 

of Polish nouns. Considering this, the following has been decided about the 

analysis of the data.  



CHAPTER 6 256 

  In some of the L1s tested stress assignment is QS but it does not depend 

on the above-mentioned morphological distinction in words. If a significant 

difference is found in the assignment of L2 stress in the word-final position 

in the case of languages which are QS but where the distinction between 

bare stems and stems with inflections plays no role in the L1 stress 

assignment, we presume that it is rather the L1 transfer of QS (i.e. the 

difference between open vs. closed syllable), and not the morphological 

distinction in question, that accounts for the significant differences found. 

That is why, henceforth, in the case of such languages we will interpret the 

difference between open and closed final syllables in terms of a possible 

influence of syllable weight and not the morphological structure. However, 

for L1s where a distinction between bare stems and stems with inflections 

does play a role in the L1 stress assignment, we definitely consider that 

distinction in our analysis. 

  A multilevel analysis showed that morphological structure of words, i.e. 

the difference between a bare stem and a stem with inflection, had no 

significant effect on the production of penultimate stress for the Polish native 

speakers (p=0.16), but it did have a significant effect for native speakers of 

all other languages (at least
9
 p<0.005). This means that all non-Polish 

speakers produced significantly more penultimate stress in stems with 

inflections (i.e. items ending with a vowel) than in bare stems (i.e. items 

ending with a consonant). An overview of this observation is presented in 

the table below: 

 

Table 5. L2 production of penultimate stress in bare stems and stems with an 

inflection for native speakers of different L1s. 

 

L1 % penultimate stress produced 

 bare stems (-C) inflected stems (-V) 

Polish 99 99 

Russian 79 99 

Spanish & Italian 85 97 

German 88 94 

English 82 95 

French 67 79 

Chinese 54 73 

Czech 55 71 

 

                                                
9 A similar comment as in footnote 4. 
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  The details of the significant distinction between bare stems and stems 

with inflections will be discussed for the speakers of the relevant L1s in the 

language-specific sections below. 

  The chapters above have hopefully given the reader an idea about the 

data across all languages tested. Let us now turn to an analysis of all of the 

above mentioned effects on a language by language basis. Such 

interpretation will hopefully provide more insights into the understanding of 

the results as it will allow focusing on the characteristics of each L1 and L2 

metrical system at a time, of course in the light of L2 acquisition of stress.  

 

6.3.3 Russian L2 learners 

 

We start now the discussion of the results obtained from the L2 learners. We 

begin with the biggest group of L2 learners, i.e. the 34 Russian native 

speakers. We continue the discussion, in the case of all L1s, in a twofold 

manner: first, by discussing the L2 acquisition process of the native speakers 

of each L1 on its own with respect to the L2 target, and second, in relation to 

other L1s.   

 

6.3.3.1 Introduction10 

 

While Polish has a phonological stress system with fixed penultimate stress, 

Russian has a lexical accentual system with accents encoded in the 

underlying representation of words. In a given word, they can occur on any 

syllable of a word. Since the details of the Russian accentual system were 

introduced in chapter 2, we will only review below the essential differences 

between the Russian and Polish stress system: 

 

Table 6. Differences between the stress systems of Polish and Russian. 

Phonological factors L1 Stress 

system 

Stress 

position main 

stress 

foot 

type 

direction. 

feet 

QS extr. 

Polish phonol. σσσσ right bounded 

trochee 

leftwards --- no 

Russian lexical σσσσ --- unbounded 

iamb 

--- --- --- 

                                                
10

 Parts of the report provided in the section on the data from the L2 production of 

stress of the Russian native speakers have already been published in Kijak (2006) 

and Kijak (2007).  
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Crosswhite et al. (2003) suggest that Russian has no secondary stresses and 

that its foot type is an unbounded iambic foot. In cases where no inherent 

accent is present, an underlying phonological mechanism takes over. This 

mechanism is strongly influenced by morphology always taking into 

consideration the morphological structure of a word and assigning stress 

consistently to the final syllable of the stem. 

  Therefore, the biggest challenges that Russian native speakers face 

when learning Polish are the following. First of all, the ‘legal’ positions of 

stress are different between the two languages: in Russian on any syllable in 

a word, in Polish consistently on the penult. Secondly, the nature of the L2 

stress systems is very different than that of their native one, namely 

phonological vs. lexical. They will have to learn that the L2 stress is 

assigned by a phonological rule and that it is not encoded as part of the 

mental representation of a word. Here, the use of nonce stimuli is a key issue 

in testing this point. If Russian native speakers learn Polish words and 

encode their stress lexically, they will plausibly not assign consistently 

penultimate stress to Polish nonce words. However, if they discover that 

Polish has consistent phonological penultimate stress, they will apply this 

rule also to new words.  

  Importantly, next to the lexical marking, a mechanism of the 

phonological default is available to Russian native speakers, though it is 

used to a much lesser degree in L1. In chapter 2 we presented a number of 

proposals as to what that default stress position (assigned in the absence of a 

lexical marking) would be. A proposal by Crosswhite et al. (2003) was 

supported by the data obtained from native speakers, and suggested that the 

default position is always stem-final. Given this, our research questions for 

Russians can be formulated as follows:  

 

4)   

• Can Russian native speakers acquire the Polish stress rule (vs. 

storing the L2 stress lexically) and what are the characteristics of 

this process? 

• If language transfer from Russian occurs, will it reflect: 

i. the distribution of lexical accents positions; or 

ii. the phonological default (if so, which one (initial, 

final, post-stem, stem-final)? 

 

  Finally, as Table 6 shows in a parametric framework, the different 

stress patterns of the two languages result from a large number of differences 

in the phonological properties of stress in these two systems. Obviously, they 

will have to be overcome by Russian L2ers in order to acquire Polish stress.  
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6.3.3.2 Group results 

 

The mean percentages of the stress patterns produced by the Russian L2 

learners are provided in Table 7. Overall the percentage of penultimate stress 

produced by Russian native speakers was high (about 91%). The non-

penultimate stress patterns produced were mostly final stress and some 

antepenultimate stress. Initial stress was produced in only one negligible 

case.  

 

Table 7. Stress patterns produced by Russian L2ers. 

 

  Frequency Percent 

 final 404 7.6 

  penultimate 4821 90.8 

  antepenultimate 86 1.6 

  initial (not antep.) 1 ≈0 

  Total 5312 100 

 

  As the overall analysis presented in 6.3.2.4 and 6.3.2.5 showed, 

morphological structure and syllable structure proved to have a significant 

effect on whether the Russian native speakers produced penultimate stress or 

not. A description of the detailed nature of these effects follows below.  

  The overview of the stress patterns produced across stimuli with 

different morphological structure is pictured in Figure 4 (in (a) data 

organized stress-wise, in (b) by morphological category). Most of the non-

L2 stress patterns were produced in bare stems. In stimuli interpretable as 

stems with inflections, subjects were correct in roughly 98-99% of the cases 

(99.2% with monosyllabic inflections and 97.8% with bisyllabic inflections) 

and in bare stems it was in 80.8% of the cases. Penultimate stress was 

produced in a majority of cases across all morphological classes. However, 

96.8% of final stress was produced in words interpretable as bare stems and 

so was 78.4% of antepenultimate stress. This gives a total of 93.5% of errors 

produced in bare stems. The 96.8% of final stress in bare stems coincided 

with stem-final stress and so did 14.8% of antepenultimate stress (in stems 

with disyllabic inflections). This sums up to 81.9% of a uniform erroneous 

stress pattern - stem-final.  

  As for the syllable structure, it always is significant only in cases of 

final stress on final closed syllables which coincided with stem-final stress 
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and therefore, it completely overlaps with the morphologically conditioned 

explanation provided above. 
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Figure 4. Percentage of the stress patterns produced by Russian L2ers across 

items with different morphological structure. 
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6.3.3.2.1 Discussion 

 
Given the overall results, first of all the Russian L2 learners are highly 

successful in the L2 production of Polish stress: the overall percentage of 

penultimate stress is very high (91%) and there are 5 subjects who produced 

penultimate stress only (see Table 8). Russian subjects seem to have 

observed that the position of stress in Polish does not extend outside the 

three-syllable window at the right edge of the word, i.e. they seem to have 

arrived at the correct general idea about the stress language type that Polish 

belongs to. Errors occur within that window and they illustrate a consistent 

strategy.  

  An overwhelming majority of mistakes (93.5%) is made in stimuli that 

could be interpreted as bare stems and about 82% of all errors are uniform – 

they are stem-final. These patterns strongly resemble the results obtained for 

the default position of main stress in Russian by Crosswhite et al. (2003). 

These investigators suggest that it is the right edge of the stem that hosts the 

default stress. This position is not simply a fixed position in the word as 

Russian nouns consistently carry surface nominal inflection that may be 

zero, mono- or disyllabic. Thus, the majority of mistakes in L2 occur within 

this L1 default domain and they are of the L1 default type. It seems then that 

it is the L1 transfer of the stem-final default that is the main source of 

Russian errors in L2 Polish.  

  Following Crosswhite et al. (2003) and references therein, I assume that 

the stem-final stress in the data could not be just a(n L1) frequency effect, as 

stem-final accents occur in about 30% of Russian nouns. This figure 

compares disfavourably with the 80% of stem-final stress in the test data 

obtained by Crosswhite et al. (2003) or the very similar 81.9% of stem-final 

errors reported here.  

  Furthermore, L1 transfer crucially did not generally reflect the 

distribution of all lexical accent positions in Russian (cf. kólokolu, kómnata, 

ráka, tetrád’, č’ertá). While initial stress is attested in Russian and much of 

the literature claims that it is the default of the language, in the current test 

initial stress almost never occurs. The only non-L2 stress pattern other than 

stem-final found in the data was antepenultimate (not coinciding with 

initial). As it occurred mainly (78.4%) in bare stems, it cannot be accounted 

for in terms of L1 default transfer. Antepenultimate position is also common 

for hosting lexical accents in Russian (for frequencies see § 2.3.3.2 of 

chapter 2), so this type of knowledge might indeed have been transferred by 

the subjects. Despite the minor antepenultimate stress in the data, the L1 

transfer of the stem-final default remains the main strategy governing the 

non-L2 stress patterns.  
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  Having established that the L1 transfer of stem-final default is the main 

source of the non-L2 stress pattern, we can now, on the other hand, assert it 

is not a strategy used in the case of correct (penultimate) stress. To be more 

specific, in stems with monosyllabic inflections the correct penultimate 

stress coincides with stem-final stress, which may raise a question whether it 

was a true Polish-like penultimate stress or ‘merely’ an L1 transfer of the 

default. We can say with a fair certainty that it was an L2 penultimate stress 

because it was produced in the majority of cases across all morphological 

classes, i.e. also these items with bi-syllabic inflections. If subjects had 

assumed an overall L2 strategy of L1 transfer of stem-final default, it should 

have manifested itself in different types of items. For example, in the case of 

stems with disyllabic inflections subjects should have produced more 

antepenultimate (= stem-final) stress, but it occurred only in a very small 

percentage of such items. 

  As for other relevant predictors of subjects’ performance, proficiency 

level proved significant. Not surprisingly, subjects with lower proficiency 

levels (beginners - intermediate) produced the most errors (82.8%). 

  To summarize, the Russian native speakers seem to have been able to 

observe that Polish has phonological stress assigned consistently to the 

penultimate syllable. They produced this stress pattern in a very high 

percentage of cases in Polish nonce words, proving not only successful L2 

acquisition in production but also that they are able to internalize L2 stress 

rules and not just memorize Polish words with stress stored lexically as they 

do in their mother tongue. Moreover, if they happen to make a mistake, it 

can be traced back to their L1. However, very interestingly, it is not a 

transfer of possible positions or the frequency of lexical accents from L1, 

which governs accent assignment in most of the L1 vocabulary. Rather, it 

strongly appears to be the phonological mechanism assigning default stress 

in L1. Most of the L2 errors are stem-final – the position established 

experimentally to be a default stress position assigned in cases when lexical 

marking for accent is missing in Russian words. Last but not least Russian 

native speakers seem to be already quite successful in their L2 production of 

Polish stress at the beginners’ level and they improve further with an 

increase in proficiency.  

 

6.3.3.3 Individual results 

 
While the overall results give an indication of group’s performance, it is also 

important to examine the data on every subject’s level in order to be able to 

state what the possible individual interlanguage grammars are. The 

individual grammars of subjects were determined on the basis of stress 
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patterns that they produced and they are presented in Table 8. Each of the 

interlanguage grammars has been labelled with a number, e.g. grammar I 

represents an internal grammar of an L2 learner that produces either 

penultimate or final stress in Polish. Among Russian native speakers, four 

types of learners could be identified: with just mentioned grammar I; 

grammar II – subjects producing penultimate, antepenultimate or final stress; 

grammar III – subjects producing either penultimate or antepenultimate 

stress; and grammar IV – the L2 target-like grammar with penultimate stress 

only.  

  Moreover, the interlanguage grammars also differ further from one 

another with respect to the actual percentage of non-penultimate stress in 

them. The different degree of non-L2 stress may be indicative of subjects’ 

place on an L2 developmental path, hence we provide this information as 

well. The percentages of the non-L2 stress patterns within each grammar 

among Russian L2ers are outlined in Table 9.  

  Since final stress was the most common non-L2 stress found in the data 

(about 80% of all errors), it is not surprising then that grammar II 

(pen/fin/ant11) contained on average much more final stress (12%) than 

antepenultimate stress (2.3%).  

  In grammar I (pen/fin) final stress constituted on average 9.5% and its 

percentage did not differ significantly between the intermediate and 

advanced proficiency levels.  

  In grammar III (pen/ant), the average percentage of antepenultimate 

stress was 8.3% and it differed in different proficiency groups: at 

intermediate level (it was only 1 subject) it constituted 26.5% of the 

grammar and at the advanced level only 2.5%. 

 

 

 

 

 

 

 

 

 

 

 

                                                
11

 Henceforth, the following abbreviations will be used in reference to different 

stress patterns in grammars: ‘init’ for initial, ‘ant’ for antepenultimate, ‘pen’ for 

penultimate, and ‘fin’ for final stress. 
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Table 8. Russian subjects’ individual grammars across different proficiency 

levels. 

 

Proficiency level 

Individual grammars   beginners intermediate advanced Total 

  1 10 5 16 grammar I: penult & final 

  50% 47.6% 45.5% 47.1% 

  1 8 - 9 grammar II: penult, 

antepenult & final   50% 38.1% - 26.5% 

  - 1 3 4 

 

grammar III: penult & 

antepenult   - 4.8% 27.3% 11.8% 

  - 2 3 5   grammar IV: penult 

  - 9.5% 27.3% 14.7% 

  2 21 11 34 Total 

  100% 100% 100% 100% 

 

Table 9. Percentage of non-L2 stress patterns within each individual 

grammar type (Russian L2ers). 

 

Proficiency levels Individual 

grammars 

Non-L2 

stress beginners intermediate advanced 

Total 

mean 

I: penult & 

final 

final 1.9% 10.4% 8.9% 9.5% 

final 2.6% 13.1% - 12.0% II: penult, 

antepenult 

& final 
antepenult 0.7% 2.5% - 2.3% 

antepenult - 26.3% 2.5% 8.3% III: penult 

& 

antepenult 
initial - 0.6% ≈0% 0.2% 

 

6.3.3.3.1 Discussion 

 
The individual results enrich the overall analysis of Russian L2ers’ 

production of Polish stress in two important ways. First, they allow 

specifying individual interlanguage grammars, i.e. establishing which actual 

stress patterns are allowed by a single internal L2 grammar. Second, the 

percentages of non-penultimate stress in these interlanguage grammars can 
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be used for an interpretation of these grammars in terms of L2 learning 

paths. And this is exactly the manner in which we will interpret these 

individual data. Before we actually embark on this exercise, it should be 

absolutely stressed that due to unequal and sometimes very small numbers of 

speakers per proficiency level, and statistical analyses being unenlightening 

in these circumstances, we are not able to draw more than speculative 

conclusions concerning the possible L2 learning paths, and our discussion of 

‘trends’ present in the data should be taken as indicating possible 

interpretations. These remarks concern not only the Russian case in hand, 

but are relevant to all other languages tested, which will be discussed in a 

similar manner in later sections of this chapter. On the other hand, since 

Russians are the biggest group participating in this study, when we find 

patterns in their individual performances we will assume that, if similar 

patterns are found in other language groups with smaller numbers of 

speakers (which will be the case), chances are interpreted as high that they 

could be reproduced when more subjects were tested. That is why, because 

of its highly interesting potential, we present the individual analyses below 

despite the speculative nature of their discussion. 

  Based on stress patterns produced, Russian subjects fall into the four 

types of interlanguage grammars of Table 8. Several generalizations follow 

from the data in Table 8 and Table 9. Please notice that all individual 

grammars contain penultimate stress in combination (or not) with other 

stress pattern(s). Hence, all subjects internalized to some degree the 

knowledge that Polish has penultimate stress. One general observation that 

could be made is that the lower proficiency stages are characterized by a 

bigger variety of stress patterns produced within one grammar which then 

are reduced to a lesser number with an increase in proficiency. 

  The most common type of an individual grammar is grammar I – the 

one that combines a production of correct L2 stress and a transfer of the 

stem-final default from L1 and the percentage of final (=stem-final) stress in 

the intermediate and advanced proficiency level is similar. Further, stress 

patterns falling within grammar III (pen/ant) tend to be produced by more 

advanced subjects; and in this grammar advanced subjects produce much 

less antepenultimate stress in proportion to penultimate stress than the lower 

proficiency subject (2.5% vs. 26.3%). Moreover, only subjects with lower 

proficiency (beginners to intermediate) produce a mixture of the three stress 

patterns (pen/ant/fin), i.e. grammar II. Finally, the percentage of the correct 

L2 grammar (IV) increases with proficiency level (9.5% of less proficient 

subjects vs. 27.3% of the advanced).  

  Bearing in mind the speculative nature of the relationships between the 

proficiency level within individual grammars and the percentages of 

different stress patterns produced, the interpretation here will be that these 
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grammars illustrate different stages of L2 acquisition. This invites an attempt 

to recreate the possible L2 learning paths.  

  Since grammar II occurs only within the group of subjects with a lower 

proficiency level, it probably characterizes initial stages of acquisition, even 

being a potential starting point of L2 acquisition. The objective and the final 

stage would be, of course, grammar IV, the percentage of which increases 

with the proficiency level as one would (or hopes to) expect. The first 

possible interpretation of these data is schematized in Figure 5. 

  

(a)  grammar II →  grammar I →  grammar III →  grammar IV 

(pen/fin/ant)     (pen/fin) (pen/ant)            (pen) 

 

(b) grammar II →  grammar III → grammar I →  grammar IV 

(pen/fin/ant)     (pen/ant) (pen/fin)            (pen) 

 

Figure 5. Possible developmental paths in the L2 production of Polish stress 

by Russian L2ers (interpretation 1). 

 

Subjects initially produce the three stress patterns: penultimate, final and 

antepenultimate. From that point onwards there are two possibilities. At the 

second stage subjects realize that Polish stress is located closer to the right 

edge of the word so they exclude antepenultimate stress but final stress still 

occurs (Figure 5a). Then subjects discover that there is no final stress in 

Polish, they stop producing it but they go back to occasional production of 

antepenultimate stress. Finally they arrive at the target L2 grammar (IV).  

  However, a similar scenario with a reverse order of grammars I and III 

could be proposed as well (Figure 5b). In support of the ordering of grammar 

I before III and not otherwise, the following could be argued. Grammar III is 

much more frequent among advanced subjects. The percentage of 

antepenultimate stress in grammar III (pen/ant) is on average lower (7%) 

than the percentage of final stress in grammar I (pen/fin) (9.5%) and the non-

L2 stress in grammar III decreases even more abruptly at the advanced level 

(2.2%) when compared to that in grammar I (8.9%) (see Table 9). If one 

adopts a decreasing percentage of non-L2 stress as a sign of development, 

then these facts suggest that grammar III might be a later stage on a 

developmental path than grammar I.  

  Whichever ordering of grammars I and III we assume, another problem 

arises, namely accounting for the fact that subjects first eliminate a certain 

stress pattern from a grammar (either final or antepenultimate) and then 

return to producing it at a later stage. At the first sight this might seem 

confusing: such ‘relapses’ however are not uncommon for L2 grammars (see 

e.g. Sorace, 1999, 2000). 
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  Actually, an interpretation of these data is possible which solves the 

problems related to the ordering of grammars I and III. These problems 

disappear if we do not treat all interlanguage grammars as possible stages of 

just one and the same learning path but rather as belonging to two different 

learning paths represented in Figure 6.  

 

(a) grammar II →   grammar III  →  grammar IV 

(pen/fin/ant)  (pen/ant)  (pen) 

 

(b) (grammar II →)  grammar I →   grammar IV 

(pen/fin/ant)  (pen/fin)  (pen) 

 

Figure 6. Possible developmental paths in the L2 production of Polish stress 

by Russian L2ers (interpretation 2). 

 

In the strategy illustrated in Figure 6a, subjects begin with grammar II 

(pen/ant/fin). After a while they realize that final stress does not occur in 

Polish and they eliminate it but still produce antepenultimate stress 

(grammar III); eventually they arrive at the correct L2 grammar (IV). This 

interpretation is supported by the earlier mentioned discrepancy between the 

two proficiency levels concerning grammars II and III. Grammar II occurs 

only in the lower proficiency groups and grammar III is much more frequent 

in the advanced group. This suggests that grammar III might be a later stage 

of grammar II. Also the fact that both grammars contain antepenultimate 

stress indicates that they are possibly parts of the same learning path. 

  While some subjects follow path in Figure 6a, others may take a 

different road pictured in Figure 6b. Those learners realize that Polish stress 

is located more closely to the right edge of the word, therefore, they 

eliminate antepenultimate stress but keep producing final stress (grammar I). 

Eventually, they arrive at the target L2 grammar (IV). In this path, it is 

difficult to state the starting point with certainty. Because grammar II 

(pen/fin/ant) is attested only among the lower proficiency students, it clearly 

is a possible starting point. However, given that grammar I (pen/fin) is 

very/most common in both proficiency groups (intermediate and advanced), 

grammar I might as well be the starting point on this path, where subjects 

just continue reducing the number of final stresses. Judging by the 

frequencies of the grammar types (see Table 8), the strategy in Figure 6b is 

more common by far (whether or not starting with a grammar II).  

  As a final general remark, we would like to add that the following 

analysis of the individual data from native speakers of other languages will 

be interpreted in reference to the learning paths and individual grammars 

introduced for Russian L2 learners. This is due to the fact that the grammar 
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types and learning paths of L2 learners with other L1 backgrounds will 

resemble those of the Russians, only there may simply be more of them (i.e. 

more combinations of stress patterns produced or more possible learning 

paths) for some languages than for others.  

 

6.3.4 German L2 learners 

 

6.3.4.1 Introduction  

 

The next group tested in this study are 23 German native speakers. Let us 

recall briefly how the assignment of German word stress in underived nouns 

proceeds and in what aspects it is different from that of Polish. An overview 

of that is presented in Table 10 below: 

 

Table 10. Differences between the stress systems of German and Polish. 

 

Phonological factors L1 Stress 

system 

Stress 

position main 

stress 

foot 

type 

direction. 

feet 

QS extr. 

Polish phonol. σσσσ right bounded 

trochee 

leftwards no no 

German lexical 

& phon. 

σσσσ right bounded 

trochee 

leftwards yes yes 

 

The German stress system can be described as partially lexical and partially 

phonological while in Polish it is typically phonological. German and Polish 

have the same type of feet which are assigned at the same edge of the word 

in both languages. They differ only in a few aspects. Firstly, German may 

apply extrametricality resulting in an antepenultimate stress which Polish by 

default does not do. Secondly, German is QS while Polish is not. This results 

in stress in German underived nouns occurring within a three-syllable 

window at the right edge of the word, while in Polish it is consistently 

penultimate (for more details on the German stress system we refer the 

reader to § 2.3.5 chapter 2). The two questions that arise from that are:  

 

5)  

a) Will German native speakers be able to observe that Polish has no 

extrametricality; and  

b) Will they be able to observe that Polish is QI?  
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As for the second question, a possible transfer of QS from L1 might occur. If 

it does, in this test it will involve only cases of closed syllables as Polish has 

no diphthongs. Further, cases of final syllables ending with more than one 

consonant could also be treated by German native speakers as superheavy 

syllables and they may transfer that property from their L1 and stress them. 

 

6.3.4.2 Group results 

 
Overall, German native speakers were quite successful as they produced 

about 92% of penultimate stress (Table 11), which is the L2 target. The non-

L2 stress patterns produced were final and antepenultimate – both in a 

comparable degree of about 4%. A very minor percentage of initial stress 

was produced as well.  

 

Table 11. Stress patterns produced by German L2ers. 

  

  Frequency Percent 

 final 137 3.8 

  penultimate 3284 91.7 

  antepenultimate 149 4.2 

  initial (not antep.) 11 0.3 

  Total 3581 100 

 

  As in the case of all L1s, the German native speakers’ performance was 

not influenced by word length (see § 6.3.2.3). However, the syllable weight 

or QS did have a significant effect on the correctness of the stress patterns 

produced (see § 6.3.2.4) – German native speakers produced significantly 

more often penultimate stress in Polish in open syllables (94%) when 

compared to closed syllables (87%). Syllables that were closed attracted 

more stress both in final and antepenultimate position (Figure 7), however, 

most non-L2 stress produced on the heavy syllables occurred in a final 

position in a word. 

 



CHAPTER 6 270 

subjects' responses

initial 
(not 

antep.)

antep.penult.final

100%

80%

60%

40%

20%

0%

heavy

light

weight of the 
stressed 
syllable

 
Figure 7. Percentage of L2 stress patterns produced by German native 

speakers with the indication of weight of the stressed syllable. 

 
  Further, the syllable structure type of the neighbouring syllables in 

these cases are presented in Figure 8. Please remember that the initial 

syllable was generally kept constantly open
12

 and these are only the final 

three syllables which structure was manipulated. The percentage of final 

stress produced on final superheavy syllables was significantly higher than 

that produced on ‘just’ heavy final syllables only in items from class 2, i.e. 

ending in – OOC (p<.001, χ2=20.2, df=3). In this type of words 60% of 

items stressed finally ended in a superheavy syllable and 40% in a syllable 

closed with a single consonant.  

 

                                                
12 Actually only one item with a closed syllable in that position occurred in the test.  
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class 8: OCOclass 7: COC

class 6: COOclass 5: CCOclass 4: CCC

class 3: OCCclass 2: OOCclass 1: OOO

initial (not ant)

antepenult

final

subjects' responses

 
Figure 8.  Distribution of non-penultimate stress across different QS classes 

in the L2 production of German L2ers. 

 

6.3.4.2.1 Discussion  

 

German native speakers achieved in general a high score on their L2 

production task. They were actually one of the most successful groups as 

they produced the highest mean percentage of penultimate stress (91.7%). 

The non-penultimate stress that they produced was mainly either final or 

antepenultimate (both in about 4% of cases)13. All of these stress patterns 

can be traced back to L1. Generally, the speakers do not violate the three-

syllable window at the right edge of the word. Thus, they have correctly 

observed that Polish has stress at that edge. In a great majority they also 

observed that the position of main stress in Polish is penultimate. When 

looking at the average scores of penultimate stress across different 

proficiency levels (see Figure 2), we see that it is high across all of them, 

even at beginners’ and at the lower intermediate level. This implies that even 

                                                
13

 Also a very minor percentage of initial stress was produced (.3%) and as it will 

become clear later, it was all produced by one subject. Due to this small number we 

will not be concerned with it further. 
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at the early stages of L2 acquisition German native speakers can relatively 

easily apply their knowledge of Polish stress rules in their L2 production.  

  However, from time to time they make a mistake and assign a non-

penultimate stress. If that is the case, they transfer the L1 patterns of stress 

into L2. Let us now investigate if there are any phonological properties that 

govern the assignment of the non-penultimate stresses.  

  First, with respect word length they behave the same as Polish controls, 

as length had no significant effect on the production of penultimate stress.  

  Second, QS did have a significant effect implying that whether the 

stress produced was penultimate or not was determined by the syllable 

structure of the syllable stressed. Figure 7 shows that the subjects produced 

much more often non-penultimate stress, be it final or antepenultimate, when 

the syllable stressed was heavy than when it was light. A closer examination 

of the structure of the neighbouring syllables (see Figure 8) shows that 

whenever the final syllable is closed but the antepenultimate syllable is open, 

the final one is more likely to be stressed than the antepenult. Conversely, if 

the final syllable is open and learners are to produce a non-penultimate 

stress, it is more likely to be antepenultimate than final. This would imply 

the strategy: stress the rightmost heavy syllable. But another pattern is also 

visible, where sometimes directionality is not necessarily leftwards, e.g. 

antepenultimate stress is almost equally frequent to final in -CCC and -COC 

items suggesting left-to-right scansion of the word (if it was only 

extrametricality coupled with QS then we would not have antepenultimate 

stress in –CCC words). 

  Further, a few items included in the test had final syllables which were 

not only closed but superheavy as well (ended with two consonants). We 

know that German is sensitive to final superheavies which are stressed in 

German. Our results showed that this distinction (heavy vs. superheavy) 

influenced subjects’ performance only in –OOC items. They produced more 

final stress in the case of superheavy final syllables than in the case of 

‘normal’ heavy final syllables only in items where the final syllable was the 

only closed one in a word.  

  The overall conclusion that could be drawn is that German native 

speakers transfer QS from their L1 and if they make mistakes in Polish, the 

erroneous stress patterns tend to occur on closed syllables more often than 

on open ones. However, the manner in which the QS is applied is not 

necessarily based on the L1 stress assignment rules. Moreover, German 

native speakers transfer the L1 rule of stressing final superheavy syllables 

only if the final syllable is the only closed one in a word. Thus, QS in 

general transfers from L1 but not necessarily with all of its L1 

idiosyncrasies.  
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6.3.4.3 Individual results 

 

At the level of an individual subject the following could be observed among 

the German L2ers. First of all, Table 12 presents the combinations of 

different stress patterns that were produced by individuals. Just like in the 

case of Russian subjects, each of the combinations constitutes an individual 

interlanguage grammar that we have given a number indicating its type. 

These numbers are a continuation of those indicated for the Russian native 

speakers and we will continue to use them across all language groups. Of 

course in some language groups new interlanguage grammar types may 

occur as speakers may produce other combinations of stress patterns. The 

reader will notice that interlanguage grammars observed among German 

native speakers (Table 12) are actually the same four grammars that were 

reported for the Russians – grammars I - IV. One subject, however, produced 

a grammar (VI) which was not observed earlier - a combination of 

penultimate, antepenultimate and initial stress. 

 

Table 12. Individual grammars observed among German L2ers. 

 

Proficiency level 

 Individual 

grammar   beginners 

low 

interm. interm. 

upper 

interm. advanced Total 

 1 1 2 - - 4 I: penult & 

final  12.5% 20% 28.6% - - 17.4% 

 4 1 1 1 1 8 II: penult, 

antepenult & 

final 
 50% 20% 14.3% 100% 50% 34.8% 

 1 3 1 - - 5 III: penult & 

antepenult  12.5% 60% 14.3% - - 21.7% 

 2 - 2 - 1 5 IV: penult 

 25% - 28.6% - 50% 21.7% 

 - - 1 - - 1 

 

VI: penult, 

antepenult & 

initial 
 - - 14.3% - - 4.3% 

 8 5 7 1 2 23 Total 

 100% 100% 100% 100% 100% 100% 

 

Further, Table 13 shows a mean percentage of non-penultimate stress within 

each interlanguage grammar type additionally split over different proficiency 
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levels. This percentage is in proportion to the penultimate stress produced 

within that grammar, so e.g. in grammar II, which is a combination of 

penultimate, antepenultimate and final stress, on average final stress 

constituted 4.3 % and antepenultimate stress 5.7%, which also means that in 

total non-penultimate stress constituted 10% of production for subjects 

producing this grammar type.  

 

Table 13. Percentage of non-penultimate stress produced within each 

individual grammar type (German L2ers). 
 

Proficiency level Individual 

grammar 

Subject 

response 

begin. 

low 

interm. interm. 

upper 

interm. adv. 

Mean 

total 

I: penult & 

final 

final 
3.7% 0.6% 27.2% - - 13.8% 

final 1.9% 3.9% 12.9% 4.5% 5.3% 4.3% II: penult, 

antepenult 

& final 
antepen. 

5.7% 2.0% 12.9% 0.6% 7.2% 5.7% 

III: penult 

& antepen. 

antepen. 0.7% 0.6% 
1.2% - - 0.8% 

antepen. - - 51% - - 51% VI: penult, 

antepenult 

& initial 
initial - - 

7.7% - - 7.7% 

 

6.3.4.3.1 Discussion 

 

The individual data show that German L2ers fall into four types of learners. 

There are five very successful subjects (22%) who produced only 

penultimate stress (grammar IV) and hence performed like the Polish 

controls. Next to that, four types of non-L2 interlanguage grammar types 

could be observed among German subjects. These are all, apart from one, 

grammars observed among the Russian L2ers as well. 

  The most common group were subjects (8 subjects, 35%) who produced 

penultimate, antepenultimate or final stress (grammar II). These subjects 

correctly observe that Polish has stress at the right edge of the word but the 

stress they produce falls within the three-syllable window. These subjects 

transfer both properties of their L1 stress system – QS and extrametricality.   

  The second most common type were subjects with grammar III (5 

subjects, 22%). They produced either penultimate or antepenultimate stress. 

They discovered, thus, that Polish has no final stress so they produce correct 
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penultimate stress but occasional antepenult occurs as well, though no final 

stress does.  

  Another type were subjects with grammar I (4 subjects, 17%) who 

produced either penultimate or final stress and they were between beginners 

and intermediate level. These subjects observe correctly that Polish stress is 

located closer to the right edge of the word than in German which manifests 

itself in a production of penultimate stress and occasional final stress but no 

antepenultimate stress. These subjects observed then that Polish has no 

extrametricality.  

  Finally, there was one subject (4%) who seems to be ‘confused’ and his 

stress errors tend to occur closer to the left edge of the word being either 

antepenultimate or initial.  

  The individual grammars differ not only in main stress patterns but also 

in the percentages of non-penultimate stress they contain and now we will 

focus on the latter. If we assume that a higher percentage of non-L2 stress is 

indicative of initial stages of the L2 acquisition process and that a lesser 

percentage of non-L2 stress of more advanced stages, then we might take it 

as an indication of grammar types occurring at different stages of the L2 

development. Of course again, grammar IV is the target-like grammar and 

we assume it is an end point at the developmental path. Grammar VI (see 

Table 13) seems to contain the highest average percentage of non-L2 stress 

(about 59%). It is also the grammar of the only subject whose erroneous 

stress patterns were located closer to the left and not right edge of the word. 

This suggests that he or she might have been at a very early stage of L2 

acquisition of Polish stress. Moreover, since there was only one person 

exemplifying this sort of grammar (out of 23), this person would probably 

not represent a typical developmental stage for a German L2er of Polish.  

  Another grammar type that included most non-L2 stress was grammar I 

(pen/fin) with 14% followed by grammar II (pen/ant/fin) with 10%. It seems 

difficult to state whether these two grammars would be two stages of the 

same learning path or belonging to two different ones. They are produced at 

different levels and only single subjects were available for testing at those 

levels, thus, there is no sufficient number of subjects per proficiency level to 

make definite conclusions. Finally, the grammar that contained the least of 

non-L2 stress was grammar III (pen/ant) – it was only 0.8%. Thus, it seems 

like the 5 subjects who belonged to this last group were definitely very 

successful in their production of Polish stress as despite the occasional 

production of antepenultimate stress their percentage of the correct 

penultimate stress was very high. We conclude then that this grammar most 

certainly represents a stage closer to the final one.  
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  To conclude, the following possibilities emerge starting from the 

earliest and moving to the latest stages of development (brackets indicate 

optionality): 

 

(a) (gr.VI  → ) (gr. II  →)  gr. III → gr.IV  

(pen/ant/init) (pen/ant/fin) pen/ant  pen 

 

(b) (gr. II  →) gr. I →  gr. III → gr.IV  

(pen/ant/fin) pen/fin  pen/ant  pen 

 

(c)  (gr. II  → ) gr. I →  gr.IV  

(pen/ant/fin)  pen/fin  pen 

 

Figure 9. Possible developmental paths in the L2 production of Polish stress 

by German L2ers. 

 

  Grammar VI, due to its unusually high percentage on non-L2 stress is 

definitely at the lower stage of development but since only one subject 

produced it we are hesitant if it can be seen as typical of German L2ers 

(hence brackets in Figure 9). There are subjects who produce a mixture of 

penult, antepenult and final stress (grammar II) that might (but not 

necessarily) represent an earlier stage of grammar III which already 

excluded final stress and contains only some antepenultimate stress (Figure 

9a). Another possibility is that a subject would first produce a mixture of 

penultimate, antepenult and final stress (grammar II) (Figure 9 b) but then 

realize that Polish has no antepenultimate stress end exclude it from his/her 

production (grammar I), but then notice that Polish has no final stress either 

and exclude it as well but at the same time occasionally produce 

antepenultimate stress again (grammar III). However, as we already said in 

the case of Russian L2ers, where exactly the same scenario was discussed, it 

is difficult to imagine why a subject would first correctly deduce Polish has 

no antepenultimate stress and then suddenly start to produce it again. We 

also see that there was a subject who was a beginner and started off with 

grammar I which makes it more probable that grammars I and III do not 

necessarily belong to the same learning path but to two different paths 

(Figure 9 a & c). Therefore, it seems that paths (a) and (c) seem more 

probable than (b). We have also mentioned already that it is also possible 

that each grammar forms a path on its own with subject simply reducing the 

number of non-L2 stresses with an increase in proficiency level.  

  Strikingly, the paths in (a) and (c) resemble those outlined for the 

Russian L2ers (with exception of grammar VI, of course). The difference 

between the Germans and the Russians is that in the case of grammar III 
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German L2ers produce many fewer cases of antepenultimate stress than the 

Russians do (0.8% vs. 8.5%). Hence, even though the grammars and the 

possible learning paths are similar, there are still differences between these 

learners.  

 

6.3.5 Spanish & Italian L2 learners 

 

6.3.5.1 Introduction 

 
The next group tested in this study are 14 Spanish and Italian native 

speakers. The stress systems of these two languages were alike in many 

respects and that is why we discuss these speakers as one group, though if 

there are any differences between them we indicate them. An overview of 

the properties of these speakers’ L1 stress systems in comparison with that 

Polish are outlined in Table 14 below: 

 

Table 14. Differences between the stress systems of Spanish, Italian and 

Polish. 

 

Phonological factors L1 Stress 

system 

Stress 

position main 

stress 

foot 

type 

direction. 

feet 

QS extr. 

Polish phonol. σσσσ right bounded 

trochee 

leftwards no no 

Spanish lexical 

& 

phon. 

σσσσ right bounded 

trochee 

leftwards yes yes 

Italian lexical 

& 

phon. 

σσσσ right bounded 

trochee 

leftwards yes 

(only 

penult) 

yes 

 

  Both Spanish and Italian are languages which assign stress within the 

three-syllable window at the right edge of the word. Thus, Spanish & Italian 

speakers will have to learn that stress in Polish is only penultimate and not 

antepenultimate or final. In order to produce a correct stress pattern in Polish 

they will have to overcome the use of extrametricality, i.e. learn it does not 

apply in Polish. Secondly, they will have to learn that Polish is QI. Given the 

fact that Polish has no contrastive vowel length, only closed syllables could 

trigger QS in Spanish and Italian L2ers. However, if in Italian it is only the 
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penultimate position that is QS, we would not expect to see QS effects on 

any other positions by L1 transfer.   

  To conclude, this group faces two challenges based on differences 

between the L1 and L2 stress systems: the use of extrametricality and QS.  

 

6.3.5.2 Group results 

 
Overall, Spanish and Italian native speakers were very successful in their L2 

production of Polish stress. They produced about 91.5% penultimate stress 

(Table 15). Other stress patterns produced were final (almost 5%) and 

antepenultimate (3%). Only a minor percentage of initial stress was 

produced as well (0.6%). There are slight differences between the Spanish 

and the Italians and hence we provide the data for both of these groups 

separately.  

 

 Table 15. Stress patterns produced by Spanish & Italian L2ers. 
 

Subject response 

L1   final penult antepenult initial Total 

Count 61 866 6 1 934 Italian 

%  6.5 92.7 0.6 0.1 100% 

Count 44 1099 59 12 1214 

 

Spanish 

%  3.6 90.5 4.9 1 100% 

Count 105 1965 65 13 2148 Total 

%  4.9 91.5 3 0.6 100% 

 
 

Quite a high percentage of penultimate stress was produced already by 

beginners and it increased even more with the increase in the proficiency 

levels (Figure 2 in § 6.3.2).  

  The syllable structure had a significant effect determining whether 

produced stress was penultimate or not (see § 6.3.2.4). The penultimate 

stress was significantly more often produced when the syllable was open 

(96%) than when it was closed (86%). Especially final closed syllables were 

stressed more often than the open ones (Figure 10). The syllable structure of 

syllables neighbouring with those which were misstressed are presented in 

Figure 11 below.  
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Figure 10. QS effect across different stress patterns produced by Spanish & 

Italian L2ers. 

SpanishItalian

class 1: OOO

class 2: OOC

class 3: OCC

class 4: CCC

class 5: CCO

class 6: COO

class 7: COC

class 8: OCO

initial

antep.

final

subject 
response

 
Figure 11.  Distribution of non-penultimate stress across different QS classes 

in the L2 production of Spanish & Italian L2ers. 
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  Further, the distinction between bare stems and stems with (an) 

inflection(s) had a significant effect on the assignment of penultimate stress 

for the Spanish and Italians (see § 6.3.2.5).  

  Let us proceed with the discussion of the above presented results. 

 

6.3.5.2.1 Discussion 

 

Spanish and Italian native speakers were generally very successful in 

producing Polish stress. Together with German speakers they obtained the 

highest percentage of penultimate stress out of all language groups that 

participated in this test. Further, there was no significant difference between 

the Spanish and the Italians within this group on their production of 

penultimate stress (the first producing about 91% of penultimate stress and 

the latter about 93%). However, the non-penultimate stress patterns 

produced by these speakers were slightly different. While the Italians 

produced mainly final stress, the Spanish produced roughly equally often 

final and antepenultimate stress. All of these stress patterns can be traced 

back to subjects’ L1s. Except for some initial stress (which we will not 

discuss in detail as it is very minor), these patterns fall within the three-

syllable window at the right edge of the word. Thus, these subjects correctly 

observed that stress in Polish is located at the right edge of the word.  

  The Spanish subjects produced a comparable percentage of both 

antepenultimate and final stress and actually even slightly more of 

antepenultimate stress than final. In their L1, final stress is definitely more 

common than the antepenultimate one. Hence, the frequency of non-

penultimate stress patterns in Polish is not an analogical reflection of the 

frequency of L1 stress patterns. The same observation holds for the Italians. 

The non-penultimate stress that they produced was mostly final stress and 

only some minor antepenultimate one. And in their L1, antepenultimate 

stress is much more common than the final one.  

  The syllable structure also had a significant effect on the correctness of 

assignment of Polish stress. The overall effect of QS (Figure 10 and Figure 

11) shows that antepenultimate stress was assigned by Spanish speakers 

irrespectively of whether the syllable stressed was closed or not. Only in the 

case of final stress it was clearly assigned more often to closed than open 

syllables in the case of both the Spanish and Italians.  

  For Spanish, there are cases when the final heavy syllable is ignored 

and antepenultimate stress arises both on closed and open syllables (Figure 

11). Hence, the assignment of non-penultimate stress cannot be then guided 

by a transfer of QS rule from L1. Perhaps it is more in line with what 

Bárkányi (2002) suggests, namely that the Spanish system is more lexical in 
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nature and the final stress on closed syllables is only analogical to earlier 

forms which were indeed QS. Then the non-penultimate stresses that occur 

in the production of Polish stress by Spanish L2ers cannot be explained 

explicitly by a transfer of the L1 stress rule or a transfer of the frequency of 

L1 main stress patterns. Some errors can be explained by QS but not applied 

in the manner it functions in L1. What can be said about the L2 errors is that 

they are restricted to the positions that are legal for L1 stress and that they 

can be partially explained by QS – rather in the case of final than 

antepenultimate stress.  

  Another factor that could be at play here, which overlaps with the 

condition of the final syllable being closed or not, is the distinction between 

bare stems and stems with inflections. Spanish is an inflectional language 

with a class marker, which often is a vocalic ending (see § 2.3.6.1) and 

which never receives final stress in Spanish. Perhaps this property is 

transferred from L1 and that is why if final stress occurs in L2 Polish, it 

occurs only in closed syllables which are then interpreted as words without a 

class marker and which may carry final stress in Spanish (without an 

inflection). 

  As for the Italian subjects, final stress was almost the only non-

penultimate stress produced. And this seems to be almost exclusively final 

stress on heavy syllables (see Figure 10 and Figure 11). This is unusual in 

the sense that if we expected the L2 errors to be a transfer of L1 stress 

patterns, the Italians definitely should have produced more antepenultimate 

stress than the final one as in Italian antepenultimate stress is more common 

than final. Also the literature claims that the assignment of stress in Italian is 

QS only in penultimate position. Thus the assignment of stress on final 

closed (heavy) syllables could not be attributed entirely to L1 transfer either. 

Again as in the case of the Spanish, the non-L2 stress patterns cannot be 

accounted for by the transfer of the L1 stress rule or they do not reflect 

directly the frequency of L1 stress patterns but they are restricted to the L1 

positions of stress.  

   

6.3.5.3 Individual results 

 

The combinations of stress patterns produced by individual subjects are 

presented in Table 16. Grammars III (pen/ant) and V (pen/ant/fin/init) were 

produced by the Spanish only, and grammar VII (fin/pen/init) by one Italian 

subject only. The rest of the interlanguage grammars were produced by both 

Spanish and Italian subjects.  
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Table 16.  Individual grammars observed among Spanish & Italian L2ers. 

Proficiency level 

Individual grammar  

 

L1 begin. 

low 

interm. interm. 

upper 

interm. Total 

Sp 2 1 - - 3 I: penult & final 

&It 22.2% 50% - - 21.4% 

Sp 2 1 - - 3 II: penult, antepenult 

& final &It 22.2% 50% - - 21.4% 

Sp 2 - 1 - 3 III: penult & 

antepenult  22.2% - 50% - 21.4% 

Sp - - 1 1 2 IV: penult 

&It - - 50% 100% 14.3% 

Sp 2 - - - 2 V: penult, antepenult, 

final & initial  22.2% - - - 14.3% 

It 1 - - - 1 

 

VII: final, penult & 

initial  11.1% - - - 7.1% 

 

Table 17.  Percentage of non-L2 stress patterns within each individual 

grammar type (Spanish & Italian L2ers). 

Proficiency level Mean 

total 

Individual 

grammars 

Subject 

response 

beginners 

low 

interm. interm. 

upper 

interm. 

 

I: penult & 

final 

final 
0.9% 1.3% - - 1% 

final 13.2% 5.1% - - 10.3% II: penult, 

antepenult 

& final 
antepenult 

2.1% 0.6% - - 1.6% 

III: penult 

& antepen. 

antepenult 
3.9% - 0.6% - 2.7% 

final 5.4% - - - 5.4% 

antepenult 13.4% - - - 13.4% 

V: penult, 

antepenult, 

final & 

initial 
initial 

3.7% - - - 3.7% 

final 24.1% - - - 24.1% VII: final, 

penult & 

initial 
initial 

0.6%  - - 0.6% 
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6.3.5.3.1 Discussion 

 

The combinations of stress patterns (classified as grammars) that were 

produced by the subjects in this group are very diverse which at the same 

time leads to a great dispersion of subjects among these grammars and 

makes generalizing more difficult due to low numbers of subjects per 

grammar type. What can be observed in general is that first of all, again 

different speakers from the same L1 background may take different learning 

paths or strategies or they make different assumptions about the L2 

grammar. Secondly, the majority of subjects (11 out of 14) produce stress 

patterns within the three-syllable window at the right edge of the word and 

only few (3) produce stress on the initial position that exceeds that window 

and at the same time is neither a legal position for stress in L1 or L2.  

  It is difficult, if possible at all, to discuss any developmental paths in 

these subjects because almost all subjects from this group were at the 

beginners’ level. So almost all the interlanguage grammars possibly 

represent the beginning stages of the L2 acquisition process. There are 3 

subjects in this group who were either at the intermediate or upper 

intermediate level and two of them already produce either L2-native like 

stress pattern and one makes very few mistakes (grammar III in which 

antepenultimate stress constituted only 0.6%). So the development in this 

group would probably progress rather quickly towards the native-like 

performance.  

  Among the rest of the subjects who all are at the beginning stages we 

can see some differences in the percentage of non-penultimate stress that 

they produce (see Table 17). It is possible that subjects classified as those 

belonging to the same proficiency level still show differences in their 

development and some are more advanced than other students at the same 

level. A general observation that can be made is that the more various the 

stress patterns that a subject produced the higher the percentage of non-

penultimate stress that (s)he produced. The subjects who produce only one 

consistent non-penultimate stress pattern were those with grammar I, which 

contained only 1% of final stress and grammar III, which contained 2.7% of 

antepenultimate stress, suggesting they might come at later stages of L2 

acquisition. This could produce the learning paths in Figure 12 (a) and (b). 

Subjects with grammar II (pen/ant/fin) produced a total of almost 12% of 

non-penultimate stress so they may constitute earlier stages of those paths. 

Those with grammar V (pen/ant/fin/init) contained 22.5% of non-L2 stress 

suggesting it is an initial stage followed possibly either by grammar II and 

subsequently grammar III (Figure 12 (d)). Another scenario is that grammar 

V is followed by grammar VII (Figure 12 (c)). The Italian subject with 

grammar VII produced a high amount of non-penultimate stress – almost 



CHAPTER 6 284 

25%. Next to correct penultimate stress, this subject produced final and 

initial stress, however, initial stress constituted only 0.6% suggesting that 

grammar I could be a next stage of grammar VII (Figure 12 (c)). 

 

(a) gr. II  → gr. III → gr.IV  

pen/ant/fin pen/ant  pen 

 

(b)  gr. II  →  gr. I →  gr.IV  

pen/ant/fin  pen/fin  pen 

 

(c)  gr. V  →  gr. VII →  gr.I  → gr.IV  

pen/ant/fin/init  pen/fin/init  pen/fin  pen 

 

(d)  gr. V  →  gr. II  → gr. III  → gr.IV  

pen/ant/fin/init  pen/ant/fin pen/ant  pen 

 

Figure 12. Possible developmental paths in the L2 production of Polish 

stress by Spanish & Italian L2ers. 

 

Again it is worth mentioning that the learning paths outlined in (a) and (b) 

are those proposed earlier for the Russian and the German L2ers. Grammars 

V and VII were not observed in these two previous language groups.  

 

6.3.6 English L2 learners 

 

6.3.6.1 Introduction 

 

The next group that has been tested in this study are 15 English native 

speakers. Their stress system is similar to that of the previous group, i.e. the 

German and the Spanish & Italian speakers, in the sense that stress may fall 

on one of the last three syllables in a word. Its further characteristics in 

comparison with those of Polish stress are listed below: 
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Table 18. Differences between the stress systems of English and Polish. 

 

Phonological factors L1 Stress 

system 

Stress 

position main 

stress 

foot 

type 

direction. 

feet 

QS extr. 

Polish phonol. σσσσ right bounded 

trochee 

leftwards no no 

English lexical 

& phon. 

σσσσ right bounded 

trochee 

leftwards yes yes 

 

Similarly as in the case of German and Spanish & Italian, English stress 

system differs from that of Polish with respect QS and extrametricality. 

English native speakers will have to learn that Polish has no extrametricality 

and is QI. Again, in the current experimental set up the closure of the 

syllable will be a testing ground for whether English native speakers transfer 

QS from their L1 into L2.  

 

6.3.6.2 Group results 

 

The English native speakers were also quite successful in the L2 production 

of Polish stress as they produced 89.4% of penultimate stress (see Table 19). 

Other stress patterns produced were final (7%) and antepenultimate (3.4%). 

The negligible percentage of initial stress will be disregarded. 

 

Table 19. Stress patterns produced in Polish by English L2ers. 

 

Subject response Frequency Percent 

 final 160 7 

  penultimate 2034 89.4 

  antepenultimate 78 3.4 

  initial (not antep.) 2 0.1 

  Total 2274 100 

 

  Further, the syllable structure also had a significant effect on the 

correctness of the produced L2 stress (Figure 13). Penultimate stress was 

produced in 93% of cases in open syllables as compared to 82% in closed 

ones. Non-penultimate stress was produced significantly more often on a 

closed (heavy) syllable than on an open (light) one. Figure 14 below shows a 
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detailed picture of the structure of final three syllables in items produced 

with non-penultimate stress.  

 

subjects' responses

initial 
(not 

antep.)

antep.penultfinal

100%

80%

60%

40%

20%

0%

heavy

light

weight of the 
stressed 
syllable

 
Figure 13. Percentage of non-L2 stress patterns produced in Polish by 

English L2ers with the indication of weight of the stressed syllable. 

class 8: OCOclass 7: COC

class 6: COOclass 5: CCOclass 4: CCC

class 3: OCCclass 2: OOCclass 1: OOO

initial (not ant.)

antepenult

final

subject response

 

Figure 14. Distribution of non-penultimate stresses across different QS 

classes in the L2 production of English L2ers. 
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6.3.6.2.1 Discussion 

 

English native speakers were another group in a row which performed quite 

successfully on the production of Polish stress. They produced 89.4% of 

penultimate stress – a percentage very similar to all the groups discussed so 

far, i.e. the Germans, Russians and Spanish & Italians. An examination of 

the results across different proficiency levels (Figure 2) shows that English 

native speakers are quite successful even at the beginners level and improve 

with an increase in the proficiency level. Also in this aspect they resemble 

all the other groups discussed so far. 

  The non-penultimate stress that they produced was mainly final (7%) 

and secondly antepenultimate (3.4%). What we can conclude from the first 

glimpse is that first of all, English native speakers do not make any 

‘unexpected’ assumptions about the positions of Polish stress and correctly 

observe that it occurs at the right word edge. They immediately limit 

themselves to the three-syllable window at the right edge of the word. They 

also correctly observe that stress in Polish is located more closely to the 

word edge than in English and more often they do not apply extrametricality 

which would results in antepenultimate stress, but if they make a mistake, 

they produce final stress twice as often as the antepenultimate one.  

  QS turned out to have a significant effect as well. If subjects produced 

non-penultimate stress patterns they were more likely to do so on syllables 

which were closed than on those that were open. QS also interacted with the 

position of main stress and it was mainly a final syllable that was stressed if 

it was closed. For the antepenultimate position, comparable percentages of 

either light or heavy syllables were stressed. An examination of the structure 

of all final three syllables (Figure 14) shows that the assignment of non-

penultimate stress by QS is not necessarily governed by the rules that apply 

in L1. There are cases of antepenultimate stress assigned over closed penults 

(classes 4, 5 and 8) and final stress is generally assigned more often to closed 

syllables but it also occurs on final open syllables (class 1, 5, 6, 8)
14

. Further, 

antepenultimate stress is clearly assigned most often in cases where all 

syllables are open (class 1) and where the antepenultimate syllable is the 

only closed one in a word (class 6). The first case is the ‘typical’ default 

assignment of stress in L1, i.e. apply extrametricality and assign a trochaic 

foot at the right edge of the word. The second one could be achieved in 

exactly the same manner or by applying QS to that syllable. 

                                                
14

 Though the latter could perhaps be accounted for by QS, if we assume that L1 

transfer occurred due to an underlying representation with a long vowel, as in 

English (non-low) final vowels tend to be superficially long (see Chomsky & Halle, 

1968, Final Tensing).  



CHAPTER 6 288 

  So generally, just as previous groups, if English native speakers make 

stress errors in Polish, they limit these errors to the positions of stress that 

are legal in L1 and to some extent the errors are governed by QS – a notion 

transferred from L1 but not necessarily applied in the same manner as in L1. 

They also transfer extrametricality from L1 though to a lesser degree than 

QS.  

 

6.3.6.3 Individual results 

 

An examination of data at the individual level provided the results outlined 

in Table 20 and Table 21 below. The first table depicts the combinations of 

different stress patterns produced by English L2ers and these are exemplified 

by four different interlanguage grammars – all of them attested so far among 

speakers of other L1s. The latter table shows the percentages of non-

penultimate stress within each of these interlanguage grammars across 

different proficiency levels.  

 

Table 20. Individual interlanguage grammars among English L2ers across 

different proficiency levels. 
 

Proficiency level  

  

 Individual grammar beginners 

low 

intermediate intermediate Total 

 2 - - 2 

  

I: penult & final 

  33.3% - - 13.3% 

  1 7 1 9 

  

II: penult, antepenult & 

final 

  16.7% 87.5% 100% 60% 

  1 1 - 2 

  

IV: penult 

  16.7% 12.5% - 13.3% 

  2 - - 2 

  

V: penult, antepenult, 

final & initial 

  33.3% - - 13.3% 

Total 6 8 1 15 

  100% 100% 100% 100% 
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Table 21. Percentage of non-L2 stress patterns within each individual 

grammar type (English L2ers). 

 

Proficiency level  

Individual 

grammar 

 Subject 

response beginners 

low 

intermediate intermediate 
Total 

I: penult & 

final final 
8.0% - - 8.0% 

final 9.0% 11.0% 2.0% 9.7% II: penult, 

antepenult 

& final 
antepenult 

10.3% 3.0% 3.3% 3.8% 

final 1.0% - - 1.0% 

antepenult 8.8% - - 8.8% 

V: penult, 

antepenult, 

final & 

initial 
initial (not 

ant.) 
0.7% - - 0.7% 

 

  Let us analyze the data in the section below. 

 

6.3.6.3.1 Discussion  

 
Table 20 shows that two subjects from this group produced penultimate 

stress only, i.e. the L2-like grammar. Surprisingly, one of them is at the 

beginners’ level so it was reasonably easy for this subject to apply the Polish 

stress rule. Further, two other subjects produced only final stress next to the 

penultimate one, implying that these speakers already discovered that Polish 

does not apply extrametricality in stress assignment. Most of the English 

native speakers (9 out of 15) produced a mixture of penultimate, final and 

antepenultimate stress (grammar II). Two speakers were classifiable as 

grammar V, who produced that mixture with the addition of initial stress. At 

the first glance one might think they could be classified as well as belonging 

to grammar II as there was only a single case of initial stress for each of 

these speakers. However, when we look at the percentage of non-

penultimate stress patterns within these grammars we see that they are not 

the same. Grammar II speakers produce an equal amount of final and 

antepenultimate stress at beginners level. Then at a slightly higher 

proficiency level, they drastically reduce the amount of antepenultimate 

stress (3%) in proportion to final stress (11%). Then, at a higher level both 

stress patterns are reduced to a comparable small percentage (2 and 3%). So 

two possibilities come to mind for grammar II subjects: one, they 

immediately produce comparable amount of final and antepenultimate stress 
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and reduce the percentages of both stress patterns proportionally with an 

increase in proficiency, or two, they notice that Polish has no 

antepenultimate stress and reduce its percentage but produce more final 

stress. This implies a possible learning path (Figure 15 (a)), where subjects 

start off with grammar II and either just reduce the percentages of non-L2 

stresses on their way to grammar IV or they first eliminate antepenult 

possibly going through a stage with grammar I. 

  In the case of grammar V, antepenultimate stress is found much more 

often than final stress (8.8% vs. 1%) suggesting that these subjects 

immediately notice Polish has no final stress and they eliminate it from their 

production but antepenultimate stress still keeps occurring (grammar III) – 

leading to a possible path in Figure 15 (b). This is, of course, a speculation 

because grammar III was not attested in this group in this study. But given 

that antepenultimate stress in grammar V prevails over final and initial 

stress, one might deduce that learners are probably going to eliminate the 

latter two soon and that antepenult may remain in L2 production (i.e. leading 

to an occurrence of grammar III).  

 
(a)  grammar II  → (grammar I) → grammar IV 

pen/ant/fin  (pen/fin)  pen 

 

(b)  grammar V → ?grammar III? → grammar IV 

pen/ant/fin/init  ?pen/ant?  pen 

 

(c)  grammar I  …  → grammar IV 

 pen/fin      pen 

 

 

Figure 15.  Possible developmental paths in the L2 production of Polish 

stress by English L2ers. 

 

Finally, since grammar I was produced by subjects at the beginners’ level it 

is possible that grammar I is the first stage (Figure 15 (c)) where learners just 

produce final stress next to the penult and then they reduce the number of 

final stresses leading eventually to their complete elimination.  

  The most common L2 learning path for the English seems to be the one 

in (a) – it is again a learning path which was also suggested for the Russians, 

Germans and the Spanish and Italians.  
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6.3.7 French L2 learners 

 

6.3.7.1 Introduction 

 

French, as described in chapter 2, has no stress at the word level but at the 

level of a phonological phrase (which may or may not coincide with the 

word level). Its properties are listed together with those of Polish stress in 

the table below: 

 

Table 22. Differences between the stress systems of French and Polish. 

 

Phonological factors L1 Stress 

system 

Stress 

position main 

stress 

foot 

type 

direction. 

feet 

QS extr. 

Polish phonol. σσσσ right bounded 

trochee 

leftwards no no 

French phonol. σσσσ 

(phon. 

phrase 

level) 

right unbounded 

iamb 

--- no no 

 

  The first challenge for the 15 French native speakers tested in this study 

is to learn that stress exists at the word level in Polish and not at the level of 

a phonological phrase as it does in their L1. Given this L2, there is little 

telling what the French will do in the process of L2 acquisition. On the one 

hand, one might hypothesize that since phonological stress may coincide 

with the word level in French, in L2 they might transfer the phonological 

properties of L1 stress (from the phonological phrase level) only to the word 

level (this has often been assumed in the literature, see chapters 3 and 5). On 

the other hand, since they have to apply stress at a different level than in L1, 

they may start off with completely different assumptions about the L2 stress 

that will have nothing to do with the L1 stress as L1 stress as such at that 

level does not exist.  

  If the starting point of their L2 acquisition of Polish stress would be a 

transfer of the phonological properties of L1 stress from the phonological 

phrase level to the word level in L2, they would have to acquire that stress in 

Polish is not iambic but trochaic and that it is assigned in binary feet. Both 

French and Polish assign stress at the right word edge, are QI and have no 

extrametricality.  
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6.3.7.2 Group results 

 

The French performed overall differently than all the other groups discussed 

so far. The percentage of penultimate stress that they produced was much 

lower but still far from dramatically low - 74.5% (Table 23). Except for that, 

mainly final stress was produced (about 15%), followed by antepenultimate 

stress (9.5%), and some minor initial stress (1%).  

 

Table 23. Stress patterns produced in Polish by French L2ers. 

 

  Frequency Percent 

 final 345 14.9 

  penultimate 1725 74.5 

  antepenultimate 220 9.5 

  initial (not antep.) 24 1.0 

  Total 2314 100.0 

 

  Surprisingly, QS also had a significant effect in French native speakers 

(Figure 16). They stressed 80% of open syllables penultimately versus 66% 

of closed syllables. If they made a mistake it more often coincided with a 

closed syllable than an open one and this was the case for both final and 

antepenultimate stress. Below, in Figure 17, the structure of the three final 

syllables in the test items which were assigned incorrect stress is presented.  
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subjects' responses

initial (not 
antep.)

antep.penultfinal

100%

80%

60%

40%

20%

0%

heavy

light

weight of the 
stressed 
syllable

 
Figure 16.  Percentage of non-L2 stress patterns produced in Polish by 

French L2ers with the indication of weight of the stressed syllable. 

 

class 8: OCOclass 7: COC

class 6: COOclass 5: CCOclass 4: CCC

class 3: OCCclass 2: OOCclass 1: OOO

initial (not ant.)

antepenult

final

subject response

 
Figure 17.  Distribution of non-penultimate stress across different QS classes 

in the L2 production of French L2ers. 

 

  A discussion on the data presented above follows below. 
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6.3.7.2.1 Discussion 

 

French native speakers represent a slightly different group than all the other 

ones discussed so far in terms of the type of L1 metrical system. This 

concerns not only the fact that French has stress at the phonological phrase 

level but also that this stress (about which we said might coincide  with word 

stress and possibly transfer at that level to L2) has a fixed final position. The 

L1 stress systems of native speakers of all the other L1s discussed so far 

have ‘mobile’ stress in the sense that it may occur at various positions in a 

word. In all of these languages penultimate position was a legal position for 

stress but in French it is not.   

  The French performed indeed poorer than the L2ers from all the other 

language groups discussed so far. While all of the latter produced roughly 

about 90% of penultimate stress, the French did so in 74.5% of cases, which, 

however, is still above a chance level implying that some learning did take 

place. The overview of the L2 production of Polish stress across different 

proficiency levels (see Figure 2 in 6.3.2) shows that the French improve their 

production consistently with an increase in proficiency level. There are 

subjects who obtain a very high percentage of penultimate stress (about 

97%). But there is one subject, who despite his advanced level produces an 

extremely low percentage of penultimate stress (33%). So a matter of 

success is still dependent on individuals but except for that last participant, 

French native speakers show a consistent improvement in their L2 

production of Polish stress with in increase in proficiency level.   

  The most common non-penultimate stress pattern produced was final 

stress (15%), which is the same as the stress pattern that they produce in 

their L1 on the level where it exists, i.e. that of the phonological phrase. It 

seems possible then that if speakers of a language have no stress at the word 

but at a higher level that might also coincide with a word level, as it does in 

French, they might transfer its properties into the production of L2 word 

stress.  

  The other non-penultimate stress pattern produced by the French was 

antepenultimate (9.5%). Only a negligible percentage of initial stress was 

produced (1%). This shows that French native speakers have observed that 

Polish stress is located at the right edge of the word and they produced stress 

patterns that fall within the three-syllable window at that edge. They do not 

produce L2 stress at the left edge of the word. This latter possibility was 

suggested to be a possible default strategy applied by some French native 

speakers in the L2 production of English stress by Pater (1997). He found 

that French speakers tended to produce initial stress in English which was 

neither the L1 nor L2 stress pattern (see § 5.2. in chapter 5). Van der Pas & 

Zonneveld (2004) suggested that since the left edge and initial stress could 
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be termed as the most unmarked position for stress in languages, this result 

revealed a sort of a default emerging in an L2 acquisitional situation – an 

idea that needed empirical confirmation. However, in the case of our study 

the French L2ers did not produce the suggested default and many of them 

were beginners, so if the initial stages of L2 production were guided by some 

default mechanism, one would expect it to emerge.  

  French native speakers identified the correct word edge for Polish stress 

and they produced stress patterns within the three-syllable window on that 

edge. The most common non-L2 stress pattern was the one transferred from 

their L1, from a higher level - the final phonological phrase stress.  

  Interestingly French native speakers produced some antepenultimate 

stress as well which is neither the L1 nor L2 stress pattern. Moreover, the 

analysis showed that the syllable structure had a statistically significant 

effect on the correctness vs. incorrectness of L2 stress produced (see 

6.3.2.4). QS is a property absent from L1 and from L2. This effect is 

especially visible in the case of final syllables (Figure 16), but also in the 

antepenultimate position closed syllables were stressed more often than the 

open ones. An examination of the exact syllable structure of the 

neighbouring syllables in such words (Figure 17) shows that French native 

speakers almost always ‘chose’ the final stress (over antepenultimate) both 

in the case of final open and closed syllables. Only in the case of items with 

the –COO structure, antepenultimate stress was the predominant non-

penultimate stress pattern. Where did the QS come from? Both L1 and L2 

are QI. Two possible explanations come to mind. Most of these speakers 

also spoke some English, which is QS, so it is possible that they transferred 

this knowledge from their L3 - English. However, if that were true one 

would have to assume that in their L2 production of English QS was already 

acquired. Given the fact that these subjects were mainly secondary school 

graduates and most of them had English at school only, we would be hesitant 

to make this assumption.  

  Another explanation that comes to mind is that perhaps there is 

something universal about syllable weight that makes a heavy (here closed) 

syllable more prominent and that the bigger amount of phonological material 

in a syllable is perceived as a kind of prominence independently of whether 

one’s mother tongue is QS or not. This is not to suggest that QS is a sort of a 

default value but ‘simply’ to say that weight might be relatively easily 

detected by speakers of both QS and QI systems. We will come back to this 

point in the general conclusions section. 
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6.3.7.3 Individual results 

 

Let us now turn to the results at the individual level. Among French native 

speakers three types of L2 learners could be observed producing different 

combinations of stress patterns: grammar I (pen/fin), grammar II 

(pen/ant/fin), and grammar V (pen/ant/fin/init) (Table 24). The percentages 

of non-penultimate stress in these interlanguage grammars in their 

proportion to the penultimate stress are outlined in Table 25.  

 

Table 24. Individual interlanguage grammars among French L2ers across 

different proficiency levels. 

Proficiency level 

 Individual 

grammar   beginners 

low 

intermed. intermed. advanced Total 

 - 1 1 - 2 I: penult & final 

 - 25% 100% - 13.3% 

 1 3 - - 4 II: penult, 

antepenult & final  11.1% 75% - - 26.7% 

 8 - - 1 9 

 

V: penult, 

antepenult, final & 

initial 
 88.9% - - 100% 60% 

 9 4 1 1 15 Total 

 100% 100% 100% 100% 100% 

 

Table 25. Percentage of non-L2 stress patterns within each individual 

grammar type (French L2ers). 
 

Proficiency level  Individual 

grammar 

Subject 

response 

beginners 

low 

intermed. intermed. advanced 
Total 

I: penult & 

final 

final - 
1.3% 3.2% - 2.2% 

final 4.1% 13.7% - - 11.3% II: penult, 

antepenult 

& final 
antepenult 

0.7% 4.2% - - 3.3% 

final 16.0% - - 44.4% 19.3% 

antepenult 13.9% - - 17.3% 14.3% 

V: penult, 

antepenult, 

final & 

initial 
initial 

1.3% - - 4.9% 1.7% 
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6.3.7.3.1 Discussion 

 
French native speakers could be divided into three types of learners on the 

basis of stress patterns that they produced. The interlanguage grammars were 

attested among earlier discussed L2ers. Most of the French (9 speakers, i.e. 

60%) produced a mixture of penultimate, antepenultimate, final and initial 

stress (grammar V). Also almost all of these subjects (89%) were beginners 

which suggests that at the beginning stages of L2 acquisition L2 learners are 

‘confused’ and produce the biggest range of stress patterns that deviate from 

the correct L2 target. Among the non-penultimate stress patterns produced 

within this interlanguage grammar (see Table 25), final stress was the most 

common one, followed by antepenultimate and initial stress constituted a 

minor percentage. Surprisingly, the only advanced subject, who at the same 

time performed poorest, was also in this group. But since there was only one 

advanced subjects in this study we cannot make any statements about his 

performance being representative of that proficiency level in Polish by the 

French. Further, the average non-penultimate stress within grammar V was 

also the highest from all grammar types, namely 35.3% suggesting it might 

be one of the initial stages of L2 acquisition for Polish stress.  

  Further, 4 subjects (27%) produced grammar II (penult, final and 

antepenult). These subjects were mainly at a lower intermediate proficiency 

level and the average percentage of non-penultimate stress has decreased in 

this group to 14.6%. In this group the final stress was predominant as 

opposed to antepenult – 11.3% vs. 3.3%.  

  Finally, only 2 subjects produced grammar I (penult and final) and they 

were both at the proficiency level higher than that of the beginners. In this 

group the percentage of non-penultimate stress was the lowest and generally 

low – only 2.2%.  

  To summarize, it seems that the lower the proficiency level of the 

French native speakers the more non-penultimate stress patterns are 

produced and the higher the percentage of non-penultimate stress in the L2 

production. As the proficiency level increases, the overall percentage of non-

penultimate stress decreases and the ‘variety’ of non-penultimate stress 

patterns is reduced. This suggests that the developmental path in Figure 18 

(a) might be one possibility for the French native speakers. However, since 

grammar II contains a much bigger percentage of final stress in comparison 

to the antepenultimate one (and grammar V has a comparable percentage of 

both of these patterns), it seems probable that grammar II might as well be a 

beginning stage of a path not necessarily belonging to the same 

developmental path as grammar V (Figure 18 (b)). 
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(a)  gr. V     →  gr. II  →  gr. I → gr. IV 

pen/ant/fin/init pen/ant/fin pen/fin  pen  

 

(b)  gr. II  →  gr. I → gr. IV 

 pen/ant/fin pen/fin  pen   

 

Figure 18. Possible developmental paths in the L2 production of Polish 

stress by French L2ers. 

 

The path in (b) suggests that with increase in proficiency French native 

speakers become more aware of the fact that stress in Polish is located closer 

to the right edge of the word than they first assumed. They consistently 

eliminate stress patterns that are more ‘distant’ from the right word edge so 

that eventually the L1 stress pattern remains the most consistent non-L2 

pattern. Nevertheless, in all of these grammars the L1 stress pattern (from 

the phonological phrase level) remains the most frequent non-L2 pattern and 

the most persistent one in their L2 production.  

 

6.3.8 Czech L2 learners 

 

6.3.8.1 Introduction 

 
The following group whose L2 production of Polish stress was investigated 

in this study was 24 Czech native speakers. Czech is a special language in 

this study because first of all, it has fixed word stress (similarly to French) 

only it utilizes stress on a word level (unlike French); and secondly, it is the 

only stress language tested in the current study that has fixed initial stress, 

i.e. stress located at the opposite word edge to that of the L2. All of its 

characteristic are summarized in Table 26 below: 

 

Table 26. Differences between the stress systems of Czech and Polish. 

 

Phonological factors L1 Stress 

system 

Stress 

position main 

stress 

foot 

type 

direction. 

feet 

QS extr. 

Polish phonol. σσσσ right bounded 

trochee 

leftwards no no 

Czech phonol. σσσσ left bounded 

trochee 

rightwards no no 



L2 production of stress: results 299 

It seems that for the Czech native speakers the main challenge in the L2 

acquisition of Polish stress would be indeed learning to assign stress at the 

opposite edge of the word than the one in their L1.  

 

6.3.8.2 Group results 

 
On the whole, Czech native speakers produced much less penultimate stress 

than native speakers of other languages discussed so far. On average, Czech 

L2ers produced 64.5% of penultimate stress. However, the mean percentages 

of penultimate stress differ drastically between different proficiency levels 

(see again Figure 2 in § 6.3.2) with a very low percentage at the beginner’s 

level rising dramatically with an increase in proficiency. 

  The overall results obtained from the Czech native speakers are 

presented below in Table 27. The non-penultimate stress patterns produced 

were antepenultimate (20.7%), final (about 10%) and initial (5%).   

 

Table 27. Stress patterns produced in Polish by Czech L2ers. 

  

 Stress position Frequency Percent 

 final 371 9.9 

  penultimate 2424 64.5 

  antepenultimate 778 20.7 

  initial (not antep.) 187 5 

  Total 3760 100 

 

  For these Czech native speakers syllable structure also proved to have a 

significant influence on whether the stress produced was penultimate or not 

(see § 6.3.2.4). On average, 71% of penultimately stressed syllables were 

open and 56% closed. If Czech native speakers produced non-penultimate 

stress, it was more often placed on a closed syllable than on an open one. 

Figure 19 below pictures the overall effect of QS and Figure 20 the structure 

of the last three syllables in items with non-penultimate stress.  
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Figure 19. Percentage of non-L2 stress patterns produced in Polish by Czech 

L2ers with the indication of weight of the stressed syllable. 

 
 

Figure 20. Distribution of non-penultimate stress across different QS 

classes in the L2 production of Czech L2ers. 

class 8: OCO class 7: COC 

class 6: COO class 5: CCOclass 4: CCC 

class 3: OCC class 2: OOC class 1: OOO 

initial (not ant.) 

antepenult 

final 

subject response 
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6.3.8.2.1 Discussion 

 
Overall Czech native speakers obtained a rather low accuracy score on their 

L2 production of Polish. The first impression is very disappointing as one 

might expect them to perform better than the French and the Chinese who 

both have no stress at the word level while the Czechs at least do have that. 

The Czech L2ers produced on average only 64.5% of penultimate stress. 

However, importantly this result must be considered with subjects’ 

proficiency levels at hand; then the result is not disappointing at all. As 

Figure 2 in § 6.3.2.1 shows, only Czech native speakers at the beginners’ 

level have a low percentage of penultimate stress and the Czech beginners 

had received (out of all language groups) the least number of hours of Polish 

tuition. However, when their proficiency level increases, the percentage of 

penultimate stress produced also increases dramatically. While beginners 

produce on average 39.6% of penultimate stress, already intermediate 

subjects do that in 90%, upper intermediate- 81% and advanced - 91% of 

cases. Hence, they perform poorer than other L2ers only at the very 

beginning of L2 acquisition but after only a short period of exposure they are 

able to apply the L2 stress rule quite successfully.   

  When Czech subjects did not produce penultimate stress, they most 

often produced antepenultimate stress (21%), then final (10%) and initial 

(5%). In comparison to other groups, Czech native speakers produced most 

errors located on either antepenultimate or initial position, thus closer to the 

left edge of the word. At the same time, 60% of antepenultimate stress was 

initial. This actually means that 50% of the non-penultimate stress patterns 

produced by Czech native speakers were initial. This again could be traced 

to the L1 stress pattern, i.e. the location of stress at the left edge of the word. 

However, antepenultimate and final stresses were also equally produced. So, 

Czech subjects in their attempt to change the word edge from the L1 

property to that of L2 sometimes ‘overcorrect’ and produce final stress. This 

pattern is not based on the L2 input neither on the trochaic pattern of their 

L1.  

  Further, surprisingly the syllable structure also had a significant 

influence on the correctness of stress assignment, while neither L1 nor L2 is 

QS. Final closed syllables seem to have attracted stress more often than final 

open ones (Figure 19). This effect was less, but still, visible in the case of 

antepenultimate syllables (Figure 20). Items with antepenultimate syllables 

closed and the final ones open (class 5, 6) received distinctly more 

antepenultimate stress. 

  In this aspect the results from the Czechs resemble those from the 

French, namely that in their L2 they show effects of QS while neither L1 nor 
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L2 is QS. We would suggest here a similar explanation as in the case of the 

French. 

 

6.3.8.3 Individual results 

 
Table 28 below lists the types of interlanguage grammars represented by 

Czech native speakers. Six different learner types were attested, i.e. learners 

who produced different combinations of stress patterns. All but one, 

grammar VIII, were already attested in the previous groups. Further, Table 

29 shows the percentages of non-penultimate stresses within these grammars 

in their proportion to penultimate stress.  

 

Table 28. Individual interlanguage grammars among Czech L2ers across 

different proficiency levels. 

 

Proficiency level 

 Individual grammar   begin. interm. 

upper 

interm. advanced Total 

 - - - 1 1 I: penult & final 

 - - - 12.5% 4.2% 

 2 1 1 1 5 II: penult, antepenult & 

final  16.7% 50% 50% 12.5% 20.8% 

 - - - 1 1 III: penult & antepenult 

 - - - 12.5% 4.2% 

 - - - 1 1 IV: penult 

 - - - 12.5% 4.2% 

 9 1 1 4 15 V: penult, antepenult,  

final & initial  75% 50% 50% 50% 62.5% 

 1 - - - 1 

 

VIII: antepenult & 

initial  8.3% - - - 4.2% 

 

 

 

 

 

 



L2 production of stress: results 303 

Table 29. Percentage of non-L2 stress patterns within each individual 

grammar type (Czech L2ers). 
 

Proficiency level Individual 

grammar 

Subject 

response 

begin. interm. 

upper 

interm. advan. 

Total 

I: penult & 

final 

final - - - 
7.5% 7.5% 

final 14.9% 1.3% 3.8% 9.0% 8.7% II: penult, 

antepenult & 

final 
antepenult 

10.1% 0.6% 4.4% 1.3% 5.2% 

III: penult & 

antepenult 

antepenult - - - 
1.9% 1.9% 

final 14.5% 10.8% 19.6% 6.4% 12.4% 

antepenult 42.5% 5.7% 8.9% 6.5% 28.1% 

V: penult, 

antepenult, 

final & initial initial 7.0% 1.3% 1.9% 1% 4.6% 

antepenult 48.7% - - - 48.7% VIII: 

antepenult & 

initial 
initial 

51.3% - - - 51.3% 

 

6.3.8.3.1 Discussion 

 

A majority of Czech native speakers (15 people - 62.5%) fall within the 

category of grammar V, i.e. they are individuals who produced a mixture of 

penultimate, antepenultimate, final and initial stress. These are mostly 

beginners (9 people) but also some subjects from more advanced proficiency 

levels. An examination of the percentages of all of these non-penultimate 

stress patterns within that grammar (Table 29) shows that subjects produce 

less and less of all of these stress patterns as their proficiency level increases. 

All of these patterns are kept in the production, only their percentages in 

relation to penultimate stress are reduced. This suggests that this sort of 

interlanguage grammar could be a learning path on its own, on which 

learners just reduce the amount of non-penultimate stress produced but do 

not really eliminate any stress patterns (Figure 21a). Actually at the 

beginners’ level, antepenultimate stress was the most common one among all 

stress patterns within grammar V. 58% of this antepenultimate stress was 

initial at the same time suggesting that these beginners relied a lot on their 

L1 stress properties which they transferred onto L2 stress.  

  The second most common group was grammar II (5 subjects, 21%), 

which contained penultimate, antepenultimate and final stress. These 
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subjects have already observed that stress in Polish is not initial and they 

have ‘limited’ their mistakes to the three-syllable window at the right edge 

of the word. Since there are single subjects from this grammar on every 

proficiency level, it is also possible that this grammar also is a path on its 

own where subjects just reduce the percentage of non-L2 stress on their way 

to the L2-target grammar (Figure 21(b)). It is also possible that grammar II is 

a further stage of grammar V.  

  Further, there were single subjects producing grammar I (pen/fin), 

grammar III (pen/ant), grammar VIII (ant/init) and one subject who achieved 

the L2 target and produced penultimate stress only (grammar IV). It is 

difficult to speculate where these subjects would fit in the developmental 

paths as we have only single examples of each, but grammars I and III could 

be later stages of grammar II – a path proposed for many L2ers discussed so 

far with other L1s (Figure 21 (c)). Grammar VIII (ant/init) is an 

extraordinary one as the subject with this grammar had a staggering 100% of 

non-penultimate stress. He or she did not produce even a single case of 

penultimate stress. This subject produced only either initial or 

antepenultimate stress. Clearly, this is a transfer of L1 stress characteristic, 

namely the location of main stress at the left edge of the word. This subject 

was also a beginner. This grammar is then most probably an initial stage of a 

learning path – perhaps a different one which might become visible if more 

subjects were tested, or it could be a stage preceding grammar V (Figure 21 

(d)).  

  When analyzing the percentage of non-penultimate stress in subjects’ 

performance, again (as in the case of previous language groups) a general 

observation holds that the lower the proficiency level of a subject, the more 

variation in his (or her) performance and the higher the percentage of non-

penultimate stress.  

  The grammar type with the second highest percentage of non-

penultimate stress is grammar V discussed above, on average 45.1%. In this 

group also the majority of subjects were beginners. Then in grammar II the 

mean percentage of non-penultimate stress was 13.9%, in grammar I – 7.5% 

and finally in grammar III, it was the least -1.9%. These percentages 

conform to the stages suggested for these grammars in the paths below.  

 

(a)  gr. V  → gr. IV 

  pen/ant/fin/init  pen 

 

(b)  gr. II  → (gr. V →)  gr. IV 

  pen/ant/fin  (pen/ant/fin/init) pen 
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(c)  gr. II  → gr. I / gr. III  → gr. IV 

  pen/ant/fin  pen/fin / pen/ant  pen 

 

(d)  gr. VIII  → gr. V   → gr. IV 

 ant/init   pen/ant/fin/init   pen 

  

Figure 21. Possible developmental paths in the L2 production of Polish 

stress by Czech L2ers. 

 

  We would like to stress again that the above suggestions are very 

preliminary due to the fact that some grammars are represented by single 

subjects. Therefore, it is difficult to speculate whether certain grammar types 

are next stages of other grammars or a path on their own on which the 

percentages of non-L2 stresses are reduced.  

 

6.3.9 Chinese L2 learners 

 

6.3.9.1 Introduction 

 
The final group investigated on their L2 production of Polish stress were 8 

Chinese native speakers. This group is typologically very different from 

Polish (and all the other L1s discussed so far) as Chinese is a tone language: 

prominence at word level is realized by tones. Chinese has lexical tones, 

which means that tones (just like lexical stress in stress languages) may 

produce contrastive meanings (for details see chapter 2). Therefore, the first 

and the biggest challenge for Chinese native speakers will be to learn that in 

Polish the only prominence that arises at the word level is stress and not 

tone. Further, they will have to acquire all phonological properties of L2 

stress and they have no ‘model’ L1 stress characteristics. So a more 

fundamental question that arises here is whether it is possible at all for 

speakers to trigger a phonological feature (stress in this case) that is absent 

from their L1 in adult L2 acquisition.  

  In chapter 2 we briefly mentioned that there are accounts suggesting 

that Chinese also has initial stress, however, we showed in that discussion 

that there is still a lot of controversy around that proposal. Even if it is 

assumed to be true, such a stress could not be compared to that of stress 

languages.  

  Among the possible prosodic properties that could influence L2 

performance of Chinese speakers in this task, there is one property that 

might be relevant. Even though Chinese is a tone language, it is sensitive to 
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syllable weight, a property comparable to that of stress systems. In Chinese, 

tones can be assigned only to full syllables, i.e. syllables that are heavy or 

bimoraic.  

 

6.3.9.2 Group results 

 
Chinese native speakers were a group that produced overall a relatively low 

percentage of penultimate stress - namely 65.7% (Table 30). Other than that, 

they produced mainly final stress (27%), some antepenultimate (7.1%) and 

minor initial (0.3%).  

 

Table 30.  Stress patterns produced in Polish by Chinese L2ers. 

 

   Frequency Percent 

 final 290 27 

  penultimate 706 65.7 

  antepenultimate 76 7.1 

  initial (not antep.) 3 0.3 

  Total 1075 100 

 

  As in other language groups, in the case of Chinese native speakers 

syllable structure proved to have significant effect on the assignment of 

correct stress (see § 6.3.2.4). Penultimate stress was assigned significantly 

less often to closed syllables (55%) than to open ones (79%). Figure 22 

below pictures the QS effect across different stress positions and details on 

the structure of the last three syllables in all items with non-penultimate 

stress are visible in Figure 23. 
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subjects' responses

initial (not 
antep.)

antep.penultfinal
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Figure 22. Percentage of non-L2 stress patterns produced in Polish by 

Chinese L2ers with the indication of weight of the stressed syllable. 

 
 

Figure 23. Distribution of non-penultimate stress across different QS classes 

in the L2 production of Chinese L2ers. 

 

class 8: OCO class 7: COC 

class 6: COO class 5: CCO class 4: CCC 

class 3: OCC class 2: OOC class 1: OOO 

initial (not ant.) 

antepenult 

final 

subject response 
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6.3.9.2.1 Discussion 

 

Overall, the Chinese subjects produced a rather low percentage of 

penultimate stress (65.7%). However, again the mean accuracy scores across 

different proficiency levels (Figure 2 in § 6.3.2) show that penultimate stress 

is produced less often only at earlier stages of proficiency. With an increase 

in proficiency level, the percentage of penultimate stress rises quite 

dramatically: at the beginners’ level it is 41%, at low intermediate – 53%, at 

intermediate - 99% and at advanced - 93%. When Chinese subjects did not 

produce penultimate stress, they produced mostly final stress (27%) and also 

some antepenultimate (7.1%). Only minor initial stress was produced 

(0.3%). Thus, they have correctly observed that stress is located at the right 

edge of the word and stress errors were placed within the three-syllable 

window at that edge.  

  In all language groups discussed so far, the L2 stress errors were mainly 

based on a transfer of L1 stress pattern(s) into L2. There were cases of non-

L1 and non-L2 stress among French and Czech subjects, but these were 

minor in comparison to those based on L1 transfer. Given that, it seems 

plausible to assume that if we would entertain the analysis that Chinese has 

stress we would expect the majority of L2 errors to be based on L1 transfer 

of the L1 stress pattern. The accounts suggesting that Chinese has stress, 

propose it is initial and the non-L2 stress patterns produced by the Chinese 

speakers in Polish are located at the right edge of the word. The same result 

as ours was obtained by Altmann (2006) who reports that the Chinese 

subjects she tested applied a ‘linear strategy’ of (incorrectly) placing stress in 

English on the final syllable.  

  Further, the syllable structure had a significant influence on whether the 

stress pattern produced was correct or incorrect. Closed syllables attracted 

stress significantly more often than open syllables (Figure 22). This effect 

was especially visible in the case of final stress but also to a lesser extent in 

the antepenultimate position. Closed antepenultimate syllables attracted 

stress more often if they were coupled with open final syllables, as in class 5 

and 6 in Figure 23, when compared to other classes in this picture. Again, it 

is interesting that Chinese subjects should show a QS effect in a QI L2 

unless they transferred the property from L1 where they associate syllable 

weight with tone assignment and then in L2 they also associate syllable 

weight with a prominence.  
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6.3.9.3 Individual results 

 
At the individual level Chinese subjects could be divided into three L2 

learner types producing different combinations of stress patterns. They are 

presented in Table 31. Further, the percentages of non-penultimate stress in 

the grammars representing these different types of learners are depicted in 

Table 32.  

 
Table 31. Individual interlanguage grammars among Chinese L2ers across 

different proficiency levels. 

 

Proficiency level 

 Individual grammar   beginners 

low 

interm. interm. advanced Total 

 1 - 1 1 3 I: penult & final 

 25% - 100% 50% 37.5% 

 1 1 - 1 3 II: penult, antepenult 

& final  25% 100% - 50% 37.5% 

 2 - - - 2 

 

V: penult, antepenult, 

final & initial  50% - - - 25% 

 

Table 32. Percentage of non-L2 stress patterns within each individual 

grammar type (Chinese L2ers). 

 

Proficiency level Total Individual 

grammar 

Subject 

response 

begin. 

low 

interm. interm. advanced 

 

I: penult & 

final 

final 
91.8% - 0.6% 0.7% 32.3% 

final 11.1% 34% - 10.3% 20.5% II: penult, 

antepenult & 

final 
antepenult 

41.3% 13% - 1.9% 13.2% 

final 27.1% - - - 27.1% 

antepenult 10.8% - - - 10.8% 

V: penult, 

antepenult, 

final & initial initial 1.3% - - - 1.3% 
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6.3.9.3.1 Discussion 

 

Chinese native speakers fall into three types of L2 learners producing the 

following combinations of stress patterns: grammar I (pen/fin), grammar II 

(pen/ant/fin) and grammar V (pen/ant/fin/init) (Table 31). This group 

comprised only 8 subjects in total and they are distributed roughly evenly 

across all of these interlanguage grammar types. Grammar I and grammar II 

subjects are scattered across different proficiency levels and the two subjects 

with grammar V, the ones producing the biggest variety of stress patterns, 

are grouped only at the beginners’ level. This makes it rather difficult to 

speculate about possible L2 learning paths as the numbers of subjects per 

proficiency level per grammar are very limited in this group. 

  Generally, a picture emerges that has already been observed in the case 

of other language groups, namely that the lower the proficiency level the 

bigger the variety of stress patterns produced by single subjects and the 

higher the percentage of non-L2 stress. Grammar V contained 39.2% of non-

penultimate stress (Table 32). Grammar II contained an average of 33.7% 

and grammar I of 32.3%. However, when we consider these percentages at 

the different proficiency levels a truly spectacular picture emerges especially 

in the case of grammar I. A subject at the beginners’ level produced almost 

consistently only final stress – 91.8%!
15

 But another subject within that 

grammar, at the intermediate level, produced only 0.6% of final stress and 

the one at the advanced level 0.7%. This is a truly amazing result showing, 

first of all, that learners’ learning path could lie within one and the same 

grammar where they just reduce the percentage of non-penultimate stress as 

their proficiency level rises (Figure 24 (a)). Secondly, we see that there is at 

least one subject who possibly correctly identified the word edge at which 

Polish stress falls but (s)he assigns the L2 stress to the most outward syllable 

at that edge.  

  Within grammar II, subjects assume a different strategy. For the 

subjects at the beginners’ level, the main non-penultimate stress pattern is 

antepenultimate. But for the subjects at the low intermediate and advanced 

level, final stress is more common than antepenultimate one. So even within 

the same grammar subjects may differ with respect to which stress pattern 

they ‘prefer’ among the ones that they use. It can also be that they start with 

a higher percentage of antepenultimate stress which then is reduced. 

                                                
15 Due to an extremely high percentage of final stress in this subjects’ production, 

we checked whether his or her performance did not affect the overall picture of the 

whole group presented in Table 30 above. However, even after a removal of this 

subject from the overall data, the percentage of final stress produced was still much 

higher than that of antepenultimate one (twice as much).  
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Grammar II could be a stage preceding grammar I and so could be grammar 

V (Figure 24 (b)). 

   

(a)  gr. I  → gr. IV 

  pen/fin   pen 

 

(b)  gr. II  / gr.V  → gr. IV 

  pen/ant/fin / pen/ant/fin/init  pen 

  

Figure 24.  Possible developmental paths in the L2 production of Polish 

stress by Chinese L2ers. 

 

  Bear in mind though that the L2 learning paths outlined above should 

be treated with caution due to an extremely low number of subjects and their 

dispersion across different proficiency levels.  

 

6.4 Summary and conclusions 

 

In this chapter we have examined the data collected from native speakers of 

seven languages differing in terms of their L1 metrical systems on their L2 

acquisition of Polish stress in production. We aimed to shed light on the L2 

production process as such and the relationship between L2 production and 

perception. With respect to that we have made a few important observations.  

  First of all, we found that native speakers of L1s whose stress position 

overlaps with that of a given L2, have an initial advantage in the production 

of L2 stress over those whose L1 does not allow that L2 stress position. An 

examination of the mean percentages of penultimate stress produced by L2 

learners shows a clear split between native speakers of German, Spanish & 

Italian, Russian and English on the one hand, and native speakers of French, 

Czech and Chinese, on the other hand. The first group performed 

considerably better than the second. German, Spanish & Italian, Russian and 

English all allow penultimate stress next to other stress patterns, while in 

Czech, French and Chinese penultimate stress is either not legal or stress 

does not exist at all at the word level. Therefore, our overall conclusion for 

the current data is: if the L2 position of stress is a possible position for L1 

stress, though not necessarily the only one, native speakers of such a 

language have an initial advantage over native speakers of a language which 

does not allow and/or does not have such a position for stress in L1.  

  The studies by Guion (et al.) are in line with our results: speakers of 

stress L1s are better at the L2 production of English stress than those of non-
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stress L1s. Among Altmann’s L2 learners of English, who all were at an 

advanced level, native speakers of French, Turkish and Arabic performed 

closest to English natives on the production of L2 stress as opposed to 

speakers of Spanish, Chinese, Korean and Japanese. It is surprising that 

Spanish speakers in Altmann’s study cluster together with native speakers of 

non-stress L1s and not those of stress L1s. According to our account, since 

Spanish shares the positions of stress with English, its native speakers should 

be more successful in their L2 production than at least the speakers of non-

stress L1s but also speakers of, for instance, French or Turkish. These results 

are not in line with ours or those of Guion et al. for the Spanish L2ers. 

  Second, we observed that subjects’ L2 production of Polish stress 

improves dramatically with an increase in proficiency level. The data 

showed a split in the overall success rate on the L2 production of 

penultimate stress between the beginning stages of proficiency and the 

higher ones. The first group (German, Spanish & Italian, Russian and 

English) are immediately better at their production of L2 stress and improve 

with an increase in proficiency level. The second group (French, Czech and 

Chinese) perform rather poorly at the beginners’ level; interestingly, 

however, as their proficiency level increases their performance improves 

dramatically and they catch up quickly with the first group. Of course, these 

conclusions are valid only for L2 Polish as a language with a very regular 

phonological stress. We do not know if the same would hold for languages 

in which stress position is not fixed or in which stress is lexical. Guion (et 

al.) also reports that speakers whose L2 acquisition started earlier are more 

successful in the L2 production of English stress than those who started 

later
16

. 

  Third, we discovered that the non-penultimate (i.e. non-L2) stress 

patterns produced by L2 learners in Polish could be mainly accounted for by 

the transfer of L1 stress properties and for speakers of an L1 with no stress 

by a strategy of placing stress at a word edge. A fairly consistent picture 

emerged for native speakers of stress languages, namely that most of the 

non-L2 stress patterns produced could be traced to their L1 stress systems. 

We did not observe subjects making assumptions about L2 that would result 

in producing L2 stress located neither on the positions attested in L2 nor in 

their L1. The non-penultimate stresses produced were often a transfer of the 

possible positions for L1 stress. Also native speakers of languages which did 

not have word level stress in their L1 were quite successful and consistent in 

their discovery of the correct word edge at which main stress in Polish is 

                                                
16

 Guion ascribes this effect to the starting age of L2 acquisition but admits it could 

be related to the duration of residency in the L2 country and the proficiency level as 

well.  
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located. Chinese native speakers produced stress patterns that could be 

placed within the three-syllable window at the right edge of the word, but the 

main non-L2 stress pattern was final stress. And the main non-penultimate 

stress produced by French native speakers was final, which suggests results 

from transfer from the phonological phrase level in their L1 where it may 

coincide with the word level. In this area our results are in line with those 

obtained by Altmann (2006), who also found that the non-L2 stress patterns 

produced were either a transfer of positions of L1 stress or for speakers of 

non-stress L1s, mainly word-final (which she describes as a ‘linear 

strategy’). 

  In general, also almost all stress patterns produced were located within 

the three-syllable window at the right word edge. Our data failed to exhibit 

the ‘default’ strategy, i.e. learners producing initial stress, a position that was 

suggested in the literature to be an unmarked one that may emerge in the L2 

acquisition process. An interesting result was obtained for native speakers of 

a completely lexical system (Russian). The non-L2 stresses produced 

resulted from an L1 transfer of a phonological default (assigned in L1 where 

lexical marking for accent is absent) and not a transfer of the frequency of 

positions for L1 accents.  

  Fourth, very interestingly we discovered that syllable structure 

contributed significantly to whether the L2 stress assigned was penultimate 

or not in all language groups, even those with QI L1s. If non-penultimate 

stress was produced it fell significantly more often on a closed syllable than 

an open one. This is perhaps not a very surprising result for native speakers 

of languages whose L1 is QS and where this distinction plays a role in stress 

assignment as well. These speakers probably transferred this property from 

L1 to L2 and have not fully mastered yet the ability to disregard syllable 

structure in L2 stress assignment. Examining the syllable structure of the 

final three syllables in all items with non-penultimate stress showed that the 

non-penultimate stress assigned on the basis of QS was not always produced 

according to the L1 rule. Thus, it is the property of weight sensitivity that 

may have been transferred from L1 to L2 but not necessarily in the way in 

which it is applied in L1.  

  In § 5.4.1, we mentioned that for native speakers of QS languages it 

will be especially challenging to acquire a QI language as it requires 

negative evidence in the L2 data to change this property from a superset to 

subset value. Apparently, the L2 learners from the current study were not 

entirely successful in ignoring the syllable weight in the assignment of 

Polish stress, but importantly they were not guided by this property all the 

time. Actually in most cases they were quite successful in assigning QI 

stress. Hence, changing from the superset to subset value seems possible for 

L2 learners, but it may simply take more time to master it. There were a few 
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individuals (5 German, 2 Spanish & Italian and 2 English speakers) who 

mastered this pattern and produced 100% of penultimate stress.  

  Very interestingly, native speakers of languages whose L1 is quantity 

insensitive also showed the effect of syllable weight which was usually more 

pronounced in the final position than in the antepenultimate one. The 

question is where this effect arose from if not L1. One possibility which we 

suggested was - from L3. Most of these subjects spoke some QS English, 

and a transfer of L3 properties into L2 (or vice versa) is a phenomenon 

recognized in the literature. However, in order to be able to confirm this we 

would have to assume that speakers have already internalized QS into their 

L3 grammar, and this is something we are not able to do.  

  Another suggestion that we have made is that there may be a universal 

bias to perceive closed syllables as prominent
17

 and even native speakers of 

QI languages recognize the difference in the amount of phonological 

material in an open vs. closed syllable, associating closed (heavier) syllables 

with stress. By this we do not wish to suggest that QS is a sort of a default 

but merely that it may be easily perceivable to language learners, even those 

with QI background, and possibly associated with prominence, in this case 

L2 stress.  

  Fifth, through an investigation of the results at an individual level we 

established a few types of interlanguage grammars within each language 

group, and on that basis we reconstructed the possible L2 learning paths. 

Interestingly, for some L1s similar paths could be observed. An 

interlanguage grammar was defined as a possible combination of stress 

patterns that a single person produced. The fact that a number of different 

interlanguage grammars were found within each L1 (and sometimes at the 

same proficiency level) implies that a common L1 background does not 

necessarily mean that native speakers of the same language will make the 

same assumptions about L2 and take similar L2 developmental routes. 

Further, we speculated on the possible developmental paths for these L2 

learners based on their interlanguage grammars and the percentage of non-

penultimate stress they comprised. One interesting general observation that 

held for L2 learners from all L1s was the following. The lower the 

proficiency level of a subject, the bigger the variety of stress patterns 

produced and the higher the percentage of non-penultimate stress. Often with 

an increase in proficiency, the variety of stress patterns produced was limited 

and the percentage of non-L2 stress reduced. In cases of different languages 

                                                
17 Universally, syllables with long vowels (even the open ones) are more prone to 

metrically act as heavy than closed syllables with short vowels (Hayes, 1995). 

However, in the current study we are considering Polish which has no vowel length 

distinction and the only possibility in which any weight differences could be realized 

in a syllable would be by including or excluding a coda consonant.  
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we suggested different L2 learning paths but some paths that emerged could 

be observed for more than one L1. It is illustrated below:  

(grammar II →)   grammar I   { }   grammar III   →  grammar IV 

(pen/fin/ant)   (pen/fin)                              (pen/ant)         (pen) 

 

Figure 25. L2 learning path observed for speakers of all L1s. 

 

The common path found (Figure 25) started optionally with grammar II and 

then three options were available: the second stage was either grammar I or 

grammar III (thus, they belonged to two different paths) or grammar I 

preceded grammar III (the same path) with the final aim always being 

grammar IV, the target grammar. Further language-specific extensions 

included adding one of the grammars V-VIII at the beginning of the path in 

Figure 25 and these were usually beginners’ grammars with more variation 

in stress patterns included. We can say that generally, two different types of 

learning paths, or strategies, emerged. The first one was where learners went 

through different stages involving both a reduction in the number of stress 

patterns produced and the percentage of non-L2 stress (as the ones 

mentioned above). The second one was the path where learners kept 

producing the same stress patterns but they consistently reduced the 

percentage of non-L2 stress as their proficiency level increased.  

  Finally, we compared subjects’ L2 perception and production and 

importantly concluded that in the case of stress the relationship between 

these two processes implies that successful L2 perception of stress is not 

necessarily a prerequisite to successful L2 production. The results showed 

that the hierarchy of performance outlined for L2 perception of stress (on the 

basis of available psycholinguistic and phonological models) is not directly 

reflected in the L2 production. The relevance of an abstract representation of 

stress in the mental lexicon that has consequences for (L2) stress perception, 

does not have exactly the same implications for L2 production of stress. 

Native speakers of languages who are very good at L2 perception of Polish 

stress (Czechs) may at initial stages of L2 acquisition perform very poorly 

on the production of L2 stress. Vice versa, native speakers of languages who 

are rather poor at the L2 perception of Polish stress (English) may be more 

successful in the production of Polish stress. However, overall subjects’ L2 

production was more accurate than their L2 perception. Therefore, stress 

seems to be special when it comes to its L2 acquisition in the sense that, 

unlike in other areas of phonology, e.g. segments, correct L2 perception does 

not necessarily precede correct L2 production, at least in the case of the L2 

or 
→ 
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classroom acquisition of Polish (but similar results have been reported for L2 

English as well (Altmann, 2006)). 



CHAPTER 7 

Concluding summary 

7.1 Conclusions 

 

This dissertation has addressed the issue of L2 acquisition in production and 

perception. The main aim was to investigate how cross-linguistic differences 

in the (types of) metrical systems of native speakers of a variety of L1s 

affect the L2 acquisition of word stress. Two facts were investigated as 

primarily important: firstly, the differences in formal properties of (L1 and 

L2) stress, especially those expressed as parameter settings in a typically 

typological framework such as the parametric theory; secondly, the function 

of stress in L1 in terms of surface regularity of stress and its implications for 

the mental representation of stress in the mental lexicon. To this end, native 

speakers of several languages participated in an experiment in which both 

their L2 perception and production of Polish word stress were tested. These 

were speakers of Russian, Czech, German, French, English, Spanish/Italian 

and Chinese. This investigation was conducted in the framework of recent 

studies on (L2) acquisition of stress found both in phonology and 

psycholinguistics in an attempt to provide an analysis that included different 

aspects of that process.  

  In this chapter, we return to the main research aims of this dissertation 

as formulated in chapter 1. First, in the field of L2 acquisition, our intention 

was to contribute to a better understanding of adult L2 acquisition of stress, 

the effects of L1 properties and the relationship between L2 perception and 

production. Second, we aimed to address the complexity of the (L2) stress 

perception process, including a discussion of which properties of L1 stress 

may affect speakers’ stress perception abilities as a result of their effect on 

the abstract representation of stress. Finally, our purpose was to contribute to 

an answer to the question whether, and how, different metrical properties of 

L1 stress, or their absence in L1s with no word stress, affect the L2 

acquisition of stress. In order to do this, we focused on the effects of stress 

position, word length, syllable structure and (only to some extent) the 
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morphological structure of words. The contributions we make in these areas 

are interspersed in the different sections of this final chapter. First, we recall 

the results and conclusions for the process of L2 perception of stress. 

Second, we compare the results obtained for L2 perception and L2 

production specifically addressing the relationship between these two 

processes. Third, we summarize the effects of stress position, word length, 

syllable structure and morphological structure of words observed in both L2 

perception and production experiments. Fourth, we provide conclusions for 

the data at the individual subject level. Fifth, we provide some remarks about 

more general implications of the current study as well as an outline of its 

limitations and necessary caveats. Finally, ideas are proposed for future 

research inspired by the current study.  

 

7.1.1 L2 perception of stress 

 
Since general and L2 stress perception has recently been addressed and 

formalized in psycholinguistic and phonological models, a framework has 

become available for the discussion of cross-linguistic stress perception 

research. Generally speaking, both types of models propose that the stress 

perception ability of speakers of different languages and the differences 

found in this ability are based on the surface (observability of the) regularity 

of L1 stress patterns (and the consequences it may have for its linguistic 

representation which in turn will affect the ability to perceive stress). The 

phonological A&V Stress Typology Model proposes that the ability to 

perceive L2 stress is mainly based on the regularity of the L1 stress pattern 

following a general principle: the more regular the L1 stress, the poorer the 

L2 stress perception of its native speakers. The general idea is that regularity 

requires setting a bigger number of L1 metrical parameters to positive values 

(as defined in the A&V model discussed in § 3.3.2 in chapter 3) which 

would then interfere with L2 perception.  

  The psycholinguistic P&D Stress Deafness Model likewise suggests 

that it is mainly the observability of the regularity of L1 stress patterns that 

determines stress perception (both in L1 and L2). A complete regularity of 

the L1 stress pattern leads to stress ‘deafness’. If stress is regularly applied 

by a rule, such stress does not need to be represented in the mental lexicon, 

whereas irregular stress requires lexical encoding. A lack of representation 

of stress gives rise to a poor perceptual ability, whereas when stress is 

represented mentally, stress perception will be much easier. This proposal 

was originally made for stress perception in general, i.e. already in L1, but 

has been more recently proposed to have similar consequences for L2 stress 

in terms of perception and representation (Dupoux, et al., 2008).    
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  In the current study we tested how the predictions made on the basis of 

the above models apply to L2 perception of stress, finding that the stress 

perception frameworks do not fully account for the results obtained in this 

dissertation in a number of interesting ways. Our data show that the surface 

regularity vs. irregularity of L1 stress pattern only partially accounts for (the 

variation in) stress perception ability, and that the function that stress 

performs in L1 may be crucial as well. Unpredictable and lexically encoded 

stress, in Russian for example, has an important contrastive function and its 

native speakers are predicted to be very good at stress perception. And so 

they were in our test. However, in other languages, such as English, German 

and Spanish/Italian, stress only has a partially contrastive function, it is also 

partially predictable, requiring perhaps a smaller degree of encoding. Native 

speakers of such languages should also be reasonably and comparatively 

good at stress perception according to both models. However, the English, 

German and Spanish/Italian speakers, despite very similar L1 surface stress 

patterns, differed greatly in their stress perception results in our test, with the 

English performing significantly worse (and generally poorly) than the other 

two. Based on independent reports that stress in these languages may have a 

facilitative function in word recognition that varies in its degree of 

importance, we suggested that speakers’ stress perception can be determined 

by this function as well. For English speakers the stress information is not as 

crucial in the word recognition process in L1 as it is for speakers of the other 

two languages. We suggested that this also has consequences for their stress 

perception: the less ‘used’ stress information in speech processing in L1, the 

poorer its speakers’ stress perception ability.  

  In a similar line of argument, it was found that the level (i.e. the domain 

of prosodic hierarchy) at which this functionality is operational is crucial as 

well. In languages with no stress at the word level, be it a stress language 

(like French) or a tone language (like Chinese), a lack of representation for 

stress at that level may cause poor perceptual ability, exhibited by speakers 

of both L1s. Whereas both the Stress Deafness Model and the Stress 

Typology Model account for poor perception of French native speakers by 

the regularity of its L1 stress pattern, we propose that ‘French’ poor 

perception occurs instead due to the lack of a representation of stress at the 

word level.  

  Also in our test, the Chinese performed extremely poorly, which runs 

counter to the predictions of A&V’s STM (tested for L2 English). We 

proposed that previous high accuracy scores with natives of non-stress 

languages and L2 English might have been obtained due to the overlap of 

phonetic cues marking L1 tones and L2 stress, a situation that is not 

equivalent to a successful L2 perception of stress. When such an overlap is 

absent (as in L2 Polish), the Chinese fail to identify stress suggesting that 
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they definitely have not learned the L2 phonetics of stress but also that they 

probably lack the mental representation for L2 stress.  

  Finally, the most spectacular results were obtained for Czech native 

speakers, whose behaviour contradicts the predictions of both models. Czech 

speakers in the current study proved to be extremely good at the perception 

of Polish stress, showing that an extremely regular L1 stress does not 

necessarily lead to stress ‘deafness’. In Czech stress fulfills an important 

demarcative function which has been shown to be crucial in speech 

segmentation. We suggested that the importance of stress in speech 

segmentation in L1 may also condition good stress perception despite a 

regular L1 surface stress pattern.  

  Another important aspect of possible stress ‘deafness’ that has been 

tackled by both P&D and A&V models and also discussed in this 

dissertation, is its perseverance. The models predict that once the perceptual 

ability for stress is shaped in L1 it remains more or less unaffected 

throughout life: this includes L2 perception, the success of which is a direct 

projection of general (or L1) perception ability. Unfortunately, due to (the 

availability of) unequal numbers of participants per proficiency level within 

and across L1s in our test we could not provide definitive evidence for or 

against this claim. However, the trends observed in our data showed that 

subjects indeed progressed little, if at all, within each language group, and 

the success rates at the beginners’ level predicted roughly the overall success 

rate of the whole language group, in accordance with the models’ claims.  

  To summarize, when it comes to the L2 perception of stress the major 

contribution of this dissertation is that it shows that the regularity of the 

surface stress pattern in L1 and its observability are not the only properties 

that may have consequences for its native speakers’ (L2) stress perception. It 

may also be shaped by other functions that L1 stress performs such as being 

relevant in speech segmentation or word recognition. Also the level of this 

functionality of stress is relevant, because if stress is operational in L1 on a 

different level of the prosodic hierarchy than in L2, its native speakers will 

probably form sensitivity to stress information limited to that L1 (and not 

L2) level.  

 

7.1.2 Comparing L2 perception and production of stress 

 

There is little to be found in the literature on the comparison of L2 stress 

perception and production. The stress perception models mentioned above 

focus on the consequences that the presence or absence of the abstract 

representation of stress might have for the perception of (L2) stress without 

mentioning possible implications for L2 production. In other phonological 
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areas, such as segments, successful L2 perception is regarded as a 

prerequisite for successful L2 production. An important contribution of our 

study is to perform this comparison based on the results of our experiments: 

we compared the L2 Polish stress perception and production of speakers of 

the seven L1s tested. This investigation produced interesting information on 

two aspects of the relationship between their L2 perception and production.  

  First, we investigated whether predictions could be made about 

speakers’ L2 production of stress based on the implications of available 

models for L2 perception; we found that was not the case. An examination 

of the success rates on the L2 production of Polish penultimate stress 

showed a clear split between native speakers of German, Spanish & Italian, 

Russian and English, on the one hand and native speakers of French, Czech 

and Chinese, on the other hand. The former group performed considerably 

better than the latter. The success rates for native speakers of particular L1s 

observed for L2 production are not directly reflected by their success rates in 

L2 perception: those who were best at the L2 perception of Polish stress are 

not necessarily best at its L2 production. For example, Czech beginners (and 

the whole Czech group in general) were very good at L2 perception of Polish 

stress but they performed very poorly on the production of L2 stress. Vice 

versa, native speakers of English were rather poor at the L2 perception of 

Polish stress but they were more successful in production. Thus, the 

relevance of an abstract representation of stress in the mental lexicon that 

has consequences for (L2) stress perception does not have exactly the same 

implications for the L2 production of stress.  

  Secondly, we compared speakers’ L2 perception and production, 

finding that the L2 production by native speakers of almost all L1s (except 

for the Czech, French and Chinese beginners) was better than their L2 

perception. This is the reverse of what is suggested for example for the L2 

perception and production of segments (for references see § 6.3.2.2 of 

chapter 6). It seems that stress is special regarding the relationship between 

the processes of L2 perception and production in the sense that, unlike in 

other areas of phonology, correct L2 perception does not necessarily precede 

correct L2 production, at least it turned out to be so in our study of the L2 

classroom acquisition of L2 Polish. This special relationship seems to be true 

for L1 stress for speakers who are stress ‘deaf’. Native speakers of some L1s 

may not be able to hear stress in their L1 but they are still perfectly capable 

of producing 100% correct stress patterns of their L1.   
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7.1.3 The effects of stress position, word length, syllable structure and 

morphological structure of words in L2 perception and production 

 
Having compared speakers’ overall success rates, we turned to analyzing 

particular phonological properties that might have affected our subjects’ L2 

performance. One aspect analyzed was whether the (L1) position of stress in 

a word had an effect on the subjects’ placement of stress in L2 production 

and/or on their ability to identify L2 stress in perception. The position of 

stress turned out to play a role in L2 acquisition in a number of ways.  

  The L2 production data showed that if penultimate stress (i.e. L2 target) 

is a possible position for L1 stress, though not necessarily the only one, 

native speakers of such a language have an initial advantage over native 

speakers of a language which does not have stress in such a position. 

German, Spanish/Italian, Russian and English all allow penultimate stress 

alongside other stress patterns, and their production of penultimate stress 

was quite successful already at beginner level. In Czech, French and Chinese 

penultimate stress is either not legal or stress does not exist at all at the word 

level. Native speakers of these L1s produced considerably lower percentages 

of penultimate stress, than the first above-mentioned group, at the initial 

stages of their L2 acquisition, but their performance improved with an 

increase in proficiency level and at more advanced stages they were not 

worse than speakers from the first group.  

  Another way in which the position of stress in the word played a role in 

L2 acquisition was the production of non-penultimate, i.e. non-L2, stresses. 

The analysis showed that for native speakers of each L1, the positions of the 

majority of non-L2 stresses produced were the possible positions for stress in 

L1. Producing stress placed on non-L1 and non-L2 positions was either rare 

or non-attested. In general, almost all stress patterns produced were located 

within the three-syllable window at the right edge of the word and those 

speakers with no stress at the word level in their L1 also quickly discovered 

the word edge at which stress in Polish is located. In general, apparently 

native speakers of all L1s were quite successful in their production of Polish 

stress. 

  As for L2 perception, there was an effect of the position of stress but 

there was no interaction between language and stress position. This means 

that the differences in the positions of stress in different L1s had no effect on 

how their native speakers perceived L2 stress. There was no facilitatory 

effect of the L1 position of stress for the perception of stress on that position 

in L2. Instead, the relative ease with which certain positions were identified 

was the same for speakers of all L1s. Only the overall proportion of correct 

scores for these positions was different cross-linguistically. Identifying stress 

at word edges (as opposed to medial syllables) seemed easier and a sort of 
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‘recency’ effect was found: subjects found it easier to identify stress that was 

heard as ‘last’ in a sequence of syllables. 

  The next factor analyzed was word length, more specifically the issue 

whether the difference between 3- and 4-syllabic words affected L2 

acquisition of stress. It was discovered that word length had a significant, 

and similar, effect on L2 perception of stress for speakers of all L1s: 

detecting stressed syllables was more difficult in longer words than in 

shorter ones. This effect is in accordance with the psycholinguistic models 

for retrieving metrical frames which suggest that the process of retrieving is 

sequential in nature and hence longer simply implies more time needed. In 

case of the production of L2 stress, however, word length had no significant 

effect for speakers of any L1.  

  Next, the potential influence of syllable structure was investigated. It 

was expected that this effect might be transferred into the L2 from those L1s 

which are QS and in which the distinction between open and closed syllables 

also plays a role in the L1 stress assignment. In L2 perception by native 

speakers of languages that have QS in their own metrical systems, syllable 

structure had a significant effect only for those whose overall performance 

was poorest in this group, the English. The Germans, Spanish and Italians 

performed well and did not show any QS effects. This suggests that better 

overall perception seems to be accompanied by a better ability to ignore the 

properties of the L1 systems, QS in this case. In case of overall poorer stress 

perception, speakers tend to ‘fall back’ on the properties of the L1 system in 

their L2 perception.  

  Interestingly in L2 production native speakers of all L1s, thus also those 

which are QI, showed an effect of syllable structure. If they produced non-

penultimate stress they were more often prone to stress a closed than an open 

syllable. Finding a syllable structure effect in L2 was anticipated for native 

speakers of QS L1s in which case it is probably an L1 transfer of that 

property into L2. Examining the syllable structure of the final three syllables 

in all items with non-penultimate stress showed that the non-penultimate 

stress assigned on the basis of QS did not always proceed according to the 

L1 rule. Thus, it was the property of weight sensitivity that may have been 

transferred from L1 to L2 but not necessarily in the way in which it is 

applied in L1.  

  For native speakers of QI L1s this result was very surprising. It was 

especially evident in a word-final position. We suggested two explanations 

for the source of QS in L2 when not from L1. The first possibility was that 

the QS effect might have arisen from an L3 transfer. Most speakers spoke 

some English which is QS, and the relationship and mutual influence of L1, 

L2 and L3 is receiving wider and wider interest in the literature. This is, 

however, a speculation as we did not test speakers’ L3 competence. Second, 
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we suggested that there might be a universal bias towards relating some 

prominence to closed syllables and even native speakers of QI languages 

recognize the amount of phonological material in such syllables. As a result 

they associate heavier (here, closed) syllables with stress in production. We 

do not wish to suggest that QS is a sort of a default but merely that it may be 

easily perceivable to language learners, even those with QI backgrounds, and 

associated with prominence, in this case L2 acquisition of stress in 

production. 

  The last factor that is integral to nouns in Polish and which was 

included in the analyses as potentially affecting subjects’ L2 acquisition, is 

the distinction (which could not be avoided) between bare stems and stems 

with inflections. This was expected to potentially play a role for Russian 

subjects because the assignment of default phonological stress in Russian, in 

the absence of lexical marking for stress, occurs always on a stem-final 

position, in an otherwise completely lexical system. Interestingly, the results 

showed that when Russian subjects produced non-L2 stress it was almost 

exclusively stem-final, a result of an application of the L1 mechanism for the 

assignment of phonological default stress. Surprisingly, an L1 transfer based 

on the comparative frequency of possible positions of lexical accents did not 

take place.  

  In the course of the analysis of the perception data and the effects 

described above, we have made a point of addressing the methodological 

issue of a response bias in the data. We have established that due to the 

nature of the task, there were some individuals in the study who showed 

response bias towards certain answers; however, we found that the response 

bias was negatively correlated with the success rates and hence, had not 

inflated the results. Further, we established that the bias was task- rather than 

language-related, and we introduced a statistical correction for it. The 

correction delivered interesting results especially for the effect of stress 

position: these were now more in line with those from independent sources. 

One of the conclusions of this thesis that we would like to promote 

emphatically is that the notion of response bias should be taken into account 

in analyses of data of the current type. 

 

7.1.4 Individual interlanguage grammars and L2 learning paths 

 
The nature of the overall effects for native speakers from each L1 can be 

analyzed at the group level, but it is obviously also interesting to investigate 

the results at the level of individual subjects. This way we can discover what 

the possible individual subjects’ grammars may be. Combining these with 



Concluding summary 325 

the information on subjects’ proficiency level, we can reconstruct their 

possible L2 learning paths. 

  Within each L1 group a number of types of L2 learners were identified 

on the basis of the possible combinations of stress patterns that a single 

person produced. Thus, a common L1 background did not necessarily mean 

that native speakers of the same language made the same assumptions about 

L2 and/or took similar L2 developmental routes. Further, on the basis of the 

established types of interlanguage grammars we suggested developmental 

paths for these L2 learners. This discussion was to some extent speculative 

as the number of available speakers per interlanguage grammar per 

proficiency level was in some cases very small. A general observation made 

for subjects from all L1s was that the lower the proficiency level, the bigger 

the variety of stress patterns produced and the higher the percentage of non-

penultimate stress. With an increase in proficiency, the variety of stress 

patterns produced and the percentage of non-L2 stress were reduced. We 

concluded that a higher percentage of non-penultimate stress in a grammar 

indicated earlier stages in L2 acquisition and vice versa. L2 learning paths of 

two types were suggested. In one type, learners go through different stages 

involving both a change in the stress patterns produced (less variation) and a 

reduction in the percentage of non-L2 stress. The second type was the path 

where learners keep producing the same stress patterns but they consistently 

reduce the percentage of the non-L2 stress as their proficiency level 

increases. In cases of native speakers from different languages different L2 

learning paths were proposed; however, a common path emerged that could 

be observed for all L1s. Generally speaking, it included starting with the 

stress patterns produced within the three-syllable window at the right edge of 

the word, and then narrowing down (via different routes) the number of 

stress patterns produced, towards the L2 target. 

 

7.1.5 Additional  remarks 

 
This subsection mentions a number of additional more general conclusions 

and observations resulting from this dissertation. First, all participants of this 

study were ‘late’ L2ers (they started their L2 acquisition after puberty) and 

many of them were quite successful in their L2 acquisition of Polish stress in 

production, across all L1s tested. A lack of experience in L1 in producing 

stress on the L2 position did have an inhibiting effect especially at the initial 

stages of L2 acquisition but later all subjects seemed to have progressed 

quite quickly. There were no fewer than 15 subjects who performed just like 

Polish natives in the production of stress. Interestingly, they were from all 

L1 backgrounds but French and Chinese. Perhaps those speakers who have 
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no stress at the word level in their L1 had most difficulties in the area of L2 

production as they need to set up a new representation in L2. Nevertheless, 

most of the L2 learners seem to progress quite quickly.  

  As far as L2 perception is concerned we raised the issue of a difficulty 

with the notion of an L2-target, given the fact that L2 native speakers may be 

stress ‘deaf’ even in their own language. The Polish are not completely stress 

‘deaf’ but their perception of stress in their own mother tongue is poorer than 

that of Russian speakers for example. This is in a way paradoxical, as the L2 

learners outperform the native speakers. Due to small and uneven numbers 

of speakers across different proficiency levels, we were not able to state with 

certainty whether L2 perception abilities could be improved with an 

increased exposure to L2. However, even based on our sample of speakers 

we observed an improvement for L2 production which contrasts in our 

sample with speakers’ perception. When it comes to progress in L2 

production across increasing levels of proficiency, native speakers of all L1s, 

even those who at the beginner’s stages were quite unsuccessful in their 

production of L2 stress, improved dramatically as their proficiency level 

increased. 

  Coming back to the title of this dissertation, “How stressful is L2 

stress?”, we may now shed some light on the direction in which an answer to 

this question would go. It seems that though adult L2 acquisition may be 

quite frustrating, in the case of L2 acquisition of Polish stress in production 

the perspectives are promising. It seems that the properties of an L1 stress 

system stand much more in the way of successful L2 perception than in the 

case of production. They shape the L1 perceptual space in a way that may 

render speakers stress ‘deaf’ and it may be quite difficult, perhaps not 

possible at all, to overcome these limitations. The good news is that despite 

poor L2 perception of stress in Polish, it seems still possible that one will 

learn to produce it correctly. Apparently, at least in a structured L2 

classroom environment, explicit instruction enables L2 learners to process 

relevant information about L2 stress and apply it in production, even if they 

have difficulties with ‘hearing’ L2 stress. Thus, the L2 acquisition of Polish 

stress may not be as stressful as one might imagine at the outset of the L2 

acquisition process.  

 

7.2 Limitations and caveats of the current study 

 

In this section we would like to bring to the reader’s attention some caveats 

and limitations of the current study. Throughout the dissertation we have 
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tried to outline them at the relevant points in the discussion. Here, we list 

them for the sake of completeness.  

  The first caveat concerns the small numbers of subjects from two of the 

L1s tested. The total number of subjects interviewed for possible 

participation in this study was 349 from whom only about 47% qualified for 

actual participation (for different methodological reasons, recall § 4.2.1.1 in 

chapter 4). Despite our attempt to gather a sufficient number of speakers for 

optimal testing conditions for each language type (in terms of stress), this 

turned out to be difficult to achieve for some L1s. Ideally we would have 

tested more speakers for two groups. Due to very low numbers we have 

grouped together Spanish (8) and Italian (6) native speakers. The statistical 

tests showed no significant differences between the two groups and for the 

purpose of this dissertation, the differences between them could be 

neglected. However, homogenous language groups would have been 

preferable. Further, the number of Chinese speakers was unfortunately very 

small (8), as little as half of the size of other L1 groups, and more speakers 

in this group would have been preferable. 

  Also, there was a different number of subjects per proficiency level in 

each L1 group. They were not always equal within L1s and across L1s, and 

hence not always comparable. This did not allow carrying out statistical tests 

for establishing whether there was a significant improvement in the L1 

ability with an increase in proficiency level and then comparing it cross-

linguistically. We could only formulate observed tendencies, which were, 

however, very clear in case of L2 production. For L2 perception the 

differences were so small that we were not able to state whether no change 

could be observed or whether it could not be observed due to an insufficient 

number of speakers per proficiency level for some L1s.  

  The unequal division of speakers across different proficiency levels 

became especially troublesome when we tried to recreate the possible 

learning paths that L2 learners might have taken for L2 production. This 

discussion included another division of subjects into individuals with 

particular interlanguage grammars. This left little room for generalizations as 

in some cases no more than single subjects represented certain types of 

individual grammars at a certain proficiency level.  

  Some remarks concern the test stimuli. We have tried to control as 

many aspects in the stimuli as possible, but also here there were limitations 

to what could be done. Polish has a rich inflectional morphology and a 

Polish noun always consists of a stem and an inflection which may also be 

realized as zero at the surface. Polish stems are inherently consonant-final 

and a following vowel would be interpreted as an inflection. We tried to test 

the effect of quantity sensitivity in our data and this could be done for Polish 

only by the distinction between closed and open syllables, as Polish has no 
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vowel length distinction. Hence, in word-final position the open vs. closed 

syllable difference was inherently confounded with the bare stem and stem 

with an inflection difference. Since inflectional morphology does not play a 

crucial role in stress assignment in any of the L1s involved here except for 

Russian, we have assumed that (with the exception of Russian) any effects 

found in that position could be ascribed to QS, especially since QS did 

characterize many of the L1s discussed. Nevertheless, it may be possible that 

in some cases the morphological distinction did play a role and that this was 

left unrecognized in the analysis. Ideally, this should be tested where the two 

conditions do not overlap. For the L2 tested in this study this does not seem 

to be possible, however.  

  Obviously, all statements made in this dissertation refer only to L2 

Polish, but it can be maintained that they can be extended to L2s with very 

regular phonological (fixed) stress in general. We do not know if the same 

would hold for languages in which stress position is not fixed or where stress 

is lexical. Quite possibly not, as L2 acquisition of, for instance, lexical stress 

is quite different in nature requiring encoding of stress for a word in its 

abstract representation and not acquisition of a rule. This is a different 

process and in such an acquisitional situation L2 perception will also play a 

different role than it did in the case of Polish.  

  Also importantly, in this dissertation we analyzed only classroom L2 

acquisition combined with naturalistic acquisition, i.e. all subjects lived in 

the country where L2 was spoken but at the same time attended regular 

courses in L2. Our conclusions do not necessarily hold for entirely 

naturalistic L2 acquisition where L2 learners are simply immersed in an L2 

speaking environment without taking classes with explicit instructions. We 

imagine that in such a situation stress perception would play a vital role in 

successful L2 acquisition of stress in production, especially for languages 

with a mobile or lexical stress.  

  In the current study we focused on main stress only. Involving other 

factors such as secondary stresses would have allowed analyzing the L2 

acquisition in even more detail, concerning notions such as acquisition of 

metrical feet or the assignment of their directionality. This was, however, not 

within the scope of the current work. 

  Finally, the methodology that we used for testing L2 perception of 

stress was slightly unusual in the sense that we used stimuli that phonetically 

contained Polish stress which was not necessarily located in a typical 

‘Polish’ (i.e. pre-final) position in the word. One of the ways our results 

could be verified is by conducting a similar study testing L2 perception with 

different methodology, for example asking subjects to parse speech in an L2 

with a fixed position of stress, and thus indirectly testing their ability to 

identify stress in a language. Also, as pointed out in chapter 4, ideally an 
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acoustic analysis of the stimuli used for the perception task should be 

performed in order to confirm that the phonetic cues used by the reader were 

the same as those listed in the literature. This concerns not only 

measurements on the stressed syllables but also unstressed syllables in the 

stimuli (due to the relational nature of stress). We agree on the usefulness of 

such an investigation, and the relevant data continue to be available, but this 

analysis was not possible within the time span of this dissertation. 

 

7.3 Future research 

 

In this section we would like to propose some ideas for future research 

inspired by the current study.  

  First of all, it will be interesting to continue research in the area of L2 

perception of stress and investigate further how the function of stress, as a 

factor emerging as relevant in this dissertation, affects speakers’ perception 

of stress. A conscious choice of native speakers of a few languages with a 

regular or fixed stress pattern should be made, however, with differences in 

the degree to which speakers use stress in L1 (e.g. for speech segmentation) 

and on the basis of that become sensitive to stress information in varying 

degrees.  

  Second, it would be interesting to obtain a wider picture and test the 

same type of L2 as in this dissertation again, thus with a fixed position of 

stress, but using different methodology (see ideas outlined in § 7.2) and see 

whether the results are repeated. The next step would be to investigate an L2 

with regular phonological stress which is not fixed but mobile, however, still 

phonologically regular, e.g. Levantine Arabic, a language with QS trochaic 

feet assigned rightward (for Lebanese, Haddad, 1986; for Palestinian, 

Herzallah, 1993, Abu-Salem, 1984; for Egyptian, Broselow, 1979). The final 

step would be to investigate a language with a completely lexical system 

such as Russian, as an L2.  

  Third, it would be interesting to investigate further the claim about 

stress ‘deafness’ being irreversible. This suggests a study in which L2 

learners would be consistently tested on their L2 perception of stress with an 

increase in their L2 competence. It might be interesting to introduce an effect 

of training as an independent variable, with one group of L2 learners 

acquiring an L2 following a typical curriculum and another additionally 

receiving explicit training on stress perception. A report already exists that 

such explicit training seems to bring positive results in the L2 production of 

stress (Trouvain & Gut, 2007).  
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  Needless to say, more native speakers of more L1s without stress 

should be tested to determine whether the representation of L2 stress is 

created at the level where it is absent from L1, and, if so, then how it is 

created.  

  Finally, the issue of QS in L2 that has arisen in the data in this 

dissertation needs further investigation with the aim of finding out whether it 

indeed is a kind of ‘universal’ property easily detectable by language 

learners, even those with a QI L1. In order to determine whether that QS in 

the L2 data resulted from some universal association between the amount of 

phonological material in a syllable and prominence or rather L3 transfer, two 

types of L2 learners should be tested. An L2 acquisition study could be 

conducted with two groups of native speakers of the same QI L1 in which 

one group has a/some knowledge of QS L3 while the other one should be as 

monolingual as possible. Ideally a language situation should also be chosen 

in which the full extent of QS could be tested, i.e. the effect of both vowel 

length and syllable closure by (a) coda consonant(s). 

  L2 acquisition is not only a fascinating linguistic process from a 

theoretical point of view, but its investigation is also rapidly gaining interest 

and relevance in today’s world thanks to globalization. We can only hope 

that this dissertation will be considered a relevant contribution in this area of 

research and that it will raise more discussion leading to further research 

either in the above-mentioned directions or others that might have inspired 

the reader.  
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Appendix I 

 

The Polish and English version of the questionnaires administered to the 

participants
1
: 

 

Kwestionariusz. 

(badania językowe; Utrecht Institute of Linguistics OTS) 

 

Wszystkie dane zawarte w tym kwestionariuszu są poufne i będą używane 

anonimowo tylko w celach naukowych. 

 

1. Imię i nazwisko:… 

2. Wiek:… 

3. Płeć:… 

4. Kontakt (w razie konsultacji co do podanych informacji): e-mail:… 

lub telefon… 

5. Jaki jest twój język ojczysty (czyli język, którego się nauczyłeś/łaś jako 

pierwszego, który jest dla ciebie najbardziej naturalny)?… 

6. W którym regionie twojego kraju dorastałeś/łaś?… 

7. Czy ludzie w twoim regionie, i ty też, mówią dialektem, który różni się od 

ogólnie używanego standardowego języka? Jeżeli tak, to jaki to dialect… 

8. Jaki jest język ojczysty twoich rodziców: matka…ojciec… 

9. W którym kraju mieszkałeś/łaś od momentu urodzenia? Podaj kraj(e) i 

twój wiek (od…do…) kiedy mieszkałeś/łaś  w danym kraju … 

10. Czy: 

• język polski jest dla ciebie językiem obcym, czyli takim którego 

zacząłeś/łaś się uczyć jako drugiego (trzeciego, itd.) języka?… 

• mówisz po polsku tak samo biegle jak swoim językiem ojczystym?.. 

                                                
1
 We would like to thank Paola Escudero (of the University of Amsterdam) for the 

help with the construction of the questionnaires.  
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11. Czy znasz jeszcze w jakieś inne języki obce? Jeżeli tak, to podaj jakie i 

kolejność, w której się ich nauczyłeś/łaś… 

12. Ile miałeś/łaś lat kiedy zaczałeś/łaś się uczyć polskiego?… 

13. Ile lat/miesięcy uczysz się polskiego?… 

14. Czy uczyłeś/łaś się polskiego gdzie indziej oprócz tej szkoły (w domu, w 

szkole, na kursie)?… 

15. Jeżeli uczęszczałeś/łaś na jakieś inne kursy nauki języka polskiego 

(oprócz tej szkoły) to podaj jakie i jak długo trwały… 

16. Ile lat/miesięcy uczysz się polskiego w tej szkole?… 

17. Podaj pełną nazwę twojego kierunku/ rodzaju kursu w tej szkole… 

18. W jakim języku uczyłeś/łaś się (czyli w jakim języku uczyłeś/łaś się np. 

przedmiotów takich jak matematyka, biologia, religia itd.) w: 

• szkole podstawowej… 

• szkole średniej… 

• na uniwersytecie (innym niż ta szkoła)… 

19. Proszę, oceń swoje umiejętności językowe w zakresie języka polskiego 

(wybierz jedną z podanych opcji): 

 

Mówienie jak rodowity Polak       płynne       dobre       średnie       złe 

Rozumienie jak rodowity Polak       płynne       dobre       średnie       złe 

Czytanie jak rodowity Polak       płynne       dobre       średnie       złe 

Pisanie  jak rodowity Polak       płynne       dobre       średnie       złe 

Słownictwo jak rodowity Polak       płynne       dobre       średnie       złe 

Gramatyka jak rodowity Polak       płynna       dobra       średnia       zła 

Akcent  jak rodowity Polak       płynny       dobry       średni        zły 

Płynność jak rodowity Polak       płynna       dobra       średnia       zła 

 

20. W jakim języku rozmawiasz z: 

a) bliską rodziną, w domu (rodzice, rodzeństwo, dziadkowie)… 

b) przyjaciółmi, kolegami… 

c) ze sobą (w myślach, gdy jesteś zły/zła, gdy liczysz lub gdy śnisz…)… 

21. Czy pozostajesz w kontakcie z językiem polskim (Polakami) poza tą 

szkołą: 

• Ile godzin tygodniowo oglądzasz telewizję po polsku?… 

• Ile godzin tygodniowo słuchasz polskiego radia?… 

• Ile godzin tygodniowo spędzasz czytając po polsku (książki, 

gazety)?… 

• Jak często rozmawiasz po polsku poza tą szkołą?… 

22. Czy masz jakieś problemy ze słuchem lub mową?… 

 

Serdecznie dziękujemy. 
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Questionnaire. 

(linguistic research; Utrecht Institute of Linguistics OTS) 

 

All information provided in this questionnaire is confidential and will be 

used anonymously for scientific purposes only. 

 

1.Name:… 

2. Age:… 

3. Sex:… 

4. Availability (in case it is necessary to consult you about the information 

provided): e-mail:…or tel.… 

5. What is your native language (i.e. the language you learnt first and which 

feels most natural to you)?… 

6. Which region of your country did you grow up in?… 

7. Do the people in your region, including you, speak a dialect that is 

different from the standard language used in your country? If yes, please 

name it… 

8. What is the native language of your parents? mother…father… 

9. What countries have you lived in during your lifetime (please indicate the 

corresponding years)?… 

10. Is Polish: 

• your second/foreign language?… 

• as fluent as your native language?… 

11. Do you speak any other languages? If yes, indicate them in the order 

learnt… 

12. How old were you when you started to learn Polish?… 

13. How many years/months have you been learning Polish?… 

14. Did you learn Polish anywhere else except for this school (e.g. home, 

school, courses, etc.)?… 

15. If you took any other Polish courses before the one you are taking now, 

please specify which and for how long… 

16. How many years/months have you been learning Polish at this school?… 

17. Please give the full name of the course you are taking at this school?… 

18. What was your language of study (i.e. what language was used for 

teaching your non-language lessons (e.g. mathematics, biology, religion etc.) 

at: 

• primary school … 

• secondary school … 

• university (other than this school)… 

19. Please evaluate your linguistic competence in Polish (choose one of the 

given options): 
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Speaking  Near-native    fluent    good    average    bad 

Comprehension  Near-native    fluent    good    average    bad 

Reading  Near-native    fluent    good    average    bad 

Writing   Near-native    fluent    good    average    bad 

Vocabulary  Near-native    fluent    good    average    bad 

Grammar  Near-native    fluent    good    average    bad 

Accent   Near-native    fluent    good    average    bad 

Fluency   Near-native    fluent    good    average    bad 

 

20. What languages do you speak: 

a) with close family (parents, siblings, grandparents)… 

b) with friends, colleagues… 

c) to yourself (when you’re angry, when you calculate or when you 

dream)… 

21. Do you have contact with Polish (Polish people) outside the classroom: 

• How many hours of Polish spoken TV do you watch per week?… 

• How many hours of Polish spoken radio channels do you listen to 

per week?… 

• How many hours of Polish written media (books, newspapers) do 

you read per week?… 

• Do you often speak Polish outside the classroom?… 

22. Do you have any speech or hearing disorder?… 

 

Thank you very much. 
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Appendix II 
 

The test items: 

 

Class 1: all syllables open: -O-O-O  

ta.ba.da, ga.di.ma, ko.ra.bi.lo, ka.ra.na.kta, da.ba.ga, bo.ga.do.ro. 

 

Class 2: only the final syllable closed: -O-O-C 

pa.ta.wol, de.ka.bont, fa.li.mont, mo.ni.da.ron, ma.ka.li.per, le.ga.bo.kat. 

 

Class 3: final and pre-final syllables closed: -O-C-C     

ka.ta.pen.tos, pi.lan.ter, ka.don.tet, ba.ral.don, ka.ta.lin.der, ta.ła.man.der. 

 

Class 4: all syllables closed: -C-C-C  

so.kal.mun.dant, ste.kan.pen.tron, szar.man.der, tan.lak.tant, ka.sal.for.bant, 

tar.gam.ster. 

 

Class 5: antepenultimate and penultimate syllables closed: -C-C-O 

gar.man.da, fan.dal.ga, ra.bon.dal.ga, ba.wal.pin.di, do.rol.man.da, 

man.rol.da. 

 

Class 6: only the antepenultimate syllable closed: -C-O-O 

ka.den.ta.la, pa.gan.de.ta, bon.do.ga, glan.do.ra, lum.pa.ga, da.lon.de.ka, 

ma.kan.du.la. 

 

Class 7: antepenultimate and final syllables closed: -C-O-C 

ma.kon.tra.kan, a.pen.to.ksis, par.we.nant, dan.pi.ton, kar.don.zo.nit, 

poz.wie.lant. 

 

Class 8: pre-final syllable closed:  -O-C-O 

ma.da.dek.tra, po.ren.da, na.dor.ka, ga.lon.da, ra.pi.kan.da. 

 

Bi-syllabic inflections: 

dra.la.na.mi, pan.do.la.mi, fra.bon.ta.mi, par.man.da.mi, tro.da.mi, don.ta.mi. 
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Appendix III 

 

Some additional results based on the L2 perception data: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Distribution of overall accuracy scores within each L1. 

 

Table 1. Pair-wise comparisons of the overall performance for L2 perception 

between different language groups – the language (type) effect. 

  Chin. Fren. Engl. Pol. Sp&It. Germ. Czech Russ. 

Chin.  x
2
  2.67 6.58 9.06 12.35 17.52 17.80 25.79 

 p  .10 <.025 <.005 <.001 <.001 <.001 <.001 

Fren. x2   1.24 2.56 5.14 9.14 9.37 17.06 

 p   .26 .10 <.025 <.005 <.005 <.001 

Engl. x
2
    0.18 1.38 3.22 3.32 7.93 

 p    .67 .24 .072 .068 <.005 

Pol. x
2
     0.68 2.11 2.19 6.45 

 p     .40 .14 .13 <.025 

Sp&It. x
2
      0.22 0.24 1.89 

 p      .63 .62 .16 

Germ. x2       0.00 1.05 

 p       1 .30 

Czech x2        1.04 

 p        .30 

Russ. x
2
         

 p         
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Covariance matrix for all data from L2 perception. 

 

In the 2nd and 3rd column, the compared positions are indicated (the 1st cipher 

and ‘s’ refer to the syllable number and the 2
nd

 number to the position of 

stress: 1=final, 2=penult, 3=antepenult, 4=initial). In the 3
rd

 column the 

variance and covariance are indicated. The last column provides correlations.  

 

d 3s2    /d 3s1    0.7728  0.1169  0.7675  0.781 

d 3s3    /d 3s1    0.4956  0.09188  0.4939  0.63 

d 3s3    /d 3s2    0.3156  0.08851  0.3144  0.387 

d 4s1    /d 3s1    1.009  0.1286  1.007  1.01 

d 4s1    /d 3s2    0.7096  0.1168  0.707  0.684 

d 4s1    /d 3s3    0.4875  0.09381  0.4873  0.591 

d 4s2    /d 3s1    0.8862  0.1263  0.883  0.839 

d 4s2    /d 3s2    1.008  0.1343  1.004  0.922 

d 4s2    /d 3s3    0.455  0.09648  0.4546  0.523 

d 4s2    /d 4s1    0.8898  0.1291  0.8893  0.804 

d 4s3    /d 3s1    0.4909  0.08687  0.4894  0.662 

d 4s3    /d 3s2    0.4888  0.08854  0.487   0.637 

d 4s3    /d 3s3    0.4467  0.07553  0.4465  0.731 

d 4s3    /d 4s1    0.4558  0.08768  0.456  0.586 

d 4s3    /d 4s2    0.516  0.09323  0.5156  0.629 

d 4s4    /d 3s1    0.2231  0.08056  0.2231  0.29 

d 4s4    /d 3s2    0.06758  0.08068  0.0679  0.0849 

d 4s4    /d 3s3    0.5446  0.08055  0.5445  0.86 

d 4s4    /d 4s1    0.307  0.08452  0.307  0.381 

d 4s4    /d 4s2    0.1931  0.08609  0.1931  0.227 

d 4s4    /d 4s3    0.1973   0.0649  0.1973  0.331 

 

Stress position effect: pair-wise comparisons within each language. 

 

Below the results of pair-wise comparisons of all stress positions performed 

within each language group are presented. The relevant contrasts (i.e. 

positions compared) are indicated by ‘1’ and ‘-1’ within a column. 

 

Russian 

 

ru3s1  1 1 1 0 0 0  

ru3s2                 -1 0 0 1 1 0   

ru3s3                 0 -1 0 -1 0 1   

ru4s1                  0 0 -1 0 0 0   

ru4s2                  0 0 0 0 -1 0   
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ru4s3                  0 0 0  0 0 -1   

result                -0.22 0.42 0.37 0.64 0.35 0.30   

chi square (1df) 0.94 3.43 4.14 6.19 2.96 2.25   

p-value  .33 .064 <.05 <.025 .08 .13 

 

ru3s3                  1 0 0 0 0 0 0  

ru4s1                0 1 1 1 0 0 0  

ru4s2                  0 -1 0 0 1 1 0  

ru4s3                  0 0 -1 0 -1 0 1   

ru4s4                 -1 0 0 -1 0 -1 -1 

result                 1.18 -0.24 0.35 1.23 0.59 1.47 0.88  

chi square (1df) 39.71 1.24 2.37 24.78 6.56 29.87 14.72   

p-value  <.001 .26 .12 <.001 <.025 <.001 <.001 

 

English 

 

en3s1  1 1 1 0 0 0   

en3s2  -1 0 0 1 1 0   

en3s3  0 -1 0 -1 0 1   

en4s1  0 0 -1 0 0 0   

en4s2  0 0 0 0 -1 0   

en4s3  0 0 0 0 0 -1   

result  0.47 0.05 1.20 -0.41 -0.28 0.13   

chi square (1df) 2.99 0.03 33.73 1.50 1.45 0.26   

p-value  .08 .86 <.001 .22 .22 .61 

 

en3s3  1 0 0 0 0 0 0 

en4s1  0  1 1 1 0 0 0   

en4s2  0 -1 0 0 1 1 0 

en4s3  0 0 -1 0 -1 0 1   

en4s4  -1 0 0 -1 0 -1 -1   

result  1.02 -1.01 -1.01 -0.12 0.00 0.89 0.89   

chi square (1df) 19.03 14.33 11.41 0.14 0.00 5.84 8.29   

p-value  <.001 <.001 <.001 .70 1 <.025 <.005 

 

French 

 

fr3s1  1 1 1 0 0 0   

fr3s2  -1 0 0 1 1 0   

fr3s3  0 -1 0 -1 0 1   

fr4s1  0 0 -1 0 0 0   

fr4s2  0 0 0 0 -1 0   
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fr4s3  0 0 0 0 0 -1   

result  0.54 -0.57 0.68 -1.11 -0.26 0.75   

chi square (1df) 4.14 3.88 11.60 10.95 1.25 8.71   

p-value  <.05 <.05 <.001 <.001 .26 <.005 

 

fr3s3  1 0 0 0 0 0 0 

fr4s1  0 1 1 1 0 0 0   

fr4s2  0 -1 0 0 1 1 0   

fr4s3  0 0 -1 0 -1 0 1   

fr4s4  -1 0 0 -1 0 -1 -1   

result  0.91 -0.40 -0.50 -0.35 -0.10 0.06 0.16   

chi square (1df) 15.06 2.31 2.86 1.08 0.11 0.02 0.26   

p-value  <.001 .12 .09 .29 .74 .88 .61 

 

German 

 

ge3s1  1 1 1 0 0 0   

ge3s2  -1 0 0 1 1 0   

ge3s3  0 -1  0 -1 0 1   

ge4s1  0 0 -1 0 0 0   

ge4s2  0 0 0 0 -1 0   

ge4s3  0 0 0 0 0 -1   

result  0.60 0.15 0.38 -0.44 -0.22 0.43   

chi square (1df) 6.19 0.35 3.76 2.36 1.14 3.62   

p-value  <.025 .55 .052 .12 .28 .057 

 

ge3s3  1 0 0 0 0 0 0  

ge4s1  0 1 1 1 0 0 0   

ge4s2  0 -1 0 0 1 1 0   

ge4s3  0 0 -1 0 -1 0 1   

ge4s4  -1 0 0 -1 0 -1 -1   

result  1.00 -0.01 0.21 0.77 0.21 0.78 0.56   

chi square (1df) 22.64 0.00 0.63 7.32 0.69 6.32 4.62   

p-value  <.001 1 .42 <.01 .40 <.025 <.05 

 

Czech 

 

cz3s1  1 1 1 0 0 0   

cz3s2  -1 0 0 1 1 0   

cz3s3  0 -1 0 -1 0 1   

cz4s1  0 0 -1 0 0 0   

cz4s2  0 0 0 0 -1 0   
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cz4s3  0 0 0 0 0 -1   

result  0.09 0.13 0.34 0.04 -0.02 1.06   

chi square (1df) 0.13 0.25 3.03 0.02 0.01 22.76   

p-value  .71 .61 .081 .88 .92 <.001 

 

cz3s3  1 0 0 0 0 0 0   

cz4s1  0 1 1  1 0 0 0   

cz4s2   0 -1 0 0 1 1 0   

cz4s3  0 0 -1 0 -1 0 1   

cz4s4  -1 0 0 -1 0 -1 -1   

result  1.26 -0.27 0.85 1.05 1.12 1.32 0.20   

chi square (1df) 37.15 1.34 11.19 14.08 19.20 18.63 0.62   

p-value  <.001 .24 <.001 <.001 <.001 <.001 .43 

 

Polish 

 

po3s1  1 1 1 0 0 0   

po3s2  -1 0 0 1 1 0   

po3s3  0 -1 0 -1 0 1   

po4s1  0 0 -1 0 0 0   

po4s2  0 0 0 0 -1 0   

po4s3  0 0 0 0 0 -1   

result  -0.03 -0.19 0.39 -0.16 0.64 0.66   

chi square (1df) 0.02 0.50 4.01 0.26 8.69 7.57   

p-value  .88 .47 <.05 .61 <.005 <.01 

 

po3s3  1 0 0 0 0 0 0   

po4s1  0 1 0 1 0 0 0   

po4s2  0 -1 0 0 1 1 0   

po4s3  0 0 -1 0 -1 0 1   

po4s4  -1 0 0 -1 0 -1 -1   

result  1.17 0.22 0.07 0.59 -0.15 0.37 0.52   

chi square (1df) 28.47 0.81 0.07 3.80 0.29 1.25 3.40   

p-value  <.001 .36 .79 .051 .59 .26 .065 

 

Spanish & Italian 

 

sp3s1  1 1 1 0 0 0   

sp3s2  -1 0 0 1 1 0   

sp3s3  0 -1 0 -1 0 1   

sp4s1  0 0 -1 0 0 0   

sp4s2  0 0 0 0 -1 0   
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sp4s3  0 0 0 0 0 -1   

result  -0.07 0.05 0.32 0.12 0.60 0.23   

chi square (1df) 0.06 0.03 2.16 0.11 5.81 0.73   

p-value  .80 .86 .14 .74 <.025 .39 

 

sp3s3  1 0 0 0 0 0 0   

sp4s1  0 1 1 1 0 0 0   

sp4s2  0 -1 0 0 1 1 0   

sp4s3  0 0 -1 0 -1 0 1   

sp4s4  -1 0 0 -1 0 -1 -1   

result  1.42 0.21 -0.04 1.15 -0.25 0.94 1.19   

chi square (1df) 34.05 0.55 0.02 10.99 0.64 6.17 13.91   

p-value  <.001 .45 .88 <.001 .42 <.025 <.001 

 

Chinese 

 

ch3s1  1 1 1 0 0 0   

ch3s2  -1 0 0 1 1 0   

ch3s3  0 -1 0 -1 0 1   

ch4s1  0 0 -1 0 0 0   

ch4s2  0 0 0 0 -1 0   

ch4s3  0 0 0 0 0 -1   

result  0.15 -0.48 0.98 -0.64 -0.41 0.23   

chi square (1df) 0.20 1.70 13.66 2.11 1.98 0.52   

p-value  .65 .19 <.001 .14 .15 .47 

 

ch3s3  1 0 0 0 0 0 0  

ch4s1  0 1 1 1 0 0 0  

ch4s2  0 -1 0 0 1 1 0   

ch4s3  0 0 -1 0 -1 0 1   

ch4s4  -1 0 0 -1 0 -1 -1   

result  0.48 -1.23 -1.23 -0.98 0.00 0.25 0.25  

chi square (1df) 2.81 12.06 9.47 4.70 0.00 0.27 0.40   

p-value  .093 <.001 <.005 <.05 1 .60 .52 
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Samenvatting in het Nederlands 

 

Dit proefschrift bestudeert de perceptie en productie in tweede taal (T2) 

verwerving. Het hoofddoel is om te onderzoeken hoe de verschillen tussen 

klemtoonsystemen van moedertaalsprekers (‘native speakers’) van een aantal 

verschillende talen (T1) de tweede taalverwerving beïnvloeden. Er werden 

twee aspecten onderzocht. Ten eerste, zijn de verschillen in de formele 

kenmerken van T1 en T2 klemtoon bestudeerd, vooral degenen die 

uitgedrukt zijn in ‘parameter settings’ in een typologisch raamwerk. Ten 

tweede, werd de functie van T1 klemtoon en de invloed op de representatie 

van klemtoon in het mentale lexicon onderzocht. Moedertaalsprekers van 

zeven talen hebben deelgenomen aan een T2 perceptie en productie-

experiment, waarbij Pools de T2 was. De sprekers waren Russisch (lexicale 

klemtoon), Duits, Engels, Spaans/Italiaans
1
 (allemaal met hoofdklemtoon 

binnen drie lettergrepen van de rechterkant van het woord), Tsjechisch 

(woordinitiële klemtoon), Frans (frasefinale klemtoon) en Chinees 

(toontaal). T2 Pools heeft een prefinale klemtoon. Het onderzoek maakte 

gebruik van zowel fonologische als psycholinguïstische literatuur om een 

duidelijk beeld te kunnen krijgen over de verschillende aspecten die bij (T2) 

klemtoonverwerving een rol spelen.  

  De hoofddoelen van dit proefschrift waren de volgende. Ten eerste was 

het onderzoek gericht op een beter begrip van T2 klemtoonverwerving door 

volwassenen, door de invloed te onderzoeken die T1 eigenschappen hebben 

op T2 klemtoonverwerving en de relatie tussen T2 perceptie en productie te 

analyseren. Ten tweede, werd de complexiteit van (T2) perceptieprocessen 

onderzocht, inclusief een discussie over de rol die T1 

klemtooneigenschappen hebben op de klemtoonwaarneming van T2. Tot slot 

                                                
1 De moedertaalsprekers van Spaans en Italiaans werden in deze studie in één groep 

samengevoegd, omdat er te weining sprekers van iedere groep apart beschikbaar 

waren om de data apart te analyseren. Bovendien zijn de verschillen tussen de 

metrische systemen van deze twee talen minimaal en verwaarloosbaar voor het doel 

van deze studie. 
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was het doel een antwoord te kunnen geven op de vraag of, en hoe, de 

verschillende eigenschappen van T1 klemtoon, of afwezigheid van klemtoon 

in T1 (zoals in het Chinees en Frans) de T2 klemtoonverwerving 

beïnvloeden. De mogelijke effecten van klemtoonpositie in het woord, 

woordlengte, lettergreepstructuur en de morfologische structuur van het 

woord zijn hiervoor onderzocht.  

 

Perceptie van T2 klemtoon. 

 

Recentelijk is T2 klemtoonperceptie onderzocht en geformaliseerd in 

psycholinguïstische en fonologische modellen. Dit biedt een raamwerk voor 

cross-linguïstisch klemtoonperceptie-onderzoek. Modellen in beide velden 

stellen voor dat T2 klemtoonwaarneming van sprekers van verschillende 

talen en de verschillen die zijn gevonden in deze vaardigheid tussen sprekers 

van verschillende talen, zijn gebaseerd op de ‘surface observability’2 van de 

regelmatigheid van T1 klemtoonpatronen. De aanname is dat de 

linguïstische representatie van de T1 klemtoon klemtoonperceptie 

beïnvloedt. Het fonologische model van Altmann & Vogel (2002), het Stress 

Typology Model (STM), neemt aan dat de klemtoonwaarneming in T2 

gebaseerd is op de regelmatigheid van het T1 klemtoonpatroon: hoe 

regelmatiger het T1 klemtoonpatroon, hoe zwakker de T2 

klemtoonperceptievaardigheden van moedertaalsprekers van deze T1 zullen 

zijn. Het achterliggende idee is dat de regelmatigheid van het T1 

klemtoonpatroon een groter aantal omzettingen van metrische parameters 

naar positieve waarden vereist (zoals gedefiniëerd in het model), welke dan 

met T2 perceptie kunnen interfereren. 

  Het psycholinguïstische model van Peperkamp & Dupoux (2002), het 

Stress Deafness Model (SDM), stelt voor dat het gegeven of de 

regelmatigheid van het T1 klemtoonpatroon waargenomen kan worden 

klemtoonperceptie (in zowel T1 als T2) bepaalt. Een volledige 

regelmatigheid van T1 klemtoon leidt tot klemtoon‘doofheid’. Als klemtoon 

regelmatig toegepast zou worden door een regel, is klemtoonrepresentatie in 

het mentale lexicon niet nodig. Een onregelmatig klemtoonpatroon 

daarentegen vereist lexicale codering. Afwezigheid van 

klemtoonrepresentatie leidt tot zwakke klemtoonperceptie, terwijl mentaal 

gerepresenteerde klemtoon leidt tot goede klemtoonwaarneming. Deze 

hypothese werd oorspronkelijk geformuleerd voor klemtoonperceptie in het 

                                                
2 Het kan zijn dat de regelmatigheid van woordklemtoon niet meteen waargenomen 

kan worden op fraseniveau, omdat er andere klemtoonpatronen kunnen ontstaan als 

gevolg van processen zoals klemtoondeletie of verschuiving. Het 

woordklemtoonpatroon is dan niet meteen ‘surface observable’ (zie Peperkamp 

(2004) en hoofdstuk 3). 
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algemeen, dus ook voor T1 waarneming, maar het is recentelijk ook 

gesuggereerd dat deze aanname ook geldt voor perceptie en representatie 

van T2 (Dupoux, et al., 2008).    

  In deze studie is onderzocht of de voorspellingen van bovengenoemde 

modellen voor perceptie van T2 klemtoon uitkomen. Onze resultaten kunnen 

gedeeltelijk, maar niet volledig worden verklaard door de 

klemtoonperceptiemodellen. De data laten zien dat (de ‘surface 

observability’ van) klemtoonregelmatigheid slechts gedeeltelijk de (variatie 

in) sprekers’ klemtoonperceptie kan verklaren. De functie die klemtoon in 

T1 heeft kan ook van belang zijn voor de waarneming. Als klemtoon 

onvoorspelbaar en lexicaal gecodeerd is, zoals in het Russisch, heeft het een 

belangrijke contrastieve functie. Beide modellen veronderstellen dat 

Russische sprekers goed zijn in klemtoonperceptie. De resultaten van deze 

studie bevestigen die aanname.  

  Voor sprekers van andere talen, zoals Engels, Duits en Spaans/Italiaans, 

heeft klemtoon gedeeltelijk een contrastieve functie, maar het is ook 

gedeeltelijk voorspelbaar. De verwachting is dat klemtoon (misschien) een 

beperktere mate van codering vereist, maar dat volgens beide modellen 

moedertaalsprekers van deze talen in ieder geval redelijk en vergelijkbaar 

goed in hun klemtoonperceptie zouden moeten zijn. Echter, ondanks de 

vergelijkbare T1 patronen verschillen de Engelse, Duitse en 

Spaanse/Italiaanse sprekers sterk in klemtoonwaarneming in ons experiment. 

De Engelse sprekers  hebben significant meer moeite (en meer moeite in het 

algemeen) dan de andere twee groepen.  

  Om deze resultaten te verklaren stellen wij voor dat de rol die klemtoon 

in T1 woordherkenning speelt, bepalend is voor klemtoonwaarneming. 

Onafhankelijke studies hebben aangetoond (een serie van studies bij Cutler 

et al.) dat klemtoon in verschillende mate woordherkenning kan faciliteren. 

Wij stellen voor dat de klemtoonperceptie ook door deze functie bepaald kan 

worden. Voor Engelse sprekers is klemtooninformatie niet zo cruciaal voor 

woordherkening als voor Duits of Spaans. Hoe minder klemtooninformatie 

er in T1 spraakverwerking  wordt gebruikt, hoe zwakker de 

klemtoonwaarneming (in T2) van sprekers van deze taal.  

  Verder stellen wij voor dat het niveau binnen de prosodische hiërarchie  

waar klemtoon operationeel is, essentieel is voor klemtoonwaarneming. In 

talen die geen klemtoon op het woordniveau hebben, zoals in een  

klemtoontaal als Frans of een toontaal als Chinees, kan de afwezigheid van 

klemtoonrepresentatie op dat niveau zwakke waarneming veroorzaken. Dit 

beeld lieten de Franse en Chinese sprekers ook zien in het experiment. 

Terwijl zowel het SDM en het STM de zwakke perceptie van Franse 

sprekers door de regelmatigheid van hun T1 klemtoonpatroon verklaren, 
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stellen wij voor dat de ‘Franse’ zwakke perceptie voortkomt uit een gebrek 

aan klemtoonrepresentatie op woordniveau. 

  De bevinding dat de Chinese sprekers aanzienlijke moeite hadden met 

klemtoonwaarneming gaat tegen de verwachtingen van het STM (getoetst 

voor T2 Engels) in. Dit model stelt namelijk voor dat afwezigheid van T1 

klemtoon geen positieve ‘parameter settings’ vereist die met T2 

klemtoonperceptie zouden kunnen interfereren. Wij stellen voor dat de 

goede klemtoonwaarnemingsresultaten die gerapporteerd zijn voor 

moedertaalsprekers van T1 talen zonder klemtoon op perceptie-

experimenten met Engels als T2 gevonden zijn doordat de fonetische 

kenmerken die T1 tonen markeren ook T2 klemtoon bepalen. Dat is niet 

hetzelfde als een succesvolle klemtoonperceptie van T2. In het Pools zijn de 

fonetische kenmerken niet gelijk aan de tooneigenschappen. Hierdoor 

kunnen de Chinese sprekers klemtoon niet identificeren. Dit suggereert dat 

de Chinese sprekers de fonetiek van de T2 klemtoon niet hebben verworven, 

maar ook dat zij heel waarschijnlijk de mentale representatie van T2 

klemtoon (nog) niet verworven hebben. 

  De meest spectaculaire resultaten werden van Tsjechische sprekers 

verkregen. Hun gedrag op de klemtoonwaarnemingstaak gaat tegen de 

voorspellingen van beide modellen in. De Tsjechische sprekers waren zeer 

succesvol in het klemtoonperceptie-experiment van het Pools. Dit betekent 

dat een extreem regelmatige T1 klemtoon (zoals het Tsjechisch) niet persé 

tot klemtoon‘doofheid’ leidt. In het Tsjechisch heeft klemtoon een 

belangrijke onderscheidende functie die blijkt cruciaal te zijn voor 

spraaksegmentatie. Onze hypothese is dat het belang van klemtoon in T1 

spraaksegmentatie ook bepalend is voor klemtoonperceptie, dus ook bij een 

compleet regelmatige T1 klemtoon. 

  Het fonologische en psycholinguïstische modellen veronderstellen dat 

klemtoon‘doofheid’ persistent is en niet veranderd. Dit beeld wordt 

ondersteund door de data van deze dissertatie. De modellen voorspellen dat 

zodra de perceptuele vaardigheid voor klemtoon in T1 gevormd is, dit 

onveranderd blijft, dus ook voor klemtoonperceptie van T2. 

Klemtoonwaarneming in T2 is dus een direct gevolg van het algemene (of 

T1) perceptievermogen. Doordat de resultaten van deze dissertatie gebaseerd 

zijn op ongelijke aantallen proefpersonen per vaardigheidsniveau, kunnen 

we deze claim niet statistisch onderbouwen. De patronen in de data lieten 

echter zien dat de proefpersonen binnen elke taalgroep inderdaad weinig tot 

geen vooruitgang boekten, en dat over het algemeen de score op het 

beginners’ niveau de gemiddelde score van de hele taalgroep voorspelde. Dit 

is precies wat de verwachtingen van de modellen zijn. 

  Samenvattend is de belangrijkste bijdrage van dit proefschrift aan T2 

klemtoonperceptie dat de (waarneembaarheid van de) regelmatigheid van het 
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T1 klemtoonpatroon niet het enige kenmerk is dat implicaties kan hebben 

voor de klemtoonperceptie van T2. Perceptie kan ook gevormd worden door 

andere functies die T1 klemtoon heeft, zoals in spraaksegmentatie of 

woordherkenning. Ook het niveau waarop klemtoon in T1 een rol speelt is 

relevant; als klemtoon in T1 op een ander niveau van de prosodische 

hiërarchie dan in T2 operationeel is, zullen moedertaalsprekers zeer 

waarschijnlijk beperkte gevoeligheid voor T2 klemtooninformatie op dit 

niveau hebben.  

 

Vergelijking van perceptie en productie van T2 klemtoon. 

 

In de literatuur is weinig bekend over de relatie tussen T2 klemtoonperceptie 

en productie. Bovengenoemde klemtoonperceptiemodellen concentreren 

zich op de consequenties die de aanwezigheid of afwezigheid van de 

abstracte representatie van klemtoon kunnen hebben voor de perceptie van 

(T2) klemtoon zonder de mogelijke implicaties voor T2 productie te 

noemen. In andere fonologische gebieden, zoals klankniveau, wordt 

succesvolle T2 perceptie beschouwd als een vereiste voor succesvolle T2 

productie. Een belangrijke bijdrage van deze dissertatie is om de T2 

perceptie en productie te vergelijken. De sprekers van zeven verschillende 

T1 talen hebben aan zowel perceptie als productietaken van Poolse klemtoon 

meegedaan. Dit onderzoek leverde interessante informatie over twee 

aspecten van de relatie tussen hun T2 perceptie en productie. 

  Ten eerste hebben wij onderzocht of voorspellingen gedaan konden 

worden over de T2 klemtoonproductie op basis van de beschikbare modellen 

voor T2 perceptie. Dit bleek niet het geval. De prestaties op de T2 productie 

van Poolse prefinale klemtoon lieten een duidelijke splitsing zien tussen 

moedertaalsprekers van Duits, Spaans/Italiaans, Russisch en Engels aan de 

ene kant, en moedertaalsprekers van Frans, Tsjechisch en Chinees, aan de 

andere kant. De eerste groep behaalde beduidend hogere correctscores dan 

de tweede. Er is geen direct verband tussen de perceptie en productiescores; 

diegenen die de beste resultaten behaalden in de (T2) perceptietaak van 

Poolse klemtoon, waren niet persé ook het best in T2 productie. Tsjechische 

beginnende leerders van het Pools als T2 (en de hele Tsjechische groep in 

het algemeen) waren heel goed in T2 perceptie van Poolse klemtoon maar zij 

presteerden zwak in de productie van T2 klemtoon. Omgekeerd waren 

moedertaalsprekers van het Engels redelijk zwak in de T2 perceptie van 

Poolse klemtoon, maar waren ze veel beter in de productietaak. De rol die 

een abstracte klemtoonrepresentatie in het mentale lexicon heeft voor (T2) 

klemtoonperceptie, is niet hetzelfde voor T2 klemtoonproductie.  

  Ten tweede was de T2 productie door moedertaalsprekers van bijna alle 

T1s (behalve de Tsjechische, Franse en Chinese beginners) beter dan hun T2 
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klemtoonperceptie. Dit is het tegenovergestelde van wat wordt voorgesteld 

voor bijvoorbeeld de T2 perceptie en productie van klanken (zie hoofdstuk 

6). Klemtoon lijkt dus een uitzondering te zijn in de relatie tussen T2 

perceptie en productie; in tegenstelling tot andere gebieden van fonologie, is 

correcte T2 perceptie niet vereist voor correcte T2 productie, in ieder geval 

voor gestructureerde T2 klassikale verwerving van T2 Pools. Dit lijkt ook 

het geval te zijn voor T1 sprekers van een T1 waar klemtoon‘doofheid’ 

bestaat. Moedertaalsprekers van sommige T1s zijn misschien niet in staat om 

klemtoon te horen in hun T1, maar zij kunnen nog steeds heel goed een 

100% correcte klemtoonpatroon van hun T1 produceren.   

 

De effecten van T1 klemtooneigenschappen in T2  klemtoon perceptie en 

productie. 

 

De gemiddelde scores op de perceptie en productietaken lieten een algemeen 

beeld zien. Vervolgens hebben we ingezoomd op de fonologische 

kenmerken die de prestaties op de T2 taken mogelijk hebben beïnvloed. Een 

analyse keek of de T1 klemtoonpositie in een woord effect had op de 

klemtoonplaatsing in T2 productie en of het effect had op de vaardigheid van 

sprekers om de T2 klemtoon in perceptie te identificeren. De positie van 

klemtoon bleek een belangrijke rol te spelen in T2 verwerving op een aantal 

manieren.  

  De T2 productiedata lieten zien dat als prefinale klemtoon (het T2 doel) 

een mogelijke positie voor T1 klemtoon is, maar niet persé de enige, 

moedertaalsprekers van een dergelijk taal in eerste instantie een voordeel 

hebben over moedertaalsprekers van een taal die een dergelijk positie niet 

heeft en/of niet toelaat. Duits, Spaans en Italiaans, Russisch en Engels 

bevatten allemaal prefinale klemtoon naast andere klemtoonpatronen, en hun 

productie van prefinale klemtoon was nagenoeg succesvol vanaf de eerste 

stadia van T2 verwerving. In het Tsjechisch, Frans en Chinees is prefinale 

klemtoon of illegaal of bestaat klemtoon niet op het woordniveau. 

Moedertaalsprekers van deze T1s produceerden redelijk lage percentages 

van doel prefinale klemtoon (vergeleken met de eerste boven genoemde 

groep) in de eerste stadia van hun T2 verwerving, maar hun prestaties gingen 

snel vooruit met een toenemend taalvaardigheidsniveau; in meer gevorderde 

stadia waren zij niet slechter dan de sprekers van de eerste groep.  

  Een andere manier waarop de klemtoonpositie in het woord een rol 

speelt in T2 verwerving is de productie van niet-prefinale, dat is niet-T2, 

klemtoonpatronen. Analyses tonen aan dat voor moedertaalsprekers van 

iedere T1, de positie van de meeste van de niet-T2 klemtoonpatronen 

geproduceerd werden op de mogelijke posities van klemtoon in T1. De 

productie van klemtoon op niet-T1 en niet-T2 posities kwam of weinig of 
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helemaal niet voor. Over het algemeen, werden bijna alle klemtoonpatronen 

geproduceerd binnen de drie lettergrepen van de rechterkant van het woord. 

Ook de sprekers die geen klemtoon op woordniveau in hun T1 hebben, 

hadden snel de woordkant waarop klemtoon in het Pools is gelokaliseerd 

ontdekt. Blijkbaar waren moedertaalsprekers van alle T1s nagenoeg 

succesvol in de productie van Poolse klemtoon. 

  Wat betreft T2 perceptie was er een effect van de klemtoonpositie, maar 

was er geen interactie tussen taal en klemtoonpositie. Dat betekent dat de 

verschillen in de klemtoonposities in verschillende T1s geen effect hadden 

op hoe hun moedertaalsprekers T2 klemtoon hebben waargenomen. Er was 

geen faciliterend effect van T1 klemtoonpositie voor de perceptie van 

klemtoon op deze positie in T2. In plaats hiervan was de volgorde van 

gemak waarmee bepaalde posities werden geïdentificeerd hetzelfde voor 

sprekers van alle T1s, alleen de algemene proporties correct voor deze 

posities waren verschillend per taal. Herkenning van klemtoon op 

woordkanten (vergeleken met lettergrepen in het midden van het woord) 

bleek makkelijker en een soort van ‘recency’ effect werd gevonden – 

proefpersonen vonden het het makkelijkst om klemtoon te identificeren die 

als ‘laatste’ in een sequentie van lettergrepen gehoord werd. 

  De factor woordlengte en de vraag of het verschil tussen drie- en vier-

lettergrepige woorden T2 klemtoonverwerking beïnvloed werd ook 

onderzocht. Het woordlengteverschil had een significant effect op T2 

klemtoonperceptie voor de sprekers van alle T1s: het identificeren van 

beklemtoonde lettergrepen was moeilijker in langere woorden dan in kortere. 

Dit effect komt overeen met wat de psycholinguïstische modellen voor 

ophalen van metrische frames voorstellen, namelijk dat het proces van 

ophalen sequentieel is en dat langere woorden gewoon ‘meer tijd nodig’ 

impliceert. In het geval van de T2 klemtoonproductie, had woordlengte 

echter geen significant effect voor de sprekers.  

  De mogelijke invloed van lettergreepstructuur werd ook onderzocht. 

Een effect van lettergreepstructuur in T2 kon verwacht worden als transfer 

vanuit T1s voor sprekers die gevoelig voor lettergreepstructuur zijn, zoals in 

het Engels quantity sensitivity (QS) een rol speelt. In deze talen speelt het 

verschil tussen open en gesloten lettergrepen een rol in klemtoontoekenning. 

In T2 perceptie door moedertaalsprekers van talen die QS hebben in hun 

eigen metrische systeem, had lettergreepstructuur een significant effect 

alleen voor de zwakste groep sprekers, de Engelse sprekers. Bij Duitse en 

Spaanse/Italiaanse sprekers werden geen effecten van lettergreepstructuur 

gevonden. Dit suggereert dat een beter perceptievermogen van klemtoon 

samengaat met een betere vaardigheid om de eigenschappen van het T1 

systeem te onderdrukken, QS in dit geval. Sprekers met zwakke 
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klemtoonperceptie vallen in hun T2 perceptie vaker terug op de kenmerken 

van het T1 systeem.  

  Het is opmerkelijk dat sprekers van alle T1s, dus ook degenen die niet 

gevoelig zijn voor lettergreepstructuur (dus, quantity-insensitive, QI) een 

effect van lettergreepstructuur lieten zien in T2 klemtoonproductie. Als zij 

niet-prefinale klemtoon produceerden, waren zij vaker geneigd om een 

gesloten lettergreep te beklemtonen dan een die geopend was. Het vinden 

van een effect van lettergreepstructuur in T2 werd op basis van de notie van 

transfer verwacht voor moedertaalsprekers van QS T1s. Analyse van de 

lettergreepstructuur van de finale drie lettergrepen in alle items met niet-

prefinale klemtoon liet zien dat de niet-prefinale klemtoon toegekend op 

basis van QS niet altijd verliep volgens de T1 regel. Het was dus de 

eigenschap van zwaarte-gevoeligheid die overgenomen kon worden vanuit 

T1 naar T2, maar niet persé de manier zoals die toegepast wordt in T1.  

  Voor moedertaalsprekers van QI T1s was het vinden van het QS effect 

in T2 heel verassend. Het was vooral zichtbaar in woord-finale positie. Wij 

hebben twee verklaringen voor de bron van QS in T2, als niet vanuit T1, 

voorgesteld. De eerste mogelijkheid was dat het QS effect door T3 transfer 

veroorzaakt kan worden. De meeste sprekers spraken ook Engels, een taal 

die QS is. Deze interpretatie is echter speculatief, want de T3 competentie is 

niet vastgesteld. Ten tweede stellen we voor dat er een universele voorkeur 

kan bestaan die zwaarte geeft aan gesloten lettergrepen; zelfs 

moedertaalsprekers van QI talen herkennen de hoeveelheid van het 

fonologische materiaal in zulke lettergrepen. Zij associëren vervolgens 

zwaardere (hier, gesloten) lettergrepen met klemtoon in productie. Onze 

stelling is niet dat QS een soort default is, maar wel dat het zo kan zijn dat 

het makkelijk is voor taalverwervers om waar te nemen, zelfs diegene met 

QI achtergronden, en dat het makkelijk met prominentie wordt geassocieerd, 

in dit geval in T2 klemtoonverwerving in productie.  

  De laatste factor die onvermijdbaar is voor zelfstandige naamwoorden 

in het Pools en die meegenomen was in de analyses als van potentiële 

invloed op T2 verwerving, is het verschil tussen kale stammen en stammen 

met inflecties. De verwachting was dat dit verschil mogelijk een rol zou 

spelen voor Russische proefpersonen. Russisch heeft een lexicaal 

klemtoonsysteem. In gevallen waar geen lexicale klemtoonmarkering 

voorkomt, is klemtoon altijd stam-finaal. De resultaten lieten zien dat 

wanneer Russische proefpersonen niet-T2 klemtoon produceerden, ze dit 

bijna exclusief een stam-finale klemtoon toekenden. Dit is een toepassing 

van het T1 mechanisme voor de toekenning van de fonologische default 

klemtoon. Verrassend genoeg kwam T1 transfer gebaseerd op de 

vergelijkbare frequentie van mogelijke posities van de lexicale accenten niet 

voor.  
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  In de analyse van de perceptiedata en de hierboven beschreven effecten 

hebben we het methodologische punt van een antwoordvoorkeur in de data 

besproken. De constatering is dat sommige proefpersonen door de taakopzet 

een voorkeur voor bepaalde antwoordsoorten lieten zien. Deze voorkeur was 

echter negatief gecorreleerd aan correctscores en vermindert de waarde van 

onze resultaten dus niet. Wij constateerden verder dat de voorkeur taak- en 

niet taal-gerelateerd was en hebben er een statistische correctie voor 

gebruikt. De correctie leverde interessante resultaten op, vooral voor het 

effect van klemtoonpositie: deze kwamen nu meer overeen met die van 

andere onafhankelijke studies. Een methologische conclusie van dit 

proefschrift is dat data die verzamelt worden in de soort-gelijke taken als die 

in deze studie, altijd voor een antwoordvoorkeur geanalyseerd moeten 

worden. Dat is tot nu toe niet altijd het geval.  

 

Individuele interlanguage grammatica’s en T2 leerpaden. 

 

De resultaten kunnen op groepsniveau voor moedertaalsprekers van elke T1 

geanalyseerd worden, maar het is natuurlijk ook interessant om de resultaten 

op individueel niveau te onderzoeken. Op deze manier kunnen wij 

ontdekken wat de mogelijke grammatica’s kunnen zijn van individuele 

proefpersonen. Als dit met de informatie over de taalvaardigheid van de 

proefpersonen gecombineerd wordt, kunnen wij hun mogelijke T2 leerpad 

reconstrueren.  

  Binnen elke T1 groep werd een aantal types van T2 leerders 

geïdentificeerd op basis van de mogelijke combinaties van 

klemtoonpatronen die een persoon produceerde. Dus, dezelfde T1 

achtergrond betekende niet dat alle moedertaalsprekers van deze taal 

dezelfde aannames over T2 maakten en/of dezelfde T2 ontwikkelingspaden 

volgden. Op basis van de geïdentificeerde types van interlanguage 

grammatica’s hebben wij de mogelijke ontwikkelingspaden voor deze T2 

leerders voorgesteld. Deze discussie was in zekere zin speculatief omdat 

soms het aantal beschikbare sprekers per interlanguage grammatica per 

taalvaardigheidsniveau beperkt was. Een algemene observatie die voor 

proefpersonen van alle T1s gemaakt kon worden was: hoe lager het 

taalvaardigheidsniveau, hoe groter de variatie van geproduceerde 

klemtoonpatronen en hoe hoger het percentage van niet-prefinale klemtoon. 

Met de toename in het taalvaardigheidsniveau verminderde de variatie van 

geproduceerde klemtoonpatronen en ook het percentage van niet-T2 

klemtoon. Een hoger percentage van niet-prefinale klemtoon in een 

grammatica is een indicatie van een eerder stadium van T2 verwerving en 

omgekeerd. 
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  T2 leerpaden van twee types zijn voorgesteld. In het ene type gaan 

taalleerders door verschillende stadia die zowel een verandering in de 

klemtoonpatronen geproduceerd (minder variatie) als een reductie in het 

percentage van niet-T2 klemtoon kennen. Het tweede type is het pad waar 

taalverwervers dezelfde klemtoonpatronen blijven produceren maar op 

consistente manier het percentage van de niet-T2 klemtoonpatronen 

reduceren als hun taalvaardigheidsniveau toeneemt. In gevallen van 

moedertaalsprekers van verschillende talen werden verschillende T2 

leerpaden voorgesteld. Er was echter een gemeenschappelijk pad voor alle 

T1s. In het algemeen begon de verwerving met de productie van 

klemtoonpatronen binnen het drie lettergrepen van de rechterkant van het 

woord, en daarna verfijnde het aantal correct geproduceerde 

klemtoonpatronen (via verschillende routes) in de richting van de T2 

doelklemtoon. 
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