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Preface 

Several years ago, as a BA student of English language and literature at the University of 

Wrocław, I used to be really preoccupied with my pronunciation skills and rather miserably 

tried to eliminate any signs of the Polish accent in order to sound ‘more British’ or, at the very 

least, more neutral. I spent one summer holidays watching BBC and tediously repeating the 

lines after the presenters for practice, and I tended to get stressed to the point of speechlessness 

every time I realised that I had just made a pronunciation mistake revealing my clearly non-

native background. Mastering a native-like British accent was one of the biggest dreams at the 

time, both for me and for most of my fellow students. And then, one day, a stranger on the tram 

asked me – in Polish! – for help with the ticket dispenser. ‘Thank you so much…’ he hesitated 

for a moment. ‘I would not actually expect a foreigner to help me!’ I was puzzled at first. ‘Well, 

I am not a foreigner, I am from here,’ I explained. ‘Come on, I can certainly tell you are not 

Polish. That accent! Very Ukrainian!’ In a hopefully polite way, I clarified that I had actually 

been born to two Polish parents, received my whole education in Poland, and above all, lived 

my whole life in the very same geographical region where the conversation took place. My 

attempts were fruitless, though. The man kept insisting that ‘there is nothing wrong with being 

foreign,’ so – barely overcoming the wish to present him the ID with my birthplace on it – 

I abandoned further explanations and the chat. After all, what is wrong with having a foreign 

accent? 

The underlying message of this story is that speaking with a non-native accent still evokes 

strong feelings, especially in homogenous societies. With large-scale international migration, 

the likelihood of meeting foreign-accented speakers is constantly increasing, but the listeners’ 

attitudes towards such speakers are invariably equivocal, if not – simply speaking – 

unfavourable. Studies show that non-native speech 1  is a frequent source of prejudice and 

stereotypes, reflected in decreased perceived credibility, professionalism, intelligence, and 

competence (Giles & Coupland, 1991; Said, 2006; Oppenheimer, 2008; Lev-Ari & Keysar, 

2010; Fraser & Kelly, 2012; Radomski & Szpyra-Kozłowska, 2014). As a result, employers are 

more willing to hire job candidates with native accents (Hosoda & Stone-Romero, 2010; Huang, 

Frideger, & Pearce, 2014), listeners are more likely to believe in trivia statements uttered by 

native speakers (Lev-Ari & Keysar, 2010), and even children demonstrate preference for 

 
1  Throughout the whole thesis, the terms non-native speech and foreign-accented speech are used 

interchangeably. 
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befriending native over foreign-accented peers (Souza, Byers-Heinlein, & Poulin-Dubois, 

2013). The desire to master a native-like pronunciation can then by all means be viewed as 

psychologically justified. Unquestionably, there are also numerous exceptions to the rule, and 

speaking with an accent – be it regional or foreign – may also offer considerable advantages, 

such as maintaining one’s identity or even being perceived as more attractive (Grosjean, 2010). 

However – at least on the basis of the obtained behavioural and attitude-oriented data – the 

disadvantages of being a foreign-accented speaker seem to outweigh the advantages.  

In light of the above, there emerge numerous reasons why one should investigate foreign-

accentedness. For one thing, understanding this phenomenon better seems vital to identify the 

causes of potentially biased or discriminatory attitudes towards foreigners. Studying foreign 

accentedness is also relevant from the point of view of didactics in that it can help refine 

language learning strategies and adjust the existing teaching schemes. Also – approaching the 

problem from a more theoretical perspective – thorough research on non-native pronunciation 

enables its better integration into wider models of speech processing. Evidently, current models 

of sentence processing rarely account for individual characteristics of the speakers (and even 

more rarely – of the listeners), partly due to the fact that most psycholinguistic and 

neurolinguistic experiments use populations of healthy college-educated young adults. The aim 

of the current thesis is to extend the existing knowledge concerning the neurocognition of 

semantic processing with data from less prototypical communication scenarios, specifically 

scenarios involving foreign-accented speakers, foreign-accented listeners, or both these groups. 
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Introduction 

This thesis falls into the area of neurolinguistics, the domain which aims to bridge the gap 

between neuroscience and linguistics, and which incorporates the methods and theories used in 

both these fields. Most broadly speaking, the main objective of neurolinguistics is to study how 

the brain acquires, produces, and interprets language. The current thesis focuses on the 

neurocognition of foreign-accented speech processing, an issue which has received 

considerable attention only recently, over the last decade. The Introduction presents a general 

(and moderately simplified) theoretical and empirical background on the basis of which a series 

of ERP (event-related brain potentials) experiments were designed. The subsequent chapters 

provide a more comprehensive explanation concerning the study motivation, the experimental 

technique, and the criteria used for the interpretation of the results.  

The neurocognition of foreign-accented speech processing is closely intertwined with the 

generally negative subjective impression of foreign-accented speakers, a problem already 

mentioned in the Preface and frequently experienced in everyday life situations. Why does this 

negative impression arise? More objective measures, such as the results of behavioural studies, 

indicate that non-native speech demands an increased processing time, when compared with 

native speech. The results supporting such a claim have been obtained with the aid of lexical 

decision tasks (Floccia, Goslin, Girard, & Konopczynski, 2006), semantic judgements (Adank 

& McQueen, 2007), truth value judgements (Adank, Evans, Stuart-Smith, & Scotti, 2009), 

written transcriptions (Gass & Varonis, 1984), word category determination tasks (Bürki-

Cohen, Miller, & Eimas, 2001), and others (see Cristia, Seidl, Vaughn, Schmale, Bradlow, 

& Floccia 2012 for a review). The processing costs are also believed to be correlated with the 

accent ‘strength’ (Porretta, Tucker, & Järvikivi, 2016). 

A link between these two issues, i.e., the additional time required for the processing of foreign-

accented speech and our negative impression of foreign-accented speakers, has been widely 

discussed in the psycholinguistic literature (Lindemann, 2002; Lev-Ari & Keysar, 2010; Cristia 

et al., 2012). It is recognised in psychology that the easier a given stimulus is to process (e.g., 

the simpler its form), the more positively it is perceived (Schwarz, 2004; Oppenheimer, 2008). 

For instance, simple typefaces are generally favoured over more complicated ones (for example, 

baroque). The former are clearly easier to read! The processing of foreign-accented speech resembles reading 

a sentence spelled with a baroque typeface. The sub-optimal, one could say adverse, listening conditions 

which one experiences while listening to foreign-accented speakers affect the so-called 
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processing fluency, i.e., the easiness of processing, and all these issues are unswervingly 

reflected in the reaction time measurements. 

Hence, one can confidently assume that the processing of foreign-accented speech involves an 

extra processing cost, which – of course – has non-trivial implications, in that it may be (and 

often is) a source of stereotypes or even the reason of hostile practices. Neurolinguistics, unlike 

psycholinguistics, is not particularly interested in human behaviour, though, let alone in the 

social functioning issues. Rather, its main objective is to determine neural correlates associated 

with distinct aspects of speech processing, and then, to construct well-grounded sentence 

processing models. A question which is particularly relevant from the viewpoint of developing 

such models concerns the language areas which are most susceptible to the influence of a non-

native accent. In other words, it is not yet clear whether different linguistic domains, such as 

phonology, syntax, semantics, etc., are equally affected during non-native speech 

comprehension. Intuitively, one would expect enhanced neural reactions related to the 

phonological (i.e., acoustic) processing in foreign-accented, when compared with native-

accented, speech. However, the results of recently conducted neurolinguistic studies suggest 

that having an accent affects not only phonological, but also syntactic (i.e., grammatical) and 

semantic (i.e., lexical) processing. 

The last decade witnessed a growing number of studies trying to account for the differences 

in the processing of foreign and native-accented speech with the aid of neurolinguistic methods, 

especially the ERPs (Goslin, Duffy, & Floccia, 2012; Hanulíková, van Alphen, van Goch, 

& Weber 2012; Romero-Rivas, Martin, & Costa; 2015; Romero-Rivas, Martin, & Costa; 2016; 

Grey & van Hell, 2017; Grey, Schubel, McQueen, & van Hell, 2018; Holt, Kung, & Demuth, 

2018; Schiller, Boutonnet, De Heer Kloots, Meelen, Ruijgrok, & Cheng, 2020). In essence, the 

ERP method consists in placing electrodes on a human scalp and measuring brain activity 

evoked by specific events (i.e., words, pictures, sounds, etc.). The main advantage of the 

technique is that is has an exceptional temporal resolution, i.e., one can very accurately measure 

when a given (in this case, neural) event occurs. ERPs are then highly suitable to study rapidly 

occurring cognitive processes, such as those related to language comprehension.  

The use of ERPs has shed some new light on the phonological, morpho-syntactic and lexical 

processing of foreign-accented speech. First, important findings have been made concerning 

the increased difficulty of phonological processing while comprehending non-native speech 

(Romero-Rivas et al., 2015). Furthermore, the ERP studies revealed significant differences in 

the phonological processing of regional as opposed to foreign accents (Goslin et al., 2012). In 
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the current thesis, I focus solely on foreign rather than regional accents, partly due to the 

previously established processing differences between those two. It needs to be emphasised that 

regional accents are believed to be normalised (i.e., devoid of accent-related “noise”) at earlier 

processing stages as compared with foreign accents. In addition, it has been found that 

phonological processing seems to be fairly resistant to the effects of exposure to a given speaker 

or voice (Rossi, Hartmüller, Vignotto, & Obrig, 2013; Romero-Rivas et al., 2015) and to the 

life experience of the listener (Bien, Hanulíková, Weber, & Zwitserlood, 2016).  

The last observation does not, however, hold true in the case of morpho-syntactic processing. 

The listeners' neural responses towards the grammatical mistakes uttered by foreign-accented 

speakers seem to correlate with the error typicality (Caffara & Martin, 2018). Apart from very 

atypical mistakes, in the case of which the grammatical repair processes are intact, most 

(morpho-)syntactic violations are believed to be ignored during the real-time non-native speech 

processing, as consistently evidenced by diminished or absent neural responses associated with 

grammatical re-analysis (Hanulíková et al., 2012; Grey & van Hell, 2017; Caffara & Martin, 

2018). To illustrate the point, let us imagine that a friend of ours utters the following sentence, 

while shopping for food in the supermarket: Ta czekolada są naprawdę droga (‘This chocolate 

are really expensive’). The lack of subject-verb agreement would, in most cases, be immediately 

noticed and revised, in the sense that we would quickly realise that the word which our friend 

really wanted to say was jest (‘is’). The incorrectly used word są (‘are’) would most probably 

evoke a brain reaction known as the P600 (whose exact nature will be discussed in Chapter 2, 

where the specific ERP components are introduced).  

However, assuming our friend complaining about the price of chocolate is a non-native speaker 

of Polish, no brain reaction associated with grammatical revision would appear, at least judging 

from the empirical results obtained so far. Language users are generally accustomed to non-

native speakers making grammatical mistakes, and their brains seem to become accustomed to 

this phenomenon as well. As optimistic as this finding may seem from the point of view of 

language learners, little has been revealed about factors which could potentially lead to the 

reinforcement (or – quite the contrary – to the attenuation) of the effect. For instance, it is not 

entirely clear to what extent accent familiarity affects non-native speech processing. Likewise, 

it has not yet been established whether bilinguals – who are, as a rule, more experienced in non-

native speech processing than monolinguals – would ignore foreign-accented errors in a similar 

way as monolinguals.  
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Another underexplored area with respect to non-native speech is its semantic processing. There 

are several neurolinguistic studies focused on the comprehension of semantic mistakes 

produced by foreign-accented speakers (Hanulíková et al., 2012; Romero-Rivas et al., 2015; 

Grey & van Hell, 2017; Holt et al., 2018), but the results remain rather inconclusive. Returning 

to the supermarket example, one might imagine another friend rejecting the idea of buying an 

overpriced chocolate and suggesting: Zamiast kupować tę czekoladę, upieczmy lepiej uśmiech 

(‘Instead of buying this chocolate, we had better bake a smile’). In this case, the word uśmiech 

(‘smile’) – when compared with a semantically plausible complement of the verb ‘to bake’, 

such as tart – would elicit another neural response, known as the N400 effect (discussed in 

greater detail in Chapter 2). Intuitively, in the case of semantic errors the accent of the speaker 

would not be expected to affect processing. Given the utter implausibility of the phrase to bake 

a smile, it should not be significant whether the suggestion is made by a native or a non-native 

speaker. Indeed, Hanulíková et al. (2012) did not find any major differences in the processing 

of semantic anomalies produced by native and non-native speakers. Other scholars, however, 

identified certain distinctions between these two conditions. Romero-Rivas et al. (2015) found 

an increased neural reaction towards semantically anomalous items uttered by non-native, when 

compared with native speakers. Grey and van Hell (2017) discovered that the reaction was 

delayed in the case of foreign-accented speech. Finally, Holt et al. (2018) observed that the 

reaction was diminished in non-native speech, but only in the case of those listeners who were 

less familiar with the foreign accent.  

The conflicting nature of these results implies the relevance of other factors which should be 

taken into account while investigating the semantic processing of non-native speech. Not 

without significance, all the experiments mentioned above were conducted in different 

linguistic environments and on various groups of subjects. Apart from this, different kinds of 

foreign accents were used by the researchers. For instance, the study of Hanulíková et al. (2012) 

employed a relatively frequent foreign accent (i.e., Turkish accent in Nijmegen, The 

Netherlands), Grey and van Hell (2017) – an infrequent foreign accent (i.e., Chinese accent in 

Pennsylvania, USA), and Romero-Rivas et al. (2015) – a set of various foreign accents, all of 

which were, however, rather infrequent in their experimental setting (i.e., Barcelona, Spain). At 

the same time, some studies strictly controlled for the participants’ linguistic knowledge and 

experience, e.g., by recruiting only monolingual subjects (Grey & van Hell, 2017; Holt et al., 

2018), while other researchers employed less rigorous methods of participant recruitment 

(Hanulíková et al., 2012; Romero-Rivas et al., 2015). Consequently, it seems that the factors 
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which may affect the semantic processing of foreign-accented speech are, for instance, accent 

familiarity in a given linguistic environment, the listener’s status as monolingual or bilingual, 

and potentially, also their status as a first language (L1) or a second language (L2) speaker (the 

relevance of the last factor is discussed by Grey et al., 2018). 

Crucially, most of the studies mentioned above focused on the processing of semantically 

incongruent items – a type of material quite commonly used to investigate lexical access, which, 

most generally speaking, is the process of producing or recognizing a word. Typically, the 

listeners’ neural reactions were tested with respect to semantically anomalous words embedded 

in a sentential context (e.g., Kaitlyn travelled across the ocean in a *cactus to attend the 

conference), and compared with the reactions towards semantically plausible counterparts of 

these words (e.g., Kaitlyn travelled across the ocean in a plane to attend the conference) (Grey 

& van Hell, 2017, p. 96). Since sentences of this kind were recorded by native and foreign-

accented speakers, such a design enabled the researchers to formulate conclusions concerning 

lexical access in native and non-native speech respectively. What remains an open question, 

however, is the influence of cloze probability (associated with lexical fit or word expectedness) 

on lexical access in non-native speech. In other words, it has not yet been established whether 

highly expected words (e.g., template endings) would be easier to integrate in the case of 

foreign-accented speech, when compared with native speech.  

Templates could be defined as very common word combinations, such as idioms, similes, or 

other frequent collocations, which are believed to evoke distinct neural mechanisms (associated 

with the so-called deterministic processing), other than in the case of less collocative phrases 

(associated with the so-called probabilistic processing) (Vespignani, Canal, Molinaro, Fonda, 

& Cacciari, 2010). Hence, one should distinguish between the classic semantic anomalies 

caused by semantic features mismatch (e.g., to bake a *smile) and the templatic anomalies 

caused by the incorrect prediction (e.g., to let the cat out of the *house). The mechanisms of 

anticipation seem particularly relevant in the context of foreign-accented speech: at least 

intuitively, the discourse or sentential context could be expected to have robust effects in 

adverse listening conditions simply because the use of contextual cues constitutes a successful 

processing strategy. Such a hypothesis is, in fact, supported by the data coming from the eye-

tracking studies on the mechanisms of anticipation in non-native speech (Lev-Ari, 2015; 

Porretta, Buchanan, & Järvikivi, 2020). On the other hand, the only two neurolinguistic studies 

relevant in this discussion seem to suggest the contrary: namely, that the mechanisms of 

prediction are hampered in foreign as opposed to native-accented speech (Romero-Rivas et al., 
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2016; Schiller et al., 2020). As with the processing of classic semantic anomalies (such as to 

bake a *smile) uttered with a foreign accent, it is likewise not clear what factors affect the 

anticipation processes and word integration mechanisms in non-native speech. 

The current thesis presents a set of studies designed with the aim of identifying factors which 

influence the neurocognition of semantic processing of foreign-accented speech. 

Specifically, I used event-related brain potentials method in order to investigate the impact of: 

(i) accent familiarity, (ii) the listener’s status, and (iii) the language status on non-native speech 

processing. In addition, I used two types of violations in the experimental material: (i) classic 

semantic anomalies arising from semantic features mismatch (e.g., to bake a *smile because 

the verb bake requires a direct object which is tangible) and (ii) templatic anomalies associated 

with inaccurate predictions (e.g., to let the cat out of the *house because the template ending is 

the word bag). There were four experiments conducted, labelled consecutively as Experiments 

A-D, out of which: 

A. Experiment A constituted a baseline enabling further comparisons and concerned 

semantic processing of non-native speech by monolingual native speakers of Polish. 

The subjects were presented with the recordings provided by a native Polish speaker 

and a non-native Polish speaker with a common and easily recognizable foreign accent, 

i.e., Ukrainian. 

B. Experiment B also concerned semantic processing of non-native speech by 

monolingual native speakers of Polish, different from those who took part in 

Experiment A. In this case, the subjects were presented with the recordings provided 

by a native Polish speaker and a non-native Polish speaker with an uncommon and less 

recognizable foreign accent, i.e., Korean. 

C. Experiment C concerned semantic processing of non-native speech by bilingual non-

native speakers of Polish whose first language was Ukrainian. In this case, the subjects 

were presented with the recordings provided by a native Polish speaker and a non-

native Polish speaker with a Ukrainian accent. 

D. Experiment D concerned semantic processing of non-native speech by bilingual native 

speakers of Polish who were proficient in Polish and English. In this case, the subjects 

were presented with the recordings provided by a native Polish speaker and a non-

native Polish speaker with a Ukrainian accent. 

The choice of the accents used in the study was made on the basis of pre-tests indicating the 

ease of recognition of a given accent. The pre-tests were conducted in the same region where 
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the main experiments took place (i.e., in Wrocław, Poland). The selection of the two foreign 

accents was additionally supported by the statistical data obtained from Wrocław statistical 

office. At the time when the studies were conducted (i.e., in years 2017-2020), approximately 

one in every ten people living in Wrocław was Ukrainian, which would suggest that Ukrainian 

is probably the most common type of foreign accent in this region (Gowans, 2017). At the same 

time, about 2000 South Korean people lived in Poland in 2016. Even though sources indicate 

that most of these people, in fact, lived in Wrocław, this number would only constitute up to 

0.005% of the city population (Czerwińska, 2016).  

Having defined the methodological apparatus of the study, let us now outline the respective 

chapters of the dissertation and summarise the most crucial findings. The first two chapters of 

the thesis are purely theoretical. Chapter 1 explains basic terms related to its topic, such as 

accent and bilingualism and reviews crucial findings of behavioural studies related to foreign 

accent perception and comprehension. Later, in Chapter 2, basic information concerning the 

ERP technique is provided. Relevant ERP components are defined and discussed in the light of 

the current ERP studies investigating the neurocognition of foreign-accented speech processing. 

The discrepancies observed between different studies and groups of subjects are discussed. The 

overview of the relevant – both psycholinguistic and neurolinguistic – literature enabled me to 

design the ERP studies which are reported later. Specifically, the analysis of the previously 

obtained results provided me with the necessary guidelines concerning linguistic and 

extralinguistic factors which should be controlled in the studies on foreign-accented speech. As 

already mentioned in the Introduction, the factors on which I decided to focus were (i) accent 

familiarity (i.e., Ukrainian and Korean accents in Polish; investigated in Experiment B with 

Experiment A as the baseline), (ii) language status (i.e., the comprehension of native language 

– in this case, Polish, and of the second language – in this case, Ukrainian; investigated in 

Experiment D with Experiment A as the baseline), and (iii) listener’s status (i.e., monolingual 

as opposed to bilingual listeners; investigated in Experiment C with Experiment A as the 

baseline) 

Chapter 3 describes the objectives, methodology, and results of Experiment A, whose aim was 

to investigate the processing of templatic and classic semantic anomalies in foreign-accented 

speech, and more concretely, in the case of an easily recognizable foreign accent processed by 

monolingual native listeners. The participants were presented with the experimental material 

recorded by a native Polish speaker and a non-native Polish speaker with a Ukrainian accent. 

The obtained results suggest that the ERP component typically elicited as a response to classic 
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semantic anomalies (known as the N400 component) was similar in magnitude, but more 

globally distributed in the case of the non-native accent. The response elicited in reaction to 

unexpected template endings (the so-called Nref effect) was comparable between accents. 

Interestingly, in the case of native-accented speech (but not foreign-accented speech) the Nref 

reaction was followed by late positivity, i.e., the component associated with meaning reanalysis. 

Chapter 4 describes the objectives, methodology, and results of Experiment B, whose aim was 

to investigate the same linguistic material as Experiment A. In this case, however, I focused on 

a less recognizable foreign accent, i.e., Korean accent in Polish, again processed by 

monolingual native listeners. As a reaction to classic semantic anomalies, a (delayed) N400 

effect was elicited in both accent conditions. Hence, juxtaposing the results of Experiment A 

and Experiment B seems to confirm that the processing of semantic anomalies is not 

significantly affected by accent familiarity, at least in the case of monolingual comprehenders 

processing their native language. The effects were similar in terms of magnitude and 

distribution in native and non-native speech, which is in accordance both with Experiment A 

and with the previous studies focusing on the online processing of foreign-accented speech. 

Apart from that, the obtained ERP results seem to indicate that the mechanisms associated with 

anticipatory processing are hampered in the case of less familiar foreign accents, such as the 

Korean accent in Polish. Although template violations elicited neural reactions both in the case 

of native and foreign-accented speech, the amplitude of the observed effect (i.e., Nref) was 

statistically higher in the case of native speech. Such a result differs from the pattern observed 

in Experiment A (i.e., for a familiar foreign accent), where no statistically significant 

differences were detected for native as opposed to non-native speech in the templatic anomalies 

condition. Hence, the comparison of the results obtained in these two experiments indicates that 

accent familiarity may affect anticipatory sentence processing.  

Chapter 5 describes the objectives, methodology, and results of Experiment C, whose aim was 

to investigate exactly the same experimental material as Experiment A, i.e., classic semantic 

anomalies and template violations produced by a native speaker of Polish and a non-native 

speaker of Polish with a Ukrainian accent. The subjects recruited to take part in the study were 

native speakers of Ukrainian, and Polish was their second language. As a reaction to classic 

semantic anomalies, a (delayed) N400 effect was elicited only in native-accented (i.e., Polish-

accented) speech. As a reaction to templatic anomalies, the N400 was elicited only in foreign-

accented speech (i.e., the Ukrainian-accented speech). Such results are different from those 

obtained earlier in Experiment A, which suggests that language status (i.e., the difference 
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between L1 and L2) is a factor influencing the processing of non-native speech. Apart from 

that, comparing the results obtained in Experiment C with the results obtained earlier by Grey 

et al. (2018) suggests that the type of foreign accent, and more specifically, whether it can be 

associated with the listener’s own accent or not, should also be taken into account.  

Finally, Chapter 6 describes the objectives, methodology, and results of Experiment D, whose 

aim was also to investigate exactly the same experimental material as Experiment A, but this 

time presented to bilingual subjects. The subjects recruited to take part in this study were early 

sequential bilinguals with L1 Polish and L2 English. As the MA or PhD students of English 

philology, they were all proficient in their L2 and, importantly for the purpose of the current 

study, also had considerable experience in processing foreign-accented speech. In this group of 

participants, the ERP results obtained for templatic and semantic violations did not differ across 

accent conditions. In other words, I observed similar brain responses (i.e., the N400 followed 

by late positivity) regardless of the speaker’s accent. This finding indicates that bilinguals’ 

experience in non-native speech comprehension and their own status as foreign-accented 

speakers may lead to the development of native-like mechanisms in foreign-accented speech 

processing. 

The Conclusion section contains final remarks concerning the study outcomes, discusses its 

limitations, and suggests direction for further research. The most relevant findings concern the 

listener-oriented factors influencing foreign-accented speech processing: the results of the 

investigation suggest the relevance of listener’s status as mono or bilingual person for meaning 

re-analysis, and the relevance of accent familiarity and language status for all examined 

cognitive processes, i.e., lexical retrieval, template activation, and revision.  
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Chapter 1: The Perception of Foreign-Accented Speech from the 

Psycholinguistic Perspective 

The aim of this chapter is to introduce the basic notions related to the topic of this thesis, such 

as a foreign accent, language variety, bilingualism, and language identity (Section 1.1.). The 

necessary background is provided, including the specific frameworks according to which these 

concepts are further discussed in the subsequent sections of this work. The ideas presented in 

most detail include the Grosjean’s view on bilingualism (Grosjean, 2010; Grosjean & Li, 2013), 

and Coupland’s (2007) distinction between regional and social dialects, with the term 

accentedness mainly covering the pronunciation aspects of a dialect. The studies related to the 

perception and evaluation of accentedness (as well as comprehensibility) are analysed in 

Section 1.2. The discussion embraces the perception differences between L1 speakers and L2 

speakers on the basis of their pronunciation in L2 (Lev-Ari & Keysar, 2010) as well as the 

influence that the speaker’s origin has on the processing of their L2 speech (Beinhoff, 2014; 

Jannedy & Weirich, 2014). Moreover, other factors influencing L2 speech perception (such as 

association formation) are mentioned in the context of the so-called perceptual divergence 

effect (Niedzielski, 1999; Hay & Drager, 2010; Jannedy & Weirich, 2014). Finally, the results 

of the latest psycholinguistic studies (conducted with the aid of such techniques as transcription 

preparation, reaction time analyses, and eye tracking) investigating the online processing of 

foreign-accented speech are discussed in Section 1.3.  

1.1. What does it mean to speak a language with an accent? Background information. 

With an increase in global migration and the sustaining status of English as a lingua franca, bi- 

and multilingual communication has become an inherent property of European societies. In the 

majority of European countries, native and non-native varieties of official languages coexist 

with one another. Furthermore, it is often the case that English is used as an effective means of 

communication between two or more non-native speakers for whom English is the second 

language (L2).2 Crucially, I am going to follow an assumption – quite frequently encountered 

in the literature – that bi- or multilingual speakers may often lack native competences in their 

non-native language (e.g., Weinreich, 1953; Macnamara, 1967; Haugen, 1969; Halliday, 

 
2 For the rationale of keeping this work concise, the term L2 will be used with respect to the most relevant 

language in the context of a specific study or problem discussed (in this case, English). It should be noted, however, 
that this is a simplification as a substantial number of Europeans are currently multilingual, and as a consequence, 
English might, in fact, be their L3 or L4, etc. 
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McIntosh, & Stevens, 1970; Grosjean, 1982; Paradis, 1986; Flege, 1995; Flege, Munro, 

& MacKay, 1995; Grosjean, 2010; Grosjean and Li, 2013). Thus in what follows the term 

bilingualism will be understood as the alternate use of two or more languages on a regular 

basis, rather than being associated with a certain degree of proficiency.  

It goes without saying that such a definition is far from being accepted by all scholars, many of 

whom have proposed alternative classifications of bilinguals and criteria of bilingualism (see 

Hamers and Blanc, 2000 for a review). One of the best-known typologies involves 

distinguishing between compound, coordinative and subordinative bilinguals and is concerned 

with the organization of bilingual cognitive system (Weinreich, 1953). In somewhat simplified 

terms, the typology assumes that compound bilinguals (usually speakers who acquired two 

languages at the same time) have one system of meaning but two independent expression 

(sound) systems. Coordinative bilinguals (generally, speakers who use two languages for 

different purposes, e.g., one language at home and another one – at school or work) have two 

independent systems of meaning and of expression. Finally, subordinate bilinguals (typically, 

speakers who learnt their second language at a later stage of life), similarly to compound 

bilinguals, have only one system of meaning and two expression systems. In their case, 

however, one of the expression systems – typically associated with the mother tongue – is the 

dominant over the subordinate system, which can only be accessed through the first language. 

The typology which I will predominantly follow in this thesis, though, is the one distinguishing 

between balanced and unbalanced (or dominant) bilinguals, with the first ones being equally 

or nearly equally proficient in both languages, and the latter ones – dominant in one language 

(e.g., Beardsmore, 1986; De Groot, 2011). Obviously, language dominance is not the only 

criterion on the basis of which one might classify bilinguals: the level of fluency (or, more 

broadly understood, proficiency) and the age of L2 acquisition also need to be taken into 

account. Following De Groot (2011), I will then also distinguish between proficient and non-

proficient bilinguals and between early and late bilinguals. With respect to the first division, 

one should note that proficient and balanced bilinguals should not be treated as synonyms; for 

instance, one may have a similar but low degree of proficiency in both languages they speak, 

which is common in the case of children, but also some adults (see Rosselli, Ardila, Santisi, 

Arecco, Salvatierra, Conde, & Lenis, 2002). With respect to the latter division, it should be 

noted that the boundary between early and late bilinguals varies according to different scholars, 

but is most often associated with childhood and puberty age (De Groot, 2011, p. 5). Within 

early bilinguals, one may also distinguish between simultaneous bilinguals, i.e., those exposed 
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to both languages since birth, and sequential (or consecutive) bilinguals, i.e., those exposed to 

the L2 at a later point during their childhood (De Groot, 2011, p. 5). 

To reiterate, one of the common assumptions concerning bilingualism is that it involves native-

like or near-native command of two languages (Bloomfield, 1933; Christopherson, 1948; 

Oestreicher, 1974) or – going a step further – that only a person impartially identified as 

belonging to two different communities by the members of these communities might be 

considered a “real” bilingual (Thiery, 1978). There have been many authors with strikingly 

different views, though. For Macnamara (1967), even a minimal competence in any of the four 

language skills (i.e., listening, speaking, reading, or writing) in a language different from one’s 

mother tongue would be a sufficient reason to classify a given person as bilingual. Halliday at 

al. (1970) narrow down this definition to people who possess a native-like competence in at 

least one of these skills (a similar definition was also proposed by Brice & Brice, 2009). For 

Haugen (1969), the main criterion is the ability to produce complete utterances in one’s non-

native language, and for Titone (1972) – the capacity of speaking fluently without the necessity 

to paraphrase one’s mother tongue. Other authors, while still considering fluency as 

a meaningful factor in assessing somebody as a mono- or bilingual person, tend to attach more 

importance to the regular, often alternate, use of two languages (Weinreich, 1953; Mackey, 

1970; Grosjean, 1982; Grosjean & Li, 2013). 

Grosjean and Li (2013) emphasise that in the modern, multilingual and multicultural world, it 

is often unavoidable to use more than one language or dialect in everyday life, usually without 

a necessity to master all aspects of a language (grammar, lexis, orthography, pronunciation, 

etc.). Thus, the key criterion on the basis of which one should or should not be considered 

bilingual is not their language competence or achievement but rather the diversity of areas in 

which the languages are used. For instance, it might happen that a bilingual person uses one 

language at home and another at their workplace, or that they use a few languages for 

communication with different family members. Vast majority of such speakers will never be 

able to abandon the phonological influences from their native tongue, which can, in all 

likelihood, affect the way they speak in their non-native language(s). This can typically happen 

when there is a sound present in the later acquired language which is absent in the mother 

tongue of the speaker, and there are different phonological processes (e.g., devoicing, 

palatalization, aspiration, etc.) in the native language and the second language. Due to such 

discrepancies, the non-native speakers often show effects of phonological interference from 

their native tongue, which can result in their speech being perceived by others as, to a greater 
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or lesser degree, accented due to, for instance, sound substitution (see, for instance, Nissen, 

Dromey, & Wheeler, 2007; Wade, Jongman, & Sereno, 2007; Wester, Gilbers, & Lowie, 2007; 

Hanulíková & Weber, 2012). Other reasons why one’s accent might be perceived as foreign 

include changes at the suprasegmental level: e.g., inadequate pitch range, stress placement, 

phrasing, or timing and changes in sentence rhythm and speech rate (see, for instance, Koster 

& Koet, 1993; Munro, 1995; Anderson-Hsieh & Koehler, 1988; Munro & Derwing, 1999; 

Trofomovich & Baker, 2006). To illustrate the point further, the main pronunciation features of 

foreign-accented Polish, which is the main focus of this thesis, involve difficulties in the 

articulation of: nasal vowels /ɔ̃/ and /ɛ/̃, front vowels /i/ and /ɛ/, central vowel /ɨ/, affricates /t͡ ʂ/, 

/d͡ʐ/, / t͡ ɕ/, / d͡ʑ/, /t͡ s/, and /d͡z/, selected fricatives (especially, /ʂ/, /ʐ/, /ɕ/, /ʑ/), selected consonant 

clusters, consonant assimilation, and – when it comes to suprasegmental difficulties – 

exceptions in terms of word stress and intonation patterns associated with asking questions 

(Biernacka, 2015).3 It is not yet entirely clear which features – segmental (i.e., phonemic) or 

suprasegmental – contribute more to the perception of one’s accent as foreign. While some 

sources seem to highlight the role of segmental features in accentedness judgements (e.g., Jilka, 

2000; Sereno, Lammers, & Jongman, 2014), the results of other studies suggest greater 

relevance of the suprasegmental features for accent perception (e.g., Anderson-Hsieh 

& Koehler, 1988; Munro & Derwing, 1999).  

Traditionally, the term accent has been associated with the pronunciation aspects of a dialect, 

which, in turn, is usually defined as “[the] socially and geographically linked variation of 

a language”, also characteristic of various social (sociolects) and ethnic (ethnolects) groups 

(Coupland, 2007, p. 5). Although regional accents are indeed present in most languages, the 

term accented is now frequently used to describe the speech of bilingual people who acquired 

the second language (L2) at a later stage in life,4 and their L1 has an influence on their L2. It 

is, in fact, a common misconception that a bilingual person (classified as such in accordance 

with Grosjean’s definition) does not speak with an accent in either of the languages they master: 

 
3 As Ukrainian and Korean-accented Polish are the two types of accents discussed in this thesis, it may 

be worth mentioning that Biernacka (2015) associates all of the segmental features mentioned above both with 
Ukrainian-accented Polish and with Korean-accented Polish (or, more broadly speaking, with the foreign speakers 
coming from Asia). The difficulties concerning word stress exceptions are only associated with the non-native 
speakers coming from Ukraine, though. 

4 Scholars vary in their estimations concerning the age at which one has to start learning a language in 
order not to speak with an accent. Usually, the age of 12 or 13 is considered a threshold after which the likelihood 
of speaking with a foreign accent raises significantly (see, for instance, Bongaerts, Planken, & Schils, 1995; 
Grosejan, 2010). Undoubtedly, a positive correlation has been observed by many researchers between the age of 
arrival to the country in which the target language is spoken and the perceived strength of accentedness (see 
Bongaerts et al., 1995; Flege et al., 1995; Flege, Yeni-Komshian, & Liu, 1999, among many others). 
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Grosjean (2010) mentions Joseph Conrad, an eminent British writer of Polish origin, and Henry 

Kissinger, an American politician born in Germany, who both spoke English with a strong 

foreign accent, even though they undoubtedly mastered the language with respect to other 

competences. There is also no doubt, however, that foreign-accented speech is perceived and 

processed differently both by native and non-native speakers (see Sections 1.2, 1.3, 2.2, and 2.3 

for a more detailed discussion of psycholinguistic experiments focused on the non-native 

speech processing).  

From a sociolinguistic point of view, the concept of accent is very much related to the notion 

of identity. If one speaks with an accent, it can be an obvious signal of their belonging to 

a certain (e.g., social or ethnic) group, or a cue concerning their origin. Importantly, as already 

mentioned in the Preface, having an accent might also be viewed as a positive phenomenon, 

depending on circumstances. In some situations, it might be desirable or even necessary to 

emphasise what one’s L1 background is and having a non-native accent may considerably 

facilitate this task. Grosjean (2010) mentions instances of politicians or artists who have spoken 

foreign languages with an accent in order to appeal to the audience: for instance, Tony Blair 

and Jane Birkin when speaking French or Roberto Benigni when performing in English 

(Grosjean, 2010, p. 83). To this list, one might add many other famous people, actors in 

particular, for whom English is a non-native language and whose foreign accents are, in general, 

perceived as attractive, e.g., Penélope Cruz, Monica Bellucci, Javier Bardem, Heidi Klum, 

Arnold Schwarzenegger, or Jackie Chan. Not only celebrities can benefit from having an accent, 

though. Sometimes speaking with an accent may make a positive impression on the 

interlocutors as it emphasises the effort one had to take in order to learn a foreign language at 

least at a communicative level. Speaking a foreign language without an accent does, of course, 

imply an even greater learning effort, but it also involves the possibility that one can be 

identified as a native user of a given language, especially in the cases in which no additional 

explanations concerning one’s origin are provided. Under certain circumstances, such as asking 

for help or directions, foreign accent may mark a speaker as clearly not belonging to a given 

group, and thus might act as a buffer proving a convenient excuse for one’s lack of knowledge 

or experience. On the other hand, speaking with an accent is often stigmatised in some social 

context, especially if one does not want to be identified as a member of the community they 

belong to (e.g., migrants of a given geographical origin). As Beinhoff (2014) points out, the 

second scenario might be particularly troublesome in the situation in which one’s manner of 

speaking is the only source of information provided with respect to the speaker (e.g., in 
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a telephone conversation). Thus, a distinction has been proposed between the inhibited and 

ascribed identity (see Blommaert, 2006), with the first term describing the type of identity that 

people themselves claim to have, and the other term denoting an identity which is ascribed to 

them by someone else (Blommaert, 2006, p. 238). Accent is also viewed as a means of 

expressing the so-called stylised identity (Coupland, 2007). Quite importantly, the term stylised 

here is strongly related to the notion of style changing under the influence of social context. 

Consequently, the division between standard and vernacular style does not seem to be fully 

adequate any longer. Whether something is viewed as prestigious or stigmatised depends almost 

solely on the social context (i.e., the setting where a given language variety is spoken). 

Coupland (2007) mentions, for instance, that speaking Received Pronunciation (RP) English 

during a job interview in London would be perceived differently when compared with using it 

in the countryside on a Midwest farm (Coupland, 2007, p. 105). 

One more issue which should be stressed is the difference between accentedness and 

comprehensibility: according to the Common European Framework of Reference for Language 

(CEFR) both these factors tend to affect non-native speech perception, and they can be used in 

assessing one’s level of proficiency in their L2 (see Beinhoff, 2013). It is, however, possible 

that one’s speech is considered accented by the listeners, but remains comprehensible as some 

features which contribute to the perceived accentedness (e.g., the effects of phonological 

interference from L1,5 inadequate pitch range, pronunciation errors related to vowel quality, 

sentence rhythm, etc.) do not necessarily have to render speech incomprehensible. It does not 

seem surprising then that compared with comprehensibility ratings, judgements about the 

accentedness in speech rating tasks are usually “harsher” (Beinhoff, 2013, p. 66).  

1.2. Subjective perception of foreign-accented speech: the results of rating tasks 

As already mentioned, having a foreign accent might be a source of prejudices and stereotypes. 

An interesting question is whether the stereotypes are strong enough to affect psycholinguistic 

measures reflecting foreign accent perception and the mechanisms of L2 speakers’ 

categorization on the basis of their pronunciation in L2. The newest psycholinguistic findings 

seem to support this idea. Lev-Ari and Keysar (2010) provide evidence that having an accent 

can affect the speaker’s credibility, which, according to the authors, might be related to the fact 

that non-native speech is harder to understand when compared with native speech. If something 

can be processed effortlessly, we tend to judge it as more credible: this pattern has been 

 
5 For example, wrong (de)voicing, palatalization, etc. 
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observed for both auditory, as well as visual stimuli.6 In their experiment, Lev-Ari and Keysar 

(2010) presented their subjects with some trivia statements (e.g., “Ants do not sleep”) which 

were recited by native and non-native speakers of English (out of whom the latter ones had 

either strong or mild accents). Then the subjects (native speakers of English) were asked to 

assess the truth of the statements which they had heard, remaining entirely aware that the 

speakers only recited what the experimenter had written. Each subject was asked to record five 

statements of that kind themselves, supposedly for the purpose of future experiments. The 

results of the study indicated that accented speech was rated as significantly less truthful when 

compared with native speech. Importantly, statements uttered by the mild and heavy-accented 

speakers were not perceived differently (i.e., as more or less credible when compared with one 

another) (Lex-Ari and Keysar, 2010, p. 1094). In a follow-up experiment, the subjects were 

explicitly informed that the purpose of the study was to check whether the difficulty of 

understanding speech could influence credibility judgements. This design manipulation did not 

affect the results, though, at least with respect to heavy foreign accents. The statements uttered 

by the speakers who had heavy accents were still perceived as significantly less credible when 

compared with native (or mild-) accented speakers.  

By and large, Lev-Ari and Keysar (2010) observed that certain characteristics of the listener (in 

this case, place of origin) may influence processing. To further investigate this issue, Jannedy 

and Weirich (2014) focused on the emergence of an ethnolect described by the authors as Hood 

German – a linguistic variation in German, which arose under the influence of multiethnic 

speakers. The outcomes of the research conducted by Jannedy and Weirich (2014) seem to 

suggest that de-ethnicization took place with respect the pronunciation of the voiceless palatal 

fricative /ç/ as the postalveolar fricative [ʃ] or, more frequently, as an alveolo-palatal fricative 

[ɕ]. This kind of pronunciation used to be associated with an ethnolect spoken by migrant 

speakers from Kreuzberg, Berlin. The results of an experiment conducted by Jannedy and 

Weirich (2014) indicate that the association is no longer present among the younger generations 

of Berlin residents. The participants in the study of Jannedy and Weirich (2014) were divided 

into three age groups: young (mean age 22.7), middle (mean age 30.2) and old (mean age 51.5), 

and were asked to categorise the same auditory stimuli as one of two German words: Fichte 

(‘spruce,’ containing the phoneme [ç]) or fischte (the 3rd singular past for of the verb ‘to go 

fishing,’ containing the phoneme [ʃ]). The fricatives in the stimuli were synthesised along 

 
6 For example, Reber and Schwarz (1999) found out that if a statement was easy to read thanks to the font 

color, it was also judged as more truthful (Lev-Ari & Keysar, 2010, p. 1093). 



 

35 

a continuum ranging from [ç] to [ʃ]. During the experiment, the subjects were exposed to two 

kinds of primes in the form of a hand-written word visible on the response box, that is the names 

of two neighbourhoods in Berlin, multiethnic Kreuzberg or monoethnic Zehlendorf. There was 

also a control group in which no information about the neighbourhood was provided. The 

results indicated that the listeners changed their responses earlier to /ʃ/ judgements in the 

Kreuzberg condition as well as in the control condition when compared with the Zehlendorf 

condition. Moreover, the older listeners categorised significantly more /ʃ/ sounds when the 

prime involved the name of Kreuzberg as opposed to the control group or Zehlendorf condition, 

but this regularity was not observed among younger listeners (Jannedy & Weirich, 2014, p. 91). 

Another interesting phenomenon, related to the listener’s place of origin rather than age, is the 

perceptual divergence effect, which involves the speaker reinforcing their identity as different 

from another speaker or speakers (Jannedy & Weirich, 2014, p. 97). This phenomenon is 

frequently observed in speech production but also in comprehension and perception tasks, e.g., 

the study conducted by Niedzielski (1999) in Detroit. The Detroit-area residents tend to raise 

the diphthong /aʊ/, but they are not aware of this tendency and usually associate this 

pronunciation feature with the speakers of Canadian origin. When asked to categorise the same 

stimuli (containing the /aʊ/ diphthong and recorded by a speaker from Detroit), they were more 

likely to assess the stimuli as raised when the word Canadian (as opposed to Detroit) was 

written on the answer sheet (Jannedy & Weirich, 2014, p. 98). The same effect was observed 

by Hey and Drager (2006) in Australian-New Zealand context, and more specifically, in an 

experiment involving matching synthesised tokens representing the less or more raised variants 

of /ɪ/ to recorded words containing this phoneme. The phoneme /ɪ/ is more raised in Australian 

English when compared with New Zealand English and, while listening to the recordings 

prepared by a person speaking New Zealand English, the participants were more likely to 

perceive the phoneme as raised when the word Australian was visible on the answer sheet.  

Interestingly, not only written words but also other objects can serve as primes. In their follow-

up study, Hey and Drager (2010) discovered that such factors as stuffed toys can influence 

speech perception by means of exemplar activation. They revealed that the concept of a region 

evoked by toys (i.e., koalas, kangaroos, or kiwis) to which the subjects were implicitly exposed 

can help the listeners form a specific association with a certain region, and thus influence sound 

range perception. Importantly, the trigger (i.e., a toy) was not associated with the voice (which 

was always the same and belonged to a speaker of New Zealand English): it was only supposed 

to activate the concept of a country (i.e., Australia in the case of kangaroo or koala, and New 
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Zealand in the case of kiwi). The subjects were asked to listen to 20 sentences with a target 

word containing the phoneme /ɪ/ accompanied by 20 distractor items. Their task was to match 

the pronunciation of the vowel in the underlined (target) word to one from six-step continuum 

of the vowel. It was observed that perception of the vowels changed depending on the set of 

toys that the participants had been briefly exposed to before the beginning of an experiment. 

Most of the studies reported so far have been conducted among the native speakers of English, 

but one cannot ignore the fact that many bilingual conversations take place between two or 

more non-native speakers for whom the English language serves as a lingua franca. In the 

literature, one finds the view that language background and proficiency level can affect 

perception also while listening to the second language. Beinhoff (2014) has described her study 

on the perception of accentedness and intelligibility in L2, conducted with the aid of rating tests, 

transcriptions, and interviews. The aim of the research was to answer the question of how 

German and Spanish non-native speakers of English perceive Spanish non-native speakers of 

English. 10 German participants (half of whom were proficient according to the CEFR norms, 

and the other half – intermediate) and 10 Spanish participants (again divided into the proficient 

and intermediate groups) listened to four non-native English speakers of Spanish origin (later 

referred to as Speakers 1-4). Before the rating task, the number of phonological features which 

are perceived as foreign was estimated for each speaker (with the features including the 

devoicing of final consonants, variation in vowel length, full vowels pronounced instead of their 

weak forms, etc.; Beinhoff, 2014, p. 64). On the basis of the analyses, Speaker 1 was classified 

as having a strong accent due to a great amount of such features, Speaker 4 was judged to 

display very few such features, while Speakers 2 and 3 were situated between the two extremes. 

The twenty subjects were asked to prepare transcription of speech samples recorded by the 

speakers. Subsequently, they had to rate the level of accentedness, point out the distinctive 

features which contributed to the perceived accentedness, and rate the speakers’ 

comprehensibility. When it comes to the results, they indicate that both the listeners’ language 

background (L1) as well as the level of proficiency can affect foreign-accented speech 

perception. First, the sample of Speaker 1, whose accent was judged as the strongest by the 

experimenters, was perceived less accented among the less proficient (B1)7 participants when 

compared with the more advanced (C2) participants. At the same time, the transcriptions 

prepared by the B1 speakers were less accurate than the proficient learners. Moreover, German 

 
7 The English language levels description proposed by CEFR involve the following stages: A1 (Beginner), 

A2 (Elementary English), B1 (Intermediate English), B2 (Upper-Intermediate English), C1 (Advanced English), 
C2 (Proficiency English). 
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participants assessed Spanish accent as less comprehensible when compared with Spanish 

participants, but they made fewer mistakes in their transcriptions than Spanish listener groups. 

In general, the outcomes of the studies related to accented-speech perception support the idea 

that our perception of comprehensibility may be different from the actual comprehensibility 

(Beinhoff, 2014, p. 70). Moreover, they indicate that such factors as one’s country of origin or 

level of proficiency are likely to affect the judgements regarding foreign-accented speech as it 

can be perceived differently from native speech, at least at the subjective level, i.e., in ratings 

tasks of various kinds. 

1.3. Listeners’ predictions regarding the foreign-accented speech: The results of 

behavioural studies 

The ability to predict what is going to happen in the (near or further) future is a necessary 

prerequisite of human survival, and the mechanisms which are responsible for anticipatory 

processes are also active during the processing of language (see A. Clark, 2013, for an 

overview). Evidence from various psycholinguistic studies suggests that words embedded in 

a supportive context are recognised faster in lexical decision tasks (e.g. Rommers, Dijkstra, 

& Bastiaansen, 2013; Fischler & Bloom, 1979, as mentioned in: Federmeier, 2007, p. 491). One 

can then assume that the subjects tend to make a specific prediction with respect to the likely 

sentence continuations before the prediction is fulfilled. In self-paced reading studies, 

participants usually decrease their pace of reading after target items which are less expected in 

a given sentential context (e.g. van Berkum, Brown, Zwitserlood, Kooijman, & Hagoort, 2005). 

To illustrate the idea, van Berkum et al. (2005) presented their participants with two-sentence-

long stories ending in high cloze probability8 words (such as painting in (1); crucially, the noun 

painting in Dutch is neutral with respect to its grammatical gender). 

(1) The burglar had no trouble locating the secret family safe. Of course, it was situated

 behind a painting. 

(van Berkum et al., 2005, p. 446) 

The endings were presented in two conditions: the prediction-consistent condition in which the 

target noun was preceded by an adjective with a suffix associated with the expected (in the case 

 
8 The term cloze probability is understood as the percentage of specific phrase or sentence endings 

measured in the so-called cloze probability tests (usually in the form of offline paper-and-pencil questionnaires 
but sometimes also in the timed version of the paradigm; see, for instance, Taylor, 1953; Staub, Grant, Astheimer, 
& Cohen, 2015). 
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of this example, neuter) gender (2a), and the prediction-inconsistent condition in which there 

was a gender mismatch between the adjective and the highly expected noun which was hence 

substituted with a noun of a different (in this case, non-neuter) gender (2b). 

(2) a. The burglar had no trouble locating the secret family safe. Of course, it was 

 situated behind a big-∅ neuter but unobtrusive painting neuter. 

 b. The burglar had no trouble locating the secret family safe. Of course, it was  

 situated behind a big-e non-neuter but unobtrusive bookcase common. 

(van Berkum et al. 2005, p. 446) 

The change in the reading pace was not observable until the third word after the critical 

adjective and was then considered delayed due to the spill-over effect: a delay commonly 

observed in self-paced reading tasks, caused by the subjects adjusting to the pace in which they 

press the buttons and reveal next reading slots. However, the crucial finding of the study was 

that the pace of reading was significantly slower in the prediction-inconsistent condition, which 

further supports the idea that the comprehenders constantly predict likely continuations of the 

linguistic input they are presented with, and thus reduce processing costs.  

Human ability to constantly anticipate possible sentence continuations plays a crucial role in 

the comprehension of foreign-accented speech. Not only are we able to predict the most 

expected words which are to appear next in an utterance, but we also tend to consider the wider 

situational context during the anticipation. Comprehension and perception studies of various 

kinds reveal that comprehenders constantly take the information about their interlocutors into 

account. The information about the listener primarily includes the so-called common ground, 

understood as the knowledge shared by the speaker and the listener (see H. Clark, 1992), but 

also various contextual constraints imposed by such characteristics of the interlocutor as, for 

instance, their gender or age. One of the most trivial corroborations of this claim is the fact that 

speakers avoid syntactic and semantic ambiguities, which can be achieved with the aid of 

special constituent ordering, prosodic cues of word choice (Barr & Keysar, 2006, p. 910). To 

illustrate the point, people would use the word circle in order to name a round object 

accompanied by a square object, but they would add some additional information (e.g., 

a modifier such as smaller) when referring to the same round object presented along with 

another circle (Olson, 1970; see Barr & Keysar, 2006 for a detailed review of perception taking 

studies). Furthermore, the results of many eye tracking studies demonstrate that listeners use 

common ground during online speech comprehension. For instance, it has been shown that 
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listeners tend to immediately constrain the domain of reference while processing speech 

(Eberhard, Spivey-Knowlton, Sedivy, & Tanenhaus, 1995; as cited in: Barr & Keysar, 2006, 

p. 915): while listening to commands such as Please touch the large starred rectangle, the 

subjects looked at the objects contrasting in size already upon hearing the word large. 

Moreover, it has been proven that the listeners constantly consider the speakers' point of view 

as, while interpreting the references, they paid attention to whether the speaker was physically 

able to reach the objects in question (Hanna & Tanenhaus, 2004; as cited in: Barr & Keysar, 

2006, p. 916). The results of all these studies draw attention to the importance of the common 

ground and, though not unequivocally related, they are highly relevant in the context of foreign-

accented speech perception.  

As a general rule, foreign-accented speakers tend to be less fluent in a given language, and 

usually have not built up their language proficiency to the same extent as native speakers. Thus, 

they can be more expected to make grammatical mistakes or use words which are less adequate 

in a given context. Everyday life situations demonstrate that situational context plays a crucial 

role in the processing of the non-native speech. Lev-Ari (2015) provides an illustrative example 

of a situation in which the listener’s attitude and behaviour might be modulated by a variety of 

the (in this case, English) language used by the speaker. If, while having a conversation in a café 

before ordering brownies, a native interlocutor admitted that he or she was also willing to eat 

pies (which had never been mentioned before during the conversation), a native speaker of 

English would be surprised and might ask for clarification, or start looking for some pies behind 

the counter. However, assuming that the interlocutor is a non-native speaker of English, his or 

her utterance would be, in all likelihood, interpreted in a different way as the listener would 

realise that the foreign-accented speaker had used a wrong word and what he or she meant was, 

in fact, a brownie (Lev-Ari, 2015, p. 2). Hence, it seems justified that during online processing 

of the non-standard varieties of a language, the comprehenders tend to pay less attention to the 

lexical information, and they try to use the sentential and contextual cues to a greater extent 

when compared with a situation in which all interlocutors are native speakers of a given 

language. When it comes to the empirical evidence, a number of both psycho- and 

neurolinguistic studies have been conducted in order to verify whether the comprehenders 

indeed rely more on contextual cues while listening to non-natives. While the main focus of 

this section is to discuss the behavioural (i.e., psycholinguistic) research investigating the 

perception of foreign-accented speech, the neurolinguistic (mainly ERP) studies concerning this 

issue are presented in a greater detail in Chapter 2 of this thesis. 
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The idea that the listeners tend to rely on discourse context rather than on purely lexical 

information while listening to non-standard language varieties is supported by the results of an 

eye tracking study in which the subjects were asked to click on the pictures displayed on 

a computer screen (Lev-Ari, 2015). The paradigm which involves displaying pictures and 

tracking participants’ eye movements while auditorily presenting sentences or short narratives 

is known as the Visual World Paradigm (VWP) and is commonly used in language-related eye 

tracking studies (Cooper, 1974). In the study of Lev-Ari (2015), the instructions regarding the 

choice of the picture were provided by a native speaker of English, or a person who spoke 

English with a clearly foreign (Mandarin Chinese) accent. To illustrate the procedure, in one of 

the trials, the participants were asked to consecutively choose the following set of pictures: 

Santa Claus, a witch, and a man on a magic carpet. The next display revealed a picture which 

was semantically related to the previous ones (in this case, a siren), and a picture which was 

also related to the previous ones, but the relation was less obvious (in this case, a ferry as all 

the characters mentioned above were depicted in some means of transportation, i.e., a sleigh, 

a broom, and a magic carpet) (Lev-Ari, 2015, p. 4). What is crucial here is the possible 

phonological similarity which was always preserved between the two target words (in this case, 

the word ferry /fεri/ is pronounced in a very similar way to the less adequate description of 

a siren, i.e., fairy /ˈfeəri/). When the instructions were provided by the non-native English 

speaker, the subjects were much more likely to choose the correct picture on the basis of the 

previous context, rather that the lexical information. Adhering to the example described above, 

the subjects were much more likely to choose the picture whose relation with the other ones 

was more straightforward (in this case, a siren rather than a ferry). Furthermore, they fixated 

on the context-related picture longer and more frequently, even if they ultimately decided to 

select the picture on the basis of the instructions (in this case, the picture of a ferry) (Lev-Ari, 

2015, p. 7). This suggests that the listeners indeed tend to rely more on the previous context 

when presented with foreign-accented speech. 

Porretta et al. (2020) also investigated the mechanisms of prediction in foreign-accented speech 

with the aid of VWP. The authors followed the paradigm introduced by Altman and Kamide 

(1999): they presented the subjects with object displays (e.g., a ladder, a hose, an axe, and 

a paperclip) and auditorily presented sentences containing transitive verbs which either selected 

for a specific type of direct object (e.g., climb selects for the object ladder) or not (e.g., need 

does not select for any particular object). The sentences (e.g., The fireman will climb/need the 

ladder) were recorded by a native speaker of English and non-native speaker of English (with 
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a strong Mandarin Chinese accent). In both accent conditions, the subjects looked earlier to the 

object when the verbs were restricting (such as climb) as opposed to non-restricting (such as 

need). In the former case, the subjects started looking to the target picture (e.g., ladder) even 

before the onset of the noun, which means that they anticipated the correct sentence endings on 

the basis of the provided verb. One can then assume that predictive processing took place both 

when the participants listened to foreign-accented speech and to native-accented speech. The 

effect for foreign-accented speech was, however, reduced when compared with native speech, 

and resembled the pattern observed for native speech only in the case of those subjects who 

reported greater lifelong experience with the Mandarin Chinese-accented English.  

While both the study of Lev-Ari (2015) and Porretta et al. (2020) suggest that anticipation 

mechanisms remain active in foreign-accented speech, their results seem partly contradictory – 

at least at first glance. Lev-Ari (2015) found out that previous (in this case, visual) context plays 

a more vital role in non-native when compared with native speech processing. Porretta et al. 

(2020) revealed that predictive processing is impeded in non-native when compared with native 

speech processing. However, if analysed together, the results do not seem inconsistent, 

especially if one distinguishes between two cognitive processes in question, i.e., prediction per 

se and integration of a given word in context (see also Schiller et al., 2020). While the 

experiment conducted by Porretta et al. (2020) concerned proper prediction mechanisms before 

the target word was presented, the study of Lev-Ari (2017) focused more on the processing of 

the target word preceded by a visual context. Porretta et al. (2020) state that hampered 

prediction processes in foreign-accented speech result from decoding problems: the subjects 

are more focused on acoustic analysis and hence are less engaged in predictive processing (or 

alternatively, the decoding problems result in less accurate predictive processing) (Porretta et 

al., 2020, p. 1562). Along this line of reasoning, it is compelling that, if confronted with an 

explicit task (as in the study of Lev-Ari 2015), the subjects tend to rely more on other sources 

of information (i.e., previous visual context) rather than on purely lexical cues, simply due to 

the above-mentioned decoding problems. This assumption could be convincingly supplemented 

by the results obtained by Gibson, Tan, Futrell, Mahowald, Konieczny, Hemforth, and 

Fedorenko (2017) who presented their subjects with implausible utterances (such as “The 

mother gave the candle the daughter”) and discovered that – if the utterances were recorded by 

a non-native English speaker – the subjects were more likely to interpret the sentences as their 

plausible counterparts (i.e., as “The mother gave the daughter the candle”). In other words, if 

asked whether “the daughter received something” after the spoken presentation of the sentences 
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“The mother gave the candle the daughter”, the responders were more likely to answer “yes” 

for the non-native when compared with native accent condition. This finding confirms that due 

to a greater perceived noise rate in foreign-accented speech, the speakers tend to rely more on 

what the authors refer to as prior (prior semantic expectations) (Gibson et al., 2017, p. 703). 

The cues used to semantically interpret a foreign-accented sentence (or word) can then be based 

both on the listener’s general world knowledge (as in Gibson et al., 2017) or previous context 

(Lev-Ari, 2017). 

One more conclusion which has been drawn so far about the processing of foreign-accented 

speech is that it is more costly for the comprehenders (and consequently, less accurate and 

slower) when compared with the processing of native speech (Cristia et al., 2012). This is also 

true not only when the speech is foreign-accented, but even when it is only expected to be 

foreign-accented. For example, the transcriptions of General American English recordings took 

the participants longer when the auditory stimuli were accompanied by a photograph depicting 

an Asian face, rather than a Caucasian face (Rubin, 1992). This finding confirms that the general 

world knowledge can influence processing: as the subjects were aware that foreign-accented 

speakers are usually less proficient in a given language, they expected some difficulties while 

listening to the recordings. On the other hand, it has been established that the listeners are able 

to quickly adapt to the distorted speech, both in terms of foreign accents and artificially distorted 

speech. Maye, Aslin, and Tanenhaus (2008) conducted an experiment where all vowels had 

been artificially lowered with the aid of sound editing. For instance, the word witch [wɪtʃ] was 

pronounced as wetch [wetʃ] (Maye et al., 2008, p. 547). The study revealed that the longer the 

participants listened to the story read by a speaker who used the artificially created language 

variety, the more likely they were to accept words which were formed according to the rules of 

this variety (Maye et al., 2008, p. 554). Analogically, there seems to be no doubt that it is easier 

to adapt to the foreign-accented speech when one listens to it on a regular basis, or has contact 

with many speakers who use a given non-native variety of a language. 

One more study worth mentioning is the one conducted by Bradlow and Bent (2008), who 

designed an experiment in which the participants were divided into four groups. The control 

group (Group 1) listened to sentences uttered by a few native speakers of English, and was later 

asked to prepare a transcription of the recordings of a non-native English speaker of Chinese 

origin who spoke English with a strong Chinese accent (Speaker 1). The second group of 

subjects (Group 2) was first asked to listen to the recording prepared by Speaker 1, and then 

they had to prepare the transcription of his speech. Quite unsurprisingly, the transcriptions 
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written by Group 2 were prepared faster and contained fewer mistakes when compared with the 

transcriptions of the subjects assigned to Group 1. The third group (Group 3) was given a similar 

task, with one crucial difference: although they also initially listened to Speaker 1, they prepared 

transcriptions of Speaker 2 (who was a different non-native English speaker with a strong 

Chinese accent). The last group (Group 4) was presented with the recordings of a few native 

speakers of Chinese who spoke English with a strong non-native accent. Then the participants 

belonging to Group 4 were asked to prepare the transcriptions of Speaker 2, who did not belong 

to the first group of speakers, and whose recordings were, consequently, presented for the first 

time in Group 4 at the transcription-preparing stage of the study. While the results achieved in 

Group 3 were similar to those obtained by the participants assigned to Group 1, Group 2 and 

Group 4 performed similarly in terms of transcription accuracy and speed. This finding suggests 

that listening to many people who use the same (non-native) variety of a language facilitated 

the adaptation process to a similar extent as learning the pronunciation of one specific speaker 

only. 

The results obtained by Bradlow and Bent (2008) are consistent with the observations of Scott 

and Cutler (1984) that there is a positive correlation between the length of residence in a given 

place and the processing facilitation with respect to the variety spoken there. This would be also 

confirmed by the results of an experiment conducted by Sumner and Samuel (2009), whose 

participants were two groups of American citizens who spoke General American English 

(which is a rhotic variety of English, i.e., where the sound /ɹ/ is pronounced in most 

phonological contexts, also before consonants). The first group of participants had previously 

come into contact with the New York City English (NYCE), which is a non-rhotic variety of 

English. The rest of the subjects had never had an opportunity to encounter people speaking the 

NYCE in their earlier lives. Interestingly, only in the first group, semantic priming for words 

spoken in the NYCE was observed. For instance, the word slender pronounced as /ˈslendə/ 

rather than /ˈslendəɹ/ led to a faster recognition of the word thin, in the group of participants 

who were familiar with the NYCE. What should be stressed at this point is that one has to adapt 

to every new voice, not only to the non-native ones. Of course, this need for an adaptation 

generates greater processing costs (see the so-called talker interference effect, Creel 

& Bregman, 2011, as mentioned in: Cristia et al., 2012, p. 11). Moreover, if there is more than 

one speaker, the reaction times in psycholinguistic tasks are usually slower on account of the 

increased working memory load (Nusbaum & Morin, 1992; as cited in: Cristia et al., 2012, 

p. 11). From the methodological point of view, this finding seems to be, at least to a certain 
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extent, troublesome, as it makes it difficult for the researcher to determine whether the 

phenomena observed in the laboratory conditions are related to the adaptation to a given 

language variety, or towards the voice of the speaker per se. However, vast majority of studies 

performed so far seem to indicate that listeners can very quickly adapt to non-standard language 

varieties, even though they tend to experience initial processing problems when first exposed 

to a given speaker or language variety. 

1.4. Chapter summary and conclusions 

The chapter has introduced basic terms related to the topic of this thesis, with a special emphasis 

put on the terms accent and bilingualism (Section 1.1). Despite the common misconception that 

a bilingual person should be equally fluent and proficient in their first and second language, 

many bilingual people speak with a foreign accent in one (or even all) of the languages they 

know (Grosjean, 2010). Speech perception studies which involved subjective judgements 

(usually ratings based on a Likert scale) indicate that such factors as one’s country of origin and 

proficiency level are likely to affect their judgements regarding the perceived strength of 

accentedness and comprehensibility (which, though operationalised in various ways, are both 

considered purely subjective measures), with the latter measure often differing from the real 

comprehensibility indicated by the listener’s actual performance in transcription making tasks 

(Beinhoff, 2014) (Section 1.2). Thus, it seems vital to control for such factors, also in the 

psycho- and neurolinguistic experiments investigating the real time processing of foreign-

accented speech.  

As the interlocutors tend to take the point of view of the listener into account during the 

conversation (the common ground theory; see H. Clark, 1992), their predictions regarding the 

foreign accented speakers are also likely to affect the processing of non-native speech. In 

general, a foreign accent often serves as an indication of less advanced proficiency level and 

a higher likelihood of the speaker committing a mistake (although it does not necessarily have 

to be – and it is often not – the case; cf. Joseph Conrad phenomenon; Grosjean, 2010). When it 

comes to the behavioural studies investigating the processing of non-native speech, they seem 

to confirm that the listeners rely more on the previous context rather than on the lexical 

information when listening to foreign-accented speech, most probably due to the difficulties in 

signal decoding (Lev-Ari, 2015; Porretta et al., 2020, see Section 1.3). Moreover, again most 

likely given the problems in decoding accent-related variability, it is undoubtedly longer and 

costlier to process foreign as opposed to native-accented speech (as indicated by some studies 
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based on transcription preparing; see, for instance, Bradlow & Bent, 2008). Crucially, one can 

quickly adapt to a foreign accent, especially when listening to it on a regular basis, and after 

enough exposure, its processing may resemble the processing of native-accented speech 

(Porretta et al., 2020).  
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Chapter 2: Foreign-Accented Speech in the ERP Studies 

The aim of this chapter is to summarise the main findings of event-related brain potentials 

(ERP) studies investigating the foreign-accented speech processing. First, some background 

knowledge is provided concerning event-related brain potentials: the technique, its origins, 

uses, and areas of application, with particular consideration of neurolinguistic research (Section 

2.1). Foreign-accented speech perception is, to a large extent, related to the mechanisms of 

anticipation: these listeners who are aware that a non-native speaker is more likely to commit 

a grammatical or lexical error are expected to rely more on contextual cues while paying less 

attention to the content of the message (see also Section 1.3). They are also supposed (and were 

observed to) abandon the syntactic reanalysis of the non-native speakers’ utterances. That is 

why those ERP components will be taken into consideration which are typically associated with 

the mechanisms of prediction and revision: the N400 component (Section 2.2.2) and the P600 

component (Section 2.2.3), preceded by a discussion of the (somewhat less frequently 

investigated in the context of the foreign-accented speech) phonological components, such as 

the Phonological Mapping Negativity (PMN) and the P200 (Section 2.2.1). Finally, such 

sociolinguistic factors as the age, gender, hemispheric dominance, and cognitive control (or 

executive functions) are discussed. These factors are believed to have an impact on the results 

of ERP studies, both in general and in terms of foreign accent processing (Section 2.3). 

2.1. From electroencephalography (EEG) to event-related brain potentials (ERP) 

One of the methods enabling the researchers to measure brain activity by recording the 

electromagnetic fields generated by neurons is the event-related brain potentials (ERPs), 

a technique which is predominantly used in such fields as psychology, psychiatry and 

neuroscience (Otten & Rugg, 2005, p. 4). When compared with other neuroimaging techniques, 

such as computerised tomography (CT), magnetic resonance imaging (MRI), functional 

magnetic resonance imaging (fMRI), or positron emission tomography (PET), ERP has a poor 

spatial but an excellent temporal resolution: it enables the researchers to record changes in brain 

activity within the range of milliseconds (Harley, 2013, p. 20). Given that language processing 

and production occur extremely fast (e.g., it takes only a few milliseconds to perceive the 

difference in consonant voicing; Kaan, 2007, p. 573), the technique seems highly relevant in 

the context of investigating language-related phenomena. Furthermore, the unquestionable 

advantage of ERP when compared with such behavioural methods as self-paced reading or 
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cross-modal priming9 is that ERP enables the researchers to investigate the processing of lexical 

words and phrases before an overt response is made (Harley, 2013, p. 188). On top of that, the 

method is relatively accessible and cheap when compared with, for instance, the neuroimaging 

techniques, and it is possible to record the ERPs while conducting experiments with young 

children or disabled participants (Harley, 2013, p. 75).  

The ERP technique stems from electroencephalography (EEG), which is believed to be the first 

noninvasive method measuring brain activity and was developed already in the 1920s by Hans 

Berger (Woodman, 2010, p. 1). Interestingly, the EEG method originated as an attempt to 

explain the phenomena of telepathy and thought transmission, in the existence of which Berger 

reportedly believed (Shure, 2018, p. 89). He assumed that there had to be some physiological 

correlate associated with the formation of a thought, an hence he made all efforts to record 

human brain activity with the aid of a galvanometer, which at that time had already been used 

to obtain electrocardiogram signals. Later in the 1930s, the work on monitoring human 

brainwaves continued, and the first ERP recordings were performed by Pauline and Hallowell 

Davis. It was not until the 1980s, though, when ERP was applied in cognitive science, including 

psycho- and neurolinguistics (Luck, 2005, pp. 4-5).  

In most general terms, the ERP method involves placing electrodes over different areas of the 

human scalp. Then the EEG signal is amplified and presented visually in the form of EEG plots 

(Luck, 2005, p. 3). Thanks to this procedure, it is possible to detect electrical signals generated 

by neurons, which, along with glial cells, are one of the two cell types constituting the brain. 

They consist of three crucial parts: soma (cell body), axons, and dendrites (see Figure 1). 

 
9 A type of priming technique, which – in general – involves the presentation of a stimulus (i.e., prime) 

expected to influence the processing of another stimulus (i.e., target or probe). In the case of cross-modal priming, 
one of the stimuli is presented auditorily, and the other one – visually.  
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Figure 1: The neuron [Online image]. Retrieved on July 17, 2018 from 
https://pl.wikipedia.org/wiki/Plik:Neuron-figure.svg 

Neurons are able to transmit electric signals via electrical synapses, i.e., direct connection 

between two neurons (Ahlsén, 2006, p. 9). Under the influence of the postsynaptic dendritic 

current, a temporary dipole is created. If a large group of neurons aligned parallelly with respect 

to one another are activated together, the multiple dipole formed by all the neurons could be 

visible in the form of positive and negative potentials appearing at the scalp. These potentials 

can be detected and depicted with the aid of the EEG method (Ward, 2015, p. 37).  

Initially, EEG was used to measure brain activity during the sensory processing or simple 

detection tasks (Woodman, 2010, p. 1). The frequency of the bands visible on the generated 

electroencephalograph provided the researchers with information about the subject’s awareness 

and consciousness level. Hence, one can distinguish between alpha bands (oscillations between 

7 to 14 Hz) associated with the state of relaxation, beta bands (15 to 30 Hz) related to the 

focused state of attention, or gamma bands (above 30 Hz) observed during the multisensory 

integration, to mention only the best-known band types (Ward, 2015, p. 38). However, in order 

to investigate the reaction to a certain type of, either written or spoken, stimulus, it seemed 

necessary to present the stimulus many times to the same subject (depending on the 

manipulation type and investigated components, the exact number of a given stimulus 

presentations per subject may range from 30 to 1000; Drenhaus & beim Graben, 2012; 
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Woodman, 2010). The signal for all the raw EEG recordings has to be amplified; in this way 

one can average the recordings from all the presentations of the same event, i.e., the relevant 

stimulus, and hence eliminate the so-called noise, i.e., the brain potentials which are not 

associated with a given manipulation (see Figure 2). 

 

Figure 2: The way of obtaining ERP (Kaan, 2007, p. 572). 10 

Certain types of stimuli are usually associated with the ERP components which are parts of the 

ERP waveforms elicited as a reaction to the manipulation, usually described on the basis of 

their polarity (which could be positive or negative), time of occurrence (associated with peak 

latency), and scalp distribution (Woodman, 2010, p. 4). Typically, the naming of the ERP 

components is based on the first two variables: to mention only a few out of the best-known 

components, a P300 component (usually associated with the appearance of an unexpected 

stimulus in the go/no-go paradigm;11 Donchin & Coles 1988; as cited in: Kaan, 2007, p. 581) 

could be described as a positivity with its peak around 300 milliseconds after the onset of the 

target word while, for instance, an N200 component (often elicited after an inhibition of 

a response, also typically elicited in go/no-go tasks; Kaan, 2007, p. 584) is a negativity with its 

peak around 200 milliseconds after the onset (see Figure 2). When it comes to the scalp 

distribution of the components, it could be estimated by means of the distribution of the 

electrodes across the scalp. One of the most frequently used systems of labelling the electrodes 

is the 10-20 system of Jasper (Jasper, 1958, as cited in: Woodman, 2010, p. 3; Ward, 2015, 

 
10 Notice that negative voltages are conventionally, though somewhat nonintuitively, plotted upwards. 
11 A paradigm applied in psychology, where the participants are asked to make an overt response to some 

type of stimuli and to ignore another type of stimuli. 
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p. 38), which specifies both the location of the electrodes as F (for the frontal regions), 

P (parietal), O (occipital), T (temporal) or C (central) and the hemisphere ascribed to a given 

electrode (with odd numbers assigned to the left hemisphere, even numbers to the right one, 

and letter ‘z’ reserved for the midline). Hence, the F8 electrode would be located over the right 

frontal region, the O1 electrode – over the left occipital region, etc. (see Figure 3). 

 

Figure 3: Electrode placement [Online image]. Retrieved July 17, 2018 from 
https://commons.wikimedia.org/wiki/File:21_electrodes_of_International_10-20_system_for_EEG.svg 

As in the case of any other experimental method, the use of ERP involves a number of 

difficulties which can affect the results. First, the signal is likely to be distorted by the artifacts 

produced by the subjects (such as blinking) which, however, can be eliminated by providing 

specific instructions to the participants or using appropriate filters during the data analysis. In 

order to eliminate blinks, algorithms, such as an ICA blink correction are used. Another factor 

which can influence the results of early visual ERP components are the alpha band oscillations. 

They are particularly common when a subject is drowsy or bored and have the same frequency 

as such components as, for instance, N1 or P1 (Woodman, 2010, p. 6). Thus, it seems necessary 

to help the participants stay alert during the experiment, which is often difficult to achieve given 

the high number of trials per subject. Other frequently discussed limitations of the method 

involve, for instance, problems with isolating individual ERP components and linking them 

with investigated cognitive functions (Kappenman & Luck, 2012). While the technique enables 

the researchers to conclude that a given neural activity is correlated with a certain cognitive 

process, it does not provide enough evidence to state that a given neural correlate is necessary 

for the process in question (Otten & Rugg, 2005, p. 13). In order to provide such evidence, it 

would be necessary to apply such methods as brain lesion studies, or advanced neurolinguistic 
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techniques such as TMS (transcranial magnetic stimulation) which can temporarily affect brain 

operations in selected brain regions with the aid of electromagnetic induction. However, given 

that ERP is much more accessible and far less expensive when compared to the methods 

mentioned above, it is still frequently used in psycho- and neurolinguistic studies, especially on 

account of its excellent temporal resolution. 

2.2. Relevant ERP components in the processing of foreign-accented speech 

The ERP components which have been investigated most frequently in the context of foreign-

accented speech perception are the N400 component (usually elicited as a response to 

unexpected or anomalous words) and the P600 component (usually associated with the need of 

syntactic reanalysis or revision). Moreover, early phonological components such as PMN have 

been examined in a few studies examining the processing of foreign-accented speech. 

2.2.1. Crucial ERP components reflecting sentence processing 

The focus of this work is on auditory sentence processing, which, though natural and essential, 

is a highly multidimensional task, given that the listener has to detect and analyse many types 

of information – prosodic, syntactic, and semantic – within the range of milliseconds. One of 

the major neurocognitive models describing the spatial and temporal dynamics of auditory 

language comprehension is the account proposed by Friederici (2002), who assumes that there 

are four phases corresponding to the respective stages of sentence processing. Immediately after 

the onset of the target item (e.g., a word), during Phase 0, the primary acoustic analysis takes 

place, which includes the identification of word form and phonemes. Then, approximately 100-

300 ms after the onset of the target, the information concerning word category is accessed and 

an early syntactic structure is built (Phase 1). Later, during Phase 2 of processing (300-500 ms), 

the comprehenders gain access to the lexical information and are then able to assign appropriate 

thematic roles (i.e., the semantic roles performed by event participants, such as agent, patient, 

instrument, etc.). Finally, Phase 3 – which takes place around 500-1000 ms after the stimulus 

onset – involves integration, re-analysis, and revision. Each of the processing phases correspond 

to distinct ERP components: the N100 and P200 components are associated with the acoustic 

processing, the ELAN component is claimed to reflect the early morpho-syntactic structure 

building, the LAN and the N400 components are related to the integration of morpho-syntactic 

information and the lexical information retrieval respectively, and the P600 component is 

associated with the processes of reanalysis and repair. For the purpose of the current work, the 
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more detailed descriptions of the last two components (i.e., the N400 and the P600) are provided 

below. 

One of the most relevant components for the field of psycholinguistics is the N400 component, 

i.e., a negative-going deflection, typically observed in central and/or parietal brain regions, with 

a peak at around 400 milliseconds after the onset of the target word (Kutas and Hillyard, 1980; 

1984). In most general terms, the N400 is believed to be elicited as a response to semantic 

anomalies; see (3), and as such can also index the degree of difficulty to integrate new 

information into the previous context. 

(3) He took a sip from the transmitter. 

(Kutas & Hillyard, 1980, p. 203) 

Later studies revealed the gradual nature of the N400: it is believed that the more predictable 

a given word is in a given context, the smaller the N400 amplitude elicited as a response to this 

word. Federmeier and Kutas (1999a) presented sentences such as (4a-c) to the experiment 

participants, with the ending in (4a) being the most expected one (i.e., that of the highest cloze 

probability), and the continuation in (4b) being more related to the highly expected one when 

compared with (4c). 

(4) The gardener really impressed his wife on Valentine’s Day. To surprise her, he had 

secretly grown some 

 (a) roses 

 (b)  tulips 

 (c)  palms. 

(Federmeier & Kutas, 1999a, p. 473) 

While all the endings elicited a negativity (which, in fact, is believed to be a response to every 

content word; e.g., Kutas & Federmeier, 1999a; Lau, Phillips & Poeppel, 2008, Gouvea, 

Phillips, Kazanina, & Poeppel, 2009), the amplitude of the N400 was the highest in the least 

predictable condition (4c) and the lowest in the most predicable condition (4a). In figurative 

language processing, the N400 effect is larger in the case of novel metaphors when compared 

with familiar metaphors, and it is the smallest in the case of literal expressions (Arzouan, 

Goldstein, & Faust, 2007, as cited in: Traxler, p. 296).  

Notably, there is research indicating that the N400 reflects the ease of lexical retrieval rather 

than integration mechanisms (Hoeks, Stowe, & Doedens, 2004; Brouwer, Fitz, & Hoeks, 2012; 
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Hoeks & Brouwer, 2014). Hoeks et al. (2004) did not observe the N400 effect in the case of 

words which were inappropriate in a given sentential context but easy to retrieve thanks to 

semantically associated primes (e.g., De speer heeft de atleten geworpen; lit: ‘The javelin has 

the athletes thrown’) when compared with a control sentence containing the arguments in 

a canonical order (e.g., De speer werd door de atleten geworpen; lit: ‘The javelin was by the 

athletes thrown’). In the role-reversed sentence, the critical verb (in this case, thrown) was 

difficult to integrate with the previous context due to the arguments appearing in a non-

canonical order: it is the athlete that usually throws the javelin and not vice versa. However, 

semantically associated words, such as javelin and athletes, facilitated the retrieval of the target 

verb equally in role-reversed and in control sentences. The authors interpret this finding as 

suggesting that the N400 effect does not reflect any kind of combinatorial (or integration) 

mechanisms, which are in turn indexed by a family of late positivities which includes the P600 

component.  

Importantly, the appearance of the N400 effect is also typically said to indicate the lack of 

appropriateness for a given word in a wider discourse context (van Berkum, Hagoort, & Brown, 

1999), or general world knowledge violations (van Berkum, Van den Brink, Tesink, Kos, 

& Hagoort, 2008). For instance, sentences such as Every evening I drink some wine before I go 

to sleep uttered by a child (as compared to an adult) or If I only looked like Britney Spears 

uttered by a man (as opposed to a woman) elicited the N400 effect, which suggests that the 

listeners tend to take information about the age and gender of the speaker into account. The last 

piece of information seems particularly relevant in the context of foreign-accented speech 

processing as it shows that the comprehenders are sensitive to indexical cues. After all, one 

common belief concerning the foreigners is that they often commit grammatical errors such as, 

for instance, morphosyntactic violations or the use of inappropriate syntactic structures. 

Another ERP component frequently investigated in language processing research is the P600 

component, also known as Syntactic Positive Shift (Gouvea et al., 2009, p. 2), which could be 

defined as a positive-going wave deflation with a peak at around 600 milliseconds after the 

presentation of a stimulus, visible mostly in the posterior regions of the scalp. P600 is most 

often associated with – and was first observed in – sentences containing syntactic and 

morphological violations, such as (5). 

(5) The spoilt child throw the toys on the ground. 

(Hagoort, Brown, & Groothusen, 1993; as cited in: Gouvea et al., 2009, p. 4) 
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However, in the cases of morphological incongruities, the P600 is often preceded by LAN (Left 

Anterior Negativity) elicited 300-500 milliseconds after the stimulus presentation or ELAN 

(Early Left Anterior Negativity), which is particularly associated with phrase structure 

violations (e.g., The students enjoyed Bill’s of review the play) and has a peak latency of around 

125-250 milliseconds after the critical word’s offset (Gouvea et al., 2009, p. 2). Importantly, 

a number of studies demonstrated that the P600 can, in fact, be elicited as a response to 

morphologically and syntactically correct sentences containing some sort of semantic violation, 

such as an implausible thematic role assignment (for a review of the literature on the so-called 

semantic P600 see Bornkessel-Schlesewsky & Schlesewsky, 2008). The P600 has also been 

found in garden-path sentences (e.g., The student forgot the book was overdue; Osterhout, 

Holcomb, & Swinney, 1994), long-distance structural dependencies (e.g., Emily wondered who 

the performer in the concert had imitated for the audience’s amusement; Kaan, Harris, Gibson, 

& Holcomb, 2000; as cited in: Gouvea et al., 2009, p. 6), or figurative language, such as irony 

(6a), metaphors (6b) or jokes (6c). In the case of figurative language, the appearance of the 

P600 was sometimes preceded by the N400 effect (e.g., Coulson & Kutas, 2001; Coulson & van 

Petten, 2002), and sometimes appeared in the absence of the N400 (e.g., Regel, Gunter, 

& Friederici, 2011). 

(6) a. During a concert, Franz detects some mistakes in the sonata. He tries to ignore them,

  but soon he hears another one. He looks down at the orchestra and thinks: ‘These 

  artists are gifted.’ 

(Regel et al., 2011, p. 280) 

 b. The actor says interviews are always a headache. 

(Coulson & van Petten, 2002, p. 960) 

 c. Statistics indicate that Americans spend 80 million a year on games of chance, mostly

  weddings. 

(Coulson & Kutas, 2001, p. 72) 

Hence, the P600 component is associated with revision and reanalysis understood in a broad 

sense, rather than being considered a response to mere grammatical violations. According to 

Hoeks and Brouwer (2014), the component indexes the processes of reconstructing and 

updating the mental representation of what is being communicated (MRC). The onset latency 

of P600 is believed to reflect the ease of reanalysis, with the onset appearing earlier (around 

350 milliseconds) if the structure is easy to re-analyse (Friederici & Mecklinger, 1996; 
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Friederici, Mecklinger, Spencer, Steinhauer, & Donchin, 2001; as cited in: Gouvea et al., 2009, 

p. 6). 

2.2.2. Phonological processing of foreign-accented speech 

Early phonological components, such as Phonological Mapping Negativity (PMN) have been 

taken into account by several researchers investigating the processing of foreign-accented 

speech (Goslin et al., 2012; Bien et al., 2016). This component is believed to appear when the 

comprehenders’ expectations about upcoming phonemes are not met (Connolly & Phillips, 

1994; Connolly, Service, D’Arcy, Kujala, & Alho, 2001). An ongoing debate concerns the 

reliability of PMN as an ERP component, its sensitivity to semantic manipulations, and the 

potential overlap between PMN and N400 (Lewendon, Mortimore, & Egan, 2020). While 

establishing the exact relation between these two components is beyond the scope of this thesis, 

I will present several ERP studies focused on foreign-accented speech perception whose authors 

report to observe the PMN and treat it as distinct from the N400 (Hanulíková & Weber, 2010; 

Goslin et al., 2012; Bien et al., 2016).  

First, the PMN was increased in terms of its amplitude in the case of regional accents, and 

lowered for foreign accents (Goslin et al., 2012). It can then indicate that regional (but not 

foreign) accents are normalised already at the prelexical level. The PMN was also investigated 

by Bien et al. (2016), who were interested in whether experience can exert influence on 

(foreign) speech processing, and tested bilingual Dutch-English and German-English subjects 

for whom the second language was English. As has been shown by Hanulíková and Weber 

(2010), German learners of English are more likely to substitute the (somewhat troublesome 

for the non-native English speakers) voiceless interdental fricative /θ/ with the voiceless 

alveolar fricative /s/, while the Dutch learners of English tend to substitute /θ/ with the alveolar 

stop /t/. Given that, smaller mismatch effects were expected for the word tond (/tɒnd/) when 

compared to sond (/sɒnd/) in Dutch listeners, and the reverse pattern (i.e., larger mismatch 

effects for tond) was expected in the case of the native speakers of German. When it comes to 

the stimuli used, they focused on two pairs of sounds (/θ/-/s/ and /θ/-/t/): the neural reactions to 

each pair were checked in four experimental blocks (two for each pair), and the object of 

manipulation were different STANDARD_deviant combinations. To illustrate the point, in one 

block the word containing the interdental fricative served as STANDARD (i.e., it was presented 

more frequently), and the word containing the alveolar stop served as deviant (e.g., 

THOND_tond), and the remaining presented pairs appeared in the following combinations: 

THOND_sond, TOND_thond, and SOND_thond. Contrary to the researchers’ expectations, the 
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mismatch effects elicited by the two deviant stimuli were comparable in the two groups of 

participants (i.e., Dutch and German), which suggests that the listener’s experience does not 

affect foreign-accented speech processing at the early phonological stages. 

Another study in which the PMN component was elicited was conducted by Schiller et al. 

(2020), who investigated the processing of high or low cloze probability items embedded in 

sentential context and produced by native Dutch speakers and non-native (i.e., German, 

English, Macedonian, and Polish) Dutch speakers. The highly expected (7a) and unexpected 

(7b) words were followed by articles, i.e., the neuter definite determiner het or the non-neuter 

definite determiner de remaining in agreement with the following neuter and non-neuter nouns 

respectively.  

(7) a. Mijn gelezen boeken staan op de onderste plank in de kast op mijn kamer. /  

 ‘The book I read stands on the lowest shelf in thenon-neuter bookshelfnon-neuter in my 

room.’ 

 b. Mijn gelezen boeken staan op de onderste plank in het bureau op mijn kamer. / 

 ‘The book I read stands on the lowest shelf in theneuter deskneuter in my room.’ 

(Schiller et al., 2020, p. 4) 

For example, in the context in (7) above the word bookshelf is highly expected (cloze 

probability of at least 70%), and the word desk – though also possible – is not expected. Under 

the assumption that listeners constantly anticipate the most likely sentence continuations, the 

subjects in the experiment of Schiller et al. (2020) were expected to pre-activate (i.e., predict) 

the phonological and lexical features of the target word. Crucially, prediction as opposed to 

integration is understood by the authors as a preemptive process, i.e., it takes place and can be 

measured only before the target word is heard. Upon encountering the neuter article het in (7b), 

the listeners should already realise that their prediction concerning the expected word (i.e., 

bookshelf) will not be fulfilled since it requires the non-neuter article de. The articles associated 

with incorrect predictions elicited the PMN but only when the sentences were uttered in native 

speech. The following N400 effect was, however, present in both accent conditions. Such an 

outcome suggests that predictive processing is hampered for non-native speech, but only at the 

earliest processing levels associated with acoustic and phonological features. Notably, this 

observation is also compatible with the findings of Porretta et al. (2020), whose eye-tracking 

study revealed that prediction is impaired but not precluded in foreign-accented speech. 
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Another ERP component associated with early phonological processing is the P200. This 

component, which could be defined as positive going deflation apparent 200 milliseconds after 

the stimulus presentation, was the object of investigation in only one study related to the 

foreign-accented speech processing, i.e., Romero-Rivas et al., 2015. The P200 is usually 

associated with the extraction of acoustic features. Quite crucially, the easier the extraction 

process, the higher the amplitude of the component. In agreement with the expectations 

formulated by Romero-Rivas et al. (2015), the P200 component was more positive for native 

speech than for accented speech in all three topographic areas taken into account (i.e., frontal 

regions, posterior regions, and central regions; Romero-Rivas et al., 2015, p. 7). This suggests 

that the extraction of phonetic information was easier for native speech (Romero-Rivas et al., 

2015, p. 10). Importantly, although one might expect that the extraction of acoustic features 

should become easier over the course of the experiment, the amplitude of the P200 did not rise 

significantly in the subsequent experimental blocks in the foreign-accented speech condition. 

This would suggest that no significant improvements in comprehension occur during the 

exposure to non-native speech.  

The results obtained by Romero-Rivas et al. (2015) seem to be compatible with the results of 

the study of Rossi et al. (2013), who, with the aid of the ERP technique, investigated the 

listeners’ reactions to legal (i.e., consistent with the phonotactic constraints of the L1 German) 

pseudowords and illegal pseudowords (i.e., inconsistent with the phonotactic constraints of 

German). The subjects listened to the material for three consecutive days in order to check the 

influence of exposure on neural mechanisms: importantly, the training was preceded by 

a pretest and followed by a post-test on each of the three days. While the amplitude of the P200 

increased significantly after three days of training, before the training (i.e., during the pretest) 

and after the training (i.e., during the post-test), the component was always more positive for 

legal when compared to illegal pseudowords (Rossi et al., 2013, p. 409). That would suggest 

that a brief exposure is not sufficient for the listeners to detect prelexical foreign features.  

In sum, the investigation of early phonological components such as the PMN or the P200 helped 

the researchers gain new insights into the mechanisms of foreign-accented speech processing. 

First, the analysis of the PMN amplitude shed more light on the differences between regional 

and foreign accents, out of which the former seem to be normalised at the prelexical level 

(Goslin et al., 2012). Furthermore, current studies demonstrate that the phonological 

components, contrary to lexical and grammatical components, are not likely to be affected 

under the influence of a brief exposure (Rossi et al., 2013; Romero-Rivas, 2015) and that 
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listeners’ previous experience does not seem to affect early phonological processing of non-

native speech (Bien et al., 2016). 

2.2.3. Semantic processing of foreign-accented speech 

Semantic violations, though encountered less often than phonological or syntactic errors, can 

also appear in the case of foreign-accented speech: non-native speakers are more likely to 

confuse phonologically-similar words or use language calques as a result of the L1 interference. 

Thus, one of the most crucial questions which could be asked with respect to the accented 

speech perception concerns the previous experience of the listeners: can their former exposure 

to a given pronunciation type affect the real-time language processing? The neurolinguistic 

studies which have investigated the processing of semantic anomalies in non-native speech 

seem to suggest so. However, with respect to the N400 component per se, one cannot deny that 

the previous ERP experiments resulted in mixed, and to some extent even contradictory, 

outcomes.  

Hanulíková et al. (2012) observed similar N400 amplitudes for foreign-accented (i.e., Turkish) 

and native (i.e., Dutch) speech as a reaction to semantic violations (8b) when compared with 

their semantically plausible equivalents (8a). 

(8) a. I put a thick blanket on my bed. 

 b. *I put a thick evening on my bed. 

(Hanulíková et al., 2012, p. 880) 

Although the observed N400 effects did not differ in terms of the amplitude in the two accent 

conditions (i.e., the foreign-accented condition and the native-accented condition), the effect 

had a broader distribution in the case of the non-native speech when compared with the native 

speech. And more specifically, the N400 had not only posterior but also anterior distribution 

when the sentences were uttered by a native speaker of Turkish (Hanulíková et al., 2012, 

p. 884). Overall, such a result was interpreted as an evidence that foreign-accented speech did 

not hamper integration processes associated with world knowledge violations.  

However, the results of the study conducted by Romero-Rivas et al. (2015) seem to suggest that 

semantic violations are, in fact, more difficult to parse while listening to a foreign-accented 

speech: an increased N400 amplitude was observed in the case of both semantically plausible 
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(9a) as well as semantically incongruent sentences (9b) uttered by non-native – as opposed to 

native – speakers of Spanish (Romero-Rivas et al., 2015).12 

(9) a. My favourite breakfast is a toast with marmalade and a coffee with a lot of milk. 

 b. *My favourite breakfast is a toast with marmalade and a hospital with a lot of milk. 

(Romero-Rivas et al., 2015, p. 4) 

In the case of semantically congruent sentences (9a) uttered by a non-native speaker of Spanish, 

the amplitude of N400 component decreased over the course of the experiment, which was 

explained by the authors in terms of fast adaptation to the non-native speech (Romero-Rivas et 

al., 2015, p. 7). Importantly, no improvement of that kind was observed in the case of 

semantically anomalous sentences (9b): in the foreign accent condition, the N400 component 

had a higher amplitude and was more widely-distributed (all over the scalp as opposed to the 

centro-parietal distribution of this component in the case of the native accent; Romero-Rivas et 

al., 2015, p. 12). This would imply that, in general, more cognitive resources are needed to 

process semantic violations when uttered by a non-native speaker. Moreover, as no 

improvement in the extraction of acoustic features was observed (on the basis of the analysis 

of the P200 component: see section 2.3.3.), the process of adaptation to the accented speech 

seems to occur mainly at the lexical, and not at the phonetic, level. Romero-Rivas et al. (2015) 

suggested that the differences observed in terms of the amplitude of the N400 by Hanulíková 

et al. (2012) and themselves might have been caused by their choice of the non-native speakers 

whose recordings were presented to the subjects (p. 12). As in the study of Hanulíková et al. 

(2012) the participants were presented with the sentences uttered by only one non-native 

speaker, whose accent (Turkish) was well-known among the native speakers of Dutch, it was 

perhaps easier for the subjects to adapt to the foreign-accented speech. Hence, only the 

differences in the N400 distribution were observed. When it comes to the non-native speakers 

whose voices were presented in the experiment of Romero-Rivas et al. (2015), the additional 

difficulty hampering the adaptation process was the number of the speakers (four) and the fact 

that they spoke languages belonging to various language families (i.e., French, Greek, Italian, 

and Japanese). This would suggest that the listeners’ previous experience (i.e., the degree to 

which they are exposed to the particular foreign accent in their everyday lives) and the number 

of speakers can influence the neurocognition of semantic processing. 

 
12 Below are the translations into English, as they appear in (Romero-Rivas et al., 2015). 
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One more possible reason why the results of the studies of Hanulíková et al. (2012) and 

Romero-Rivas et al. (2015) were divergent was mentioned by Grey and van Hell (2017). More 

specifically, the results might be related not only to the speakers but also to the type of listeners 

who took part in the study (Grey & van Hell, 2017, p. 95). The subjects in both these studies 

were bi- or multilingual, which, in turn, implies that they were experienced in producing 

foreign-accented speech themselves. Grey and van Hell (2017) conducted their study on 

monolingual speakers who at the same time had little experience with foreign-accented speech 

in general (which was determined on the basis of self-reports). They were presented with 

semantically correct (10a) and anomalous (10b) sentences recorded by a native speaker of 

English and a non-native (i.e., Chinese) speaker of English. 

(10) a.  Kaitlyn travelled across the ocean in a plane to attend the conference. 

 b. *Kaitlyn travelled across the ocean in a cactus to attend the conference. 

(Grey & van Hell, 2017, p. 96) 

In the case of the native speech, the N400 effect was observed for semantically incongruous 

sentences (10b) while in the case of the foreign-accented speech, yet another ERP component 

emerged, more specifically – a late negativity apparent 500-900 milliseconds after the word 

onset (Grey & van Hell, 2017, p. 106). Two possible interpretations related to the emergence 

of this component were suggested by the authors. First, the late negativity could be viewed as 

a kind of “delayed N400”, indicating slower lexical access in the processing of foreign-accented 

speech, also observed in the case of L2 processing (e.g., Mueller, 2005, as cited in: Grey & van 

Hell, 2017, p. 105). The other possibility involves the N400 indicating increased conceptual 

processing in the case of the non-native speech. Under this assumption, the lexical processing 

of a foreign-accented speech would have to be supplemented by some attempts to integrate the 

anomalous word into the previous context. Such integration mechanisms would be reflected by 

the late negativity which is associated with the conceptual processing of semantically 

incongruous items in L2 (Hahne & Friederici, 2001). 

Yet another study which focused on the processing of semantic anomalies produced by foreign-

accented speakers was the study of Holt et al. (2018). Their study was conducted in Sydney, 

Australia – a city with a great immigrant population. The participants were presented with 

semantically correct (11a) and semantically incongruous sentences (11b) uttered by a native 

speaker of Australian English and a speaker of Mandarin-accented English.  

(11) a.  The lady bites the cupcake. 
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 b. *The lady bites the suitcase. 

(Holt et al., 2018, p. 8) 

Apart from examining the effects of accent, the authors also controlled such factors as the 

participants’ empathy level, working memory (WM) capacity, gender, age, and accent 

familiarity (Holt et al., 2018, p. 4). The authors’ aim was to shed more light on the ambiguous 

results obtained in earlier researches (i.e., by Hanulíkova et al., 2012; Romero-Rivas et al., 

2015; Grey & van Hell, 2017) by taking into account all these variables, and by analysing the 

differences in N400 component latency (i.e., the duration of the effect) and onset latency (i.e., 

the timepoint at which the effect becomes visible). To achieve this, Holt et al. used a method of 

statistical analysis known as cluster-based permutation test (CPPT) rather than ANOVA, which 

is more standardly used in the ERP studies (Luck & Gaspelin, 2017, as cited in: Holt et al., 

2018, p. 10). The N400 observed in foreign-accented speech did not differ in terms of 

amplitude, topography, or onset latency from the effect observed in native-accented speech. 

Thus, the results differ from the data obtained in the experiments conducted earlier, in which 

the effect differed with respect to topography (Hanulíkova et al., 2012; Romero-Rivas et al., 

2015), amplitude (Romero-Rivas et al., 2015), and onset latency (Grey and van Hell, 2017). 

However, three of the other factors controlled by Holt et al. (2018), more specifically – accent 

familiarity, WM capacity, and the participants’ age – were revealed to influence the nature of 

the effect (see a more detailed discussion of the factors which are likely to affect the ERP results 

in Sections 2.3.1-2.3.5). In addition, the discrepancies between Holt et al. (2018) and earlier 

studies might suggest the importance of yet another factor possibly worth taking into account 

in research focused on non-native speech processing – that is, the setting in which a given study 

is conducted. Although the mono-/bilingual status of subjects taking part in the study of Holt et 

al. (2018) is not reported by the authors, the outcomes of recent neurolinguistic studies suggest 

that monolinguals residing in linguistically diverse settings might develop different, more 

bilingual-like, language processing strategies when compared with monolinguals living in less 

linguistically diverse environments (Bice & Kroll, 2019). 

When interpreted together, the results of the studies focused on semantic anomalies processing 

in the context of foreign-accented speech suggest that such listener-related factors as, for 

instance, their mono- vs. bilingual status, accent familiarity, or even the environment in which 

a study is conducted may affect the neural mechanisms responsible for the perception of non-

native speech. While both Hanulíková et al. (2012) and Romero-Rivas et al. (2015) tested 

bilingual subjects, Grey and van Hell conducted their study in central Pennsylvania, USA 



 

62 

(described by the authors as “a highly monolingual context”, Grey & van Hell, 2017, p. 95), 

with monolingual participants. It would then seem that, in addition to the participants’ exposure 

to a given accent (understood both in terms of a given subject’s present and past life experience 

and in terms of the duration of the experiment per se; see Bradlow & Bent, 2008), their 

knowledge of other languages could be considered a factor which potentially influences 

foreign-accented speech perception. 

Not only is the N400 component traditionally associated with the processing of semantic 

anomalies, but it can also reflect the appropriateness of a given word in a certain context 

(Federmeier & Kutas, 1999a; recall example (4); see also: Kutas, 1993; Laszlo & Federmeier, 

2009; Vespignani et al., 2010; Li, Zhang, Xia, & Swaab, 2017; Chang, Yang, & Yang, 2020). 

Three crucial studies concerning the processing of low and high cloze probability sentence 

endings in non-native speech are the studies of Goslin et al. (2012), Romero-Rivas et al. (2016), 

and Schiller et al. (2020), all already mentioned in previous sections. Goslin et al. (2012) 

investigated the processing differences between unfamiliar regional accents (i.e., the varieties 

of English spoken in South Welsh and Yorkshire) and foreign accents (i.e., Italian and Polish). 

They found a reduced N400 amplitude in foreign accented speech (as opposed to regional and 

home accents) in low cloze probability sentences, such as (12). 

(12)  His wife managed to win a bag of goldfish. 

(Goslin et al., 2012, p. 4) 

The main focus of the researchers’ interest was to assess the hypothesis that the regional 

varieties are normalised already at the prelexical level. This prediction would be supported by 

the fact that regional varieties are (most often) phonologically coherent, while foreign accents 

result from the interaction between segmental (i.e., phonemic) and suprasegmental systems 

(e.g., involving changes in word stress, intonation, rhythm, speech rate, etc.) of the native and 

non-native languages (Wells, 1982, as cited in: Goslin et al., 2012, p. 1). The fact that children 

have no problems acquiring regional (as opposed to foreign) varieties of a language would 

further support this hypothesis. Indeed, the amplitude of the N400 component elicited as 

a response to low cloze probability words, such as goldfish in (12), was similar for regional and 

home accents but, quite importantly, the lowest in the case of a foreign accent. Moreover, the 

analysis of the amplitude of the PMN component seems to further support the line of reasoning 

under which the regional varieties of a language are normalised earlier than foreign accents. As 

already mentioned in Section 2.2.2, the PMN is a component distributed along the fronto-central 

line with the peak around 250-300 milliseconds, and it is believed to be the result of the 
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difference between phonological candidates selected on the basis of acoustic-phonetic 

information and the contextual expectation (e.g., Desroches, Newman, & Joanisse, 2009; as 

cited in: Goslin et al., 2012, p. 3). Significantly, the amplitude of the PMN was the highest for 

regional, lower for home and the lowest for foreign accents. The fact that the PMN was greater 

for regional when compared to foreign accents suggests that they demanded more prelexical 

normalization, which would further suggest that, in the case of foreign accents, the unpredicted 

acoustic information left the noise intact, and the speakers had to rely on top-down semantic 

knowledge to learn the signal. Hence, it might seem surprising that the amplitude of the N400 

was lower in the case of the non-native speech: after all, semantic integration should be costlier 

in the processing of foreign-accented speech which has not been normalised at the phonetic 

level. However, Goslin et al. (2012) mention the studies conducted by Aydelott, Dick, and Mills 

(2006) and Boulenger, Hoen, Jacquier, and Meunier (2011), which both revealed modulations 

in the N400 amplitude elicited as a response to acoustically-distorted final words (Goslin et al., 

2012, p. 10). The study of Boulenger et al. (2011) showed that distortions in the signal (induced 

with the aid of a low-pass filter) caused the low cloze probability words to elicit a decreased 

N400 amplitude (when compared with the words which had not been distorted). The high cloze 

probability words, on the other hand, elicited an increased N400 effect. This led to the 

conclusion that the distortions reduced incongruity in low cloze probability sentences and 

increased it in high cloze probability sentences (Goslin et al., 2012, p. 30). Thus, it is crucial 

for the study of Goslin et al. (2012) that all their target words had low cloze probability in the 

provided sentence contexts (e.g., goldfish in (12)). The fact that low probability words uttered 

with a foreign accent elicited a decreased N400 amplitude would suggest that the processing of 

non-native speech involves similar mechanisms as the processing of artificially-induced signal 

distortions.  

At this point, it would be important to mention that the level of intelligibility was significantly 

different in the three experimental conditions in the study of Goslin et al. (2012): in a pretest, 

the foreign accented sentences were less accurately transcribed by the native speaker of English 

when compared with regional accents and home accent (Goslin et al., 2012, p. 5). This seems 

to confirm that the level of fluency of the non-native speakers could be treated as yet another 

factor affecting speech processing. To briefly recapitulate, the ERP experiment conducted by 

Goslin et al. (2012) revealed that, first, there are significant differences in the neural patterns 

elicited by foreign-accented and regionally-accented speech, with the latter being normalised 

already at the phonological level (see also Section 2.2.2), and second, the amplitude of the N400 
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is significantly reduced in the case of non-native speech, which would suggest that the lexical 

activation of words uttered by a non-native speaker is hampered when compared with native 

speech. 

Another study concerning cloze probability in foreign-accented speech is the study of Romero-

Rivas et al. (2016), who used the cloze probability paradigm of Federmeier and Kutas (1999a) 

given in (13a)-(13c).  

(13)  a. best completion:  I have to go to the library and borrow a book. 

  b. related:  I have to go to the library and borrow a dictionary. 

  c. unrelated:  I have to go to the library and borrow a laptop. 

The N400 effect elicited during listening to native speech was gradual, i.e., the N400 amplitude 

was the highest in the case of the ‘unrelated’ condition and the smallest in the case of ‘best 

completions’. However, in the non-native speech, Romero-Rivas et al. (2016) found the 

decreased N400 amplitude for ‘best completion’ (13a) but observed no difference between 

‘related’ (13b) and ‘unrelated’ (13c) conditions. This would suggest that when presented with 

foreign-accented speech, listeners make predictions about the most probable completion of 

a sentence. However, the words which share some semantic features with the best completion 

do not benefit from anticipatory processes in the way they do during the processing of native 

speech (Romero-Rivas et al., 2016, p. 22). The mechanisms of anticipation during the 

processing of non-native speech can then be hampered. If, in accordance with Goslin et al.’s 

(2012) finding, foreign accents are not normalised at the prelexical level, and the 

comprehenders are forced to rely more on contextual cues (top-down processing) while 

listening to foreign-accented speech, it seems compelling that the list of potential candidates 

matching a given sentence context has to be narrowed (Romero-Rivas et al., 2016, p. 22). Thus, 

similar responses were elicited to ‘related’ and ‘unrelated’ words: none of them is considered 

a good enough completion as the ‘best completion’ is so highly expected. Alternatively, the 

authors suggest that the ability to retrieve the semantic features of the processed words can be 

diminished in adverse listening conditions (Romero-Rivas et al., 2016, p. 25). Importantly, the 

findings of Romero-Rivas et al. (2016) do not exclude the line of reasoning suggested later by 

Porretta et al. (2020) and Schiller et al. (2020). Assuming that prediction (but not integration) 

is hampered in foreign-accented speech processing, it seems expected that the pre-activation of 

the most expected word’s semantic features was precluded in non-native speech. Hence, no 
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difference between ‘related’ and ‘unrelated’ condition in the study of Romero-Rivas et al. 

(2016).  

One more open question involves the interpretation of the results obtained by Romero-Rivas et 

al. (2016) in the light of the hypothesis formulated by Goslin et al. (2012). They assumed that 

low cloze probability words elicited a reduced N400 amplitude in non-native versus native 

speech because the foreign accent had reduced incongruity in low cloze probability sentences. 

This would imply that such sentences were processed similarly to artificial distortions. 

Assuming that this line of reasoning is correct, one could expect to observe a similar N400 

modulation in the experiment conducted by Romero-Rivas et al. (2016): the low cloze 

probability items (i.e., the target words in both ‘related’ and ‘unrelated’ conditions) should elicit 

a reduced N400 amplitude in non-native as opposed to native speech. One cannot, however, 

formulate clear conclusion with respect to this question as Romero-Rivas et al. (2016) tested 

the processing of high and low cloze probability sentences in two experiments, the first of which 

concerned the native speech while the second one – the non-native speech. The between-

subjects design13 makes it arduous to directly compare the influence of the two types of accents 

which were used in the study (i.e., native versus non-native). 

Though the ERP studies investigating lexical processing (predominantly viewed in terms of the 

N400 component) in foreign-accented speech (i.e., Goslin et al., 2012; Hanulíková et al., 2012, 

Romero-Rivas et al., 2015, 2016; Grey and van Hell, 2017; Holt el al. 2018; Schiller et al. 2020) 

delivered somewhat ambiguous results, one can draw a number of coherent conclusions from 

the obtained data. First, as the foreign-accented speech cannot be normalised at the early stages 

of the processing, it seems to affect the anticipatory mechanisms (Goslin et al., 2012, Romero-

Rivas et al., 2016; Schiller et al., 2020). In the light of this, intelligibility should be understood 

as a factor influencing the results of the studies related to non-native speech. Though one could 

argue that the decreased intelligibility is one of the inherent characteristics of non-native speech, 

it is believed to affect the mechanisms of prediction per se (e.g., Aydelott et al., 2006; Boulenger 

et al., 2011). More specifically, artificial distortions tend to reduce incongruity in low cloze 

probability sentences and increase it for highly probable sentence endings. It then seems vital 

to distinguish the effects of non-native – but fully intelligible – speech and the lower 

intelligibility as such. Furthermore, important differences have been found between regional 

 
13 The type of design where each experimental condition is presented to a different group of subjects. 

Another type of a commonly used design is the within-subjects design, in the case of which every subject is 
presented with all the conditions. 
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and foreign accents, with the first ones being processed in the same way as home (i.e., native) 

accents, at least at the semantic level (Goslin et al., 2012).  

When it comes to the processing of semantic violations when produced by foreign-accented 

speakers, three seminal studies investigating this issue (Hanulíková et al., 2012; Romero-Rivas 

et al., 2015; Grey & van Hell, 2017) reported different patterns of neural responses. In the case 

of monolingual comprehenders, late negativity was observed which could be considered 

a ‘delayed’ N400 effect and as such reflect slower lexical access (Grey & van Hell, 2017). With 

bi- or multilingual listeners, semantic anomalies seem more difficult to parse when compared 

with native speech, which would be confirmed by an increased N400 amplitude elicited for 

foreign-accented speech in semantically incongruent sentences (Romero-Rivas et al., 2015). On 

the other hand, the study of Hanulíková et al. (2012) demonstrated that global meaning was not 

affected by foreign-accented speech, perhaps due to the fast adaptation to the non-native accent 

when the recordings of only one non-native speaker were presented to the subjects. That the 

comprehenders can adapt quite quickly to foreign-accented speech thanks to lexical information 

seems to be further supported by the study of Romero-Rivas et al. (2015): the N400 amplitude 

in semantically correct sentences was significantly reduced in the second when compared with 

the first block of the study. 

2.2.4. Morpho-syntactic processing of foreign-accented speech 

Some of the studies mentioned in Section 2.2.2, apart from investigating the N400 component 

in foreign-accented speech, have also taken the P600 component into account. The major 

general finding involves the absence of the P600 in foreign-accented speech when compared 

with native speech. Thus, one could assume that the process of reanalysis is hampered in 

foreign-accented speech processing, or, in other words, the listeners learn to ignore the mistakes 

of non-native speakers (Hanulíková et al., 2012; Romero-Rivas et al., 2015). Hanulíková et al. 

(2012) found no P600 in the foreign accented condition for gender mismatches (14a-b), such 

as gender disagreement between determiners and nouns (42a) and incorrectly inflected 

adjectives (14b). 

(14) a.  Ik wil een reis naar China maken, omdat de/*het cultuur daar zo anders is dan  

  hier. / ‘I want to make a trip to China, because the culture there differs from the  

  one over here.’ 
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 b.  Mijn moeder belde in paniek op, omdat een duur/*dure juweel uit haar tas was  

  gestolen. / ‘My mother panicked because expensive jewelry had been stolen from 

  her  bag.’ 

(Hanulíková et al., 2012, p. 880) 

The interpretation of such a result involved the lack of reanalysis during listening to non-native 

speech and was later supported by Romero-Rivas et al. (2015), who did not observe the P600-

like effect in foreign-accented speech for semantic violations, although some late positivity was 

elicited as a response to semantic anomalies in native speech, indicating the processes of 

meaning re-analysis (Romero-Rivas et al., 2015, p. 12). Moreover, no P600 was observed in 

the study of Grey and van Hell (2017), who, apart from presenting semantically incongruous 

sentences to their subjects, have also presented them with a set of sentences which contained 

pronoun mismatches (15).  

(15)  Thomas was planning to attend the meeting, but he/*she missed the bus to school. 

(Grey & van Hell, 2017, p. 96) 

In the case of native speech, sentences such as (15) elicited the sustained frontal negativity (the 

NRef), i.e., a negative going wave deflation observable in the frontal regions of the scalp around 

300-500 milliseconds after the offset of the critical word and sustaining also in the 500-900 

millisecond time window. The component is believed to reflect the memory search for a missing 

antecedent (e.g., Nieuwland & Van Berkum, 2006; Nieuwland & Van Berkum, 2008; 

Nieuwland, 2014; as cited in: Grey and van Hell, 2017, p. 105). In the case of foreign-accented 

speech an interesting discrepancy was observed. Those subjects who correctly identified the 

place of origin (i.e., Asia) of the non-native speaker, also showed a negativity as a response to 

grammatical anomalies. By contrast, those subjects who were not able to identify the place 

origin of the speaker did not show this effect (Grey & van Hell, 2017, p. 106). Importantly, the 

nature of this negativity in terms of the scalp distribution and onset latency was more consistent 

with the N400 effect rather than with the NRef. That pronoun mismatches elicited the N400 

rather than the NRef (in the first group of subjects mentioned above) was interpreted by the 

authors in terms of less arduous search for a possible antecedent in adverse listening conditions. 

Instead, the subjects – at least those who did not correctly identify the speaker’s accent – seemed 

to process the upcoming words lexically.  

The novel finding of the study of Grey and van Hell (2017) involves the listeners’ experience 

(i.e., the ability to recognise a foreign accent) as one of the factors which can influence the 
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neurocognition of foreign-accented speech processing. In the view of the previous studies (e.g., 

Hanulíková et al., 2012; Romero-Rivas et al., 2015), it seems quite surprising, however, that 

the subset of listeners who did not correctly identify one of the speakers as Asian did not 

demonstrate any ERP sensitivity to pronoun mismatches in the context of the non-native speech. 

If it was indeed the listeners’ previous experience which shaped their expectations about 

a possible lack of grammaticality in the sentences uttered by non-native speakers, one could 

expect the reverse pattern. And more specifically, those listeners who had some contact with 

the representatives of a given minority (and thus correctly identified their accent and formed 

some expectations about the way in which they spoke) would be more likely to abandon the 

efforts of re-analysing the grammatical mistakes, or, as in the case of Grey and van Hell (2017) 

– of searching for possible pronoun antecedent. On the other hand, it seems equally plausible 

that life experience might also influence the listeners’ expectations in the opposite way: if 

someone has regular contact with foreign-accented speakers, they start treating them as any 

other (i.e., native) interlocutors. Hence, experienced listeners would expect changes at the 

phonological level, but would react ‘as usual’ to grammatical and lexical errors committed by 

non-native speakers. Less experienced listeners might find the acoustic analysis of foreign-

accented speech more preoccupying, and hence remain less engaged in morphosyntactic errors 

processing, as would suggest the results obtained by Grey and van Hell (2017). 

The study of Caffarra and Martin (2018) showed that different types of grammatical errors (i.e., 

those more and less characteristic of the speakers of a given non-native accent) elicited different 

brain responses. Caffarra and Martin (2018) used two types of experimental stimuli: gender 

errors (16a) and number errors (16b), with the latter ones being less frequently committed by 

non-native speakers of Spanish whose L1 is English. 

(16) a. De repente laSG.F colorSG.M del cielo cambió. / Suddenly theSG.F colorSG.M of the sky 

 changed. 

 b. De repente losPL.M colorSG.M del cielo cambió. / Suddenly thePL.M colorSG.M of the sky 

  changed. 

(Caffarra & Martin, 2018, p. 4) 

 The expectation of Caffarra and Martin was that if error typicality affected processing, then one 

would expect the P600 to appear only in the case of the less usual errors (i.e., number violations 

which are less commonly observed in Spanish among the native-speakers of English; 

Franceschina, 2001; as cited in: Caffarra & Martin, 2018, p. 3). However, if error typicality had 

no impact on the processing, one would expect no differences in terms of error types processing: 
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most probably, a reduction of P600 would occur in both error type conditions, as in the case of 

the study of Hanulíková et al. (2012). Quite importantly, all native speakers of Spanish who 

took part in the study spoke English at the intermediate or advanced level as indicated by 

a proficiency test in vocabulary and grammar (Caffarra & Martin, 2018, p. 3). In the native 

speech condition, both types of morphosyntactic violations elicited a LAN followed by a P600 

in comparison to correct sentences (Caffarra & Martin, 2018, p. 9). In the non-native accent 

condition, no LAN was observed.14 Crucially, while the common errors (gender violations) 

elicited an N400, the non-common errors (number violations) elicited a P600: this would 

suggest that the comprehenders reduce their grammatical repair processes only in the case of 

those errors that are characteristic of a given foreign accent (Caffarra & Martin, 2018, p. 10). 

Thus, the main conclusion coming from the results of Caffarra and Martin (2018) is that error 

typicality influences the mechanisms adopted by the listeners while processing foreign accent. 

In terms of previous research on foreign-accented speech, the finding seems compatible with 

the study of Hanulíková et al. (2012) who tested the comprehension of a non-native speaker of 

Dutch who spoke with an accent which can be frequently encountered in the Netherlands 

(Turkish) and tested the reaction to some common errors (gender disagreements). As in the case 

of Caffarra and Martin (2018), no components associated with the reanalysis (such as the P600) 

were observed in the study of Hanulíková et al. (2012). 

2.3. Factors influencing the neurocognition of language processing 

Several characteristics of the participants are likely to affect brain responses in the 

neurolinguistic studies and, consequently, have to be carefully controlled by researchers. 

Picton, Bentin, Berg, Donchin, Hillyard, Johnson, Miller, Ritter, Ruchkin, Rugg, & Taylor 

(2000) mention age, gender, and educational level as factors possibly affecting the neural 

mechanisms. They recommend using samples which are homogenous with respect to these 

factors, especially when testing a small number of participants (Picton et al., 2000, p. 130). 

Another widely discussed factor influencing the outcomes of linguistic tasks is the impact of 

the cerebral hemisphere. While the left hemisphere is traditionally assumed to be more strictly 

involved in language-related phenomena such as syntactic computations and language 

production, the right hemisphere is often associated with more pragmatic aspects of language 

(Fine-Coarse Coding Theory; see, e.g., Beeman, 1998; Jung-Beeman, 2005; also see Section 

 
14 Actually, left negativity was never observed in any of the ERP studies investigating grammatical errors 

processing in the foreign-accented speech, i.e., in Hanulíková et al. (2012), Grey and van Hell (2017), nor Caffarra 
and Martin (2018). 
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2.3.2). This lateralization pattern seems to be more consistent in right-handed subjects, in the 

case of whom the Broca’s and Wernicke’s areas are nearly always located in the left 

hemisphere. For left-handed subjects, the estimates concerning lateralization vary: although it 

is believed that more than three quarters of left-handed population has language function 

located in the left hemisphere, the remaining 25% of left-handed subjects are lateralised for 

language to either the right hemisphere or both hemispheres (Bourne, 2006, p. 375). Thus, also 

the possible impact of the handedness is recommended to be taken into account in 

neurolinguistic studies (Picton et al., 2000, p. 130). Finally, cognitive control (often correlated 

with the mono- vs. bilingual status of the subjects and L1/L2 status of the processed language) 

has been observed to affect the results of both behavioural and ERP studies (e.g., Van Petten, 

Weckerly, Mclsaac, & Kutas, 1997). In Sections 2.3.2–2.3.3 below, I discuss factors which 

were controlled in my experiments (i.e., possibly counterbalanced, as in the case of participants’ 

age and sex, or unified, as in the case of hemispheric dominance). The three crucial factors 

which I took into account in my investigation of foreign-accented speech, i.e., accent 

familiarity, language status, and listener’s status are discussed more carefully in Chapters 4–6. 

2.3.1. Demographic factors 

Picton et al. (2000) mention age as one of the factors influencing the ERP results and 

recommend the age range 18-40 as preferable for those ERP studies where age is not one of the 

variables (Picton et al., 2000, p. 130). One of the reasons why it is advisable to adhere to the 

suggested age range is that neural responses are different in adults when compared with young 

children, who have not yet fully developed their cognitive functions. At the same time, older 

participants are more likely to experience aging-related decline in WM capacity (see, for 

instance, Reuter-Lorenz & Sylvester, 2005). It has been observed that older adults are slower 

in word recognition when compared with younger subjects and tend to rely more on contextual 

cues in word processing tasks (e.g., Stern, Prather, Swinney, & Zurif, 1991; Stine-Morrow, 

Loveless, & Soederberg, 1996; as cited in: Federmeier, 2007). Furthermore, prediction 

mechanisms are believed to be susceptible to the age-related deterioration or, in other words, 

older speakers are more likely to lose their ability to anticipate forthcoming words or phrases. 

One of the studies which demonstrated that neural responses may differ between older (mean 

age = 68) and younger (mean age = 20) subjects was the experiment conducted by Federmeier, 

McLennan, De Ochoa, and Kutas (2002). They adopted the same paradigm as the one used in 

Federmeier and Kutas (1999a) (see examples (4a-c), for convenience repeated here as (17a-c)). 
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(17)  The gardener really impressed his wife on Valentine’s Day. To surprise her, he had 

  secretly grown some 

  (a) roses 

  (b) tulips 

  (c) palms. 

(Federmeier & Kutas, 1999a, p. 473) 

Although the highly expected words (17a) led to the facilitation of processing in both groups 

of subjects (which was reflected in a smaller N400 amplitude), the differences between the two 

violation types were no longer visible among older subjects. More specifically, the N400 effect 

was similar in terms of its amplitude in the conditions depicted in (17b) and (17c) in the case 

of older participants, which was an unexpected finding given the previously observed gradual 

N400 effect in the experiment, in which age was not a variable (recall Section 2.2.3). This 

finding suggests that although older adults are able to use the contextual cues, they do not 

engage in predictive processing to the same degree as the younger comprehenders. 

In the study of Holt et al. (2018), age was revealed to be one of the factors influencing the 

processing of foreign-accented speech. While younger listeners (aged 18 to 24) showed 

a statistically significant N400 response to violations produced by native (but not foreign-

accented) speakers, older listeners (aged 25 to 33) demonstrated a reverse pattern, i.e., 

a statistically significant N400 effect for anomalies produced in foreign-accented speech only. 

Although difficult to be accounted for, this finding clearly suggests that age is one of the factors 

potentially influencing the processing of non-native speech. This data seem particularly 

surprising as age-related differences in neutral language processing, though reported in the 

literature so far, seem to primarily concern semantic integration or semantic-memory retrieval 

difficulties and are claimed to occur in age ranges by far excessing early thirties (e.g., 

Federmeier et al., 2002; Bornkessel-Schlesewsky, Philipp, Alday, Kretzschmar, Grewe, 

Gumpert, Schumacher, & Schlesewsky, 2015; Dave, Brothers, Traxler, Ferreira, Henderson, 

& Swaab, 2018; Payne & Federmeier, 2018). Notably, the study of Holt et al. (2018) also 

revealed that accent familiarity might influence foreign-accented speech processing: the N400 

effect for semantic anomalies produced by a non-native speaker appeared only in the case of 

listeners who were already familiar with the accent. Hence, one could consider whether these 

two factors – i.e., age and accent familiarity level – might be, at least to a certain degree, 

correlated. Evidently, the likelihood of encountering non-native speakers using a given foreign 

accent increases with age. One might even argue that it increases particularly in the age range 
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from mid-twenties until early thirties (i.e., a group of ‘older listeners’ in the study of Holt et al., 

2018), which is the time one has typically already graduated from college, developed social 

relationships, and gained some travel experiences. In the current thesis, I decided to follow 

previous authors in preserving a possibly narrow age range (i.e., 18-30) in all the experiments. 

As in many previous studies on foreign-accented speech processing (e.g., Goslin et al., 2012; 

Grey et al., 2018; Schiller et al., 2020), the overwhelming majority of subjects were college 

students. 

In addition, a few neurolinguistic studies mention gender as one of the factors which are likely 

to affect the amplitude and onset latency of the N400 component in semantics-related settings. 

Significant differences in terms of the N400 latency, amplitude and distribution were found 

between men and women in research combining the ERP method with such experimental 

paradigms as semantic priming (Daltrozzo, Wioland, & Kotchoubey, 2007), prosodic priming 

(Schirmer, Kotz, & Friederici, 2002), lexical decision tasks to words and non-words (Tressoldi 

& Consumano, 1992; Wegesin, 1998), and word recognition (Taylor, Smith, & Irons 1990). In 

general, the N400 effect elicited as a response to incongruous word pairs when compared with 

congruous word pairs was reported to have a higher amplitude and earlier onset latency in 

women than in men (Daltrozzo et al., 2007). At the same time, the N400 was more left 

lateralised in men than in women, when the subjects were presented with non-words as opposed 

to legal words (Tressoldi & Consumano, 1992, with the results further confirmed by Wegesin, 

1998). All this would suggest easier and more biliteral lexical processing in women – a finding 

additionally supported by several behavioural or fMRI studies (see, for example, Wolff, 

Hurwitz, Imamura, & Lee, 1983; Shaywitz, Shaywitz, Pugh, Constable, Skudlarski, Fulbright, 

Fletcher, Skankweiler, Katz, & Gore, 1995; Nowicka & Fernstein, 2001; Yonker, Eriksson, 

Nilsson, & Herlitz, 2003; Wurm, Whitman, Seaman, Hill, & Ulstad, 2007). In the light of this, 

it is recommendable to either counterbalance the number of male and female subjects in the 

ERP studies, or to use participants of one gender only (Picton et al., 2000, 131). It is not clear, 

however, whether the distinct neural patterns observed in males and females are related to 

gender per se or perhaps stem from the correlation between gender with such variables as WM 

capacity, cognitive control, or empathy level (see Section 2.3.4 for details). Most crucially for 

the purpose of the ERP studies reported in this thesis, gender was not revealed to be a relevant 

factor in the context of foreign-accented speech processing, neither by Holt et al. (2018), nor 

by any of the other researchers who had previously investigated this topic (Goslin et al., 2012; 
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Hanulíkova et al., 2012; Romero-Rivas et al., 2015; 2016; Grey and van Hell, 2017, Grey et al., 

2018; Schiller et al., 2020).  

2.3.2. Hemispheric dominance 

Hemispheric dominance has been demonstrated to affect the results of neurolinguistic studies. 

This is perhaps not surprising given different characteristics and functions performed by the 

two cerebral hemispheres. While the left cerebral hemisphere is usually associated with 

language production or syntactic computation, the right hemisphere is traditionally linked to 

the processing of figurative language. One of the theories explaining these cerebral differences 

is the Fine-Coarse Coding Theory (Beeman, 1998; Jung-Beeman, 2005), according to which 

the right hemisphere performs a relatively coarser semantic coding, that is, it activates wider 

semantic fields when compared with the left hemisphere. That is why the right hemisphere is 

often associated with more pragmatic aspects of language processing and production, e.g., 

understanding jokes or indirect speech, summarizing or synthesizing longer stories, etc. 

(Federmeier, 2007, p. 496). The differences between the two hemispheres were supported by 

the results of brain lesion studies as well as various psycho- and neurolinguistic studies, which 

used such methods as the visual half-field technique,15 the ERP method, the combination of 

those two, or fMRI (see Diaz & Eppes, 2018 for a review of neuroimaging literature discussing 

the issue of cerebral asymmetries).  

One of the crucial studies worth mentioning at this point is the one of Federmeier and Kutas 

(1999b), who used the same paradigm as Federmeier and Kutas (1999a). The only difference 

in the experimental design when compared with the earlier experiment (i.e., Federmeier and 

Kutas, 1999a) was that target words (17a-c) were presented in the left visual field (LVF) or 

right visual field (RVF). The neural responses (i.e., the “gradual” N400 effect) were similar to 

those elicited in Federmeier and Kutas (1999a) when considering the RVF. In the LVF, 

however, the N400 effect elicited as a response to within-category violations (17b) did not differ 

significantly in terms of amplitude from the response to between-category violations (17c). This 

would suggest that the right hemisphere is more sensitive to message-level information, while 

the left hemisphere seems to be better equipped to use predictive information. 

 
15 The visual half-field technique involves presenting a stimulus in one of the visual fields: the left visual 

field (LFV) or the right visual field (RFV). Consequently, the stimulus is initially processed by only one of the 
two cerebral hemispheres: the right one in the case of the LFV, and the left one in the case of the RVF (see Bourne, 
2006 for a more detailed discussion of this methodology).  
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2.3.3. Cognitive control (WM capacity) 

Working memory, often associated with short-term memory or sensory memory, is a cognitive 

system responsible for storing information – which can be extracted from long-term memory 

(LTM) or directly from the environment – for short periods of time. WM enables the 

comprehenders to further use a given piece of information and is hence crucial for reasoning 

and comprehension. Its capacity in healthy subjects has been the subject of a discussion, but it 

is generally estimated to range between 4 and 7 items (Miller, 1956; Cowan, 2001). The model 

of working memory proposed by Baddeley and Hitch (1974) and later revised by Baddeley 

(2000) assumes four components of WM system, i.e., phonological loop responsible for storing 

auditory stimuli, visuospatial sketchpad – as the name directly suggests – storing visuospatial 

information, episodic buffer retrieving information from LTM, and finally, central executive 

coordinating the other three subsystems. Anatomically, WM is believed to be localised in 

prefrontal cortex, which is crucial for activating and maintaining information, and posterior 

cortex, which is in charge of information storage (Funahashi, Bruce, & Goldman-Rakic, 1989; 

Goldman-Rakic, 1992; Petrides, 2000). 

In the literature, one may find the view that WM capacity of a comprehender can influence the 

amplitude of the N400 component in the processing of native speech (Van Petten et al., 1997). 

Van Petten et al. (1997) divided their subjects into groups of low, medium, and high WM 

capacity, with the aid of the so-called reading span (RS) measure, where participants are asked 

to memorise the last words of sentences which they read aloud16 (Daneman & Carpenter, 1980; 

as cited in: Van Petten et al., 1997, p. 238). The subjects were presented with pairs of 

unassociated words (e.g., insurance and refused) embedded in semantically congruent 

sentential context (e.g., When the insurance investigators found that he'd been drinking they 

refused to pay the claim) and semantically incongruous sentential context (When the insurance 

supplies explained that he'd been complaining they refused to speak the keys) (Van Petten et 

al., 1997, p. 239). The study revealed that only subjects with medium or high WM capacity 

displayed neural reaction (the N400 effect) to the second word in a word pair (in this case, 

refused). Subjects whose WM capacity was assessed as lower were not responsive to semantic 

anomalies, possibly due to their decreased ability to take sentential context into account.  

 
16 Another type of test estimating the WM capacity involves the listening span (LS), where subjects are 

auditorily presented with the sentences whose last words they are asked to memorise (see Nakano, Saron, & Swaab, 
2010; Boudewyn, Long, & Swaab, 2013). 
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On the other hand, Nakano et al. (2010) did not find any significant differences between high 

and low WM capacity subjects processing world knowledge violations (The poet is biting the 

mailman) presented against control sentences (The dog is biting the mailman): in both groups, 

such semantically incongruous sentences elicited the N400 effect (Nakano et al., 2010, p. 19). 

Boudewyn et al. (2013), who wanted to further verify the relations between WM capacity, 

suppression ability (associated with cognitive control), and the individual N400 effects, found 

topographical differences in the N400 distribution correlated with the subjects’ WM capacity 

(but not with suppression ability). Specifically, the N400 effect elicited as a reaction to 

discourse-incongruous words was maximal at right frontal brain regions in high WM capacity 

individuals, but the same effect was maximal at left posterior electrode sites in low WM 

capacity individuals. Altogether, the results of the above-mentioned studies suggest that WM 

capacity might affect the processing of discourse incongruous words in native speech, which 

can affect either the amplitude or the distribution of the N400 effect. 

There were only two studies conducted so far which focused on the correlation between the 

characteristics of the ERP components and the WM capacity of the listeners in the case of 

foreign-accented speech (Grey & van Hell, 2017; Holt et al., 2018). In the study of Grey and 

van Hell (2017), the WM capacity test was based on automated operation span (O-span) task 

(Unsworth, Heitz, Schrock, & Engle, 2005; as cited in: Grey and van Hell, 2017, p. 98). As 

described earlier in this chapter, semantically anomalous items elicited the N400 effect when 

uttered by a native speaker, and a late negativity when produced by a non-native speaker (recall 

Section 2.2.3). However, no correlation was observed between WM capacity estimated in the 

operation span task and the magnitude of the N400 effect elicited in the native speech, nor the 

late negativity elicited in the non-native speech (Grey and van Hell, 2017, p. 102). In contrast, 

the study of Holt et al. (2018) revealed a different pattern of neural responses; specifically, the 

N400 effect observed as a response to semantic violations did only appear in the case of high 

or medium WM capacity individuals, and not in listeners with low WM capacity scores (Holt 

et al., 2018, p.18). Crucially, this regularity was observed regardless of the accent of the 

speaker. The divergent results obtained by Grey and van Hell (2018) and Holt et al. (2018) 

might be attributed to the different WM capacity measures used by the two groups of 

researchers. The O-span paradigm employed by Grey and van Hell (2017) requires the subjects 

to memorise a set of words while solving mathematical equations, and to later recall the words 

in the correct order, and the auditory digit span task used by Holt et al. (2018) involves recalling 

the sequence of numbers presented auditorily, thus relying more on the phonological loop sub-
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component of WM. Holt et al. (2018) hypothesise that such methodological choices might have 

affected the results of the two studies, since the phonological loop subcomponent is more 

important for semantic processing than the central executive involved in the O-span paradigm 

(Holt et al., 2018, p. 19).  

Importantly, in the case of foreign-accented speech processing investigated in the ERP studies, 

cognitive control might be correlated with the mono- vs. bilingual status of the participants: 

significant differences have been observed in mono- (versus bilingual) groups of participants 

in the tasks demanding the use of cognitive control (e.g., Bialystok & Senman 2004; Greenberg, 

Bellana, & Bialystok, 2012) and in the ERP studies (e.g., Moreno, Bialystok, Wodniecka, 

& Alain, 2010). In certain kinds of behavioural tasks (such as grammaticality judgement tasks), 

different neural responses are likely to be observed in the case of bilingual participants, who 

tend to display increased selective attention involvement. This was reflected in a decreased 

P600 amplitude and a larger N400 effect (in comparison with the monolinguals) in 

grammaticality judgement tasks (Moreno et al., 2010) (see Chapter 6 for a more detailed 

discussion of this issue). 

To conclude, such factors as age, hemispheric dominance, and WM capacity may affect the 

neural responses elicited in neurolinguistic experiments. To this list one might also add other, 

less thoroughly investigated factors, e.g., empathy level (Van den Brink, Van Berkum, 

Bastiaansen, Tesink, Kos, Buitelaar, & Hagoort, 2012) or gender (Tressoldi & Consumano, 

1992; Wegesin, 1998; Daltrozzo et al., 2007). Depending on the investigated topic and study 

objectives, it might be appropriate to take such factors into account and either control for them 

in the study, or treat them as one of the variables and, consequently, divide the subjects 

accordingly into, e.g., age groups (see Picton et al., 2000 for detailed recommendations).  

2.4. Chapter summary and conclusions 

This chapter has presented basic information concerning the EEG/ERP technique (Section 2.1) 

as well as main findings of the ERP studies investigating the processing of foreign-accented 

speech (Sections 2.2.-2.3). The following conclusions can be drawn on the basis of the results 

of such studies. First, they suggest that comprehenders tend to abandon syntactic reanalysis 

while listening to foreign-accented speakers, which is reflected in the lack of the P600 effect in 

non-native (versus native) speech (Hanulíkova et al., 2012; Romero-Rivas et al. 2015; Grey 

& van Hell, 2017). Quite crucially, the subjects’ previous experience associated with a given 

language variety can have an impact on the presence (or absence) of some of the ERP 
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components. And more specifically, it seems vital whether the subjects are at least able to 

recognise the region from which the speaker comes (Grey & van Hell, 2017).  

Much less is known about the processing of semantic anomalies during the comprehension of 

foreign-accented speech. A possible explanation of contradictory results concerning the N400 

effect (Goslin et al., 2012; Hanulíkova et al., 2012; Romero-Rivas et al., 2015; Grey & van 

Hell, 2017) involves the exact definition of an anomaly. While it indeed seems unlikely for 

a non-native speaker to produce sentences or phrases violating the selectional restrictions of the 

main verb (e.g. to drink a hospital), it is also common for non-native speakers to use words 

which are less appropriate in a given context (Lev-Ari, 2015). In the light of this, the decreased 

N400 amplitude in the case of low cloze probability phrases (Goslin et al., 2012; e.g., to win 

a bag of goldfish) might seem less surprising. Still, no convincing explanation has been 

proposed in the literature which would account for the observed differences in the N400 

amplitude in the case of those studies which focused specifically on the processing of 

selectional restrictions violations (e.g., Hanulíkova et al., 2012; Romero-Rivas et al., 2015; 

Grey & van Hell, 2017). Possible explanations of the observed differences regarding the nature 

of the N400 have been proposed in Section 2.3, which also mentions factors that should be 

controlled in EEG studies. 

The overview of the relevant ERP studies has shown that some crucial aspects of the processing 

of foreign-accented speech are still understudied. One thing which is not known is whether 

familiar as opposed to unfamiliar foreign accents are processed differently. Likewise, it is not 

clear whether the listeners’ previous experience and mono- versus bilingual status may affect 

non-native speech processing. In the following chapters, I present the results of a series of ERP 

experiments which were designed to shed more light on these problematic matters. 
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Chapter 3: The processing of a familiar foreign accent: the case of 

the Ukrainian accent in Polish 

As explained in the Introduction, the aim of this thesis is to provide an in-depth insight into the 

online processing of foreign accented speech, accounting for such factors as accent familiarity, 

the status of the relevant language for the listener (i.e., L1 as opposed to L2), and mono- vs. 

bilingualism of the listeners. Chapters 3–6 present a series of ERP experiments, the main focus 

of which was to investigate the processing of (1) classic semantic anomalies understood in 

terms of Kutas and Hillyard (1980), and (2) templatic anomalies in the sense of Vespignani et 

al. (2010), or Roehm, Bornkessel-Schlesewsky, Rösler, and Schlesewsky (2007) (see Section 

3.1). While previous research into the processing of semantically anomalous sentences in non-

native speech yielded somewhat ambiguous results (recall Chapter 2), the processing of 

templates (also known as deterministic processing) has been, to the best of my knowledge, 

understudied in the context of foreign-accented speech (but recall the studies of Romero-Rivas 

et al., 2016 and Schiller et al., 2020). Chapter 3 presents the results of an ERP experiment (from 

this point on referred to as Experiment A) which investigated semantic processing of a well-

familiar foreign accent, namely, the Ukrainian accent in Polish. Being the first in a series of 

ERP experiments, Experiment A was also designed as a kind of baseline, the results of which 

were later compared with the outcomes of the next ERP investigations (Experiments B–D, see 

Chapters 4-6). Hence, it investigated the possibly most common and unmarked scenario in 

foreign-accented communication: it focused specifically on the processing of accented speech 

with a familiar accent by monolingual listeners in their native language. 

3.1. Research questions and predictions 

In the current experiment, I used the ERP technique to investigate the processing of a familiar 

foreign accent as compared with a native accent. More specifically, the study consisted of four 

experimental conditions, presented in (18). 

(18)  a. Condition 1: sentences containing high cloze probability template endings, 

e.g., W czasie spotkania Tomek był nie w humorze, więc jego znajomy tylko dolał 

oliwy do ognia i zdenerwował go swoim komentarzem. / ‘During the meeting, 

Tom was out of sorts so his friend only added fuel to the fire and made Tom 

annoyed with his comment.’ 
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b. Condition 2: sentences containing low cloze probability template violations, 

e.g., W czasie spotkania Tomek był nie w humorze, więc jego znajomy tylko dolał 

oliwy do ciasta i zdenerwował go swoim komentarzem. / ‘During the meeting, 

Tom was out of sorts so his friend only added fuel to the dough and made Tom 

annoyed with his comment.’ 

c. Condition 3: sentences containing low cloze probability (but semantically 

plausible) phrases, e.g., Po podróży Anna była spragniona, więc napiła się soku 

i usiadła wygodnie na sofie. / ‘After a journey, Anne was thirsty so she drank 

some juice and sat comfortably on a sofa.’ 

d. Condition 4: sentences containing low cloze probability, semantically 

anomalous phrases, e.g., Po podróży Anna była spragniona, więc napiła się 

kabla i usiadła wygodnie na sofie. / ‘After a journey, Anne was thirsty so she 

drank some cable and sat comfortably on a sofa.’ 

Stimulus items belonging to these conditions were uttered by a native speaker of Polish and 

a non-native speaker of Polish with L1 Ukrainian. Such a design enabled me to address two 

exploratory research questions: 

• Are the mechanisms responsible for categorical template matching active during the 

processing of non-native speech, and more specifically, during the processing of an 

easily recognizable foreign accent? 

• Is semantic anomalies processing and meaning reanalysis affected in the case of an 

easily recognizable and frequently encountered foreign accent?  

Most previous research (and especially those studies which focused on the semantic processing 

of non-native speech) used either uncommon accents (e.g., Grey & van Hell, 2017), or various 

types of accent within the same experimental session (e.g., Goslin et al., 2012; Romero-Rivas 

et al., 2015, 2016). Hence, I decided to focus specifically on frequent foreign accent, i.e., 

Ukrainian in Polish, as Ukrainian people currently constitute one of the biggest minorities in 

Poland, with the number of residents oscillating around 1 million (Daniel, 2019, p. 147). The 

processing of an uncommon foreign accent will be discussed later, in Chapter 4 of this thesis. 

The present study is also focused on the processing of the so-called templates, which could be 

defined as high cloze probability multiword strings stored in semantic memory such as, for 

instance, idioms (Vespignani et al., 2010) but also antonym-pairs (Roehm et al., 2007), see (19).  
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(19)  Examples of templates: 

  a. piangere sul latte versato ‘to cry over spilt milk’ 

(Vespignani et al., 2010, p. 1697) 

  b. The opposite of black is white. 

(Roehm et al., 2007, p. 1261) 

Encountering a highly expected ending – e.g., the word versato in (19a) – is usually associated 

with the decreased amplitude of the N400 component (Federmeier & Kutas, 1999a; Laszlo 

& Federmeier, 2009; Vespignani et al., 2010; Li et al., 2017; Chang et al., 2020), or the presence 

of the P300 component (Roehm et al., 2007; Vespignani et al., 2010). Though traditionally 

associated with the so-called ‘oddball paradigm’ and the comprehenders’ reaction to an 

unexpected stimulus, the P300 component is, in fact, believed to consist of two sub-

components: the P3a and P3b (Polich, 2012). The P3b sub-component is characterised by 

a longer latency and a more posterior distribution when compared with the P3a, and it is 

described as a reaction to highly expected item detection (as observed, for instance, in the study 

of Roehm at al., 2007 or Vespignani et al., 2010).  

The only ERP studies conducted so far which explicitly address the issue of anticipation during 

the processing of foreign-accented speech were the studies of Romero-Rivas et al. (2016) and 

Schiller et al. (2020) (recall Chapter 2). The results obtained by Romero-Rivas et al. (2016) 

suggest that the anticipation mechanisms are hampered for non-native when compared with the 

native speech: the amplitude of the N400 component was not gradual but comparable for targets 

related and unrelated to the best completion in foreign-accented speech (recall ex. (13)). 

Similarly, Schiller et al. (2020) observed the decreased amplitude of the PMN component on 

articles preceding unexpected words in foreign when compared with native speech. This would 

again suggest hampered predictive processing in non-native speech. Furthermore, recent 

behavioural studies focused on the issues of prediction and integration seem to confirm that 

while listening to non-native speech, predictive processing is hampered (though not totally 

precluded), but at the same time the contextual cues become more useful when compared with 

native speech during the integration stage (Lev-Ari, 2017; Porretta et al., 2020).  

Romero-Rivas et al. (2016) proposed two possible explanations for their finding: (i) either the 

list of lexical candidates is narrowed in non-native speech under the influence of sentential 

context; or (ii) the adverse listening conditions decrease listeners’ ability to retrieve the 

semantic features of the processed words. The former possibility would be in accordance with 
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the results recently obtained by Porretta et al. (2020), which suggest the lack of semantic 

features pre-activation in foreign-accented speech. The latter possibility would be more in line 

with the results obtained by Goslin et al. (2012), who observed a decreased N400 amplitude for 

low cloze probability words in foreign when compared with native-accented speech, and hence 

speculate that the list of lexical candidates is, in fact, extended under the influence of a foreign 

accent. The pairwise comparisons of the EEG responses elicited for Condition 2 versus 

Condition 1, performed for native as opposed to non-native speech, would enable me to shed 

more light on this issue. What needs to be emphasised is that in Experiment A, I decided to 

focus specifically on monolingual subjects and a frequently-encountered type of accent. In other 

words, I take into account the factors which were not necessarily controlled in previous studies, 

and thus narrow down the experimental design to a very specific communication context. 

In Table 1 below, I formulated two hypotheses with regard to the results of Experiment A for 

native-accented speech, and three hypotheses concerning the presentence/absence of the 

component(s) traditionally associated with semantic and templatic processing (especially the 

N400) in the case of non-native speech. Given the lack of previous studies which would 

specifically focus on the processing of templates in foreign-accented speech, hypotheses H3a 

and H3b are competing in nature. 

Table 1: Hypotheses in Experiment A. 

Hypotheses Conditions 
tested 

Predicted ERP 
effects 

Methodological 
background 

Native-accented speech 

H1: Template matching 
violations will elicit a neural 
reaction (most probably, the 
N400 effect) in native-
accented speech. 

Condition 2 
versus 
Condition 1 

An increased N400 
amplitude in C2 
when compared with 
C1 in native-
accented speech. 

e.g., Federmeier & Kutas, 
1999a; Laszlo & 
Federmeier, 2009; 
Vespignani et al., 2010; Li 
et al., 2017; Chang et al., 
2020 
 

H2: Classic semantic 
anomalies will elicit the 
N400 effect in native-
accented speech. 

Condition 4 
versus 
Condition 3 

An increased N400 
amplitude in C4 
when compared with 
C3 in native-
accented speech. 

e.g., Kutas & Hillyard, 
1980, among many others 

Foreign-accented speech 
H3a: The mechanisms 
responsible for prediction-
verification will remain 

Condition 2 
versus 
Condition 1 

An increased N400 
amplitude in C2 
when compared with 

Romero-Rivas et al., 2016; 
Porretta et al., 2020 
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active in foreign-accented 
speech, especially in the 
case of familiar foreign 
accents 

C1 in foreign-
accented speech. 

H3b: The mechanisms 
responsible for prediction-
verification will be 
hampered in foreign-
accented speech, especially 
in the case of a familiar 
foreign accent. 

Condition 2 
versus 
Condition 1 

A smaller difference 
in the N400 
amplitude between 
C2 and C1 in 
foreign-accented 
when compared with 
native-accented 
speech. 

Goslin et al., 2012; 
Romero-Rivas et al., 2016 

H4: The processing of 
classic semantic anomalies 
will be unaffected in 
foreign-accented speech, 
especially in the case of 
a familiar foreign accent. 

Condition 4 
versus 
Condition 3 

An increased N400 
amplitude in C4 
when compared with 
C3 in foreign-
accented speech. 

Hanulíková et al., 2012 

 

3.2. Methodology 

3.2.1. Participants 

Twenty-eight native speakers of Polish volunteered to take part in Experiment A. They were 

all college students or college graduates living in Wrocław, Poland. During the time of the 

experiment, the participants studied (or had graduated from) the following majors: psychology, 

acoustics engineering, biology, biotechnology, physics, Polish studies. Furthermore, all of them 

had normal or corrected-to-normal vision, and did not report any language or neurological 

impairments or hearing disabilities. Of these twenty-eight participants, eight were rejected from 

further analysis due to excessive artefacts in the raw EEG data (less than 60% artefact-free 

segments)17 (six subjects) or technical problems during the recording sessions (two subjects). 

Consequently, the data from 20 participants (mean age: 23.6, age range: 19-29, SD: 2.52, 14 

females) were included in the ERP analysis. All the participants were right-handed as assessed 

by the Edinburgh Handedness Inventory (Oldfield, 1971). Quite crucially for the purpose of the 

current study, none of the subjects reported daily interactions with foreign-accented speakers, 

and none of them had lived abroad for longer than a few weeks. Taking into account the possible 

differences between mono- as opposed to bilingual listeners, no balanced bilinguals were 

 
17 The usual assumption in ERP studies is that more than a half of the recorded segments of a given 

participant must be artefact-free in order for their data to be included in further analysis. 
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recruited to take part in the study. However, most of the participants reported to have spoken 

or learned one or more foreign languages, and assessed their level of proficiency in these 

languages as advanced (16), intermediate (9) or elementary (18) (see Table 2). None of the 

subjects reported having known or learnt Ukrainian, and only four of them had some elementary 

knowledge of another Slavic language, i.e., Russian.  

Table 2: The number of Experiment A participants who declared their knowledge of the respective foreign 
languages. 

 Advanced (B2-C1) Intermediate (B1) Elementary (A1-A2) 
English 14 5 - 
Dutch 1 - 1 
French 1 - - 
German - 4 8 
Russian - - 4 
Spanish - - 2 
Latin - - 1 
Swedish - - 1 

 

3.2.2. Materials and pretests 

Altogether, the experimental material consisted of 720 sentences: 120 sentences per each 

condition (120 x 4 = 480) plus 240 filler sentences. The function of fillers was primarily to 

divert the subject’s attention from the main purpose of the experiment, i.e., the semantic 

processing. More precisely, there were 120 sentences with an expected template ending 

(Condition 1), 120 sentences with an unexpected template ending (Condition 2), 120 

semantically well-formed sentences (Condition 3), and 120 semantically anomalous sentences 

(Condition 4). Among the 240 fillers, 120 sentences were grammatically correct and 120 

sentences contained a grammatical mistake (e.g., gender or number violations). In total, half of 

the 720 stimulus sentences were well-formed (360), and half contained some kind of anomaly: 

template violation (120), semantic violation (120) or morpho-syntactic (grammatical) violation 

(120). The stimulus sentences in Conditions 1 and 2 shared the same lexical material, differing 

only in the respective target item (expected vs. unexpected template ending). Likewise, the 

stimulus sentences in Conditions 3 and 4 were lexically identical apart from the respective target 

word (semantically plausible vs. semantically anomalous). Furthermore, the correct and 

incorrect fillers contained the same lexical material, differing only in the respective target word 

(a grammatically correct form vs. a grammatically incorrect form). All sentences described 

everyday life situations that happened to one of eight individuals (four males and four females). 
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Moreover, all sentences had similar structure, and more specifically, they were all complex 

sentences including a causal conjunction więc (‘so’) or the complementizer że (‘that’), and they 

all began with an adverbial of place or time (see Table 3 below for a sample and Appendix 1 

for a complete list of experimental sentences).  

Table 3: A sample of experimental material (Experiment A). 

Sample sentences containing templates in Condition 1 (C1) and Condition 2 (C2) 

W czasie spotkania Tomek był nie w humorze, więc jego znajomy tylko dolał oliwy do (C1) 

ognia / (C2) ciasta i zdenerwował go swoim komentarzem. 

During the meeting, Tom was out of sorts so his friend only added fuel (lit. ‘olive’) to the 

(C1) fire / (C2) dough and made Tom annoyed with his comment. 

Od dziecka Paweł był bardzo zasadniczy, więc i tym razem był uparty jak (C1) osioł/ (C2) 

koza i postawił na swoim. 

Since childhood Paul had been very principled so also that time he was as stubborn as a (C1) 

mule (lit. ‘donkey’) / (C2) goat and got it all his own way. 

Przed Wigilią Tomek chciał zrobić córce prezent, więc kupił książkę pt. Ania z Zielonego 

(C1) Wzgórza / (C2) Boru i córka była zachwycona. 

Before Christmas Tom wished to make his daughter a gift, so he bought a book titled Anne 

of Green (C1) Gables / (C2) Forest, and the daughter was delighted. 

Sample sentences containing semantic anomalies Condition 3 (C3) and Condition 4 (C4) 

Dwa lata temu Ewa wyprowadziła się na wieś, więc zaczęła hodować (C3) kury / (C4) *piłę 

i kupiła traktor. 

Two years ago, Eve moved to the countryside so she started breeding (C3) chickens / (C4) 

*a saw and bought a tractor. 

W tamtym roku Janek był przemęczony pracą, więc pojechał na (C3) urlop / (C4) *szybę i 

wypoczął. 

Last year John was tired of his job so he went on (C3) holidays / (C4) a glass and had some 

rest. 

Przed przyjęciem Janek chciał wszystko dobrze przygotować, więc skosztował (C3) potraw 

/ (C4) *młotka i dodał odrobinę soli. 

Before the party John wanted to have everything ready so he decided to taste the (C3) dishes 

/ (C4) *hammer and added a pinch of salt [to them]. 
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W restauracji Kasia długo czekała na znajomą, więc poprosiła o (C3) napój / (C4) *magię i 

szybciej minął jej czas. 

In the restaurant Kate waited for a friend long so she asked for (C3) a drink / (C4) *magic 

and the time passed very quickly. 

Fillers 

W supermarkecie Annie bardzo spodobała się niebieska czapkaSG.F, więc od razu jąSG.F / 

*goSG.M kupiła i wróciła do domu. 

In the supermarket Anne liked a blue hatSG.F so she immediately bought itSG.F (her) /* itSG.M 

(him) and went home. 

W szkole Gosia poczuła, że jest dumna ze swoich córekPL.F i wspominała o nichPL.F / *niejSG.F 

przy każdej okazji. 

At school Margaret felt that she was proud of her daughtersPL.F so she mentioned them / 

*her at any opportunity. 

W zeszły czwartek Tomek postanowił posprzątać, więc otworzył szafęSG.F i wyjął z niejSG.F 

/ *niegoSG.M wszystkie swoje rzeczy. 

Last Thursday Tom decided to clean up so he opened his wardrobeSG.F and brought all his 

stuff out from itSG.F (her) / itSG.M. (him). 

Kilka dni temu Janek chciał zjeść coś ciepłego, więc przyrządził żurekSG.M i podał goSG.M / 

*jePL.F na kolację. 

A few days ago, John wanted to eat something warm so he prepared a sour rye soupSG.M and 

served itSG.M (him) / themPL.F for dinner. 

All the sentences were recorded by a male native speaker of Polish (age = 26), and a male non-

native speaker of Polish (L1 Ukrainian, age = 39). Hence, the number of experimental sentences 

amounted to 1440 sentences (including filler items), which were later evenly distributed across 

four experimental lists with the aid of the Latin square design. 18 The need to create four 

experimental lists arose from the fact that each participant heard four types of sentences: correct 

sentences in native speech, incorrect sentences in native speech, correct sentences in non-native 

speech, and incorrect sentences in non-native speech. The same participants should not be 

presented with the same sentence in more than one condition. For instance, if some participant 

heard the first sentence from Table 3 above (During the meeting, Tom…) uttered by a native 

 
18 Latin-square design is a type of randomised experimental design which enables the researcher to control 

the number of items belonging to different categories or conditions in each experimental version. 
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speaker and containing the correct template ending, they did not hear it again in the incorrect 

form and/or spoken by a non-native speaker. Such a solution enables the researchers to observe 

unbiased reactions to the stimuli, which would not be possible if the sentences were repeated. 

Furthermore, the division of the material into four versions decreased the time of a single 

experimental session, which – in the case of the EEG studies – is already long and thus also 

tiresome. Each experimental list contained 360 unique sentences (1440 divided by 4) (see Table 

4). 

Table 4: The number of sentences of each type seen by EEG experiment participants. 

Condition / 
Sentence Type Templatic Semantic Filler 

Correct: Native 
Accent 30 sentences 30 sentences 30 sentences 

Incorrect: Native 
Accent 30 sentences 30 sentences 30 sentences 

Correct: Foreign 
Accent 30 sentences 30 sentences 30 sentences 

Incorrect: Foreign 
Accent 30 sentences 30 sentences 30 sentences 

The Ukrainian speaker spoke Polish fluently but with a clear foreign accent as assessed by an 

independent group of 20 subjects in a pretest. His accent was perceived as fairly strong: on 

average, it obtained 3.9 on a Likert scale from 1 (no accent) to 5 (very strong accent). Crucially, 

all the subjects participating in the pretest were able to identify the speaker’s region of origin 

as Ukraine or Russia, which indicates that the accent was easy to recognise – as most Ukrainian 

speakers, the non-native speaker whose recordings we used also had an advanced knowledge 

of Russian.  

Another pretest was conducted in order to select the set of templates used in the study. 35 native 

speakers of Polish (none of whom participated in the main study) were asked to complete the 

preselected templates (containing fixed phrases of various kinds, such as idioms, similes, 

antonym pairs, strong collocations, and movie or book titles) with the first word which would 

come to their mind, for example: 
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 (20)  mieć   klapki    na  __________ 

  have.INF blinker.PL.ACC  on __________ 

  ‘to have blinkers on __________’19 

120 phrases for which the cloze probability was the highest were selected to be used in the ERP 

study (see Appendix 1 for detailed information regarding CPs and frequencies of target items 

in all the conditions). Mean cloze probability for items in the expected ending condition 

(Condition 1) amounted to .93 (CP range: 0.7-1; similar range was used e.g., by Schiller et al., 

2020), while the cloze probability for items in the unexpected ending condition (Condition 2) 

equalled 0 (i.e., no continuations used in this condition had been provided by the respondents 

in the pretest). Contrastingly, mean cloze probability for items in the semantically plausible 

condition (Condition 3) amounted to .03 (CP range: 0-0.17), while the cloze probability of items 

used in the semantically anomalous condition (Condition 4) again equalled 0. The target items 

were also matched in terms of frequency, which was obtained from the Conversational Spoken 

Corpus of Polish (PELCRA; Pęzik, 2012) (mean frequency in Condition 1: 277.1; Condition 2: 

273.9; Condition 3: 77.3; Condition 4: 78.3). The results of pairwise t-tests confirmed that the 

frequencies of the correct versus incorrect target words did not differ significantly in relevant 

comparisons (Condition 1 vs. Condition 2: W = 7306, p = 0.8445; Condition 3 vs. Condition 

4.: t = -0.12647, p = 0.8995). All target words were 2-syllable long. In addition, the word pairs 

used in the same sentence in Condition 1 and Condition 2 always started with two different 

phonemes. The mean duration of the critical word was 360 msec (SD = 163 msec) in the native 

speech and 459 msec (SD = 189 msec) in the non-native speech. The difference in durations 

was statistically significant (t (1408.65) = -10.68, p < .0001). The mean duration of the whole 

sentence was 5844 msec (SD = 776 msec) in the native speech and 7486 msec (SD = 1136 

msec) in the non-native speech. This difference was also statistically significant (t (1438) = -

32.02, p < .0001). The loudness of all sentences was adjusted to the same level with the aid of 

Adobe Audition (CC 2018). 

In order to make sure that the errors are easily detectable in both native- and non-native speech, 

an error detection task was conducted. An independent group of 20 university students from the 

 
19  Contrary to the actual experiment, the templates presented in the pretest were not embedded in 

sentential contexts. However, the contexts in which the expressions were presented during the EEG recordings 
were aimed to support the templatic interpretation in Conditions 1 and 2, and remained possibly neutral in 
Conditions 3 and 4 (see Appendix 1). Thus, the CPs are not expected to be significantly different in the actual 
experiment. At best, the CPs in Conditions 1 and 2 could be assumed to rise under the influence of sentential 
context. Such a change would not affect the expected experiment results, though (see Section 3.1).  
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University of Wrocław (17 females, mean age = 23.3; one of the participants was excluded 

from the analysis due to technical problems; none of them participated in the EEG experiment 

or other pretests) were exposed to a randomly selected sample of sentences, evenly distributed 

across the experimental conditions (i.e., 15 correct and 15 incorrect sentences uttered by the 

native speaker, and 15 correct and 15 incorrect sentences uttered by the non-native speaker).20 

The task of the subjects was to press a key as soon as they identified the mistake. Mean error 

detection accuracy in the case of native speech was 88.15%, while mean error detection 

accuracy in the case of non-native speech was 85.55%. No statistically significant difference 

was observed between the conditions (F (2, 51) = 0.4, p-value = 0.27), which confirms that the 

experimental stimuli were equally comprehensible, and that the errors were easy to detect both 

in native and in non-native speech. 

3.2.3. Procedure 

A single experimental session lasted approximately 2.5 h, including the EEG preparation. The 

participants were tested individually in a sound-attenuated room. At the beginning of each 

session, the participants provided informed consent and filled in a short survey concerning hand 

dominance and language background. The main experiment was preceded by a training session 

which included 10 fully correct sentences of similar structure and comparable length to the 

original experimental sentences. The training sentences were uttered by a female native speaker 

of Polish. Three of them were followed by a comprehension yes-no question. The main 

experiment was divided into 6 experimental blocks followed by optional breaks. 21  The 

sentences were presented binaurally at a constant sound level via loudspeakers. Each trial 

started with a fixation cross which remained on the screen until the offset of the sentence. 120 

sentences (i.e., one third of all experimental stimuli) were followed by comprehension yes-no 

questions (e.g., the question Czy Tomek był pogodny w czasie spotkania? ‘Was Tom cheerful 

during the meeting?’ appeared after the first sentence presented in Table 3). The sentences were 

presented in a pseudorandomised order so that two critical sentences (i.e., sentences of the same 

condition) were always separated by at least one sentence of a different type. 

 
20 A set of sentences uttered by a Korean non-native speaker of Polish were additionally included in the 

pretest stimuli for the purposes of Experiment B (see Chapter 4). Thus, the total number of sentences presented in 
the pretest amounted to 90 (30 sentences uttered by a native speaker of Polish, 30 sentences uttered by a Ukrainian 
non-native speaker of Polish, and 30 sentences uttered by a Korean non-native speaker of Polish) (see Section 
4.2.2 for a more detailed presentation of the pretest results). 

21 The subjects were advised by the experimenter to take at least one longer break during the whole 
experimental session. 
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3.2.4 EEG acquisition and analysis 

The EEG activity was measured with the use of 28 Ag/AgCl-electrodes placed at the elastic cap 

at Fp1, Fp2, Fz, FCz, Cz, CPz, Pz, POz, F3, F7, F4, F8, FC1, FC2, FC5, FC6, C3, C4, CP5, 

CP6, T7, T8, P3, P4, P7, P8, O1, O2. The ground was positioned at AFz. In addition, two 

electrodes were placed at the outer canthus of each eye (HEOG1 and HEOG2), one electrode 

was placed below the right eye (VEOG2) and two electrodes were placed at the right and left 

mastoid bones (A1 and A2) (see Figure 4).  

 

Figure 4: Scheme of electrode montage. 

The signal was referenced online to the left mastoid electrode (A1), and re-referenced online to 

the mastoid average (A1 and A2). The EEG data was filtered with a 0.016 Hz (12dB) – 40 Hz 

(24 dB) band-pass filter. Electrode impedances were kept below 5 kΩ. The EEG data was 

processed with the aid of the Brain Vision Analyzer 2 software (Brain Products, Gilching). An 

ICA blink correction was performed, followed by a semi-automatic Raw Data Inspection 

(maximal allowed voltage step: 50 µV/ms, maximal allowed difference of values in intervals: 

200 µV/ms, minimal allowed amplitude: 100 µV, maximal allowed amplitude: -100 µV). 

Epochs contaminated by ocular or muscular artifact were rejected from further analysis, which 

resulted in the exclusion of 17% of trials (including fillers). Mean rejection rates per condition 

in native speech were as follows: 17.02% (SD = 12.37%) for Condition 1, 17.19% (SD = 

13.76%) for Condition 2, 17.33% (SD = 11.01%) for Condition 3 and 19.17% (SD = 13.80%) 
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for Condition 4. Mean rejection rates per condition in non-native speech were 19.00% (SD = 

12.00%) for Condition 1, 13.00% (SD = 9.30%) for Condition 2, 14.33% (SD = 9.18%) for 

Condition 3 and 16.33% (SD = 12.37%) for Condition 4. Mean rejection rates in the case of 

fillers in native speech were 18.50% (SD = 13.35%) for grammatically correct sentences and 

18.33% (SD = 14.29%) for grammatically incorrect sentences. In foreign-accented speech, filler 

rejection rates equalled 14.67% (SD = 10.45%) and 17.67% (SD = 13.03%) respectively. The 

remaining data were segmented into 1200 ms time windows, time-locked to the onset of the 

critical word, i.e., from 200 ms before the onset of the target word to 1000 ms after the onset. 

A baseline correction was performed for the 200 ms pre-stimulus interval.  

Statistical analyses were performed in three main time windows: 200-500 ms (for the N400 

effect in template processing conditions), 300-700 (for the N400 effect in the classic semantic 

anomalies condition) and 700-1000 ms (for the late positivity). Such time intervals were defined 

on the basis of visual wave inspection and previous research (see Hanulíková et al., 2012; 

Romero-Rivas et al. 2016; Grey & van Hell 2017 for similar approaches). Further, I defined 

three regions of interest: ANTERIOR (Fz, F3, F7, F4, F8, FCz, FC1, FC2, FC5, FC6), 

CENTRAL (Cz, C3, C4, CPz, CP5, CP6, T7, T8), and POSTERIOR (Pz, P3, P4, P7, P8, POz, 

O1 and O2) in accordance with the literature (see Hanulíková et al. 2012; Romero-Rivas et al. 

2015; Grey & van Hell 2017 for similar divisions).  

I calculated a repeated measures ANOVA of the mean voltages per condition for the selected 

time windows. The analyses included the factors CORRECTNESS 22  (correct, incorrect), 

ACCENT (native, foreign), and DISTRIBUTION (anterior, central, posterior). Unless stated 

otherwise, I only report statistically significant effects. 

3.3. Results 

3.3.1. Sentence comprehension  

The results of the behavioural task (i.e., the 120 yes-no questions) indicate that the subjects 

were very attentive and accurate during the experiment. Mean sentence comprehension 

accuracy equalled 87.46% (accuracy range: 77.5%-97.5%; SD = 4.94%), and the results were 

 
22 In the case of Condition 1 and Condition 2, by correct I mean the correct high cloze probability template 

endings and by incorrect – the incorrect, though semantically possible, low probability template endings. In the 
case of Condition 3 and Condition 4, by correct I mean semantically plausible words and by incorrect – 
semantically anomalous items. 
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comparable between native-accented speech (M = 87.33%, SD = 6.38%) and foreign-accented 

speech (M = 87.58%, SD = 5.53%) (t (37.24) = -0.13, p-value = 0.9). 

3.3.2. ERP results: template endings (Condition 1 versus Condition 2) 

In the case of native-accented speech, visual data inspection showed an increased globally 

distributed negativity (the N400 effect) in Condition 2 when compared with Condition 1. In 

central and posterior regions, the component had a peak at around 400 ms. Interestingly, the 

effect differed in terms of both onset latency and distribution from the classic N400 effect in 

that it was observed (and sustained) also in the frontal regions. What followed the N400 was 

a late positivity, with a peak at around 800 ms23, which was left-lateralised and visible only in 

the central and posterior regions. Contrary to the expectations, no P3b effect was elicited as 

a response to highly expected template endings (i.e., in Condition 1 as opposed to Condition 2). 

In the case of foreign-accented speech, a globally distributed N400 effect as a response to 

template violations was also observed. However, no post-N400 positivity was visually 

perceivable. 

Figure 5 presents grand average ERPs from six representative (midline) electrodes elicited by 

highly expected template endings (black line) and template violations (red line) in native- as 

opposed to non-native speech. The data for all grand averages presented in this thesis was 

filtered with a 10 Hz high cutoff filter (12 dB/oct) for the purpose of presentation only. Figure 6 

presents a voltage difference map (Condition 2 minus Condition 1) in the 200-500 and 700-

1000 ms time windows. 

 
23 As noted by Hanulíková et al. (2012), the late positivity is often observed to be delayed in speech 

(Hanulíková et al., 2012, p. 881; see also Kutas, Neville, & Holcomb, 1987 and Van Petten, Coulson, Rubin, 
Plante, & Parks, 1999).  
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Figure 5: Grand average ERPs from six midline electrodes in Condition 1 (black line) and Condition 2 (red line) 
in foreign-accented speech (the left panel) as opposed to the native-accented speech (the right panel). 
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Figure 6: Topographic distribution of voltage differences between Condition 2 and Condition 1 in foreign-
accented speech (the left panel) and native-accented speech (the right panel). 

Table 5 below summarises the results from the overall CORRECTNESS (correct template 

endings, incorrect template endings) by ACCENT (native, foreign) by DISTRIBUTION 

(anterior, central, posterior) ANOVAs performed in two time windows: 200-500 for the N400 

effect and 700-1000 for the late positivity. The first analysis (i.e., in the 200-500 time window) 

revealed statistically significant main effects of CORRECTNESS (F = 9.49, p-value < 0.01), 

ACCENT (F = 0.04, p-value < 0.05), and DISTRIBUTION (F = 27.37, p-value < 0.001), 

statistically significant interactions between CORRECTNESS and ACCENT (F = 4.33, p-value 

< 0.05) and between ACCENT and DISTRIBUTION (F = 4.47, p-value < 0.05) as well as 

a significant three-way interaction between CORRECTNESS, ACCENT and DISTRIBUTION 

(F = 3.56, p-value < 0.05) (see Table 6). Follow-up analyses of the three-way interaction are 

presented in Table 5 below. They showed that incorrect template endings, regardless of the type 

of accent, elicited significant effects in central brain regions (F = 19.81, p-value < 0.001). In 

anterior brain regions, a significant simple interaction between CORRECTNESS and ACCENT 

was observed (F = 4.08, p-value < 0.001). Post-hoc analyses of this interaction revealed simple 

main effects of CORRECTNESS both in the case of native (F = 32.33, p-value < 0.001) and 

foreign-accented speech (F = 9.47, p-value < 0.01) (see Table 7). What this post-hoc analysis 

also showed was a statistically significant simple main effect of ACCENT, but only in the case 
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of correct sentences (F = 4.12, p-value < 0.05). In the case of incorrect sentences, no differences 

between accents were observed (F = 0.7, p-value = 0.4). Such a finding would suggest that 

semantically plausible sentences elicited significantly larger negativity in the anterior regions 

in non-native when compared with the native speech. In the case of incorrect sentences, no 

differences between accents were observed (F = 0.7, p-value = 0.4).  

In the later (700-1000 ms) time window, the three-way ANOVA showed statistically significant 

main effects of ACCENT (F = 14.09, p-value < 0.001) and DISTRIBUTION (F = 14.71, p-

value < 0.001). In addition, a statistically significant interaction effect was obtained between 

CORRECTNESS and ACCENT (F = 5.30, p-value < 0.05) (see Table 5). Follow-up analyses 

of this interaction presented in Table 8 below revealed that incorrect template endings elicited 

late positivity in the case of native speech (F = 36.03, p-value < 0.001), but not in the case of 

foreign-accented speech (F = 0.72, p-value = 0.40). What this post-hoc analysis also showed 

was that in the case of semantically correct sentences, foreign-accented speech elicited 

significantly more negative amplitudes when compared with native-accented speech (F = 23.28, 

p-value < 0.001). The same was also true for semantically incorrect sentences (F = 4.159, p-

value < 0.05), which additionally confirms that the late positivity elicited as a response to 

inadequate template endings was only present in the native speech.  

The results obtained in the two analysed time windows (i.e., 200-500 ms and 700-1000 ms) 

collectively indicate that template matching errors elicited a globally-distributed N400 effect in 

the case of both investigated accent types and that the negativity was followed by late positivity 

only in the case of native speech. Such findings are in accordance with H1 and H3a, but not 

with H3b, all formulated in Section 3.1 (see Table 9). 
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Figure 7: Boxplots presenting mean ERP amplitudes obtained in foreign and native-accented speech for anterior, 
central and posterior brain regions in correct as opposed to incorrect template endings in 200-500 time window 
(Experiment A). 

 

 

Figure 8: Boxplots presenting mean ERP amplitudes obtained in foreign and native-accented speech for anterior, 
central and posterior brain regions in correct as opposed to incorrect template endings in 700-1000 time window 
(Experiment A). 
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Table 5: F-statistics from the grand average ANOVAs on mean amplitudes in native-accented and foreign-
accented speech in Condition 1 (expected template endings) and Condition 2 (unexpected template endings). 

Experiment A  200-500 ms  700-1000 ms 

 Df F P 
p < 

0.0524 
F P p < 0.05 

Correctness 1 9.49 0.00 *** 0.63 0.43  
Accent 1 4.31 0.04 * 14.10 0.00 *** 

Distribution 2 27.37 0.00 *** 14.71 0.00 *** 
Correctness x 

Accent 
1 4.33 0.04 * 5.41 0.02 * 

Correctness x 
Distribution 

2 0.24 0.78  0.56 0.57  

Accent x 
Distribution 

2 4.47 0.01 * 2.57 0.07 † 

Correctness x 
Accent x 

Distribution 
2 3.57 0.03 * 0.65 0.51  

Table 6: P-values for the interaction between CORRECTNESS, ACCENT and DISTRIBUTION in the 200-500 
ms time window (Condition 1 and Condition 2). 

 
CORRECTNESS: ACCENT: DISTRIBUTION  

(Experiment A, 200-500 ms) 

 Anterior Central Posterior 

Correctness 0.00 *** 0.00 *** 0.08 † 

Accent 0.41 0.49 0.15 

Correctness x Accent 0.04 * 0.72 0.09 † 
 

Table 7: P-values for the interaction between CORRECTNESS and ACCENT in the anterior region in the 200-
500 ms time window (Condition 1 and Condition 2). 

 
CORRECTNESS: ACCENT  

(Experiment A, 200-500 ms, anterior 
regions) 

 Native Foreign 

Correctness 0.00 *** 0.00 *** 

 Correct Incorrect 

Accent 0.04 * 0.40 

 
24 †p < 0.10, *p < 0.05, ***p < 0.01 



 

97 

 

Table 8: P-values for the interaction between CORRECTNESS and ACCENT in the 700-1000 ms time window 
(Condition 1 and Condition 2). 

 
CORRECTNESS: ACCENT  
(Experiment A, 700-1000 ms) 

 Native Foreign 

Correctness 0.00 *** 0.40 

 Correct Incorrect 

Accent 0.00 *** 0.00 *** 
 

Table 9: The verification of research hypotheses in Experiment A, Conditions 1 and 2. 

Hypotheses Conditions 
tested 

Predicted ERP 
effects 

Observed 
effects Conclusion 

Native-accented speech 
H1: Template matching 
violations will elicit a neural 
reaction (most probably, the 
N400 effect) in native-
accented speech. 

Condition 2 
versus 
Condition 1 

An increased N400 
amplitude in C2 
when compared with 
C1 in native-
accented speech. 

Significant Supported 

Foreign-accented speech 
H3a: The mechanisms 
responsible for prediction-
verification will remain 
active in foreign-accented 
speech, especially in the 
case of familiar foreign 
accents. 

Condition 2 
versus 
Condition 1 

An increased N400 
amplitude in C2 
when compared with 
C1 in foreign-
accented speech.  

Significant Supported 

H3b: The mechanisms 
responsible for prediction-
verification will be 
hampered in foreign-
accented speech, especially 
in the case of a familiar 
foreign accent. 

Condition 2 
versus 
Condition 1 

A smaller difference 
in the N400 
amplitude between 
C2 and C1 in 
foreign-accented 
when compared with 
native-accented 
speech. 

Not 
significant 

Rejected 

 

3.3.3. ERP results: semantic anomalies (Condition 3 versus Condition 4) 

In the case of native-accented speech, visual data inspection revealed the N400 effect, visible 

over central and posterior regions, elicited as a response to semantically anomalous sentences 
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(Condition 4) when compared with semantically plausible sentences (Condition 3). This effect 

was also present in the case of foreign-accented speech, but it seemed diminished in terms of 

amplitude and appeared to be more globally distributed, as it was present also in the anterior 

regions (see Figure 9 and Figure 10). With a peak at around 500 ms, the onset latency of the 

N400 effect was slightly delayed when compared with the effect discussed in the previous 

section (i.e., elicited as a response to unexpected template endings). A similar N400 peak 

latency was, however, already observed in the context of foreign-accented speech by Schiller 

et al. (2020). The effect was followed by late positivity, which also seemed better pronounced 

in native-accented speech (see Figure 10). In addition, a very early positivity was observed as 

a reaction to semantically anomalous items in foreign-accented speech. Since the effect is not 

assumed to be semantic in nature and hence goes slightly beyond the purpose of the current 

study, I will elaborate on this finding later in the Conclusion section. The grand average ERPs 

from representative scalp electrodes and the topographic distribution of the observed effects are 

presented in Figures 9 and 10 respectively. 
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Figure 9: Grand average ERPs from six midline electrodes in Condition 3 (black line) and Condition 4 (red line) 
in foreign-accented speech (the left panel) as opposed to the native-accented speech (the right panel). 
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Figure 10: Topographic distribution of voltage differences between Condition 3 and Condition 4 in foreign-
accented speech (the left panel) and native-accented speech (the right panel). 

Table 10 below summarises the results from the overall CORRECTNESS (semantically correct, 

semantically incorrect) by ACCENT (native, foreign) by DISTRIBUTION (anterior, central, 

posterior) ANOVA. In the 300-700 ms time window the analysis revealed statistically 

significant main effects of CORRECTNESS (F = 28.48, p-value < 0.001) and DISTRIBUTION 

(F = 13.22, p-value < 0.001), a statistically significant simple interaction between 

CORRECTNESS and ACCENT (F = 12.65, p-value < 0.001), and a statistically significant 

three-way interaction effect between CORRECTNESS, ACCENT, and DISTRIBUTION (F = 

5.64, p-value < 0.01). Post-hoc analyses of this interaction are presented in Table 11. They 

showed that the differences between the correct and incorrect condition were statistically 

significant in central (F = 20.42, p-value < 0.001) and posterior regions (F = 52.31, p-value < 

0.001). In anterior brain regions, a statistically significant simple interaction was found between 

CORRECTNESS and ACCENT (F = 11.22, p-value < 0.001). A follow-up analysis of this 

simple interaction suggested that the simple main effect of CORRECTNESS was only 

presented in the case of foreign-accented speech (F = 28.96, p-value < 0.001) but not in native-

accented speech (F = 0.07, p-value = 0.79). What is more, the simple main effect of ACCENT 
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was observed only in the case of incorrect sentences, with the reactions to foreign accents 

significantly more negative when compared with native accent (F = 27.01, p-value < 0.001) 

(see Table 12). Such results suggest that semantically anomalous sentences elicited an N400 

effect both in the case of native and foreign-accented speech, and that this effect was more 

globally distributed in the latter case. In the 700-1000 ms time window the only statistically 

significant effect was the main effect of CORRECTNESS (F = 5.58, p-value < 0.01). ). Such 

a result would suggest that the post-N400 positivity which was visually perceptible in the case 

of native speech did not reach the level of statistical significance. Altogether, these findings 

preliminarily confirm hypotheses H2 and H4, formulated in Section 3.1 (see Table 13). 

 

Figure 11: Boxplots presenting mean ERP amplitudes obtained in foreign and native-accented speech for anterior, 
central and posterior brain regions in semantically possible as opposed to semantically anomalous words in 300-
700 time window (Experiment A). 



 

102 

 

Figure 12: Boxplots presenting mean ERP amplitudes obtained in foreign and native-accented speech for anterior, 
central and posterior brain regions in semantically possible as opposed to semantically anomalous words in 700-
1000 time window (Experiment A). 

 

Table 10: F-statistics from the grand average ANOVAs on mean amplitudes in native-accented and foreign-
accented speech in Condition 3 (semantically plausible completions) and Condition 4 (semantically anomalous 
completions). 

Experiment A  300-700 ms  700-1000 ms 

 Df F P 
p < 

0.0525 
F P p < 0.05 

Correctness 1 28.48 0.00 *** 0.85 0.36  
Accent 1 0.18 0.67  0.13 0.72  

Distribution 2 13.22 0.00 *** 5.58 0.00 *** 
Correctness x 

Accent 
1 12.65 0.00 *** 0.10 0.75  

Correctness x 
Distribution 

2 0.43 0.65  0.15 0.86  

Accent x 
Distribution 

2 1.45 0.23  1.49 0.23  

Correctness x 
Accent x 

Distribution 
2 5.64 0.00 *** 1.07 0.34  

 
25 †p < 0.10, *p < 0.05, ***p < 0.01 
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Table 11: P-values for the interaction between CORRECTNESS, ACCENT and DISTRIBUTION in the 300-700 
ms time window (Condition 3 and Condition 4). 

 
CORRECTNESS: ACCENT: DISTRIBUTION  

(Experiment A, 300-700 ms) 

 Anterior Central Posterior 

Correctness 0.00 *** 0.00 *** 0.00 *** 

Accent 0.00 *** 0.14 0.02 * 

Correctness x Accent 0.00 *** 0.49 0.17 
 

Table 12: P-values for the interaction between CORRECTNSS and ACCENT in the anterior region in the 300-
700 ms time window (Condition 3 and Condition 4). 

 
CORRECTNESS: ACCENT  

(Experiment A, 200-500 ms, anterior 
regions) 

 Native Foreign 

Correctness 0.79 0.00 *** 

 Correct Incorrect 

Accent 0.70 0.00 *** 
 

Table 13: The verification of research hypotheses in Experiment A, Conditions 3 and 4. 

Hypotheses Conditions 
tested 

Predicted ERP 
effects 

Observed 
effects Conclusion 

Native-accented speech 

H2: Classic semantic 
anomalies will elicit the 
N400 effect in native-
accented speech. 

Condition 4 
versus 
Condition 3 

An increased N400 
amplitude in C4 when 
compared with C3 in 
native-accented 
speech. 

Significant Supported 

Foreign-accented speech 
     
H4: The processing of 
classic semantic anomalies 
will be unaffected in 
foreign-accented speech, 
especially in the case of a 
familiar foreign accent. 

Condition 4 
versus 
Condition 3 

An increased N400 
amplitude in C4 when 
compared with C3 in 
foreign-accented 
speech.. 

Significant Supported 
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3.3.4. The nature of the ERP effects during the course of the experiment 

In order to check whether the nature of the observed ERP effects changed during the course of 

the experiment, I divided the EEG data into two halves, with the first half containing the first 

three experimental blocks, and the second half corresponding to the remaining three blocks. It 

has been observed that certain ERP components are likely to diminish with time, when the 

listeners get accustomed to the experimental manipulation. This phenomenon was observed 

both in the case of native speech (Hanulíková et al., 2012) and non-native speech (Romero-

Rivas et al., 2015). Hanulíková et al. (2012) noticed that the post-N400 positivity disappeared 

in the second half of their experiment, when the grammatical errors were produced by a native 

speaker (as a reminder, in the foreign-accented speech, the component never emerged). 

Romero-Rivas et al. (2015), on the other hand, observed that the sentences with semantic 

violations uttered by a non-native speaker elicited stronger N400 amplitude in the first half of 

the experiment when compared with its second half. This result is explained in terms of the 

comprehenders’ improvement in the lexical-semantic processing, which is visible after some 

time of exposure to a foreign accent. 

What could be observed in the case of the current study was a decrease in the N400 amplitude 

in the course of the experiment, but only in the case of native speech and classic semantic 

anomalies (see the right panels of Figures 16 and 17). The ERP effects elicited as a response to 

template mismatches in native speech (i.e., the globally distributed N400 effect and the late 

positivity) were relatively similar in the two halves of the experiment (see the right panels of 

Figures 13 and 14), with the late positivity even better pronounced in the second half (see the 

right panel in Figure 15). Interestingly, in non-native speech, a visually higher N400 amplitude 

was elicited as a response to semantic anomalies in the second, as opposed to the first, half of 

the experiment (see the left panels in Figure 17). This is consistent with the results suggesting 

that response to errors in foreign-accented speech is modulated by accent familiarity (Grey 

& van Hell, 2017; Holt et al., 2018). During the experiment, the participants became slightly 

more familiar with the accent, which may be reflected in a stronger N400 effect. Contrastingly, 

in the case of template matching violations, the N400 effect seemed slightly weaker and more 

right-lateralised in the second half (see the left panels in Figures 13 and 14). 
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As – most probably due to an insufficient sample size understood in terms of the number of the 

obtained ERP epochs 26  – the statistical analysis of the results rendered no statistically 

significant effects or trends, the comparisons of the data obtained for the two halves of the 

experiment are presented only visually, and should be interpreted with great caution. 

 

Figure 13: Grand average ERPs from the Cz electrode in Condition 1 (black line) and Condition 2 (red line) in 
foreign-accented speech (the left panel) and native-accented speech (the right panel) in the first (the upper panel) 

when compared with the second (the bottom panel) half of the experiment. 

 

 
26 The number of the obtained ERP segments for the halves of the experiment amounted to not more than 

15 for each analyzed condition in each analyzed time period. 
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Figure 14: Topographic distribution of voltage differences between Condition 1 and Condition 2 (200-500 ms 
time window) in foreign-accented speech (the left panel) and native-accented speech (the right panel) in the first 

(the upper panel) when compared with the second (the bottom panel) half of the experiment. 
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Figure 15: Topographic distribution of voltage differences between Condition 1 and Condition 2 (700-1000 ms 
time window) in foreign-accented speech (the left panel) and native-accented speech (the right panel) in the first 

(the upper panel) when compared with the second (the bottom panel) half of the experiment. 
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Figure 16: Grand average ERPs from the CPz electrode in Condition 3 (black line) and Condition 4 (red line) in 
foreign-accented speech (the left panel) and native-accented speech (the right panel) in the first (the upper panel) 

when compared with the second (the bottom panel) half of the experiment. 
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Figure 17: Topographic distribution of voltage differences between Condition 3 and Condition 4 in foreign-
accented speech (the left panel) and native-accented speech (the right panel) in the first (the upper panel) when 

compared with the second (the bottom panel) half of the experiment. 

 

3.4. Discussion 

The primary goal of Experiment A was to determine whether the mechanisms responsible for 

categorical template matching remain active during the processing of non-native speech. The 

obtained EEG data suggest that template violations indeed elicited a neural response (i.e., 

a broadly distributed N400), both in the case of native- and foreign-accented speech (see 

Figures 5 and 6). A statistical analysis confirmed the preliminary conclusions drawn on the 

basis of the visual data inspection. In a three-way ANOVA, a statistically significant three-way 

interaction effect was obtained. Follow-up analyses confirmed that template matching 

violations elicited a broadly distributed negativity in the 200-500 ms time window for both 

analysed accent types and in all three regions of interest, i.e., in anterior, central, and posterior 
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brain areas. Notably, in the native-accented condition, the global negativity was followed by 

a statistically significant late positivity (observed in the 700-1000 ms time window), which was 

absent in the case of foreign-accented speech.  

The predominant assumption concerning non-native speech processing is that it increases the 

reliance on contextual cues: as foreign accents, contrary to regional accents, are not normalised 

at the phonological level (Goslin et al., 2012), comprehenders are forced to rely more on the 

top-down mechanisms, i.e., they make extensive use of sentential and situational context during 

online processing. It is not entirely clear, however, whether the list of potential lexical 

candidates matching the sentential context is narrowed down or, quite the opposite, whether it 

is extended under the influence of a foreign accent. One assumption is that the increased 

reliance on sentential context would direct the comprehenders solely at the most probable 

completion (see Hypothesis 3a formulated in Section 3.1.). This would also explain the results 

obtained in the study conducted by Romero-Rivas et al. (2016), in which no difference was 

observed between the completions related to the most probable sentence ending and the 

completions unrelated to the most probable word. On the other hand, Goslin et al. (2012), who 

presented their subjects with low cloze probability words embedded in context (e.g., His wife 

managed to win a bag of goldfish; Goslin et al., 2012, p. 95), observed a reduced N400 

amplitude as a response to such sentences in non-native speech, as compared with native 

speech. This result would be compatible with Hypothesis 3b formulated in Section 3.1., which 

assumed that, due to the increased reliance on contextual cues, the comprehenders would select 

a larger set of candidates during the comprehension of non-native speech, which in turn would 

facilitate the integration of less expected words. This should hamper the template matching 

mechanisms, which would be reflected in the ERP responses. The results obtained in 

Experiment A would suggest that the neural responses associated with template processing (i.e., 

the globally distributed N400) were present in the case of both native and foreign-accented 

speech (thus being compatible with Hypothesis 3a). This suggests unaffected integration in 

foreign-accented speech, preceded by enhanced predictive processing manifested in narrowing-

down the list of lexical candidates.  

When interpreting the exact nature of the obtained neural response (i.e., the broadly distributed 

N400-like effect), one has to take into account that Condition 2 consisted of low cloze 

probability items used in place of highly expected template endings (e.g. dolać oliwy do ciasta 

‘to add fuel to the dough’, lit. ‘to add olive to the dough’). This might constitute a possible 

explanation why the scalp distribution of the observed effect is not entirely consistent with the 
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description of the N400 effect, which is most frequently encountered in the EEG literature. 

Although its distribution is in general described as broad, the typical location of this effect is 

assumed to be centro-posterior (Bridger, 2012; Federmeier & Kutas, 1999a; Voss 

& Federmeier, 2011). What I observed in the current study as a reaction to template violations 

was a globally distributed negativity, sustained over a larger time period in the anterior regions. 

Such characteristics correspond more adequately to a different ERP component, known as the 

Nref (i.e., sustained frontal negativity or frontal N400), which is described as “a sustained 

negativity (…), broadly distributed over the scalp, but with a distinct frontal focus, starting at 

about 200 ms post word onset” (Hoeks & Brouwer, 2014, p. 21). In the literature, the appearance 

of the classic centrally and/or posteriorly distributed N400 is typically associated with meaning 

activation, and the presence of the Nref – with establishing reference (Taylor, 2013; Hoeks 

& Brouwer, 2014; Grey & van Hell, 2017). Overall, very little is known about the Nref as an 

ERP effect: it has been observed in a few ERP studies so far, for instance, as a response to ‘the 

Repeated Name Penalty’, accenting a noun which should not be accented, and the inability to 

find a correct pronoun referent (see Hoeks & Brouwer, 2014, pp. 24-28). Quite crucially for the 

interpretation of the results obtained in the current study, there are also studies which associate 

the frontally distributed negativity with familiarity memory in the processing of fixed 

expressions (see, for instance, Bridger, 2012; Leynes, Bruett, Krizan, & Veloso 2017; Voss 

& Federmeier, 2011).  

A tentative explanation of why I have observed the Nref in the case of template mismatches 

involves the postulated temporal cooccurrence of the Nref and the N400. While both 

components tend to appear at a similar time interval, the first one has a slightly earlier onset 

(around 200 ms after the appearance of the stimulus) and longer latency when compared with 

the latter one. Also – according to Hoeks and Brouwer (2014) – the two components have 

distinct functions: while the N400 reflects the easiness of lexical retrieval, the Nref is in general 

associated with WM system involved in maintaining the so-called ‘situation model’, i.e., 

a representation of what is currently communicated. Importantly, in the case of classic semantic 

anomalies in the sense of Kutas and Hillyard (1980) both effects would be observed, with the 

Nref effect being “overshadowed” by the centroparietal N400, reflecting the problems with 

lexical retrieval. In the case of the current experiment, a component resembling Nref was 

elicited as a response to incorrect template endings presented in fairly extensive sentential 

contexts, for example, Od dziecka Paweł był bardzo zasadniczy, więc i tym razem był uparty 

jak koza i postawił na swoim ‘Since childhood Paul had been very principled so also that time 
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he was as stubborn as a goat and got it all his own way’. One cannot exclude the possibility 

that in the case of high cloze probability template endings, the listeners pre-activated the most 

probable continuations – in this case, the word osioł ‘donkey’ as it is this animal which appears 

in the Polish equivalent of the simile to be as stubborn as a mule. Assuming that these pre-

activated nouns acted as semantic primes, the lexical access to the unexpected target words (in 

this case, goat) was facilitated. A post-hoc analysis of the experimental material in Condition 1 

and Condition 2 suggests that about 80% of target words in Condition 1 (i.e., expected template 

endings) were semantically related to their unexpected equivalents in Condition 2 (see 

Appendix 1 for the whole set of experimental material). Hence, the cognitive process associated 

with template matching violations – at least in the case of the current experiment – involved 

searching for the relevant piece of information in the ‘situation model’ (in this case, the stored 

template) and this process was reflected in the globally distributed negativity. Such an 

interpretation of the ERP effects obtained in the current study would confirm the predictions of 

Hoeks and Brouwer (2014) concerning the functional distinctions between the Nref and the 

N400. What is more, this interpretation would suggest that the pre-activation took place both in 

the case of foreign, and in the case of native-accented speech, given the identical topographical 

distribution of the effects obtained for foreign and native accent conditions.  

In addition, the obtained results seem to be in accord with previous findings (e.g., Hanulíková 

et al. 2012; Romero-Rivas et al. 2015) with regard to the lack of meaning reanalysis during the 

processing of foreign-accented speech: no late positivity was elicited as a response to template 

violations in the case of foreign-accented speech when compared with native-accented speech 

(see Figure 2). As pointed out by Hanulíková et al. (2012), the P600 component is not 

unequivocally related to language, but rather it shows sensitivity to event probability in general, 

and can consequently be considered a part of the P300 family (Hanulíková et al., 2012, p. 885). 

As second language learners typically commit grammatical errors of various kinds, the (native) 

comprehenders typically learn to “ignore” the mistakes of that kind in non-native speech 

(Hanulíková et al., 2012; Caffara & Martin, 2018). This regularity is also reflected in the 

outcomes of the current study. Our experience suggests that non-native speakers are likely to 

substitute highly expected template endings with other words (e.g., lekka jak okruch ‘as light 

as a crumb’ instead of lekka jak piórko ‘as light as a feather’). Template violation errors may 

then be considered a highly probable error type in the context of foreign-accented speech, and 

as such, they would abolish the need for reanalysis. This provides additional evidence that such 
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indexical properties of the speaker as their foreign accent can influence neural responses 

associated with revision.  

What is also worth mentioning is the precise nature of the late positivity which did appear, i.e., 

the one present in the case of native-accented speech. Such late positivity was encountered in 

many neurolinguistic studies focused on the processing of unpredictable words, both 

semantically incongruous (Diaz & Swaab, 2007; Pijnacker, Geurts, Van Lambalgen, Buitelaar, 

& Hagoort, 2010) and congruous (Kutas, 1993; Federmeier, 2007; Delong, Urbach, Groppe, 

& Kutas, 2011; Delong, Quante, & Kutas, 2014). While in the first case (i.e., unpredictable, 

sentence incongruous words) the effect tended to have a more central or posterior distribution, 

in the latter case (i.e., unpredictable, sentence congruous words) the effect was typically 

observed to appear in the anterior regions (but see Chang et al., 2020). Even though none of the 

researches mentioned above explicitly tested templates, the target words used in the current 

study were not semantically anomalous per se and hence, one might expect the observed late 

positivity to have a more frontal distribution. However, the late positivity observed in the 

current study seems particularly well pronounced over posterior brain regions, and the results 

of the conducted statistical analysis would suggest a fairly global distribution of the effect. This 

in turn would suggest that template violations elicit the more broadly distributed type of late 

positivity, possibly reflecting the integration difficulties encountered upon reaching a surprising 

target in a strongly constraining, templatic sentence context. 

Another research question which Experiment A aimed to answer concerned neural reactions to 

semantic anomalies in an easily recognizable and frequently encountered foreign accent. The 

comparison of results obtained for Conditions 3 and 4 in non-native as opposed to native speech 

suggests that the processing of semantically anomalous items (e.g., napić się kabla ‘to drink 

some cable’) was unaffected in the case of familiar foreign accents, as predicted by Hypothesis 

4. In native speech, the presence of the anomalies elicited a statistically significant negativity 

with a peak at around 400 ms, which was particularly well-pronounced over posterior brain 

regions: in other words, an EEG signal well-known as the N400 effect. This is what I expected 

on the basis of previous research on semantic anomalies processing, as stated by Hypothesis 2. 

A similar ERP component was also elicited in the case of non-native speech but in this case, 

the N400 was more globally distributed and seemed visually weaker in terms of amplitude (see 

Figure 10). The latter difference was not confirmed by the statistical analysis, though: in central 

and posterior regions only statistically significant simple main effects of CORRECTNESS were 
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obtained, which would suggest that semantically anomalous items elicited a similar N400 

response, regardless of the kind of accent processed. 

To account for the source of the differences in N400 distribution (and – possibly – also 

magnitude), one has to take notice of the fact that foreign-accented speech is usually associated 

with shallower semantic processing, mostly due to higher cognitive demands on lexical 

processing (Goslin et al., 2012). This was reflected in a broader distribution of the effect for 

non-native when compared with native speech in most of the previous studies which 

specifically focused on the processing of semantic anomalies (e.g., Hanulíková et al., 2012; 

Romero-Rivas et al., 2015), and it is also compatible with the outcomes of the current study. 

Yet the EEG research conducted so far has yielded very inconsistent results with regard to the 

N400 amplitude elicited for semantically plausible versus anomalous items. This would imply 

that the status of the listeners (e.g., their ability to recognise the accent to which they are 

exposed, their knowledge of other languages, or their earlier experience with foreign-accented 

speech) seems to affect the processing of non-native speech. In the study of Hanulíková et al. 

(2012), the amplitude of N400 did not change under the influence of accent. Quite crucially, 

the subjects who participated in this study were Dutch listeners exposed to a Turkish accent, 

which, similarly to the Ukrainian accent in Poland, is relatively common and easy to recognise. 

The subjects who participated in the study of Romero-Rivas et al. (2015) were also bi- or 

multilingual, but they were exposed to various types of accents (more specifically, French, 

Greek, Italian, and Japanese accents in Spanish). In this case, the magnitude of the N400 effect 

elicited in the case of foreign-accented speech was greater when compared with native speech 

(Romero-Rivas et al., 2015). Finally, Grey and van Hell (2017) observed a different ERP 

component (a late negativity) interpreted as a “delayed” N400 effect (Grey & van Hell, 2017) 

as a response to semantic anomalies in Chinese-accented English, which – as the authors state 

– is a relatively uncommon type of accent in the region where the study was conducted (i.e., in 

Pennsylvania).  

Out of the three ERP experiments which focused on the processing of classic semantic 

anomalies (in the sense of Kutas and Hillyard, 1980) in foreign-accented speech, the results of 

the current study are most compatible with those reported by Hanulíková et al. (2012). Both in 

the case of Hanulíková et al. (2012) and in the current experiment, the participants demonstrated 

similar reactions to semantically anomalous words embedded in sentential context in non-native 

when compared with native speech. What is noteworthy is that both the investigation of 

Hanulíková et al. (2012) and the present one involved a relatively common and easily 
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recognizable type of accent. However, while the current study focused specifically on 

monolingual listeners, the subjects of Hanulíková et al. (2012) were bi- or multilingual. Thus, 

more research would be needed in order to unequivocally answer the question of how the 

listener’s status as a mono-/bilingual person affects neural correlates associated with foreign-

accented speech (see Chapter 6 of this thesis).  

Yet another issue investigated in the current study was listeners’ potential adaptations to 

foreign-accented speech in the course of time. Previous research on the processing of semantic 

anomalies revealed a decreased N400 amplitude in the second when compared with the first 

block of the experiment (Romero-Rivas et al., 2015). This would suggest that the 

comprehenders are able to adjust to the non-native speech in a relatively short time, which 

would consequently facilitate semantic processing. Notably, no differences involving the 

amplitude of the N400 component during the experiment were observed by Hanulíková et al. 

(2012) who used a similar type of accent to the one in Experiment A (i.e., they used the 

recordings of only one non-native speaker, whose accent was classified as rather strong and 

very easy to recognise). Although the insufficient number of ERP segments obtained after the 

division of the EEG recordings into halves precluded the statistical comparison of the observed 

effects, a few qualitative differences emerged in the first, as compared with the second part of 

the experiment. First, let us focus on the EEG responses elicited to the  

classic semantic anomalies. Unlike the N400 effects observed by Hanulíková et al. (2012) and 

Romero-Rivas et al. (2015), the negativity obtained in Experiment A was visually perceptible 

only in the second half of the experiment. Such a finding would suggest that more native-like 

responses occur after some time of exposure to a given (familiar) accent. Contrastingly, the 

effects observed in the template violation condition were fairly similar in the whole experiment: 

the N400 effect had an even more global distribution in the first half of the study, and the late 

positivity emerged neither in the first, nor in the second half. This would tentatively suggest 

that the two types of semantic violations investigated in the study (i.e., semantic violations and 

template violations) are addressed and accommodated in different ways by native 

comprehenders.  

To conclude, the outcomes of Experiment A seem compatible with data obtained by previous 

researchers investigating the processing of foreign-accented speech (Hanulíková et al., 2012; 

Romero-Rivas et al., 2015; Grey and van Hell, 2017). The current research confirmed that in 

the case of a familiar foreign accent semantic and anticipatory language processing are 

unaffected, but meaning reanalysis is hampered.  
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3.5. Chapter summary and conclusions 

The chapter described the objectives (Section 3.1), methodology (Section 3.2), and results 

(Section 3.3) of an EEG study (Experiment A) whose aim was to investigate the processing of 

unexpected template endings and semantic anomalies in foreign-accented speech. Previous 

research on semantic processing in non-native speech has scrutinised the kinds of accents which 

were either uncommon in the listeners’ environment (Grey & van Hell 2017) or diversified with 

respect to accent familiarity (Goslin et al. 2012; Romero-Rivas et al. 2016). Thus, I decided to 

investigate the processing of an accent which would be frequent and easy to recognise, and as 

a result, I focused on the Ukrainian accent in Polish. The EEG data was gathered along with the 

sentence comprehension results from 28 native monolingual speakers of Polish who had had 

little experience with foreign accents. The behavioural data suggests that the subjects were 

highly accurate in their comprehension of both foreign and native-accented speech. The 

obtained ERP results seem to indicate that the meaning reanalysis mechanisms are hampered 

in non-native when compared with native speech: the scale of the N400 effect observed as 

a response to template matching violations (Comparison: Condition 1 vs. Condition 2) was 

comparable in non-native and native speech, but the reaction was followed by late positivity 

(associated with meaning reanalysis) in native-accented speech only. Moreover, the N400 effect 

elicited as a reaction to semantic anomalies (Comparison: Condition 3 vs. Condition 4) was 

similar in magnitude and more globally distributed in the case of non-native accent. Such 

findings are in accordance with the previous studies focusing on the online processing of 

foreign-accented speech, and they extend our knowledge concerning this phenomenon to the 

instances which specifically involve easily recognizable and common accents processed by 

monolingual subjects. The next chapter of this thesis is focused on the accents which are less 

frequent in a given community and are thus more difficult to recognise, again processed by 

monolingual subjects. 
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Chapter 4: The processing of an unfamiliar foreign accent: the 

case of the Korean accent in Polish 

Chapter 4 discusses the results of an ERP study (Experiment B) whose aim – similarly to the 

main objective of Experiment A – was to investigate the processing of classic semantic 

anomalies (Kutas & Hillyard, 1980; 1984) and template matching violations (Vespignani et al., 

2010; Roehm et al., 2007) in non-native speech. The main difference between Experiment A 

(see Chapter 3 of this thesis) and the current study concerns foreign accent familiarity. While 

in Experiment A I used the stimuli recorded by a non-native speaker of Polish whose accent 

was fairly strong, commonly used, and easy to recognise (i.e., Ukrainian), in Experiment B the 

sentences were recorded by a non-native Polish speaker of Korean origin, whose accent was 

also assessed in a pretest as fairly strong, but at the same time very difficult to identify. To the 

best of my knowledge, none of the previous studies which focused on the processing of foreign-

accented speech directly compared such two types of accents, using the same experimental 

material. In some of these experiments, the researchers decided to investigate accents which 

were common (and hence easy to recognise) in a given environment (Hanulíková et al., 2012); 

in some cases, they investigated accents which were uncommon and unrecognizable (Grey and 

van Hell, 2017); and in some cases, the authors used various foreign accents (Romero-Rivas et 

al., 2015, 2016; Schiller et al., 2020). The comparison of the two current experiments’ results 

will make it possible to answer a research question which has not been exhaustively addressed 

and answered in the neurolinguistic literature so far, more specifically: whether accent 

familiarity is a factor determining prediction and integration processes in non-native speech. 

4.1. Research questions and predictions 

In the current experiment, I used the ERP technique to investigate the processing of an 

unfamiliar foreign accent as opposed to a native accent. The study consisted of four 

experimental conditions, which were identical to the ones used in Experiment A (18a-d). For 

convenience, they are repeated below as (21a-d): 

(21) a. Condition 1: sentences containing high cloze probability template endings, 

e.g., W czasie spotkania Tomek był nie w humorze, więc jego znajomy tylko dolał 

oliwy do ognia i zdenerwował go swoim komentarzem. / ‘During the meeting, 

Tom was out of sorts so his friend only added fuel to the fire and made Tom 

annoyed with his comment.’ 
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b. Condition 2: sentences containing low cloze probability template violations, 

e.g., W czasie spotkania Tomek był nie w humorze, więc jego znajomy tylko dolał 

oliwy do ciasta i zdenerwował go swoim komentarzem. / ‘During the meeting, 

Tom was out of sorts so his friend only added fuel to the dough and made Tom 

annoyed with his comment.’ 

c. Condition 3: sentences containing low cloze probability (but semantically 

plausible) phrases, e.g., Po podróży Anna była spragniona, więc napiła się soku 

i usiadła wygodnie na sofie. / ‘After a journey, Anne was thirsty so she drank 

some juice and sat comfortably on a sofa.’ 

d. Condition 4: sentences containing low cloze probability, semantically 

anomalous phrases, e.g., Po podróży Anna była spragniona, więc napiła się 

kabla i usiadła wygodnie na sofie. / ‘After a journey, Anne was thirsty so she 

drank some cable and sat comfortably on a sofa.’ 

The experimental sentences were recorded by a native speaker of Polish and a native speaker 

of Korean, who spoke Polish fluently but with an obvious foreign accent. Unlike in the case of 

the Ukrainian native speaker whose recordings were used in Experiment A, the region of origin 

of the Korean native speaker turned out to be very difficult to recognise and was correctly 

identified by only one pre-test participant (see Section 4.2.2 for the detailed results of the pre-

test). Using the recordings of a native speaker of Polish and a non-native speaker of Polish with 

an unfamiliar foreign accent enabled us to address the following research questions: 

• Are the mechanisms responsible for categorical template matching active during the 

processing of an unfamiliar foreign accent? 

• Are semantic processing and meaning reanalysis affected in the case of an unfamiliar 

foreign accent?  

• Will any crucial differences emerge in the comparison between the results of 

Experiment A and Experiment B? In other words, will I observe different neural 

responses to semantic anomalies / template violations uttered by a non-native speaker 

with an unfamiliar foreign accent when compared with a native speaker with a familiar 

foreign accent? 

Some of the preliminary predictions concerning the outcomes of the study might be formulated 

on the basis of previous research, especially the results of the experiments in which infrequent, 

unfamiliar foreign accents were used, and the results of Experiment A. Grey and van Hell 
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(2017) compared the responses to semantically anomalous sentences (Kaitlyn traveled across 

the ocean in a cactus to attend the conference) uttered by a native English speaker and a non-

native speaker of English who had a clear Chinese accent. In general, the response to semantic 

anomalies in native speech – somewhat unsurprisingly, and as in the case of Experiment A – 

elicited the N400 effect, while in the non-native speech the same type of manipulation elicited 

late negativity (in the 500-900 ms time window) (Grey & van Hell, 2017, p. 102). Similarly to 

the subjects who took part in the current experiment (i.e., in Experiment B), the participants of 

the study conducted by Grey and van Hell (2017) did not have much experience with listening 

to or producing foreign-accented speech. Crucially, after dividing the subjects into two groups 

– i.e., the ones who did recognise the non-native speaker’s region of origin, and the ones who 

did not correctly identify it, the researchers observed no significant differences concerning the 

processing of semantic anomalies: in both groups, semantically anomalous targets resulted in 

late negativity. However, one has to take into account that in the study of Grey and van Hell 

(2017), the subject groups were created post hoc, and that only one, not very common and 

typologically distant foreign accent was used. The lack of experimental studies which would 

directly compare semantic and/or anticipatory processing during the comprehension of familiar 

as opposed to unfamiliar foreign accents will then preclude me from formulating strong, 

evidence-informed hypotheses concerning the processing of classic semantic anomalies or 

template mismatches in unfamiliar non-native speech. However, given that previous ERP 

studies on foreign-accented speech delivered largely inconsistent results (recall Section 2.2.3), 

one could assume a priori that there should be significant differences between the processing 

of very frequent, easily recognizable accents and much less frequent, unrecognizable accents. 

Since listeners are regularly exposed to the first ones, the processing mechanisms observed for 

familiar foreign-accented speech should instuitively resemble those associated with native-

accented speech. This indeed was observed in Experiment A, which focused on Ukrainian-

accented Polish. Constastingly, unfamiliar foreign accents should be considered more difficult 

to process. The design of the current experiment, in which two contrasting accents were 

carefully pre-selected and presented to two equal subject samples, should enable me to verify 

these assumptions, more precisely formulated below in Table 14. 
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Table 14: Hypotheses in Experiment B. 

Hypotheses Conditions 
tested Predicted ERP effects Methodological 

background 
Native-accented speech 
H1: Template 
matching violations 
will elicit a neural 
reaction (most 
probably, the N400 
effect followed by the 
late positivity) in 
native-accented 
speech. 

Condition 1 
versus 
Condition 2 

Increased N400 and late 
positivity amplitudes in 
C2 when compared 
with C1 in native-
accented speech. 

Experiment A, also: 
Federmeier & Kutas, 
1999a; Laszlo & 
Federmeier, 2009; 
Vespignani et al., 2010, 
among others 
 

H2: Classic semantic 
anomalies will elicit 
the N400 effect in 
native-accented 
speech. 

Condition 3 
versus 
Condition 4 

An increased N400 
amplitude in C4 when 
compared with C3 in 
native-accented speech. 

Experiment A, also: 
Kutas & Hillyard, 1980, 
among many others 

Foreign-accented speech 
H3: The mechanisms 
responsible for 
prediction-verification 
will be hampered in 
the case of an 
unfamiliar foreign 
accent. 

Condition 1 
versus 
Condition 2 

Smaller differences in 
the N400 and late 
positivity amplitudes 
between C2 and C1 in 
foreign-accented when 
compared with native-
accented speech. 

No previous research 
focused directly on the 
comparison between 
familiar and unfamiliar 
foreign accents. 

H4: The processing of 
classic semantic 
anomalies will be 
hampered in the case 
of an unfamiliar 
foreign accent. 

Condition 3 
versus 
Condition 4 

A smaller difference in 
the N400 amplitude 
between C4 and C3 in 
foreign-accented when 
compared with native-
accented speech. 

 

4.2. Methodology 

4.2.1. Participants 

Twenty-four native speakers of Polish volunteered to take part in the study. During the time of 

the experiment, they all lived in Wrocław, Poland. All of them studied – or had recently 

graduated from – one of the following majors: mathematics, biotechnology, acoustics 

engineering, environmental engineering, psychology, biology, economics, and electronics. 

They were all right-handed (as assessed by the Edinburgh Handedness Inventory; Oldfield, 
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1971) and had normal or corrected-to-normal vision. None of them had reported any 

neurological impairments, traumas, or hearing disabilities. Out of the 24 subjects, three were 

excluded from the analysis due to the excessive number of EEG artefacts (less than 60% of 

artefact-free segments; two subjects) or low sentence comprehension accuracy (less than 70% 

of correct responses; one subject). As a result, data from 21 participants (mean age: 22.3, age 

range: 19-29, SD = 2.82, 11 females) were included in the ERP analysis. As in the case of 

Experiment A, none of the subjects reported daily interactions with foreign-accented speakers, 

and none of them had lived abroad for longer than a few weeks. Moreover, similarly to 

Experiment A, there were no balanced bilinguals recruited to take part in the study, but all the 

participants spoke some foreign languages at advanced (10), intermediate (15) or elementary 

(20) level (see Table 15). Only one of the subjects reported the elementary knowledge of Korean 

and Japanese. 

Table 15: The number of Experiment B participants who declared their knowledge of the respective foreign 
languages. 

 Advanced (B2-C1) Intermediate (B1) Elementary (A1-A2) 
English 10 10 1 
German - 3 11 
Dutch - 1 - 
Latin - 1 - 

Spanish - - 2 
French - - 1 
Italian - - 1 

Japanese - - 1 
Korean - - 1 

Norwegian - - 1 
Russian - - 1 

 

4.2.2. Materials and pretests  

The set of experimental stimuli was identical to the one used in Experiment A (see Section 

3.2.2), i.e., it consisted of 120 sentences containing templates, 120 sentences containing 

semantic anomalies, and 120 fillers, including grammatical mistakes (recall Table 4). The exact 

same samples recorded for the purpose of Experiment A by a male native speaker of Polish 

(age = 26) were also used in Experiment B. The sentences were also recorded by a male non-

native speaker of Polish (L1 Korean, age = 30). The experimental stimuli were evenly 

distributed across four experimental lists, with the aid of the Latin square design. 
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The strength of accentedness of the non-native speaker's foreign accent was assessed in a pretest 

by an independent sample of 20 participants (different from the subjects who took part in the 

analogical pretest conducted for the purpose of Experiment A and from the subjects recruited 

for the EEG experiments). The foreign accent was assessed as strong (4.2 in a 5-point Likert 

scale) and the region of the speaker's origin was very difficult to identify for the pretest 

participants (see Figure 18). 

 

Figure 18: The number of respondents (total number = 20) who identified the non-native speaker in Experiment 
B as a native speaker of respective language families. 

The target words were matched for length, cloze probability, and frequency (recall Section 

3.2.2). The mean duration of the critical word was 360 msec (SD = 163 msec) in the native 

speech and 548 msec (SD = 203 msec) in the non-native speech (t (1374.1) = -19.347, p < 

0.001). The mean duration of the whole sentence was 5844 msec (SD = 776 msec) in the native 

speech and 10431 msec (SD = 1529 msec) in the non-native speech (t (1066.8) = -71.8, p < 

0.001). Both these differences were statistically significant. The loudness of all sentences was 

adjusted to the same level with the aid of Adobe Audition (CC 2018). 

In addition, an error detection pretest was conducted in order to confirm that all types of errors 

are easily detectable in both native and foreign-accented speech. For this purpose, an 

independent group of 20 university students from the University of Wrocław (17 females, mean 

age = 23.3; one of the participants was excluded from the analysis due to technical problems)27 

were exposed to a randomly selected sample of 90 sentences, evenly distributed across the 

 
27 The pretest was conducted simultaneously with the error detection pretest conducted for the purpose of 

Experiment A (see Section 3.2.2). In other words, the pre-test participants were exposed to speech samples 
produced by the Polish, Ukrainian, and Korean native speakers arranged in a (pseudo-) randomised order. 
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experimental conditions (i.e., 15 correct and 15 incorrect sentences uttered by the native 

speaker, 15 correct and 15 incorrect sentences uttered by the Ukrainian non-native speaker, and 

15 correct and 15 incorrect sentences uttered by the Korean non-native speaker), and they were 

asked to press a key as soon they identify the mistake. Mean error detection accuracy in the 

case of native speech was 88.15%, while mean error detection accuracy in the case of the non-

native speech was 86.66%, interestingly, being slightly higher when compared with the 

accuracy elicited in the case of the familiar, i.e., Ukrainian, foreign accent (M = 85.56%) (see 

Figure 19). No statistically significant difference was observed between the three types of 

accents (F (2, 51) = 0.4, p-value = 0.27), which preliminarily confirmed that the errors were 

equally easy to detect in all experimental conditions.  

 

Figure 19: The results of the error detection task for the three types of accents used in the experiments (i.e., 
native Polish accent, Russian accent, and Korean accent). 

 

4.2.3. Procedure 

The experimental procedure was carried out in exactly the same way as during Experiment A 

(see Section 3.2.3). 
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4.2.4 EEG acquisition and analysis 

The EEG acquisition was carried out in exactly the same way as during Experiment A (see 

Section 3.2.4). In the case of Experiment B, sixteen percent of trials (including fillers) were 

excluded from the analysis due to ocular or muscular artifacts. Mean rejection rates per 

condition in native speech were as follows: 17.76% (SD = 14.62%) for Condition 1, 11.03% 

(SD = 11.03%) for Condition 2, 18.41% (SD = 10.99%) for Condition 3 and 16.35% (SD = 

10.11%) for Condition 4. Mean rejection rates per condition in non-native speech were 19.05% 

(SD = 12.79%) for Condition 1, 13.81% (SD = 9.68%) for Condition 2, 14.60% (SD = 12.04%) 

for Condition 3 and 16.03% (SD = 11.81%) for Condition 4. Mean rejection rates for fillers in 

native speech were 18.10% (SD = 10.03%) for the grammatically correct sentences and 17.78% 

(SD = 11.37%) for the grammatically incorrect sentences. In the case of foreign-accented 

speech these numbers equalled 17.14% (SD = 10.66%) and 17.14% (SD = 12.12%) 

respectively. 

The EEG analysis was also performed in a very similar way to the one carried out in Experiment 

A. Specifically, the statistical analysis was performed in three main time windows: 200-500 

ms 28  (for the N400 effect in template processing conditions), 700-1000 ms (for the late 

positivity), and 400-800 (for the late negativity observed for classic semantic anomalies). The 

first two time intervals were defined on the basis of both visual wave inspection and previous 

research (Grey & van Hell 2017; Hanulíková et al., 2012; Romero-Rivas et al.), and the last 

time window concerning semantic anomalies was defined on the basis of visual wave inspection 

only. Further, three regions of interest were distinguished: anterior (Fz, F3, F7, F4, F8, FCz, 

FC1, FC2, FC5, FC6), central (Cz, C3, C4, CPz, CP5, CP6, T7, T8), and posterior (Pz, P3, P4, 

P7, P8, POz, O1, O2) in accordance with the literature (Grey & van Hell 2017; Hanulíková et 

al. 2012; Romero-Rivas et al. 2015) and in the same way as in Experiment A. Later, I calculated 

a repeated measures ANOVA of the mean voltages per condition for the selected time windows. 

The analyses included the factors CORRECTNESS (correct endings, incorrect endings), 

ACCENT (native, foreign), and DISTRIBUTION (anterior, central, posterior). 

 
28 Due to the sustained nature of the negativity observed as a response to template matching violations, 

I performed additional statistical analyses in the 200-700 and 200-800 ms time intervals, but the statistical 
significance of the observed ERP effects was unaffected by these time window choices.  
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4.3. Results 

4.3.1. Sentence comprehension 

As in the case of Experiment A, the results of the behavioural task (i.e., the 120 yes-no 

questions) were high (M = 84.67%, accuracy range: 73.33%-91.67%; SD = 5.77%), also when 

analyzed separately for native speech (M = 86.00%, SD = 7.36%) and foreign-accented speech 

(M = 83.33%, SD = 7.29%). Although the accuracy was slightly higher in the case of native 

when compared with foreign-accented speech, the difference was revealed to be statistically 

insignificant (W = 157.5, p-value = 0.17). This would suggest that the speakers were 

comparably attentive during the comprehension of native and non-native speech, and that they 

did not encounter any major problems in understanding the non-native speaker of Polish. 

4.3.2. ERP results: template endings (Condition 1 versus Condition 2) 

In the case of native-accented speech, visual data inspection conducted on the basis of grand 

average ERPs and voltage differences maps showed an increased globally distributed negativity 

with a peak at around 400 ms (the N400 effect) in Condition 2 when compared with Condition 

1. As in the case of Experiment A, the effect was not only observed in the central and posterior 

regions, but also in the anterior regions, where it seemed particularly explicit. Moreover, 

similarly to what was observed in the case of Experiment A, late positivity was visually 

perceivable in Condition 2 when compared with Condition 1 (a trend particularly well-visible 

in the case of grand average ERPs obtained in the posterior regions; see Figure 20 below). In 

foreign-accented speech, I also observed the globally distributed N400 effect as a response to 

template violations. The amplitude difference was visible in all areas of interest, but it seemed 

particularly well-pronounced in the posterior regions. No late positivity was observed. 

Figure 20 presents grand average ERPs elicited in the current experiment from eight 

representative (midline and frontal) electrodes elicited by highly expected template endings 

(black line) and template violations (red line) in native as opposed to non-native speech. Figure 

21 presents a voltage difference map (Condition 2 minus Condition 1) in the 200-500 and 700-

1000 ms time windows. 
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Figure 20: Grand average ERPs obtained in Experiment B from eight representative electrodes in Condition 1 
(black line) and Condition 2 (red line) in foreign-accented speech (the left panel) as opposed to the native-

accented speech (the right panel) in Experiment B. 
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Figure 21: Topographic distribution of voltage differences between Condition 2 and Condition 1 in foreign-
accented speech (the left panel) and native-accented speech (the right panel) obtained in Experiment B. 

Table 16 summarises the results from the overall CORRECTNESS (correct template 

completion, incorrect template completion) by ACCENT (native, foreign) by DISTIBUTION 

(anterior, central, posterior) ANOVA. The statistical analysis performed in the 200-500 ms time 

window revealed a statistically significant main effect of DISTRIBUTION (F = 27.19; p-value 

< 0.001), and a statistically significant interaction effect between CORRECTNESS and 

ACCENT (F = 8.35, p-value < 0.01). Follow-up analyses of this interaction showed that the 

differences between conditions were statistically significant both in the case of native (F = 

41.97, p-value < 0.001) and foreign accent (t = 9.74, p-value < 0.01) (see Table 17). 

Furthermore, the analysis revealed that the sentences containing incorrect template endings 

elicited more negative amplitudes in native when compared with non-native speech (F = 5.53, 

p-value < 0.05). In the case of sentences containing correct template endings, no statistically 
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significant difference concerning accent types was obtained. Such results would suggest that 

the low cloze probability items elicited an ERP effect (i.e., the globally-distributed N400 effect) 

both in the case of native and foreign-accented speech. Importantly, this effect was more 

significant – at least in terms of amplitude – in the case of native speech. In the 700-1000 ms 

time window, the only statistically significant effects were the main effect of DISTRIBUTION 

(F = 22.86, p-value < 0.001) and the main effect of ACCENT (F = 13.04, p-value < 0.001). 

Such a result would suggest that the post-N400 positivity which was visually perceptible in the 

case of native speech did not reach the level of statistical significance. 

Such results collectively indicate that template matching errors elicited a globally-distributed 

N400 effect in the case of both investigated accent types, but the effect was stronger in native-

accented speech. This is in accordance with H1 and H2 formulated in Section 4.1 (see Table 

18). 

 

Figure 22: Boxplots presenting mean ERP amplitudes obtained in foreign and native-accented speech for anterior, 
central and posterior brain regions for correct and incorrect template endings in 200-500 time window (Experiment 
B). 
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Figure 23: Boxplots presenting mean ERP amplitudes obtained in foreign and native-accented speech for anterior, 
central and posterior brain regions for correct and incorrect template endings in 700-1000 time window 
(Experiment B). 

 

Table 16: F-statistics from the grand average ANOVAs on mean amplitudes in Condition 1 (expected template 
endings) and Condition 2 (unexpected template endings) in Experiment B. 

  Experiment B: 200-500 ms Experiment B: 700-1000 ms 

 Df F P p < 0.05 F P p < 0.05 

Correctness 1 0.94 0.33  2.27 0.13  

Accent 1 0.57 0.45  13.04 0.00 *** 

Distribution 2 27.19 0.00 *** 22.86 0.00 *** 

Correctness x 
Accent 

1 8.35 0.00 *** 0.02 0.89  

Correctness x 
Distribution 2 0.96 0.38  0.81 0.44  

Accent x 
Distribution 2 0.24 0.79  0.98 0.37  

Correctness x 
Accent x 

Distribution 
2 1.36 0.26  1.29 0.27  
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Table 17: P-values for the interaction between ACCENT and CORRECTNESS in Experiment B (200-500 ms 
time window). 

 
CORRECTNESS: ACCENT  
(Experiment B, 200-500 ms) 

 Native Foreign 

Correctness 0.00 *** (41.97) 0.00 *** (9.74) 

 Correct Incorrect 

Accent 0.29 (1.14) 0.02 * (5.53) 
 

Table 18: The verification of research hypotheses in Experiment B, Conditions 1 and 2. 

Hypotheses Conditions 
tested 

Predicted ERP 
effects 

Observed 
effects Conclusion 

Native-accented speech 
H1: Template matching 
violations will elicit a neural 
reaction (most probably, the 
N400 effect followed by the 
late positivity) in native-
accented speech.  

Condition 2 
versus 
Condition 1 

Increased N400 and 
late positivity 
amplitudes in C2 
when compared with 
C1 in native-
accented speech. 

Significant 
(N400), 
non-
significant 
P600 

Partly 
supported 

Foreign-accented speech 

H3: The mechanisms 
responsible for prediction-
verification will be 
hampered in the case of an 
unfamiliar foreign accent. 

Condition 2 
versus 
Condition 1 

Smaller differences 
in the N400 and late 
positivity amplitudes 
between C2 and C1 
in foreign-accented 
when compared with 
native-accented 
speech. 

Significant Supported 

 

4.3.3. ERP results: semantic anomalies (Condition 3 versus Condition 4) 

In the case of native-accented speech, visual data inspection revealed late negativity with a peak 

around 600 ms, particularly well visible over posterior brain regions, elicited as a response to 

semantically anomalous sentences (Condition 4) when compared with semantically plausible 

sentences (Condition 3). The same effect was also present in the case of foreign-accented 

speech, but in this case it seemed more left lateralised when compared with native speech (see 

Figure 24 and Figure 25). The onset latency of the effect was considerably delayed when 

compared with the negativity elicited as a response to unexpected template endings in the 
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current experiment (see Section 4.3.2). Furthermore, it was delayed when compared with the 

N400 effect elicited in the same conditions (i.e., in Condition 4 when compared with Condition 

3 in both native and foreign-accented speech) in Experiment A (see Section 3.3.3). In addition, 

a very early positivity was observed as a reaction to semantically anomalous items in both 

accents. Since the effect is not assumed to be semantic in nature and hence goes slightly beyond 

the purpose of the current study, I will elaborate on this finding later in the Conclusion section. 

The grand average ERPs from representative scalp electrodes and the topographic distribution 

of the observed effects are presented in Figure 24 and Figure 25 respectively. 
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Figure 24: Grand average ERPs obtained in Experiment B from six midline electrodes in Condition 3 (black 
line) and Condition 4 (red line) in foreign-accented speech (the left panel) as opposed to the native-accented 

speech (the right panel) in Experiment B. 
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Figure 25: Topographic distribution in of voltage differences between Condition 4 and Condition 3 in foreign-
accented speech (the left panel) and native-accented speech (the right panel) obtained in Experiment B. 

Table 19 below summarises the results from the overall CORRECTNESS (semantically correct, 

semantically incorrect) by ACCENT (native, foreign) by DISTRIBUTION (anterior, central, 

posterior) ANOVA, which revealed statistically significant main effects of CORRECTNESS 

(F = 8.28, p-value < 0.05), ACCENT (F = 9.36, p-value < 0.001), and DISTRIBUTION (F = 

6.28, p-value < 0.001). In addition, a statistically significant interaction was obtained between 

ACCENT and DISTRIBUTION (F = 4.62, p-value < 0.001). Post-hoc analysis of this 

interaction is presented in Table 20. It showed that the differences between native and foreign 

accents were statistically significant in anterior brain regions (F = 9.87, p-value < 0.01). The 

result which is most crucial from the point of view of research hypotheses formulated for the 

purpose of the current study is the statistically significant main effect of CORRECTNESS, 

which would suggest that semantically anomalous sentences elicited late negativity both in the 

case of native and foreign-accented speech, and that this effect was comparable in terms of 

distribution for the two investigated accent types, though – as in the case of Experiment A – it 

was particularly well-pronounced in the anterior brain regions in the case of foreign-accented 

speech. Such findings would confirm hypothesis H2, but not H4, both formulated in Section 

4.1 (see Table 21). 
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Figure 26: Boxplots presenting mean ERP amplitudes obtained in foreign and native-accented speech for anterior, 
central and posterior brain regions for semantically correct and semantically anomalous words in 400-800 time 
window (Experiment B). 

 

Table 19: F-statistics from the grand average ANOVAs on mean amplitudes in Condition 3 semantically plausible 
completions) and Condition 4 (semantically anomalous completions) in Experiment B. 

  Experiment B: 400-800 ms 

 Df F P p < 0.05 

Correctness 1 8.28 0.01 * 

Accent 1 9.36 0.00 *** 

Distribution 2 6.28 0.00 *** 

Correctness x 
Accent 1 0.76 0.38  

Correctness x 
Distribution 2 0.02 0.98  

Accent x 
Distribution 2 4.62 0.00 *** 

Condition x 
Accent x 

Distribution 
2 0.22 0.8  
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Table 20: P-values for the interaction between ACCENT and DISTRIBUTION in Experiment B (550-700 ms 
time window). 

 
ACCENT: DISTRIBUTION  
(Experiment B, 400-800 ms) 

 Anterior Central Posterior 

Accent 0.00 *** 0.80 0.06 † 

 Native Foreign  

Distribution 0.00 *** 0.00 ***  
 

Table 21: The verification of research hypotheses in Experiment B, Conditions 3 and 4.  

Hypotheses Conditions 
tested Predicted ERP effects Observed 

effects Conclusion 

Native-accented speech 
H2: Classic semantic 
anomalies will elicit the 
N400 effect in native-
accented speech. 

Condition 4 
versus 
Condition 3 

An increased N400 
amplitude in C4 when 
compared with C3 in 
native-accented speech. 

Significant Supported 

Foreign-accented speech 
H4: The processing of 
classic semantic 
anomalies will be 
affected in the case of an 
unfamiliar foreign 
accent. 

Condition 4 
versus 
Condition 3 

A smaller difference in 
the N400 amplitude 
between C4 and C3 in 
foreign-accented when 
compared with native-
accented speech. 

Not 
significant 

Rejected 

 

4.4. Discussion 

The aim of Experiment B was to investigate the processing of an unfamiliar foreign accent 

(specifically, the Korean accent in Polish) and – by comparing the results obtained in the current 

study to those obtained in Experiment A – to answer the question whether the mechanisms 

responsible for the processing of unfamiliar foreign accents differ from those associated with 

familiar accents. The material presented to the experiment participants included exactly the 

same sentences as in the case of Experiment A (discussed in greater detail in Chapter 3) and 

contained: (1) expected template endings and template violations (i.e., templatic anomalies); 

(2) semantically plausible words embedded in sentential context and their anomalous 

counterparts (i.e., classic semantic anomalies). Thus, the experimental design enabled me to 

focus on two major issues related to semantic processing of non-native speech, i.e., the 

processing of categorical templates in the sense of Roehm et al. (2007) or Vespignani et al. 
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(2010) and the processing of classic semantic anomalies in the sense of Kutas and Hillyard 

(1980; 1984). When it comes to the first issue, visual data inspection suggests that template 

matching violations elicited an effect, and more specifically, a broadly distributed negativity 

with a peak at around 400 ms, both in the case of native and foreign accent. This preliminary 

observation is further supported by the statistical analysis: a three-way ANOVA showed 

a statistically significant interaction effect between CORRECTNESS and ACCENT, and post-

hoc analyses of this interaction reveal that the differences between correct and incorrect 

template endings reached the level of statistical significance for both accent types. The 

amplitudes for the incorrect sentences were, however, more negative in the case of native 

accents, which would imply that the reaction to template violations was more strongly 

pronounced in native when compared with foreign-accented speech. In addition, a visual trend 

associated with late positivity (ca. 700-1000 ms time window) emerged in the case of native 

speech, which would suggest the involvement of meaning revision processes only when the 

speaker used a native Polish accent. Contrary to the results obtained in the statistical analysis 

conducted for Experiment A, this trend did not reach the level of statistical significance.  

Although the phenomena related to anticipatory sentence processing seem understudied in the 

context of non-native speech, I formulated two general hypotheses concerning the possible 

outcomes of the present experiment with regard to Condition 1 and 2 (see Section 4.1). 

Hypothesis 1 assumed that template matching violations will elicit an N400 effect followed by 

late positivity in native-accented speech, and Hypothesis 2 assumed that the mechanisms 

responsible for prediction-verification will be hampered in the case of an unfamiliar foreign 

accent, such as the Korean accent in Polish. The obtained results tentatively suggest the 

correctness of both these predictions. Neural reactions to unexpected template endings were 

observed in both accent types, and the negativity was better pronounced (at least in terms of the 

amplitude) in the case of native when compared with foreign-accented speech (please note, 

however, that the difference was rather at the verge of statistical significance, with the p-value 

equalling .03). This would suggest that anticipatory mechanisms were indeed hampered in the 

case of unfamiliar accents. Notably, no discrepancy of this kind was observed in the case of 

Experiment A, i.e., between native-accented Polish and Ukrainian-accented Polish, which 

would suggest divergent processing paths for familiar and unfamiliar foreign accents. 

Quite crucially, the nature of the observed N400 effect understood in terms of duration, onset 

latency, distribution, and peak timing very much resembled the characteristics of the analogical 

effect observed in Experiment A as a response to the same type of violation (see Section 3.3.2), 
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and hence, can be associated with the Nref component. As the material used in these two 

experiments was identical, one could assume that the previously detected effect was replicated 

on an independent sample of subjects – both in the case of native speech and foreign-accented 

speech. Such an observation would preliminarily confirm the accurateness of the explanation 

proposed in Chapter 3, which concerned the functional distinctions between the N400 effect 

and the Nref effect. And more specifically, while the presence of the N400 effect in central and 

posterior regions is typically associated with lexical retrieval, the Nref effect would appear as 

a result of searching for the relevant piece of information in the newly accessed template, and 

in this way, would indicate WM involvement (as postulated, for instance, by Hoeks and 

Brouwer, 2014). 

A separate problem which needs to be mentioned at this point involves the indisputable 

difference concerning the emergence of the post-N400 positivity in native speech in Experiment 

A and the lack of such an effect in Experiment B. In other words, while in Experiment A the 

late positivity, typically associated with revision and reanalysis, was observed in native (but not 

in foreign-accented) speech as a reaction to template violations, no (statistically significant) late 

positivity was found in Experiment B in any of the conditions. Such a discrepancy might 

suggest that the object of manipulation, i.e., the sentences uttered by the non-native speaker 

have also influenced – at least to a certain degree – the neural responses to the “baseline”, i.e., 

the sentences uttered by the native speaker. One has to take into account, though, that a visually 

perceptible trend associated with late positivity emerged in the 700-1000 ms time window in 

the case of native speech only (recall Figure 20), which would confirm that the listeners tend to 

abandon the need for meaning reanalysis in the case of foreign-accented speech, and, 

contrasting the results of the current study with those of Experiment A – regardless of accent 

familiarity.  

Still, the question remains of why this visually apparent trend did not reach the level of 

statistical significance in Experiment B. One possible explanation concerns the general flaws 

of a between-subject design: perhaps the participants of Experiment A, who were exposed to 

the familiar (i.e., Ukrainian) foreign accent, found the experiment less cognitively demanding 

than the participants of Experiment B. The average EEG session lasted longer in the case 

Experiment B as compared with Experiment A (67 minutes and 58 minutes respectively), and 

the average foreign-accented sentence duration was longer in Experiment B (10431 msec) in 

comparison with Experiment A (7486 msec). Also – most probably due to the investigated type 

of foreign accent – the participants found the experiment more tiresome, which was also 
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illustrated by lower average accuracy scores in Experiment B as compared with Experiment A. 

Specifically, the accuracy scores equalled 87.46% in Experiment A and 84.67% in Experiment 

B, with the difference being statistically insignificant (t = 1.62, p-value 0.11), but nonetheless 

indicating a higher accuracy in Experiment A. The decision to present each foreign accent to 

an independent group of subjects was, however, motivated by some nontrivial factors: 

presenting the whole experimental material (i.e., the sentences recorded by Polish, Ukrainian, 

and Korean native speaker) to one group of subjects would considerably increase the duration 

of the experiment to at least one hour and half, thus making it excessively exhausting from the 

point of view of the subjects. In addition, presenting each type of accent to an independent 

group of participants enabled me to measure the autonomous effects of familiar and unfamiliar 

foreign accent, without the risk of exposing the subjects to too many types of stimuli and thus 

equalizing the effects of accent familiarity per se.  

When it comes to the results concerning the processing of semantic anomalies in native and 

non-native speech, the hypothesis formulated in Section 4.1 of this chapter was that the 

processing of classic semantic anomalies will be affected in the case of an unfamiliar foreign 

accent, contrary to a familiar foreign accent. Hence, I expected crucial differences in the results 

obtained earlier in Experiment A and in the current experiment. As a reminder, in Experiment 

A no crucial differences emerged between neural reactions to semantically implausible words 

uttered by a native Polish speaker and a non-native speaker of Polish of Ukrainian origin. In 

both accent types, the anomaly resulted in the N400 effect – although it was more globally 

distributed in the case of foreign-accented speech (recall Section 3.3.3). If accent familiarity 

influences the processing of semantic violations, one should expect a smaller difference in the 

N400 amplitude between C4 and C3 in foreign-accented when compared with native-accented 

speech in the current experiment. This hypothesis, however, needs to be rejected: in Experiment 

B, semantic anomalies elicited centroparietal negativity regardless of the accent of the speaker. 

Even though the effect seemed slightly less pronounced in the case of non-native speech (recall 

Figure 25), the statistical analysis revealed a significant simple main effect of CORRECTNESS 

and would consequently suggest that the effect remained explicit regardless of the accent type.  

Quite importantly, the onset of the effect mentioned above was considerably delayed when 

compared with the classic N400, with the peak around 600 milliseconds after the onset of the 

target word (recall Figure 23). The question would then arise of why the effect was delayed 

also in the case of native speech. Hanulíková et al. (2012) point out that the amplitude of some 

ERP components might be delayed in speech when compared with written language 
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(Hanulíková et al., 2012, p. 881), but this observation seems more relevant in the case of late 

positivity rather than the N400 component. However, the N400 effect observed by Schiller et 

al. (2020) in the study focused on non-native speech processing was also in a considerably late 

time window (specifically, 400-600 ms). The peak of the N400 effect observed in Experiment 

A was also slightly delayed and seemed to be situated within the range of 450-550 milliseconds, 

both for the native and foreign accent. Perhaps, the difference between the results obtained in 

baselines in Experiment A and Experiment B could again be explained in terms of the 

participants’ tiredness and long exposition to distorted speech, which would further result in 

delayed neural reactions to semantic violations, even if uttered with a native accent. 

To conclude, the outcomes of Experiment B, when confronted with the data previously obtained 

in Experiment A, shed new light on accent familiarity as a factor influencing the processing of 

non-native speech. Specifically, accent familiarity seems to affect anticipatory language 

mechanisms (as exemplified by the distinctions obtained for high cloze probability template 

endings and their violations), but not necessarily semantic processing (i.e., the processing of 

semantic anomalies). Such results are compatible with previous studies focused on neural 

mechanisms associated with non-native speech (Hanulíková et al., 2012; Romero-Rivas et al., 

2015; Grey & van Hell, 2017). 

4.5. Chapter summary and conclusions 

This chapter described the objectives (Section 4.1), methodology (Section 4.2) and the results 

(Section 4.3) of an EEG study (referred to as Experiment B) whose aim was to investigate the 

processing of categorical templates and semantic violations in the context of unfamiliar foreign-

accented speech. For this purpose, I focused on the Korean accent in Polish. The EEG and 

behavioural data were obtained from monolingual native speakers of Polish who had little 

experience with foreign accents. The behavioural data suggests that the subjects were highly 

accurate in the comprehension of both foreign and native-accented speech. The obtained ERP 

results seem to indicate that the mechanisms associated with anticipatory processing are 

hampered in non-native when compared with native speech: although template violations 

(Comparison: Condition 1 vs. Condition 2) elicited neural reactions both in the case of native 

and foreign-accented speech, the amplitude of the observed effect (N400) was higher in the 

case of native speech. Such a result differs from the pattern observed in Experiment A (i.e., for 

a familiar foreign accent), where no statistically significant differences were detected in terms 

of the negative component for native as opposed to non-native speech. Hence, the comparison 

of the results obtained in these two experiments indicates that accent familiarity may affect 
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anticipatory sentence processing. Similarly to Experiment A, the N400 reaction was followed 

by a visually perceptible late positivity (associated with meaning reanalysis) in native-accented 

speech only. The effect did not, however, reach the level of statistical significance in the current 

study.  

The delayed N400 effect elicited as a reaction to semantic anomalies (Comparison: Condition 

3 vs. Condition 4) was similar in terms of magnitude and distribution in native and non-native 

speech, in accordance both with Experiment A and with some of the previous studies focusing 

on the online processing of foreign-accented speech (e.g., Hanulíková et al., 2012; Grey & van 

Hell, 2017). Juxtaposing the results of Experiment A and Experiment B also tentatively 

confirms that semantic processing is not affected by accent familiarity, at least in the case of 

monolingual comprehenders processing their native language. In the following chapters of this 

thesis I discuss the role of other possible factors influencing semantic and anticipatory 

processing of foreign-accented speech, i.e., language status (L1/L2) (Chapter 5) and 

comprehenders’ status (mono- vs. bilinguals) (Chapter 6). 
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Chapter 5: The processing of a foreign accent in L2: the case of 

non-native Polish speakers listening to foreign-accented Polish 

In the previous chapters of this thesis, I have referred to a substantial number of neurolinguistic 

studies concerning the processing of foreign accented speech in L1 (Goslin et al., 2012; 

Hanulíkova et al., 2012; Romero-Rivas et al., 2015; Romero-Rivas et al., 2016; Grey & van 

Hell, 2017; Holt et al., 2018; Caffarra & Martin, 2019; Schiller et al., 2020). Very few 

researchers, however, have investigated the phenomenon of accented speech from the 

perspective of L2 listeners – which is, after all, not uncommon in the age of globalization and 

the strengthening status of English as a lingua franca. Typically, the foreign accent processed 

in L2 seems to be different from the listener’s own accent. Intuitively, one might even wonder 

what the point of an L2 conversation would be in the case of two speakers of the same origin 

and the same mother tongue. However, especially in the professional or academic context and 

in conversations involving more than two people, it is also common to hear non-natives 

speaking with an accent associated with that of the listener, e.g., two non-native speakers of 

German with L1 Polish speaking Polish-accented German during discussions at a scientific 

conference or three native speakers of Spanish using Spanish-accented English during business 

negotiations. 

Before focusing specifically on foreign accent processing in L2, some general remarks should 

be made with respect to the overall processing of L2 and to the neurocognitive relationship 

between L1 and L2. A key issue is whether neural mechanisms associated with L1 processing 

differ in the case of L2 and if so – in what language domains and under the influence of what 

factors. While it is often claimed that semantic information in L1 and L2 is processed by the 

same, or at least considerably shared, cortical network (typically, middle temporal lobes), 

syntactic processing is believed to rely on different neural mechanisms in L1 and L2 (typically, 

frontal lobes and basal ganglia in L1 and temporal lobes in L2). This dissociation was reflected 

in the results of several fMRI studies, which showed limited activation differences in L1 and 

L2 semantic processing and substantial differences in syntactic processing (Kim, Relkin, Lee, 

& Hirsch, 1997; Illes, Francis, Desmond, Gabrieli, Glover, Poldrack, Lee, & Wagner, 1999; 

Dodel, Golestani, Pallier, Elkouby, Le Bihan, & Poline, 2005; Rüschemeyer, Zysset, & 

Friedrici, 2006). However, there are also studies which yielded opposite or ambiguous results 

(see Rüschemeyer, Zysset, & Friedrici, 2006; Abutalebi, 2008; Kotz, 2009 for reviews). While 

Abutalebi (2008) assigns a crucial role to proficiency as the main factor leading to divergent 
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patterns of neural activation in L2, Rüschemeyer et al. (2006) point out that, apart from the 

linguistic domain investigated, there are numerous factors which may affect the neural 

substrates of L2 processing, e.g., biographical differences across the subjects (e.g., the age of 

acquisition, proficiency level, level of exposure, etc.) and visual or auditory modality. Another 

aspect which should be taken into account is language distance (Kim, Qi, Feng, Ding, Liu, 

& Cao, 2016). Furthermore, an interesting piece of evidence for the possible interaction of 

biographical factors with the linguistic domains was provided by Wartenburger, Heekeren, 

Abutalebi, Cappa, Villringer & Perani (2003), who suggest the relevance of the age of 

acquisition for L2 grammatical processing and the level of proficiency for L2 semantic 

processing. 

Apart from the fMRI research mentioned above, numerous electrophysiological studies aimed 

to clarify the issue of L1 and L2 neural representations. ERP research shows that such aspects 

of L2 knowledge as the lexical status of a word or semantic relatedness elicit the N400 effect 

surprisingly early, already after several dozen hours of L2 instruction (McLaughlin, Osterhout, 

& Kim, 2004). As McLaughlin et al. (2004) observed no differences in explicit behavioural 

tasks after limited L2 training, the results seem to prove the effectiveness of ERPs as a research 

technique which promptly and adequately detects implicit learning processes. Several other 

ERP studies have detected a reliable N400 in L2 processing, regardless of the proficiency level 

of the subjects (e.g., Ardal, Donald, Meuter, Muldrew, & Luce, 1990; Bowden, Steinhauer, 

Sanz, & Ullman, 2013; Hahne & Friederici, 2001; Liang & Chen, 2020; Moreno & Kutas, 2005; 

Newman, Tremblay, Nichols, Neville, & Ullman, 2012). Notably, in many cases the amplitude 

of the component was delayed or reduced when compared with L1 responses, and these N400 

modulations were correlated with the subjects’ L2 proficiency in some studies (see Jankowiak 

& Rataj, 2017 for an overview). However, the fact that in all the studies the component did 

appear (in a more or less altered form) suggests that the semantic processing depends on the 

L1-like neurocognitive mechanisms, with various biographical factors and cross-linguistic 

dissimilarities possibly modifying the neural response.  

With regard to morphosyntactic studies focused on L2 processing, the results are even more 

ambiguous. The presence of effects which are typically associated with morphosyntactic 

processing (i.e., of ELAN/LAN or P600) also seems to, at least partly, correlate with the 

participants’ proficiency. Most of the studies for which the effects appeared in L2 employed 

participants at advanced L2 levels or contrasted such participants with those at initial language 

learning stages (e.g., Isel, 2007; Morgan-Short, Steinhauer, Sanz, & Ullman, 2012; Bowden et 
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al., 2013). However, the association between proficiency level and native-like grammar 

processing seems far from certain, as there are also several studies which did not report the 

ELAN/LAN or P600 effects even for proficient L2 speakers (e.g., Hahne, 2001; Mueller, 

Hahne, Fujii, & Friederici, 2005; Pakulak & Neville, 2011). Bowden et al. (2013) suggest that 

language exposure rather than language proficiency per se determines the presence of the 

ELAN/LAN components and possibly – also of the P600, which is somewhat more frequently 

observed in the case of less proficient learners. Specifically, they mention immersion as the 

necessary prerequisite to developing native-like neural responses in grammatical processing 

(Bowden et al., 2013, p. 2494). This explanation could account for the discrepancies reported 

with regard to the grammatically relevant ERP components in L2, since it is language 

proficiency – and not the amount or type of language exposure – which is more frequently 

controlled in experiments focused on L2 processing. To briefly recapitulate, the results of many, 

though not all, neuroimaging and electroencephalographical studies seem to reinforce L2 

processing models which posit autonomous neural correlates of L2 (morpho-)syntax and of L2 

semantics, with the second domain relying largely on L1.  

Such an assumption is in accord with Ullman’s (2001, 2005, 2012) model, which assumes 

robust connection between language domains and long-term memory systems. Semantic 

memory (i.e., the knowledge of facts) and episodic memory (i.e., the knowledge of events) are 

subsumed into the cognitive system known as the explicit, or declarative, memory, located in 

the lateral temporal lobes (semantic memory) and medial temporal lobes including 

hippocampus (episodic memory). This is also the component typically associated with the 

lexical knowledge, regardless of the language status (Ullman, 2001, 2005, 2012; Clahsen 

& Felser, 2006; Clahsen, Felser, Neubauer, Sato, & Silva, 2010). Both L1 and L2 semantics are 

then believed to rely on the same cerebral resources. Grammar, on the other hand, is more 

susceptible to change its neural underpinnings, e.g., with increasing proficiency and/or 

exposure. In native language, the knowledge of grammar is believed to rely chiefly on the 

implicit, or procedural, memory governing one’s knowledge of motor and cognitive skills, and 

implemented mostly in frontal lobes and basal ganglia. In L2, however, grammar is learnt in 

a more explicit way, typically through associative generalization, and thus relies more on 

declarative memory system. As the L2 learner gradually develops their language skills and 

attains a more native-like command of grammar, the morpho-syntactic L2 component may start 

depending on implicit, rather than explicit, long-term memory system. Such a change is 

accounted for both by Ullman (2001; 2005; 2012) and by Clahsen et al. (Clahsen & Felser, 
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2006; Clahsen et al., 2010). The major difference between the two models concerns the types 

of grammar construction which might become nativised. While Ullman (2001; 2005; 2012) 

assumes that nearly all aspects of non-native grammar may eventually become native-like, 

Clahsen et al. (Clahsen & Felser, 2006; Clahsen et al., 2010) predict the reliance on semantic 

memory only in the case of local and simple syntactic dependencies. 

Bearing in mind the potential neural differences in L1 and L2 processing, one can wonder what 

effects of foreign accentedness would be in the case of L2. From the literature reviewed so far 

it seems clear that the processing of non-native speech presents a daunting challenge for native 

speakers, as evidenced both by behavioural studies (recall Chapter 1) and by 

electroencephalographical studies (recall Chapter 2). Given the great variability of foreign-

accented speech, its comprehension could feasibly be even more demanding in the case of L2 

speakers, challenged with a two-dimensional task, i.e., to comprehend a linguistic input in their 

non-native language and to resolve any speech signal ambiguities caused by non-native 

pronunciation. The only ERP study which focused specifically on the L2 listeners exposed to 

foreign-accented speech and, crucially, on a foreign accent different from the one associated 

with the listeners, was the study of Grey, Schubel, McQueen, and van Hell (2018). They 

observed a neural reaction (an Nref) to grammatical violations only in the case of native-

accented speech and another neural reaction (a delayed N400) to semantic violations in the case 

of both native and foreign-accented speech. Such patterns are, very roughly speaking, similar 

to those observed earlier for accented speech processed by the L1 listeners (e.g., Hanulíkova et 

al., 2012; Romero-Rivas et al., 2015; Grey and van Hell, 2017) in the sense that (1) the 

grammatical revision and reanalysis mechanisms are believed to be hampered when listening 

to non-native speech; (2) robust semantic anomalies are assumed to cause major integration 

problems, equally in native and non-native speech. With respect to the latter generalization, 

however, it seems particularly relevant that in the study of Grey et al. (2018), the onset of the 

N400 effect elicited in response to semantic anomalies was delayed regardless of the speaker’s 

accent. This regularity might indicate general lexical-semantic difficulties in L2, as has also 

been observed by other researchers who focused on the processing of the L2 in written language 

(e.g., Ardal et al., 1990; Moreno & Kutas, 2005).  

The current study, however – contrary to the research conducted by Grey et al. (2018) – focused 

on the non-native listeners of the same linguistic background as the speaker. As a rule, such 

a context is believed to attenuate the comprehension difficulties associated with foreign-

accented speech. Quite ironically, a non-native speaker is then believed to be better understood 
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by another non-native speaker (especially one with the same L1) when compared with a native 

speaker. This phenomenon, known as the Interlanguage Speech Intelligibility Benefit (ISIB), 

was first observed by Bent and Bradlow (2003) in a sentence recognition task and was further 

supported by the results of many other studies (e.g., Imai, Walley, & Flege, 2005; Hayes-Harb, 

Smith, Bent, & Bradlow, 2008; Wang & Heuven, 2015). Though it is sometimes argued that 

the effect leads to processing facilitation in all contexts involving two non-native speakers, most 

authors agree that the same mother tongue of the speaker and the listener is a necessary 

requirement to derive the benefit in L2 comprehension. What is interesting is whether the ISIB 

will allow the L2 comprehenders for easier detection and processing of semantic and/or 

templatic anomalies when the comprehenders are exposed to non-native speech samples 

produced by a speaker with an L1 which is identical to that of their own. 

The aim of the current experiment (henceforth Experiment C) was to investigate semantic and 

anticipatory processing in Polish as L2 for sentences produced with a native (Polish) accent and 

a non-native (Ukrainian) accent. With the majority of subjects coming from Ukraine (and a few 

of them coming from other eastern countries neighbouring Poland; see Section 5.2.1), one might 

generalise that the research sample would reflect the – somewhat rarer – listening context in 

which the accent of the speaker might be identified with, or at least considerably resemble, the 

accent of the listener. Such a choice of experimental material and participants was made to 

enable me to confront the results with those previously obtained by (1) Grey et al. (2018), who 

focused on the foreign accent different from the one associated with the listeners’ L1 (i.e., the 

Chinese-English accent processed by Dutch-English bilinguals), and (2) with the results 

obtained in Experiment A for the Ukrainian accent processed by native speakers of Polish. 

5.1. Research questions and predictions 

With the aid of the ERP methodology, I investigated the processing of foreign-accented speech 

for L2 listeners. Specifically, I focused on the kind of foreign accent which was associated with 

the listener’s own accent, i.e., the Ukrainian accent in Polish processed by non-native but 

considerably advanced speakers of Polish who came from Ukraine (or – in some cases – Russia 

or Belarus, see Section 5.2.1 below). As in the case of Experiment A and Experiment B, the 

current study consisted of four experimental conditions, once again repeated for convenience 

as (22a-d): 

(22) a. Condition 1: sentences containing high cloze probability template endings, 

e.g., W czasie spotkania Tomek był nie w humorze, więc jego znajomy tylko dolał 
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oliwy do ognia i zdenerwował go swoim komentarzem. / ‘During the meeting, 

Tom was out of sorts so his friend only added fuel to the fire and made Tom 

annoyed with his comment.’ 

b. Condition 2: sentences containing low cloze probability template violations, 

e.g., W czasie spotkania Tomek był nie w humorze, więc jego znajomy tylko dolał 

oliwy do ciasta i zdenerwował go swoim komentarzem. / ‘During the meeting, 

Tom was out of sorts so his friend only added fuel to the dough and made Tom 

annoyed with his comment.’ 

c. Condition 3: sentences containing low cloze probability (but semantically 

plausible) phrases, e.g., Po podróży Anna była spragniona, więc napiła się soku 

i usiadła wygodnie na sofie. / ‘After a journey, Anne was thirsty so she drank 

some juice and sat comfortably on a sofa.’ 

d. Condition 4: sentences containing low cloze probability, semantically 

anomalous phrases, e.g., Po podróży Anna była spragniona, więc napiła się 

kabla i usiadła wygodnie na sofie. / ‘After a journey, Anne was thirsty so she 

drank some cable and sat comfortably on a sofa.’ 

By comparing the neural responses obtained in the case of native and non-native speech for L2 

listeners, I aimed at answering the following research questions: 

• Are the mechanisms responsible for categorical template matching active during the 

processing of a foreign accent (i.e., Ukrainian) associated with the listener’s L1? 

• Are semantic processing and meaning reanalysis affected during the processing of 

a foreign accent (i.e., Ukrainian) associated with the listener’s L1? 

I formulated research hypotheses regarding the processing of categorical templates and 

semantic anomalies in the current experiment. The main point of reference here was Experiment 

A, which also focused on the processing of Ukrainian accent in Polish, but processed by the L1 

– not L2 – comprehenders. The results of Experiment A suggest that the mechanisms associated 

with anticipatory processing are unaffected in the case of Ukrainian (i.e., common and familiar) 

accent in Polish, but meaning reanalysis mechanisms are significantly hampered in Ukrainian-

accented when compared with Polish-accented speech (see section 3.3.2 for more detailed 

results). Hence, I expect to obtain similar findings in the current experiment, but taking into 

account earlier research on L2 speech processing, I also acknowledge the possibility that the 
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obtained ERP effects might be delayed for L2 listeners (see H1 in Table 22 below). In their 

case, one might also expect reinforced neural reactions to template violations in foreign-

accented speech associated with their own accent, when compared with native-accented speech 

(H3). Given that no differences were observed between accents in Experiment A, i.e., at 

baseline, in the group of native listeners, H3 seems to be favoured by the ISIB as it assumes 

a clear advantage provided by a matched interlanguage. In other words, H3 involves a benefit 

in non-native speech thanks to the listener’s and hearer’s shared linguistic background. 

A secondary prediction concerns the appearance of the P600 effect following the negativity 

observed as a response to template endings. In Experiment A and Experiment B such 

a positivity appeared only in native-accented speech, and I interpreted this effect as evidence 

for meaning re-analysis in native, as opposed to foreign-accented, speech. This effect was also 

compatible with the result obtained by Romero-Rivas et al. (2015) for semantic anomalies. In 

the case of L2 processing, it is impossible to speculate about the appearance of the P600 due to 

the lack of relevant research. One might surmise that, as in the case of Experiment A or 

Experiment B, P600 would also appear in native-accented speech only. However – given the 

processing benefits for L2 listeners expected in foreign-accented speech comprehension 

according to the ISIB – one might likewise expect the appearance of the effect both in native 

and in foreign-accented speech. 

When it comes to the expected neural reactions concerning the processing of semantic 

anomalies in native and foreign-accented speech in L2, one can formulate a more specific 

research hypothesis on the basis of the findings previously obtained by Grey et al. (2018). In 

native-accented speech, semantic anomalies elicited an increased (but significantly delayed) 

N400 effect in the case of L2 listeners. I should expect similar findings in the current experiment 

in the Polish-accented condition (see H2 in Table 22). Importantly, the ISIB predicts a benefit 

provided by the shared linguistic background of the speaker and the listener, and I would expect 

a processing advantage for the participants involved of the current study in foreign-accented 

speech. Assuming that the kind of foreign accent and its associations with the listener’s L1 is 

indeed a factor influencing semantic processing in L2 (as stated by the ISIB), the results of the 

current experiment for Condition 3 and Condition 4 (i.e., semantically plausible and anomalous 

target words) should differ from the results obtained by Grey et al. (2018). More specifically, 

I would expect a more pronounced N400 effect elicited in response to semantically anomalous 

items in the case of non-native (i.e., Ukrainian) when compared with native (i.e., Polish) speech 

(H4). 
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The hypotheses, accompanied by the follow-up information concerning expected ERP effects, 

are presented below in Table 22. 

Table 22: Hypotheses in Experiment C. 

Hypotheses Conditions 
tested 

Predicted ERP effects Methodological 
background 

Native-accented speech 
H1: Template 
matching violations 
will elicit a (possibly 
delayed) neural 
response in native-
accented speech. 

Condition 1 
versus 
Condition 2 

An increased (but possibly 
delayed) N400 amplitude in 
C2 when compared with C1 in 
native-accented speech. 

Experiment A; Grey 
et al., 2018 

H2: Classic semantic 
anomalies will elicit 
a (most probably 
delayed) neural 
response in native-
accented speech. 

Condition 3 
versus 
Condition 4 

An increased (but most 
probably delayed) N400 
amplitude in C4 when 
compared with C3 in native-
accented speech. 

Grey et al., 2018; 
earlier studies on 
semantic anomalies 
processing in L2 (see 
Jankowiak & Rataj, 
2017 for an 
overview) 

Foreign-accented speech 
H3: The mechanisms 
responsible for 
categorical template 
matching will be 
reinforced in the case 
of a foreign accent 
associated with the 
listener’s L1. 

Condition 1 
versus 
Condition 2 

A larger difference in the 
N400 amplitude between C2 
and C1 in foreign-accented 
when compared with native-
accented speech. 

Experiment A, the 
literature on ISIB 
(e.g., Bent & 
Bradlow, 2003) 

H4: The processing 
of classic semantic 
anomalies will be 
reinforced in the case 
of a foreign accent 
associated with the 
listener’s L1. 

Condition 3 
versus 
Condition 4 

A larger difference in the 
N400 amplitude between C3 
and C4 in foreign-accented 
when compared with native-
accented speech. 

Grey et al., 2018; the 
literature on ISIB 
(e.g., Bent & 
Bradlow, 2003) 
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5.2. Methodology 

5.2.1. Participants 

Twenty eight non-native speakers of Polish participated in the study for a partial course credit. 

During the time of the experiment, they all lived in Wrocław, Poland and studied one of the 

following majors: business management, travel and tourism, history of art, English studies or 

French studies, with Polish as the official language of instruction. The participants were 

required to speak Polish at least at the intermediate (B1) level, which they confirmed by 

presenting a certificate issued by either an appropriate higher school or an institution (such as 

Państwowa Komisja do spraw Poświadczania Znajomości Języka Polskiego jako Obcego ‘the 

State Commission for the Certification of Proficiency in Polish as a Foreign Language’). They 

were all right-handed (as assessed by the Edinburgh Handedness Inventory; Oldfield, 1971) 

and had normal or corrected-to-normal vision. None of them had reported any neurological 

impairments, traumas, or hearing disabilities. Out of the 28 subjects, six were excluded from 

the analysis due to the excessive number of EEG artefacts (less than 60% of artefact-free 

segments; three subjects), low sentence comprehension accuracy (less than 60% of correct 

responses; three subjects) or technical difficulties during the EEG session (one subject). As 

a result, data from 22 participants (mean age: 19.7, age range: 17-27, SD = 2.21, 19 females) 

were included in the ERP analysis. Specifically, the participants declared their general level of 

Polish as B1 (10 subjects), B2 (eight subjects) or C1 (four subjects). Out of the 22 subjects, 14 

self-declared their first language(s) as Ukrainian and Russian, three – as Ukrainian only, three 

– as Russian only, and two – as Russian and Belarusian. As the non-native speaker of Polish 

whose recordings I used in Experiment C (and earlier in Experiment A), apart from being 

a native speaker of Ukrainian, also spoke Russian at the self-declared advanced level, I decided 

to include in the experimental sample also these five subjects whose first language was not 

Ukrainian but only Russian (or Russian and Belarusian). The average time of residence in 

Poland (which – for all the subjects – coincided with the amount of time during which they 

learned Polish) equalled 2.6 years (range: 1-5, SD = 1.65). Apart from speaking Polish and 

Ukrainian and/or Russian, all the participants had learned some other foreign languages and 

were able to use them at advanced (10), intermediate (14) or elementary (20) level (see Table 

17). 
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Table 23: The number of Experiment C participants who declared their knowledge of the respective foreign 
languages. 

 Advanced 
(B2-C1) 

Intermediate 
(B1) 

Elementary 
(A1-A2) 

English 7 9 2 
German 2 1 1 
Italian 1 - - 
Kazakh - 1 - 
Spanish - - 1 

Ukrainian - - 1 
Russian - - 1 

 

5.2.2. Materials and pretests 

I used exactly the same experimental materials as in the case of Experiment A, i.e., 360 

sentences (120 sentences containing template violations and their correct counterparts, 120 

sentences containing semantic anomalies and their correct counterparts, and 120 filler items) 

recorded by a native speaker of Polish and a speaker of Polish whose L1 was Ukrainian (see 

Section 3.2.2 for details).  

5.2.3. Procedure 

The experimental procedure was carried out in exactly the same way as during Experiment A 

(see Section 3.2.3) and during Experiment B (see Section 4.2.3). 

5.2.4 EEG acquisition and analysis 

The EEG acquisition was carried out in exactly the same way as during Experiment A (see 

Section 3.2.4) and during Experiment B (see Section 4.2.4). In the case of Experiment C, 17.7% 

of trials were excluded from further ERP analysis due to artefacts. For native speech, mean 

rejection rates per condition equalled 17.12% (SD = 12.48%) for Condition 1, 15.45% (SD = 

12.58%) for Condition 2, 15.76% (SD = 10.09%) for Condition 3 and 17.42% (SD = 12.89%) 

for Condition 4. For non-native speech, mean rejection rates per condition equalled 16.67% 

(SD = 12.60%) for Condition 1, 20.63% (SD = 16.55%) for Condition 2, 17.12% (SD = 15.51%) 

for Condition 3 and 18.33% (SD = 14.54%) for Condition 4. Mean rejection rates for fillers in 

native speech were 17.88% (SD = 14.64%) for the grammatically correct sentences and 21.75% 

(SD = 13.44%) for the grammatically incorrect sentences. In the case of foreign-accented 

speech these numbers equalled 15.76% (SD = 13.96%) and 20.91% (SD = 16.66%) 

respectively. 
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The EEG analysis was also performed in a very similar way to the one carried out in Experiment 

A and in Experiment B. Specifically, the statistical analysis was performed in two main time 

windows: 200-500 ms29 (for the N400 effect in template processing conditions), and 400-800 

(for the late negativity observed in the case of classic semantic anomalies). The first time 

interval was defined on the basis of both visual wave inspection and previous research (Grey & 

van Hell 2017; Hanulíková et al., 2012; Romero-Rivas et al.). The time window concerning 

semantic anomalies was defined on the basis of visual wave inspection and the study of Grey 

et al. (2018). Moreover, three regions of interest were distinguished: anterior (Fz, F3, F7, F4, 

F8, FCz, FC1, FC2, FC5, FC6), central (Cz, C3, C4, CPz, CP5, CP6, T7, T8), and posterior 

(Pz, P3, P4, P7, P8, POz, O1, O2) in accordance with the literature (Grey & van Hell 2017; 

Hanulíková et al. 2012; Romero-Rivas et al. 2015) and in the same way as in Experiment A and 

in Experiment B. Later, I calculated a repeated measures ANOVA of the mean voltages per 

condition for the selected time windows. The analyses included the factors CORRECTNESS 

(correct endings, incorrect endings), ACCENT (native, foreign), and DISTRIBUTION 

(anterior, central, posterior). 

5.3. Results 

5.3.1. Sentence comprehension 

The results of the behavioural task (comprehension yes-no questions) in Experiment C were 

considerably lower (M = 73.83%; accuracy range: 63.33%-85.83%; SD = 8.2%) than the results 

for analogical tasks in Experiment A (M = 87.46%; accuracy range: 77.5%-97.5%; SD = 4.94%) 

and in Experiment B (M = 84.67%, accuracy range: 73.33%-91.67%; SD = 5.77%). The lower 

scores in the comprehension test are perhaps not surprising given that the subjects in 

Experiment A and in Experiment B were native speakers of Polish, and the participants of 

Experiment C were non-native Polish speakers with the level of language skills ranging from 

intermediate (B1) to advanced (C1) – but never reaching proficient, native-like (C2) – level. 

Specifically, the average comprehension accuracy in Experiment C equalled 73.33% (SD = 

8.39%) in the case of Ukrainian-accented speech, and 74.32% (SD = 9.65%) in the case of 

Polish-accented speech. The difference between the two accent types was not statistically 

significant (t (41.207) = 0.36, p-value = 0.72), which would suggest that the subjects were 

 
29 An additional analysis for the N400 effect in template processing conditions involved the 300-700 ms 

time window. This choice did not affect the statistical significance of the results, though. 
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comparably attentive when listening to a native Polish speaker and to a non-native Polish 

speaker with an accent associated with that of their own. 

5.3.2. ERP results: template endings (Condition 1 versus Condition 2) 

Visual data inspection conducted on the basis of grand average ERPs and voltage differences 

maps revealed a globally distributed N400 effect, but only in the case of foreign-accented (i.e., 

Ukrainian-accented) speech. Unlike the Nref effect obtained in the case of Experiment A and 

Experiment B, the negativity observed in the current study was not sustained, but rather had 

a visible peak at around 400 ms, and it clearly came back to the baseline after 600 ms. In native-

accented speech (i.e., Polish-accented speech), a visual trend suggesting the appearance of 

a positivity in a similar (i.e., the 300-500) time window was observed. This result differs from 

the one obtained in Experiment A, whose participants were native speakers of Polish, and in 

the case of which the negativity was observed in both accent conditions. In addition, a very 

early positivity was observed as a reaction to semantically anomalous items in both accent 

types. Since the effect is not assumed to be semantic in nature and hence goes slightly beyond 

the purpose of the current study, I will elaborate on this finding later in the Conclusion section. 

Figure 27 presents grand average ERPs elicited in the current experiment from six 

representative (midline) electrodes elicited by highly expected template endings (black line) 

and template violations (red line) in native as opposed to non-native speech. Figure 28 presents 

a voltage difference map (Condition 2 minus Condition 1) in the 300-500 ms time window. 
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Figure 27: Grand average ERPs from six midline electrodes in Condition 1 (black line) and Condition 2 (red 
line) in foreign-accented speech (the left panel) as opposed to the native-accented speech (the right panel) in 

Experiment C. 
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Figure 28: Topographic distribution of voltage differences between Condition 2 and Condition 1 in foreign-
accented speech (the left panel) and native-accented speech (the right panel) obtained in Experiment C. 

Table 24 summarises the results from the overall CORRECTNESS (correct template 

completion, incorrect template completion) by ACCENT (native, foreign) by DISTIBUTION 

(anterior, central, posterior) ANOVA. The statistical analysis performed in the 200-500 ms time 

window revealed a statistically significant main effects of DISTRIBUTION (F = 43.18; p-value 

< 0.001) and statistically significant interaction effects between CORRECTNESS and 

ACCENT (F = 5.33, p-value < 0.05), CORRECTNESS and DISTRIBUTION (F = 4.73, p-

value < 0.01), and ACCENT and DISTRIBUTION (F = 5.12, p-value < 0.01). Follow-up 

analyses of the interaction between CORRECTNESS and ACCENT showed that the 

differences between conditions were statistically significant both in the case of native (F = 

14.24, p-value < 0.001) and foreign accent (F = 22.08, p-value < 0.001) (see Table 25). 

Furthermore, the analysis revealed that the sentences containing incorrect template endings 

elicited more negative amplitudes in Ukrainian-accented when compared with Polish-accented 

speech (F = 29.23, p-value < 0.001). Interestingly, sentences containing correct template 

endings also elicited more negative amplitudes in Ukrainian-accented speech (F = 9.80, p-value 

< 0.01) (for more detailed comments about this finding see the Discussion section)). The results 

would suggest that the low cloze probability items elicited the expected ERP effect (i.e., the 

N400 effect) only in the case of foreign-accented speech. Some kind of positivity, which 

perhaps could be associated with meaning revision mechanisms (the P600), appeared as 

a response to the same error type in Polish-accented speech. One can then conclude that 
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incorrect template matching elicited neural reaction in L2 processing, both in the case of 

foreign-accented and native-accented speech. However, the nature of this reaction differed 

across accent conditions in that it resembled the N400 effect in foreign-accented speech and the 

P600 effect in native-accented speech. Such findings are compatible with H3, but not with H1, 

formulated in Section 5.1 (see Table 26).  

 

Figure 29: Boxplots presenting mean ERP amplitudes obtained in foreign and native-accented speech for 
anterior, central and posterior brain regions for correct and incorrect template endings in 200-500 time window 

(Experiment C). 

 

Table 24: F-statistics from the grand average ANOVAs on mean amplitudes in Condition 1 (expected template 
endings) and Condition 2 (unexpected template endings) in Experiment C. 

  Experiment C: 200-500 ms 

 Df F P p < 0.05 

Correctness 1 0.53 0.47  

Accent 1 0.06 0.80  

Distribution 2 43.18 0.00 *** 

Correctness x 
Accent 

1 5.33 0.02 * 

Correctness x 
Distribution 2 4.73 0.01 * 
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Accent x 
Distribution 2 5.12 0.01 * 

Correctness x 
Accent x 

Distribution 
2 2.44 0.08 † 

 

Table 25: P-values for the interaction between ACCENT and CORRECTNESS in Experiment C (200-500 ms 
time window). 

 
CORRECTNESS: ACCENT  
(Experiment C, 200-500 ms) 

 Native Foreign 

Correctness 0.00 *** (14.24) 0.00 *** (22.08) 

 Correct Incorrect 

Accent 0.00 * (9.80) 0.00 *** (29.23) 
 

Table 26: The verification of research hypotheses in Experiment C, Conditions 1 and 2. 

Hypotheses Conditions 
tested 

Predicted ERP 
effects 

Observed 
effects Conclusion 

Native-accented speech 

H1: Template matching 
violations will elicit a 
(possibly delayed) neural 
response in native-
accented speech. 

Condition 2 
versus 
Condition 1 

An increased (but 
possibly delayed) 
N400 amplitude in C2 
when compared with 
C1 in native-accented 
speech. 

Not 
significant  Rejected 

Foreign-accented speech 
H3: The mechanisms 
responsible for categorical 
template matching will be 
reinforced in the case of a 
foreign accent associated 
with the listener’s L1. 

Condition 2 
versus 
Condition 1 

A larger difference in 
the N400 amplitude 
between C2 and C1 in 
foreign-accented when 
compared with native-
accented speech. 

Significant Supported 

 

5.3.3. ERP results: semantic anomalies (Condition 3 versus Condition 4) 

In the case of native-accented speech, visual data inspection revealed late negativity with a peak 

around 600 ms, elicited as a response to semantically anomalous sentences (Condition 4) when 

compared with semantically plausible sentences (Condition 3) (see Figure 30). The negativity 

was left-lateralised (see Figure 31). The onset latency of the effect was comparable with the 
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one of the effect observed earlier by Grey et al. (2018) and with the one observed in Experiment 

B in the case of semantically anomalous items (recall Section 4.3.3). Following the terminology 

suggested by Grey et al. (2018), one can then classify this effect as a delayed N400. 

Interestingly, in the case of foreign-accented speech, no comparable effect was observed. As in 

the case of templatic anomalies, a very early positivity was observed as a reaction to 

semantically anomalous items in foreign-accented speech (see the Conclusion section for 

a more detailed discussion of this finding). The grand average ERPs from representative scalp 

electrodes and the topographic distribution of the observed effects are presented in Figure 30 

and Figure 31 respectively. 
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Figure 30: Grand average ERPs obtained in Experiment B from six midline electrodes in Condition 3 (black 
line) and Condition 4 (red line) in foreign-accented speech (the left panel) as opposed to the native-accented 

speech (the right panel) in Experiment C. 
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Figure 31: Topographic distribution of voltage differences between Condition 4 and Condition 3 in foreign-
accented speech (the left panel) and native-accented speech (the right panel) obtained in Experiment C. 

Table 27 below summarises the results from the overall CORRECTNESS (semantically correct, 

semantically incorrect) by ACCENT (native, foreign) by DISTRIBUTION (anterior, central, 

posterior) ANOVA, which revealed statistically significant main effects of CORRECTNESS 

(F = 5.36, p-value < 0.05), ACCENT (F = 18.06, p-value < 0.001), and DISTRIBUTION (F = 

18.46, p-value < 0.001). In addition, a statistically significant interaction was obtained between 

CORRECTNESS and ACCENT (F = 8.76, p-value < 0.01). Post-hoc analysis of this interaction 

is presented in Table 28. It showed that the differences between semantically anomalous and 

semantically correct sentences were statistically significant both in the case of native accent (F 

= 36.40, p-value < 0.001) and in the case of foreign accent (F = 36.40, p-value < 0.001). 

However, in native-accented speech, the amplitude was more negative in the case of 

semantically anomalous sentences, and in foreign-accented speech – the amplitude was more 

positive. Furthermore, incorrect sentences elicited statistically more negative amplitudes in 

native-accented speech when compared with foreign-accented speech (F = 11.64, p-value < 

0.01), which is expected, given that the N400 effect was observed only in the Polish-accented 

condition. Apart from this, correct sentences also differed significantly across accents (F= 

32.78, p-value < 0.001), with Polish-accented (correct) sentences eliciting more positive 

amplitudes than Ukrainian-accented (correct) sentences. Notably, the same finding was 
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observed in Condition 1 in the current experiment (recall Table 19), which would suggest that 

in the whole Experiment C, i.e., for L2 listeners, correct sentences of any type were associated 

with a more positive amplitude in native – when compared with foreign – accent condition. The 

most crucial finding from the point of view of hypotheses evaluation, however, is that the 

delayed N400 effect associated with semantic anomaly processing was observed only in Polish-

accented (but not in Ukrainian-accented) speech, which is contrary to Hypothesis 4 formulated 

in Section 5.1 (see Table 29 below). 

 

Figure 32: Boxplots presenting mean ERP amplitudes obtained in foreign and native-accented speech for anterior, 
central and posterior brain regions for semantically correct and semantically anomalous words in 400-800 time 
window (Experiment C). 

Table 27: F-statistics from the grand average ANOVAs on mean amplitudes in Condition 3 (semantically plausible 
completions) and Condition 4 (semantically anomalous completions) in Experiment C. 

  Experiment C: 400-800 ms 

 Df F P p < 0.05 

Correctness 1 5.36 0.02 * 

Accent 1 18.60 0.00 *** 

Distribution 2 18.46 0.00 *** 

Correctness x 
Accent 

1 8.76 0.00 *** 

Correctness x 
Distribution 2 0.25 0.78  
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Accent x 
Distribution 2 0.68 0.51  

Correctness x 
Accent x 

Distribution 
2 1.02 0.36  

 

Table 28: P-values for the interaction between ACCENT and CORRECTNESS in Experiment C (400-800 ms 
time window). 

 
CORRECTNESS: ACCENT  
(Experiment C, 400-800 ms) 

 Native Foreign 

Correctness 0.00 *** (36.40) 0.00 *** (10.38) 

 Correct Incorrect 

Accent 0.00 *** (32.78) 0.00 *** (11.64) 
 

Table 29: The verification of research hypotheses in Experiment C, Conditions 3 and 4. 

Hypotheses Conditions 
tested Predicted ERP effects Observed 

effects Conclusion 

Native-accented speech 
H2: Classic semantic 
anomalies will elicit a 
(most probably delayed) 
neural response in native-
accented speech. 

Condition 4 
versus 
Condition 3 

An increased (but most 
probably delayed) N400 
amplitude in C4 when 
compared with C3 in 
native-accented speech. 

Significant Supported 

Foreign-accented speech 
H4: The processing of 
classic semantic 
anomalies will be 
reinforced in the case of 
a foreign accent 
associated with the 
listener’s L1. 

Condition 4 
versus 
Condition 3 

A larger difference in 
the N400 amplitude 
between C3 and C4 in 
foreign-accented when 
compared with native-
accented speech. 

Not 
significant Rejected 

 

5.4. Discussion 

The current ERP experiment was conducted in order to shed some new light on the processing 

of foreign-accented speech by L2 listeners. Non-native Polish speakers whose first language 

was Ukrainian or Russian were exposed to semantic anomalies and incorrect template endings 

produced by (i) a native Polish speaker and (ii) a non-native Polish speaker whose first language 
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was Ukrainian (and who also had advanced knowledge of Russian). In a pre-test, his accent was 

assessed as fairly strong and very easy to recognise in terms of the speaker’s origin. The 

research question which I aimed to answer was whether the mechanisms responsible for 

categorical template matching would remain active during the processing of a foreign accent 

associated with the listener’s own accent. Moreover, I was interested in the lexical access and 

meaning reanalysis in L2 comprehension and whether these processes will be affected during 

the comprehension of a foreign accent associated with the listener’s own accent. The research 

hypotheses were exploratory, given the lack of previous experiments which would focus on the 

processing of foreign-accented speech in L2, and more specifically – on a shared interlanguage 

between the listener and the speaker. The ISIB (Interlanguage Speech Intelligibility Benefit) 

would assume a comprehension benefit in the case of non-native speakers listening to a foreign 

accent associated with their own. Whether this benefit would be visible at all in the EEG data 

remained unclear, though, again due to the lack of previous research concerning this issue.  

With respect to the processing of incorrect template endings, the visual data inspection revealed 

a globally distributed negativity with a peak at around 400 ms after the onset of the target word. 

The negativity was present only in the case of foreign-accented speech, and later confirmed by 

the results of the statistical analysis (ANOVA) in the 200-500 ms time window (F = 14.24, p-

value < 0.001). This outcome would be in accordance with H3 formulated in Section 5.1, which 

assumed that the mechanisms responsible for categorical template matching will be reinforced 

in the case of a foreign accent associated with the listener’s L1. This prediction was confirmed 

since I observed the N400 effect as a reaction to template matching violations only in foreign-

accented (in this case, Ukrainian-accented speech). Importantly, the effect was not followed by 

P600, and there was no analogical effect in native-accented speech. At first glance, such a result 

might be accounted for by the ISIB. Perhaps it was easier for the non-native listeners to detect 

incorrect template endings produced by another non-native speaker (especially of a similar 

language background) than by a native speaker. However, there are some issues which would 

speak against this explanation. First, the behavioural data gathered during the EEG session (i.e., 

the answers to yes-no comprehension questions) were comparable across accents and equalled 

73.33% (SD = 8.39%) in the case of Ukrainian-accented speech and 74.32% (SD = 9.65%) in 

the case of Polish-accented speech. This difference was statistically insignificant (t (41.207) = 

0.36, p-value = 0.72), which would suggest no significant advantage in Ukrainian-accented 

speech comprehension when compared with Polish-accented speech comprehension. Second, 

analysing the data obtained for fully correct sentences (both in templatic anomalies and in 
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semantic anomalies condition), it seems that the lexical access was indeed hampered, but in the 

Ukrainian-accented speech. The correct sentences consistently elicited more negative 

amplitudes in the Ukrainian-accented speech when compared with the Polish-accented speech, 

both in Condition 1 (F = 9.80, p-value < 0.01) and in Condition 3 (F= 32.78, p-value < 0.001). 

It is commonly assumed that the N400 as a component (but not as an effect) is a response 

towards every content word, and that its amplitude reflects the ease of lexical access (Kutas 

& Federmeier, 2011). This would suggest that for L2 listeners the correct content words were 

overall more difficult to activate in foreign-accented speech, regardless of the shared 

interlanguage. Third, I observed the (delayed) N400 effect as a reaction to semantic anomalies 

in Condition 4 when compared with Condition 3, but – in this case – only in the Polish-accented 

speech. If the difference observed between accents in reaction to template endings violation 

was solely due to enhanced comprehension of the Ukrainian-accented speech, a similar 

advantage should be observed also for semantic violations. Rounding up, it does not seem that 

the ISIB could provide a sufficient explanation of the results obtained for templatic anomalies. 

Below, I propose a different explanation of this result.  

There is ample evidence that listeners trust native speakers more than they trust non-native 

speakers (Lev-Ari & Keysar, 2010; Souza et al. 2013). Intuitively, the effect of 

untrustworthiness should be increased in the case of non-native listeners, especially when they 

are exposed to sentences containing fixed phrases, as in the current experiment. This 

assumption would be based on the fact that conversations between natives and non-natives are 

often correlated with the level of advancement in the language use, and hence of security. 

Consequently, non-native listeners are, a priori, at a disadvantage: they often feel ‘inferior’ 

when compared with native speakers and are usually very much aware of their shortcomings 

(Knapp, 2002; Bernat, 2008; Gluszek & Dovidio, 2010). Anecdotal evidence suggests that – 

when presented with fixed phrases, such as those used in the present study – non-native 

language users would be more sceptical about the possibility of a native speaker making 

a mistake. After all, language learners hardly ever correct native speakers, even when they are 

advanced language users. A possible line of reasoning here (presented as an illustrative, perhaps 

slightly exaggerated, example of a hypothetical non-native speaker’s thoughts) could be as 

follows: My interlocutor uses his or her mother tongue, which I have not mastered yet. My 

knowledge of collocations, proverbs, similes, or idioms is still rather rudimentary when 

compared with the knowledge of a native. Then, if my interlocutor produces a collocation such 

as ‘to let the cat out of the pocket’, this use is, in all likelihood, correct! Perhaps this is one of 
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the existing alternatives, which I have not learnt yet. This attitude seems reflected in the 

obtained ERP responses for incorrect template endings for the Ukrainian and Polish-accented 

speech in the current study. The N400 response appeared only in the Ukrainian-accented 

speech, but not in the Polish-accented speech. The fact that the effect appeared in the Ukrainian-

accented speech proves that the listeners were able to detect template mismatches (i.e., they 

knew the phrases selected as the experimental material), but they did not react to them in the 

native speech. The result is interesting, as it confirms that our attitudes to interlocutors and 

hypotheses concerning their abilities or state of knowledge could affect unconscious/automatic 

processing mechanisms reflected in ERP responses (recall the study of van Berkum et al., 2008 

described in Section 2.2.1). 

As far as the results obtained for Condition 3 and Condition 4 (classic semantic anomalies) are 

concerned, significant differences were found between accent conditions. When a semantic 

anomaly was produced by a native speaker of Polish, the reaction of L2 Polish users was 

a delayed N400 effect. A similar finding was earlier observed by Grey et al. (2018), whose 

study revealed a delayed N400 as a reaction to semantic anomalies produced in English and 

processed by native speakers of Dutch. In the study of Grey et al. (2018), the effect was 

observed both in the native-accented (i.e., American English-accented) and in the foreign-

accented (i.e., Chinese-accented) condition. Conceding that the type of interlanguage shared 

between native and foreign-accented speakers does not affect the processing of foreign-

accented speech by L2 listeners, I should probably replicate the findings obtained by Grey et 

al. (2018). This was, however, not the case. The main difference between the results of Grey at 

al.’s (2018) study and my study is that in the current experiment, I did not observe the N400 

effect in foreign-accented (i.e., Ukrainian-accented) speech. This is also contrary to my initial 

hypothesis (H4), which was based on ISIB and assumed that the kind of foreign accent and its 

associations with the listener’s L1 is a factor influencing semantic processing by L2 listeners 

(as stated by the ISIB), and that the results of the current experiment for Condition 3 and 

Condition 4 (i.e., semantically plausible and anomalous target words) should differ from the 

results obtained by Grey et al. (2018). More specifically, I expected to find a more pronounced 

N400 effect elicited in response to semantically anomalous items in the case of non-native (i.e., 

Ukrainian) when compared with native (i.e., Polish) speech. Indeed, it seems that the kind of 

foreign accent influences semantic anomalies processing by L2 listeners. When the accent was 

different from the one associated with the listener (i.e., in the study of Grey et al., 2018), the 

ERP effects elicited in foreign-accented speech resembled those elicited in native speech. When 
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the accent of the foreign-accented speaker was associated with the accent of the listener, 

different ERP responses were elicited in foreign and native-accented conditions (i.e., in the 

current study). What H4 assumed, however, was a more pronounced N400 effect in foreign-

accented speech. This part of the prediction was not confirmed, as the effect was only present 

in the native-accented speech. This finding is interesting since – to the best of my knowledge – 

the context of L2 listeners processing anomalies produced with their own foreign accent is the 

only context in which there was no N400-like reaction to semantic errors in non-native speech 

processing. 

To sum up, the most thought-provoking conclusion coming from Experiment C is that non-

native speakers are likely to ignore some kind of errors produced by native speakers. 

Specifically, errors related to incorrect use of idioms, similes and other fixed phrases are 

processed with greater tolerance if uttered by a native speaker. Nonetheless, the more global 

semantic errors resulting from a mismatch of semantic features (such as ‘to drink some cable’) 

elicited the expected ERP effect (i.e., the delayed N400) in native-accented speech. Not all 

types of native-accented mistakes are then ignored by L2 listeners, as indeed suggested by the 

results of a previous study (Grey et al., 2018). Interestingly, when the results obtained by Grey 

et al. (2018) are compared with the results of Experiment C, significant differences emerge, 

concerning the lack of the N400 effect in foreign-accented speech. This suggests that the type 

of foreign accent (i.e., whether it can be associated with the listener’s own accent or not) affects 

the processing of non-native speech by L2 listeners. 

5.5. Chapter summary and conclusions 

The chapter described the objectives (Section 5.1), methodology (Section 5.2), and results 

(Section 5.3) of an EEG study (Experiment C) whose aim was to investigate the processing of 

incorrect template endings and semantic anomalies in foreign-accented speech by L2 listeners. 

Non-native speakers of Polish whose L1 was Ukrainian (or Russian) participated in the 

experiment. They listened to the recordings provided by a native Polish speaker and a non-

native Polish speaker who came from Ukraine. A few conclusions emerge concerning the 

experiment’s results. First, the results were different from the ones in Experiment A, where 

monolingual native speakers of Polish were presented with the same experimental material as 

in Experiment C. The differences concerned both the template violations condition (i.e., 

Condition 1 / Condition 2) and the semantic anomalies condition (i.e., Condition 3 / Condition 

4). In Experiment A, I observed negativity as a reaction to both types of mistakes and for both 

accents. In Experiment C, however, the negativity only appeared as a reaction to template 
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violations in foreign-accented speech and as a reaction to semantic anomalies – in native-

accented speech. Consequently, one can conclude that the status of a language (L1/L2) with 

respect to the listeners is a significant factor affecting the processing of foreign-accented 

speech. Furthermore, the results of Experiment C were different from the ones obtained by Grey 

et al. (2018), who observed the (delayed) negativity as a reaction to semantic anomalies both in 

foreign and in native-accented speech. While comparing these two experiments, one should 

bear in mind that the study of Grey et al. (2018) recruited L2 listeners whose accent was 

different from that of the non-native speaker who recorded the experimental stimuli. The 

comparison of Experiment C and the experiment of Grey et al. (2018) would then suggest that 

the type of foreign accent – and more specifically, whether it is associated with or different 

from the listener’s own accent – affects the processing of non-native speech in L2. The final 

conclusion coming from the interpretation of the results obtained in Experiment C involves 

different types of mistakes produced by native speakers and processed by L2 listeners. As 

already mentioned above, in Experiment C template violations elicited a negativity (i.e., the 

N400 effect) only in foreign-accented speech. Contrastingly, semantic anomalies elicited the 

N400 effect only in native-accented speech. These findings would suggest that our 

subconscious predictions concerning the speaker’s state of knowledge (i.e., the unlikelihood of 

their committing a vocabulary-related error) has an impact on the event-related neural 

responses. 
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Chapter 6: The processing of a foreign accent by bilingual 

listeners: the case of bilingual Polish-English speakers listening to 

foreign-accented Polish 

The main cognitive advantage of bilingualism is often associated with executive functions, also 

known as cognitive control, which are believed to be better developed in bilingual subjects 

(recall Section 1.1 for the definitions of bilingualism). Bilinguals have been reported to achieve 

better outcomes in the exercises which demand ignoring an earlier established rule, selective 

attention, or switching between two different tasks (e.g., Bialystok & Majumder, 1998; Moreno 

et al., 2010; Wodniecka, Craik, Luo, & Bialystok, 2010; Marzecová, Bukowski, Correa, Boros, 

Lupiáñez, & Wodniecka, 2013; Wodniecka & Haman, 2013, Heidlmayr, Hemforth, Moutier, 

& Isel, 2015; but see also Valian, 2015 for a review including opposite or ambiguous findings). 

As executive functions are claimed to stimulate the cerebral frontal cortex, which is also 

sensitive to the ageing process, bilingual people are also less likely to experience negative 

effects related to aging (Wodniecka & Haman, 2013; Calabria, Hernández, Cattaneo, Suades, 

Serra, Juncadella, Reñé, Sala, Lleó, Ortiz-Gil, Ugas, Ávila, Ruiz, Ávila, & Costa, 2020; 

Costumero, Marin-Marin, Calabria, Belloch, Escudero, Baquero, Hernandez, Ruiz de Miras, 

Costa, Parcet, & Ávila, 2020). Apart from that, Wodniecka and Haman (2013) point out that 

bilingual children are more likely to succeed in tasks demanding the so-called theory of mind,30 

that is, they can more easily adapt the perspective of another person, which has been 

demonstrated in a number of behavioural studies (e.g., Bialystok & Senman, 2004; Greenberg 

et al., 2012). On the other hand, monolingual children are said to know a wider range of 

vocabulary when compared with their bilingual peers (e.g., Bialystok et al., 2010). Moreover, 

when they grow up, bilingual children are more likely to encounter difficulties related to the 

lexical access, e.g., they are slower than monolinguals in picture description tasks (Ivanova 

& Costa, 2008; as cited in: Wodniecka & Haman, 2013, p. 4), and they more frequently 

experience the tip-of-the tongue phenomenon, i.e., they cannot recall the exact form of a word 

which they intend to utter (Gollan & Silverberg, 2001; as cited in: Wodniecka & Haman, 2013, 

p. 4). Needless to say, these cognitive benefits may also differ depending on the type of 

 
30 The Theory of Mind could be defined as an ability to infer about the mental states (e.g., beliefs, 

emotions, knowledge, etc.) of other people. This ability is crucial when predicting, judging, and analysing the 
behaviour of others (Dennett, 1978; Perner, 1991; Frith & Frith, 2003).  
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bilingualism in question (see Tao, Wang, Zhu, & Cai, 2021 for a review and recall Section 1.1 

for the most common typologies of bilingualism).  

Taking into account all the differences reported in behavioural tasks performed by mono- vs. 

bilinguals, one might also expect different neural responses in real time language processing, 

which has indeed been observed. For instance, Moreno et al. (2010) tested two groups of adult 

participants, one of which consisted of English monolinguals, and the other of bilinguals for 

whom English was the second and usually less frequently used language (Moreno et al., 2010, 

p. 7). The experimental task was to read and assess sentences containing semantic anomalies 

(22a), syntactic errors (22b), both semantic and syntactic incongruities (22c), or neither of the 

two (22d). 

(22)  a. A new computer will paint for many years. 

  b. A new computer will lasting for many years. 

  c. A new computer will painting for many years. 

  d. A new computer will last for many years. 

(Moreno et al., 2010, p. 21) 

The sentences were assessed not only in terms of grammatical correctness (i.e., in 

a grammaticality judgement task) but also general correctness (i.e., in an acceptability 

judgement task). While in the acceptability judgement task the bilinguals assessed the sentences 

containing semantic anomalies (22a) as acceptable more frequently than monolinguals, the two 

groups achieved similar results in terms of accuracy in the grammaticality judgement task 

(Moreno et al., 2010, p. 10). The neural responses elicited in the two experimental groups 

differed in the grammaticality judgement tasks, being fairly similar across the two groups in the 

acceptability judgement tasks. More specifically, the main observed difference between the two 

groups was the amplitude of the N400 component elicited for semantically anomalous 

sentences, such as (22a) or (22c). When the participants were asked to assess the grammatical 

(rather than general) correctness of sentences, the amplitude of the N400 was larger in the 

bilingual group when compared with the monolingual group. Furthermore, the distribution of 

the effect was more fronto-central in bilinguals, possibly suggesting an increased involvement 

of cognitive control. In the monolingual group, no statistically significant difference in terms 

of the N400 component was observed between the sentences containing semantic anomalies 

(22a) and correct sentences (22d). This suggests that, if asked specifically about the 

grammatical correctness of a sentence, only bilinguals were able to notice the anomalies in 

(22a) or (22c), which further confirms the larger involvement of selective attention in the case 
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of bilinguals. When it comes to the P600 component, usually associated with revision 

mechanisms or syntactic reanalysis (e.g., Friederici, 2002), the amplitude of the P600 was 

greater in the case of sentences containing syntactic errors (22b) rather than semantic anomalies 

(22a). Moreover, in the bilingual group, the amplitude was significantly smaller when compared 

with the monolingual group in the grammaticality tasks. Moreno et al. (2010) explain this 

difference in the following way: bilinguals are in general more effective in optimizing 

processing costs, so it is likely that in their case fewer neurons are engaged in the assessment 

of the syntactic correctness of a sentence, which has also been reflected in other behavioural 

studies demanding conflict resolution (e.g., Costa, Hernández, & Sebastián-Gallés, 2008; Xie, 

2018; Novitski, Shtyro, & Myachykov, 2019). 

Due to the observed differences in neural responses of mono- versus bilingual participants, it 

seems reasonable to control for the factor (i.e., mono- vs. bilingualism) in the ERP studies 

investigating foreign accent processing. However, none of the ERP studies on non-native 

speech conducted so far treated bilingualism as such a factor. In some cases only monolingual 

listeners were recruited (Grey & van Hell, 2017; Holt et al., 2018), and in other cases the authors 

do not mention whether the listeners were mono or bilingual (Hanulíkova et al., 2012; Romero-

Rivas et al., 2015; Romero-Rivas et al., 2016; Schiller et al., 2020). Certainly, higher cognitive 

control in bilinguals when compared with monolinguals might be considered an advantage in 

such cognitively demanding tasks as listening to distorted speech. Apart from that, the 

correlation between bilingualism and language awareness (most bilingual people are foreign-

accented speakers themselves) is also likely to affect neural responses to foreign-accented 

speech.  

The aim of the current experiment (henceforth Experiment D) was to investigate the processing 

of non-native speech by bilingual listeners with the aid of the ERP technique. Crucially, 

I focused on proficient but sequential Polish-English bilinguals who were exposed to samples 

produced by a native Polish speaker and a non-native speaker of Polish (L1 Ukrainian). The set 

of experimental material contained the same sentences as Experiment A, and it consisted of 

classic semantic anomalies and unexpected template endings. Thus, Experiment A, whose 

participants were monolingual (at least according to the definition which I follow in this thesis, 

i.e., the one of Grosjean, 2010 and Grosjean & Li, 2013), once again served as a point of 

comparison. The analysis of the results obtained in Experiment A and in the current experiment 

enabled me to verify whether foreign-accented speech processing is influenced by the cognitive 

advantages associated with bilingualism (i.e., the ones related to cognitive control). 
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6.1. Research questions and predictions 

In the current experiment, I used the ERP technique to investigate the processing of a foreign 

accent by bilingual listeners. The study consisted of four experimental conditions, which were 

identical to the ones used in Experiment A (19a-d). For convenience, they are also repeated 

below as (23a-d): 

(23) a. Condition 1: sentences containing high cloze probability template endings, 

e.g., W czasie spotkania Tomek był nie w humorze, więc jego znajomy tylko dolał 

oliwy do ognia i zdenerwował go swoim komentarzem. / ‘During the meeting, 

Tom was out of sorts so his friend only added fuel to the fire and made Tom 

annoyed with his comment.’ 

b. Condition 2: sentences containing low cloze probability template violations, 

e.g., W czasie spotkania Tomek był nie w humorze, więc jego znajomy tylko dolał 

oliwy do ciasta i zdenerwował go swoim komentarzem. / ‘During the meeting, 

Tom was out of sorts so his friend only added fuel to the dough and made Tom 

annoyed with his comment.’ 

c. Condition 3: sentences containing low cloze probability (but semantically 

plausible) phrases, e.g., Po podróży Anna była spragniona, więc napiła się soku 

i usiadła wygodnie na sofie. / ‘After a journey, Anne was thirsty so she drank 

some juice and sat comfortably on a sofa.’ 

d. Condition 4: sentences containing low cloze probability, semantically 

anomalous phrases, e.g., Po podróży Anna była spragniona, więc napiła się 

kabla i usiadła wygodnie na sofie. / ‘After a journey, Anne was thirsty so she 

drank some cable and sat comfortably on a sofa.’ 

The experimental sentences were recorded by a native speaker of Polish and a native speaker 

of Ukrainian, who spoke Polish fluently but with an obvious foreign accent (the same ones 

whose recordings were earlier used in Experiment A). By comparing the neural responses 

obtained in the case of native and non-native speech in bilingual listeners, I aimed at answering 

the following research questions: 

• Are the mechanisms responsible for categorical template matching active during the 

processing of foreign-accented speech by bilingual listeners? 
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• Are semantic processing and meaning reanalysis affected in foreign-accented speech 

processing by bilingual listeners? 

• Will any crucial differences emerge in the comparison between the results of 

Experiment A and Experiment D? In other words, will I observe different neural 

responses to semantic anomalies / template violations in foreign-accented speech 

comprehended by monolinguals and bilinguals? 

It is evident that bilinguals are, in general, more experienced than monolinguals in 

comprehending and producing foreign-accented speech. This applies particularly to sequential 

bilinguals who are frequently exposed to the accented speech produced by their classmates, 

teachers, community members, or peers. Naturally, factors such as one’s place of residence or 

previous life experience would not remain without significance here, but the knowledge of 

foreign languages is clearly one of the key components in non-native speech comprehension. 

One could then expect to find general processing advantages associated with the listener’s 

bilingual status. 

My point of reference in formulating more specific predictions concerning the outcomes of 

Experiment D will be the results obtained earlier in Experiment A (see Chapter 3). Both studies 

involve the comparison for native-accented Polish and Ukrainian-accented Polish conducted on 

an identical set of stimuli, with the only methodological difference being the listeners’ language 

background. In Experiment A, which involved monolingual listeners, the most important 

contrast between native and foreign accent conditions concerned the presence of late positivity 

(associated with meaning reanalysis) for templatic anomalies (i.e., incorrect template endings) 

in native-accented speech and the lack of such response in foreign-accented speech. The results 

reported later in Experiment B, which investigated Korean-accented Polish (see Chapter 4), 

were similar in the sense that no late positivity was observed in non-native as opposed to native 

speech for templatic anomalies. In the case of Experiment D, I would expect the re-analysis to 

occur D, given the increased amount of foreign-accented input and daily interactions with other 

non-native speakers, bilingual language users (and especially, sequential ones) are more likely 

to develop native-like responses to non-native accents. This should be manifested in the 

appearance of N400 responses followed by late positivity for both accent types. 

The hypotheses, accompanied by the follow-up information concerning expected ERP effects, 

are presented below in Table 30. 
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Table 30: Hypotheses in Experiment D. 

Hypotheses Conditions 
tested Predicted ERP effects Methodological 

background 
Native-accented speech 
H1: Template matching 
violations will elicit a 
neural reaction (most 
probably, the N400 effect 
followed by the late 
positivity) in native-
accented speech. 

Condition 1 
versus 
Condition 2 

Increased N400 and late 
positivity amplitudes in C2 
when compared with C1 in 
native-accented speech. 

Experiment A, also: 
Federmeier & Kutas, 
1999a; Laszlo & 
Federmeier, 2009; 
Vespignani et al., 
2010, among others 
 

H2: Classic semantic 
anomalies will elicit the 
N400 effect in native-
accented speech. 

Condition 3 
versus 
Condition 4 

An increased N400 
amplitude in C4 when 
compared with C3 in native-
accented speech. 

Experiment A, also: 
Kutas & Hillyard, 
1980, among many 
others 

Foreign-accented speech 
H3: The mechanisms 
responsible for 
categorical template 
matching will remain 
active in the case of 
bilingual listeners. 

Condition 1 
versus 
Condition 2 

Increased N400 and late 
positivity amplitudes in C2 
when compared with C1 in 
foreign-accented speech. 

No previous research 
focused specifically on 
bilingual listeners 
processing foreign-
accented speech. 

H4: The processing of 
classic semantic 
anomalies will be 
unaffected in the case of 
bilingual listeners. 

Condition 3 
versus 
Condition 4 

An increased N400 
amplitude in C4 when 
compared with C3 in 
foreign-accented speech. 

 

6.2. Methodology 

6.2.1. Participants 

Twenty-two native speakers of Polish volunteered to take part in the study. During the time of 

the experiment, they all lived in Wrocław, Poland. All of them were MA or PhD students of 

English (with a specialisation in linguistics or literature) at the University of Wrocław, and all 

of them had previously obtained a bachelor’s degree with a major in English studies. 

Consequently, their knowledge of English is considered to be at C2 CEFR level, as evidenced 

by the university’s requirements for graduation and by self-reports. The University of Wrocław 

offers intensive English-only curriculum and the students’ proficiency is verified every year 

with standardised practical English exams (evaluating students’ speaking and writing skills as 
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well as their knowledge of vocabulary and grammar). The first and the dominant language of 

all the participants was Polish: they were all born and raised in Poland, and they predominantly 

used Polish on a daily basis, especially when at home (but they all used English at school and/or 

work). On average, their first exposure to English was at the age of 7.31 (SD = 3.38), and the 

length of formal English instruction equalled 16.88 (SD = 3.60). All but one participant started 

learning English before age 12, and all but one (different) participant were right-handed (as 

assessed by the Edinburgh Handedness Inventory; Oldfield, 1971). All had normal or corrected-

to-normal vision, and none reported any neurological impairments, traumas, or hearing 

disabilities. Out of the 22 subjects, four were excluded from the analysis due to the excessive 

number of EEG artefacts (less than 60% of artefact-free segments; two subjects) or technical 

problems during the recording sessions (two subjects). As a result, data from 18 participants 

(mean age: 25.55, age range: 22-30, SD = 2.31, 14 females, 10 PhD students and eight MA 

students) were included in the ERP analysis. Most of the subjects, apart from speaking Polish 

and English, had some knowledge of a third or fourth language at advanced (3), intermediate 

(16), or elementary (8) level (see Table 31). Quite importantly, none of the subjects reported 

any knowledge of Ukrainian, Russian, or in general any Slavic languages other than Polish. 

Table 31: The number of Experiment D participants who declared their knowledge of the respective foreign 
languages (other than English). 

 Native-like (C2) Advanced (B2-
C1) 

Intermediate 
(B1) 

Elementary (A2-
A1) 

English 18    

French  1 4  

Spanish  1 3 3 

Italian  1 1 1 

German   7 2 

Norwegian   1  

Swedish    1 

Portugese    1 
 

6.2.2. Materials and pretests 

I used exactly the same experimental materials as in the case of Experiment A (and later in 

Experiment C), i.e., 360 sentences (120 sentences containing template violations and their 

correct counterparts, 120 sentences containing semantic anomalies and their correct 
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counterparts, and 120 filler items) recorded by a native speaker of Polish and a speaker of Polish 

whose L1 was Ukrainian (see Section 3.2.2 for details).  

6.2.3. Procedure 

The experimental procedure was carried out in exactly the same way as during Experiment A 

(see Section 3.2.3), Experiment B (see Section 4.2.3), and Experiment C (see Section 5.2.3). 

6.2.4. EEG acquisition and analysis 

The EEG acquisition was carried out in exactly the same way as during Experiment A (see 

Section 3.2.4), during Experiment B (see Section 4.2.4), and during Experiment C (see Section 

5.2.4). In the case of Experiment D, 11.59% of trials were excluded from further ERP analysis 

due to artefacts. For native speech, mean rejection rates per condition equalled 12.41% (SD = 

11.48%) for Condition 1, 9.81% (SD = 10.13%) for Condition 2, 13.15% (SD = 12.39%) for 

Condition 3, and 10.00% (SD = 8.78%) for Condition 4. For non-native speech, mean rejection 

rates per condition equalled 10.19% (SD = 12.50%) for Condition 1, 9.44% (SD = 10.80%) for 

Condition 2, 11.30% (SD = 12.37%) for Condition 3 and 10.37% (SD = 11.60%) for Condition 

4. Mean rejection rates for fillers in native speech were 13.33% (SD = 15.21%) for the 

grammatically correct sentences and 16.30% (SD = 16.25%) for the grammatically incorrect 

sentences. In the case of foreign-accented speech these numbers equalled 11.11% (SD = 

10.85%) and 11.67% (SD = 12.90%) respectively. 

The EEG analysis was also conducted in the same way as in Experiment A. To recall, the 

statistical analysis was performed in three main time windows: 200-500 ms (for the N400 effect 

in template violation condition), 300-700 ms (for the N400 effect observed in the case of classic 

semantic anomalies), and 700-1000 ms (for the late positivity). The time intervals were defined 

on the basis of both visual wave inspection and previous research (Grey & van Hell 2017; 

Hanulíková et al., 2012; Romero-Rivas et al., 2015). Further, three regions of interest were 

distinguished: anterior (Fz, F3, F7, F4, F8, FCz, FC1, FC2, FC5, FC6), central (Cz, C3, C4, 

CPz, CP5, CP6, T7, T8), and posterior (Pz, P3, P4, P7, P8, POz, O1, O2) in accordance with 

the literature (Grey & van Hell 2017; Hanulíková et al. 2012; Romero-Rivas et al. 2015) and in 

the same way as in the earlier experiments. Later, I calculated a repeated measures ANOVA of 

the mean voltages per condition for the selected time windows. As previously, the analyses 

included the factors CORRECTNESS (correct endings, incorrect endings), ACCENT (native, 

foreign), and DISTRIBUTION (anterior, central, posterior). 
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6.3. Results 

6.3.1. Sentence comprehension 

As in the case of previous experiments, the average sentence comprehension accuracy revealed 

by the behavioural task was very high (M = 88.89%, SD = 6.00%), also when analysed 

independently for native (M = 88.98%, SD = 4.60%) and non-native speech (M = 88.80%, SD 

= 5.14%). The difference between accents was not statistically significant (t (33.22) = -0.10, p-

value = 0.92). This would suggest that the speakers were comparably attentive and accurate 

during the comprehension of native and non-native speech. 

6.3.2. ERP results: template endings (Condition 1 versus Condition 2) 

Visual data inspection suggested that incorrect template endings elicited negativity with a peak 

at around 400 ms, followed by some late positivity. The negativity shared some characteristics 

with the components observed in the earlier experiments (especially in Experiment A and in 

Experiment B) in the same experimental conditions (i.e., in the case of template violations). 

Most crucially, the negativity observed in Experiment D was sustained, particularly in frontal 

brain regions, thus differing from the commonly observed centro-parietal N400. Notably, while 

in the current experiment involving bilingual listeners the late positivity was observed both for 

native-accented and for foreign-accented speech, in Experiment A involving monolingual 

listeners the late positivity was only found in native-accented speech.  

Figure 33 presents grand average ERPs elicited in the current experiment from six 

representative (midline) electrodes elicited by highly expected template endings (black line) 

and template violations (red line) in native as opposed to non-native speech. Figure 34 presents 

a voltage difference map (Condition 2 minus Condition 1) in the 200-500 ms and 700-1000 ms 

time windows. 
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Figure 33: Grand average ERPs from six midline electrodes in Condition 1 (black line) and Condition 2 (red 
line) in foreign-accented speech (the left panel) as opposed to the native-accented speech (the right panel) in 

Experiment D. 
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Figure 34: Topographic distribution of voltage differences between Condition 2 and Condition 1 in foreign-
accented speech (the left panel) and native-accented speech (the right panel) obtained in Experiment D. 

Table 32 summarises the results from the overall CORRECTNESS (correct template 

completion, incorrect template completion) by ACCENT (native, foreign) by DISTIBUTION 

(anterior, central, posterior) ANOVA. The statistical analysis performed in the 200-500 ms time 

window revealed statistically significant main effects of CORRECTNESS (F = 3.88, p-value < 

0.05), ACCENT (F = 5.44, p-value < 0.05), and DISTRIBUTION (F = 19.11, p-value < 0.001). 

The statistical analysis performed in the 700-1000 ms time window revealed statistically 

significant main effects of CORRECTNESS (F = 20.98, p-value < 0.001) and DISTRIBUTION 

(F = 5.96; p-value < 0.001). Such results would confirm that template violations elicited the 

N400 effect followed by late positivity, regardless of the type of accent involved, which is in 

accordance with the predictions formulated earlier in Section 6.1 (see Table 33 below). 
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Figure 35: Boxplots presenting mean ERP amplitudes obtained in foreign and native-accented speech for 
anterior, central and posterior brain regions for correct and incorrect template endings in the 200-500 time 

window (Experiment D). 

 

Figure 36: Boxplots presenting mean ERP amplitudes obtained in foreign and native-accented speech for 
anterior, central and posterior brain regions for correct and incorrect template endings in the 700-1000 time 

window (Experiment D). 
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Table 32: F-statistics from the grand average ANOVAs on mean amplitudes in Condition 1 (expected template 
endings) and Condition 2 (unexpected template endings) in Experiment D. 

  Experiment D: 200-500 ms Experiment D: 700-1000 ms 

 Df F P p < 0.05 F P p < 0.05 

Correctness 1 3.88 0.05 * 20.93 0.00 *** 

Accent 1 5.44 0.02 * 0.34 0.56  

Distribution 2 19.11 0.00 *** 5.96 0.00 *** 

Correctness x 
Accent 

1 0.21 0.64  3.07 0.08 † 

Correctness x 
Distribution 2 1.03 0.36  0.62 0.54  

Accent x 
Distribution 2 2.48 0.08 † 1.34 0.26  

Correctness x 
Accent x 

Distribution 
2 0.04 0.96  0.17 0.84  

 

Table 33: The verification of research hypotheses in Experiment D, Conditions 1 and 2. 

Hypotheses Conditions 
tested 

Predicted ERP 
effects 

Observed 
effects Conclusion 

Native-accented speech 
H1: Template matching 
violations will elicit a 
neural reaction (most 
probably, the N400 effect 
followed by the late 
positivity) in native-
accented speech. 

Condition 2 
versus 
Condition 1 

Increased N400 and 
late positivity 
amplitudes in C2 
when compared with 
C1 in native-accented 
speech. 

Significant  Supported 

Foreign-accented speech 

H3: The mechanisms 
responsible for categorical 
template matching will 
remain active in the case 
of bilingual listeners. 

Condition 2 
versus 
Condition 1 

Increased N400 and 
late positivity 
amplitudes in C2 
when compared with 
C1 in foreign-
accented speech. 

Significant Supported 

 

6.3.3. ERP results: semantic anomalies (Condition 3 versus Condition 4) 

Visual data inspection suggested that classic semantic anomalies elicited the N400 effect 

followed by the late positivity in native-accented speech. While the first effect seemed to have 
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a fairly global distribution, the latter one was only apparent in central and posterior brain 

regions. In foreign-accented speech, the N400 was also visible as a reaction to semantically 

anomalous words, but the effect seemed less pronounced when compared with native-accented 

speech. No late positivity was visually perceptible. This pattern is similar to the one observed 

earlier in Experiment A for semantic anomalies. 

Figure 37 presents grand average ERPs elicited in the current experiment from six 

representative (midline) electrodes elicited by semantically congruous (black line) and 

semantically anomalous items (red line) in native as opposed to non-native speech. Figure 38 

presents a voltage difference map (Condition 4 minus Condition 3) in the 300-700 ms and 700-

1000 ms time windows. 
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Figure 37: Grand average ERPs from six midline electrodes in Condition 3 (black line) and Condition 4 (red 
line) in foreign-accented speech (the left panel) as opposed to the native-accented speech (the right panel) in 

Experiment D. 
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Figure 38: Topographic distribution of voltage differences between Condition 4 and Condition 3 in foreign-
accented speech (the left panel) and native-accented speech (the right panel) obtained in Experiment D. 

Table 34 summarises the results from the overall CORRECTNESS (correct template 

completion, incorrect template completion) by ACCENT (native, foreign) by DISTIBUTION 

(anterior, central, posterior) ANOVA. The statistical analysis performed in the 300-700 ms time 

window revealed a statistically significant main effect of DISTRIBUTION (F = 14.80, p-value 

< 0.001). The difference between semantically congruent and semantically incongruent items 

was only marginally significant (F = 3.01, p-value = 0.08). Such a result would suggest that the 

N400 effect observed at the waveforms did not reach the level of statistical significance, but 

rather was a visual trend, observable in both accent types. The statistical analysis performed in 

the 700-1000 ms time window revealed statistically significant main effects of 

CORRECTNESS (F = 5.63, p-value < 0.05), ACCENT (F = 4.14, p-value < 0.05), and 

DISTRIBUTION (F = 17.94; p-value < 0.001). The interaction between CORRECTNESS and 

ACCENT was marginally significant (F = 0.48, p-value = 0.08). Altogether, the pattern of 



 

183 

neural response to semantic anomalies was identical for native and foreign-accented speech, 

which would be in accordance with the hypotheses formulated in Section 6.1 (see Table 35 

below). 

 

Figure 39: Boxplots presenting mean ERP amplitudes obtained in foreign and native-accented speech for 
anterior, central and posterior brain regions for semantically correct and semantically anomalous words in the 

300-700 time window (Experiment D). 
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Figure 40: Boxplots presenting mean ERP amplitudes obtained in foreign and native-accented speech for 
anterior, central and posterior brain regions for semantically correct and semantically anomalous words in the 

700-1000 time window (Experiment D). 

Table 34: F-statistics from the grand average ANOVAs on mean amplitudes in Condition 3 (semantically plausible 
completions) and Condition 4 (semantically anomalous completions) in Experiment D. 

  Experiment D: 300-700 ms Experiment D: 700-1000 ms 

 Df F P p < 0.05 F P p < 0.05 

Correctness 1 3.01 0.08 † 5.63 0.02 * 

Accent 1 0.01 0.94  4.14 0.04 * 

Distribution 2 14.88 0.00 *** 17.94 0.00 *** 

Correctness x 
Accent 

1 0.57 0.45  0.48 0.08 † 

Correctness x 
Distribution 2 1.22 0.30  0.97 0.54  

Accent x 
Distribution 2 0.68 0.51  1.91 0.15  

Correctness x 
Accent x 

Distribution 
2 0.91 0.39  1.41 0.25  

 

Table 35: The verification of research hypotheses in Experiment D, Conditions 3 and 4. 

Hypotheses Conditions 
tested 

Predicted ERP 
effects 

Observed 
effects 

Conclusio
n 
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Native-accented speech 

H2: Classic semantic 
anomalies will elicit the 
N400 effect in native-
accented speech. 

Condition 4 
versus 
Condition 3 

An increased N400 
amplitude in C4 when 
compared with C3 in 
native-accented 
speech. 

Marginally 
significant  

Supported 

Foreign-accented speech 

H4: The processing of 
classic semantic anomalies 
will be unaffected in the 
case of bilingual listeners. 

Condition 4 
versus 
Condition 3 

An increased N400 
amplitude in C4 when 
compared with C3 in 
foreign-accented 
speech. 

Marginally 
significant Supported 

 

6.4. Discussion 

The aim of Experiment D was to investigate the processing of foreign-accented speech by 

bilingual listeners with the aid of the ERP technique. The study involved exactly the same 

experimental material as Experiment A (see Chapter 3), i.e., templatic anomalies and classic 

semantic anomalies produced by a native Polish speaker and a non-native Polish speaker of 

Ukrainian origin. In the case of Experiment A, however, monolingual subjects were recruited, 

for whom I observed the lack of meaning re-analysis in the case of foreign-accented when 

compared with native-accented speech. Given the widely discussed cognitive benefits 

associated with bilingualism (Bialystok & Majumder, 1998; Moreno et al., 2010; Marzecová 

et al., 2013, among many others) and the commonly known tendency of bilingual speakers to 

be foreign-accented speakers themselves (e.g., Grey & van Hell, 2017), I expected to find 

differences in neural responses to foreign-accented anomalies obtained for monolingual 

listeners, i.e., in Experiment A, and for bilingual listeners, i.e., in Experiment D. More 

specifically, I predicted that the re-analysis will occur for both accent types in the case of 

bilingual listeners, which would be manifested in the presence of the late positivity component 

in both accent conditions in Experiment D. 

When it comes to the processing of incorrect template endings by bilingual listeners, the visual 

data inspection revealed the N400 effect followed by the late positivity in Condition 2 when 

compared with Condition 1, both in native and in foreign-accented speech. ANOVAs conducted 

in the 200-500 ms and 700-1000 ms time windows confirmed that the visually observed trends 

were statistically significant. In the earlier time window, the three-way ANOVA revealed 

a statistically significant main effect of CORRECTNESS (F = 3.88, p-value < 0.05) and no 
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statistically significant interactions, thus suggesting that the N400 effect was comparable across 

accent conditions. An analogical ANOVA conducted in the later time window also revealed 

a statistically significant main effect of CORRECTNESS (F = 20.98, p-value < 0.001) with no 

statistically significant interactions, which would likewise indicate that the late positivity was 

similar in terms of amplitude and distribution in native and in non-native speech. Quite notably, 

the negativity had an early onset and was particularly sustained in frontal brain regions, which 

confirms what I previously observed in Experiment A and Experiment B with respect to the 

Nref-like characteristics of the negativity elicited as a reponse to incorrect template endings.  

A similar overall pattern of results emerged for classic semantic anomalies, i.e., in the 

comparison of Conditions 3 and 4. The N400 effect was visually observed in the 300-700 ms 

time window in both accent conditions, but upon visual data inspection, it seemed stronger in 

native-accented speech. However, the statistical analysis revealed that the only noteworthy 

effects were the simple main effects of CORRECTNESS and DISTRIBUTION, out of which 

the first one was only marginally significant (F = 3.01, p-value = 0.08). This would indicate 

that the N400 was more of a trend, rather than a valid effect, in contrast to the N400 elicited in 

analogical experimental conditions among monolingual listeners, i.e., in Experiment A, where 

statistically significant interactions were observed (recall Section 3.3.3). Although it is hard to 

conclusively establish why the N400 effect was stronger in the case of monolinguals, at first 

glance such a result might indicate that less neural resources are involved in semantic anomalies 

detection in bilinguals, when compared with monolinguals. Even though no such a difference 

was reported by Moreno et al. (2010) with respect to the N400 effect which they observed in 

their study, it is crucial to note that the current experiment involved bilinguals processing their 

L1. In the study of Moreno et al. (2010) the stimuli were presented in the chronologically second 

(though, for some participants, dominant) language. The comparison of the results obtained in 

Experiment A and in Experiment D suggests that – perhaps solely due to the proficient 

knowledge of an L2 – bilingual listeners are more effective in optimizing the costs of semantic 

anomalies processing, both in native and in foreign accented condition. At the same time, it is 

noteworthy that there was a discrepancy between semantic and templatic anomalies. For the 

first ones, I observed a clear N400 effect, and the latter resulted in a trend at best. This finding 

might suggest hampered error detection capacity in bilingual when compared with monolingual 

listeners, but only in the case of some anomalies, i.e., classic semantic ones. Finally, the last 

crucial finding of Experiment D is that the late positivity observed as a reaction to classic 

semantic anomalies was statistically significant regardless of the accent type (F = 5.63, p-value 
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< 0.02). This would further confirm the presence of reanalysis mechanisms in bilingual 

participants, but at the same time is somewhat unexpected, given the lack of clear N400 effect 

in the same condition: it is surprising that there should be a clear reanalysis without a significant 

error detection signature before it. The anomalies must have been detected, but this process was 

not reflected in the usual N400 effect, but only in a trend. 

The fact that I observed no significant differences between the investigated accents suggests 

that bilingual listeners process non-native speech with the aid of native-like mechanisms. Such 

a conclusion could be accounted for in a twofold way: first, there were no crucial differences 

in the N400 effect duration, distribution or magnitude between accents, and second, the 

reanalysis manifested in the late positivity effect was also present regardless of the accent type, 

and in contrast to Experiment A, which involved monolingual participants. It seems that 

bilinguals, perhaps given more experience in non-native speech processing and better-

established knowledge of foreign-accentedness as a phenomenon, process non-native speech 

similarly to native speech. This regularity was maintained even though the subjects involved in 

the current study had no previous knowledge of Ukrainian (or related East Slavic languages). 

However, all the participants recruited to take part in Experiment D mastered one or more 

foreign languages to a near-native level. Quite importantly, in their case, the learning process 

took place in the class environment, which means that they were frequently exposed to foreign 

accents (e.g., of their peers or teachers), produced pronunciation errors themselves, and – as 

graduate students of philology – had extensive knowledge concerning the types of mistakes 

normally committed by foreign-accented speakers. For instance, they would know that while 

grammatical errors are typically made by non-natives, semantic errors are much less common. 

Given all that, it is not surprising that they developed more effective strategies of processing 

foreign-accented speech, when compared with the strategies pursued by monolinguals. 

One should note, however, that the set of participants recruited to take part in this study included 

sequential proficient bilinguals. The experiment might have yielded different results, had it 

involved simultaneous bilinguals with less experience in foreign-accented speech 

comprehension. Furthermore, the current participants were students of English philology, so 

one cannot underestimate the impact of their specialist linguistic knowledge, which also might 

have influenced the results. Overall, the findings reported in this chapter show that bilingual 

experience influences the listeners’ neural responses to foreign-accented semantic errors. The 

effects elicited as a reaction to templatic and classic semantic anomalies produced by non-



 

188 

native speakers resemble the responses to errors produced by native-accented speakers. This 

would apply both to the early negative components (N400, Nref) and to the late positivity.  

6.5. Chapter summary and conclusions 

This chapter described the objectives (Section 6.1), methodology (Section 6.2) and results 

(Section 6.3) of an EEG study (referred to as Experiment D) whose aim was to investigate the 

processing of categorical templates and semantic violations in foreign-accented speech by 

bilingual listeners. I used the data previously obtained in Experiment A for monolingual 

subjects as a point of comparison. The most relevant difference between the two experiments 

in question concerned meaning re-analysis processes, typically reflected in the late positivity 

component. While for monolingual subjects, the component only appeared in native-accented 

condition, for bilingual participants – it was present in both accent types tested (i.e., in native-

accented Polish and Ukrainian-accented Polish). This indicates that bilinguals, in contrast to 

monolinguals, revise the meaning of semantic errors encountered in non-native speech. Quite 

crucially, I observed this result even though the type of foreign accent processed was different 

than the bilinguals’ L2 (or L3). Furthermore, in Experiment A I found qualitative differences 

in the distribution and magnitude of the N400 effect elicited as a response to classic semantic 

anomalies. No such differences were revealed in the analysis of Experiment D, either for classic 

semantic anomalies or template violations. Everything seems to support the view that in 

bilingual listeners, the processing of both templatic and semantic errors produced by foreign-

accented speakers does not significantly differ from the processing of errors produced by 

native-accented speakers. The finding could most likely be attributed to bilinguals’ experience 

in non-native speech processing and their own status as foreign-accented speakers. 
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Conclusion 

The thesis makes a contribution to the mounting, albeit still scarce, research on the neural 

processing of foreign-accented speech. Specifically, I focused on three crucial factors 

potentially influencing accented speech comprehension, i.e., accent familiarity, language status 

as the listener’s L1 or L2, and the listener’s status as mono or bilingual. To determine the 

relevance of these three variables, I conducted four neurolinguistic experiments with the aid of 

the ERP technique. The experimental material included correct and anomalous sentences 

recorded by native and non-native speakers of Polish. In regard to the anomalous condition, 

three types of errors were presented to each subject in equal proportion: incorrect template 

endings (e.g., to let the cat out of the *house), semantic anomalies (e.g., to bake a *smile), and 

morphosyntactic errors serving as fillers (e.g., involving the lack of agreement between the 

noun czapkaSG.F ‘hat’ and the coreferential pronoun goSG.M ‘him’). The research questions which 

I aimed to answer concerned the influence of the three factors listed above on categorical 

template matching, semantic anomalies processing, and meaning re-analysis in foreign speech, 

when compared with native-accented speech. In essence, the results of the investigation suggest 

the relevance of the listener’s status for meaning re-analysis and the relevance of accent 

familiarity and language status for all three processes in question. 

As indicated in Chapter 1 and Chapter 2, language processing is often affected by the 

characteristics of speakers and listeners, for instance, their age, gender, language background, 

or – the main topic of this thesis – foreign-accentedness (e.g., Rüschemeyer et al., 2006; 

Federmeier, 2007; van Berkum et al., 2008; Romero-Rivas et al., 2016; Grey and van Hell, 

2017, among many others). This observation, verified with the aid of numerous experimental 

methods, is starting to become reflected in the current models of speech processing, which more 

and more often account for non-linguistic information concerning the individual characteristics 

of the speaker and the addressee (e.g., Pickering & Garrod, 2013; Hagoort, 2016; Martin, 2016). 

The results of the research presented in this thesis provide clear support for these models as my 

experiments conclusively proved that foreign-accentedness is one of the speaker’s 

characteristics influencing the neurocognition of semantic processing. However, far more 

crucial contribution of the current study involves a detailed examination of the listener-

associated factors relevant for non-native speech processing. Even though it has long been 

beyond any doubt that such processing is more costly when compared with native-accented 

speech processing (see Crisita et al., 2012 for a summary), the results of neurolinguistic (ERP) 
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studies focused on the comparison between foreign and native-accented speech delivered 

ambiguous results, hence suggesting the importance of the previously unexplored, listener-

associated variables (e.g., Goslin et al., 2012; Hanulíkova et al., 2012; Romero-Rivas et al., 

2015; 2016; Grey and van Hell, 2017, Grey et al., 2018; Schiller et al., 2020). In this thesis, 

I had a closer look at some – though in no case all – of such factors, thus shedding more light 

on the issue of foreign-accentedness as a social phenomenon and on sentence processing in 

general. Below, I will briefly summarise the main findings of each ERP experiment I conducted.  

Experiment A, described in Chapter 3 of this thesis, served as a starting point for further 

investigation and enabled closer examination of the three factors of interest, i.e., accent 

familiarity, language status, and the listener’s status. To achieve this aim, I decided to focus on 

the most basic (though, interestingly, not necessarily the most common) communication 

scenario, involving monolingual native speakers processing their native language. Sentence 

recordings were provided by a native Polish speaker and a non-native Polish speaker with 

a closely related and easily recognizable foreign accent, i.e., Ukrainian. Unexpected template 

endings elicited a globally distributed early negativity, both in native and in foreign-accented 

speech. I interpreted such a response as joint N400 and Nref effects occurring within the same 

time window: while the first component reflects the ease of lexical retrieval, the latter one is 

associated with searching the ‘situational model’ (in this case, the template stored in one’s 

semantic memory) and might have been manifested to a greater extent, given the overall 

similarity between the incorrect template endings and the pre-activated correct endings (i.e., 

pairs such as osioł-kozioł ‘donkey-goat’) (Hoeks & Brouwer, 2014). Classic semantic 

anomalies unsurprisingly elicited a classic N400 effect, which was similar in magnitude across 

accent types, but more globally distributed in the case of the non-native accent. Interestingly, 

in the case of native-accented speech (but not foreign-accented speech), I additionally observed 

the post-N400 late positivity, typically associated with meaning reanalysis. Overall, the results 

were in accordance with the previous studies focused on neurocognition of foreign-accented 

speech, and especially with those involving similar experimental conditions (Hanulíková et al., 

2012; Romero-Rivas et al., 2015; Grey and van Hell, 2017). Most importantly, the study 

confirmed that in the case of a familiar foreign accent processed by monolingual native listeners 

semantic and anticipatory language processing are unaffected, but the meaning revision process 

is hampered. With these outcomes in mind, I looked more attentively at the specific speaker 

and listener-oriented parameters impacting the neurocognition of non-native speech 

comprehension. 
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In Experiment B, to which Chapter 4 is devoted, I focused on accent familiarity as a variable 

affecting the semantic and templatic processing of foreign-accented speech. The ambiguous 

results of previous ERP studies made me assume that there may be some processing changes 

between easily recognizable and less recognizable foreign accents (Grey and van Hell, 2017; 

Holt et al., 2018). However, the lack of research which would directly compare these two 

created the need for a more detailed investigation of the issue. The methodological strength of 

Experiment B is that it exploited exactly the same linguistic material as Experiment A, also 

presented to monolingual native speakers of Polish, but this time recorded by a native speaker 

of Korean speaking Korean-accented Polish. This type of accent was judged as particularly 

difficult to recognise in a pre-test. The obtained ERP results seem to indicate that the 

mechanisms associated with anticipatory processing are hampered in the case of less familiar 

foreign accents, such as the Korean accent in Polish. Template violations elicited early 

negativity (as in the case of Experiment A, associated with the N400 and Nref) both in native 

and in foreign-accented speech. The amplitude of the observed effect was statistically higher in 

the case of native speech, though. This finding supports the view that anticipation mechanisms 

are hampered in the case of unfamiliar foreign accents as opposed to familiar ones. A visual 

trend associated with late positivity reflecting meaning revision was only present in native-

accented condition, thus being in general accordance with what was previously observed in 

Experiment A. As a reaction to classic semantic anomalies, an N400 was elicited for both 

accents, but the effect was delayed when compared with the one observed in Experiment A in 

analogical conditions, hence suggesting greater processing difficulty. Altogether, the 

comparison of the results obtained in both experiments indicates that the type of foreign accent, 

and more concretely the listener’s familiarity with this accent, affects sentence processing at all 

three investigated levels, i.e., in terms of template activation, lexical retrieval, and meaning re-

analysis.  

The next problem presented in this thesis concerned the influence of language status as L1 or 

L2 on the neurocognition of non-native speech processing. The issue was examined in 

Experiment C, whose results were presented in Chapter 5. The study involved precisely the 

same experimental material as Experiment A, i.e., classic semantic anomalies and template 

violations produced by a native speaker of Polish and a non-native speaker of Polish with a 

Ukrainian accent. This time, however, the subjects recruited to take part in the study were native 

speakers of Ukrainian and/or Russian, for whom Polish was the second or third language. The 

obtained results evidently differed from those previously obtained in Experiment A involving 
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native Polish listeners. Even though the lack of previous research precluded me from 

formulating explicit research hypotheses, the results of the experiment could anyway be viewed 

as unforeseen given that I observed neural reaction to templatic anomalies (i.e., the N400 effect) 

only in foreign-accented speech (i.e., the Ukrainian-accented speech). I interpreted this finding 

as an indication that the listeners’ predictions concerning the speaker’s fluency or knowledge 

(in this case, the unlikelihood of their committing a lexical error in well-known phrases) has an 

impact on the event-related neural responses. Perhaps since the listeners were non-native 

speakers of Polish, they were more prone to trust native speakers’ linguistic competence and 

ignored their mistakes. What is interesting, though, is that they did notice analogical mistakes 

committed by other non-native speakers, as evidenced in the presence of the N400 in the 

Ukrainian-accented condition.  

An even more thought-provoking finding is the reaction to classic semantic anomalies, i.e., 

a delayed N400 effect, which was elicited only in native-accented (i.e., Polish-accented) 

speech. This would suggest that evident semantic errors involving semantic feature mismatch 

may be ignored, if the listener associates the foreign accent in question with their own L1. Grey 

et al. (2018), who also focused on the processing of semantic anomalies in foreign-accented L2, 

found a similar neural effect (i.e., also a delayed N400), but it was present for both accent types. 

Contrary to the currently reported study, Grey et al. (2018) examined a foreign accent which 

was not associated with the listener’s L1: specifically Chinese-accented English processed by 

Dutch-English bilinguals. Thus, my findings support the idea that the type of foreign accent, 

and more specifically, whether it can or cannot be associated with the listener’s own accent, is 

a factor influencing the processing of non-native speech in L2. 

The final experiment, i.e., Experiment D discussed in Chapter 6, investigated the influence of 

bilingualism on foreign-accented speech processing and involved early sequential bilinguals 

whose L1 was Polish and who were also proficient in English. Crucially, as MA and PhD 

students of English philology, the subjects were well aware of foreign-accentedness as 

a phenomenon, of its sources and implications. They were also experienced in comprehending 

and producing foreign-accented speech themselves. I then hypothesised that, when exposed to 

foreign-accented speech, the subjects belonging to this group might incorporate processing 

strategies associated with native-accented speech comprehension. This prediction was 

confirmed. In short, the ERP results obtained for templatic and semantic violations did not 

significantly differ across accent conditions: the N400 effect followed by late positivity was 

elicited as a reaction to both kind of anomalies and regardless of the speaker’s accent. The main 
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difference between Experiment A with monolingual subjects and Experiment D with bilingual 

ones would then involve the lack of late positivity and – consequently – meaning re-analysis 

for foreign-accented speech in the first group of listeners. It seems that while the less 

experienced listeners tend to abandon the need of meaning revision in the presence of such 

sociolinguistic cues as foreign-accentedness, the more experienced listeners consistently 

respond to this need, regardless of the speaker’s status. In essence, the highlight of the study is 

that bilinguals’ own status as foreign-accented speakers leads to equal treatment of native and 

foreign-accented speech.  

Since no scientific research is free from limitations, let me now briefly elaborate on the most 

significant obstacles which pertain to the experiments presented above. When it comes to the 

accent familiarity variable, one could certainly argue that the differences observed in 

Experiment B between investigated accents arose due to language distance, rather than 

language familiarity per se: obviously, Polish and Korean are far more distant (typologically 

and geographically) than Polish and Ukrainian. The series of conducted pre-tests suggested that 

these two factors seem to a large extent intertwined, though, at least in the case of Polish. The 

accents recognised by the highest number of speakers were also those more typologically 

related, and the unrecognised accents – perhaps quite unsurprisingly – were those coming from 

more remote parts of the world. Nevertheless, a future research direction could require an 

attempt to separate these two factors, i.e., accent familiarity and accent distance, and to design 

a study involving accents which would be equally familiar/unfamiliar but would differ in terms 

of language distance. Such a task might demand the use of languages other than Polish, but 

seems entirely feasible, especially in more linguistically heterogeneous communities.  

In the future, it would also be interesting to investigate other types of bilingualism in the context 

of foreign-accented speech processing. While Experiment C involved late non-proficient 

bilinguals exposed to stimuli in their L2, Experiment D recruited early sequential bilinguals 

presented with their native language. Naturally, the list of potential communication scenarios 

concerning bilingual subjects comprehending non-native speech is not limited to these cases. 

For instance, it would be well justified to conduct a similar study on simultaneous bilinguals, 

since they might not be exposed to foreign-accented speech as frequently as sequential 

bilinguals. Assuming that the observed processing differences between mono and bilingual 

subjects could be attributed to the effects of exposure, rather than the general cognitive benefits 

associated with bilingualism, one could expect to find different neural patterns (on the basis of 
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the current results – especially those reflected in the late positivity component) among different 

types of bilinguals. 

Even though most of the effects observed in the current series of experiments were commonly 

discussed in neurolinguistic literature, an unexpected finding involved a very early positivity 

elicited in response to semantic anomalies in some of the experiments. Specifically, the effect 

in question appeared: in Experiment A as a reaction to semantic anomalies in foreign-accented 

speech, in Experiment B as a reaction to semantic anomalies in both accent types, and in 

Experiment C as a reaction to semantic and templatic anomalies in native-accented speech. The 

reasons why I did not discuss this effect in more detail was that it did not appear in the time 

windows of interest and that it did not resemble any of the effects described in the relevant 

literature on non-native speech. It should be stressed, however, that early positivity of this kind 

was observed (but not commented on) by other authors, at least judging from the waveforms 

provided in some related papers, e.g., in Grey et al. (2018, p. 10). A possible interpretation of 

this finding is as follows: since it appeared very early, in some cases even before the target word 

onset, it might be associated with some kind of spill-over related to the previous part of the 

sentence. Obviously, the context preceding the target words was identical across correct and 

incorrect conditions, but the observed neural difference might have arisen due to some prosodic 

changes introduced by the speakers who recorded the sentences. To consciously make spoken 

errors, especially semantic ones, typically involves more effort than producing correct 

sentences. That is why the speakers may have placed additional emphasis on the incorrect word, 

especially in terms of sentence accent, pitch, and loudness (even though they were explicitly 

instructed to pronounce the sentences as naturally and fluently as possible, regardless of the 

overall semantic plausibility). In fact, a post-hoc analysis confirmed that the speakers – 

especially the non-native ones – stressed the semantically incorrect words more than the correct 

ones, and in some cases, tended to take a brief pause preceding the target. The modulation seems 

largely irregular and would by far demand further investigation, though. Assuming it was 

indeed the prosodic change leading to the effect, one could associate the positivity with the 

closure positive shift (CPS) reflecting prosodic phrasing, and typically elicited as a reaction to 

prosodic boundaries or commas in written texts (Li & Yang, 2009). It has to be emphasised, 

however, that while the effect observed in the current study was frontal, the CPS is believed to 

have centroparietal distribution, which makes the explanation suggested above purely 

speculative in nature and open to further discussion.  
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In addition, I would like to highlight the relevance of using other psycholinguistic and, in 

particular, neurolinguistic methods in future studies focused on foreign-accented speech 

semantic processing. While the number of psycholinguistic techniques implemented in this – 

still rather underinvestigated – research field is vast, one can hardly overestimate the potential 

usefulness of several yet to be used neurophysiological methods which could examine the 

neurocognition of non-native speech comprehension and production, with a focus on semantics. 

Specifically, the brain imaging techniques, such as functional magnetic resonance, thanks to 

their very high spatial resolution, might be especially useful when investigating the neural bases 

of foreign-accented speech processing (see Yi, Smiljanic, & Chandrasekaran, 2014; Adank, 

Nuttall, Banks, & Kennedy-Higgins, 2015 for more general studies on foreign-accentedness 

with the use of fMRI). The use of such methods might help determine the cognitive costs 

associated with processing foreign when compared with native-accented semantic errors, and 

more specifically, whether some crucial differences will indeed emerge between these two. The 

impact of other relevant factors, both listener and speaker-oriented, could naturally also be 

taken into account in such research. 

Finally, with respect to the neurophysiological methods such as the EEG per se, a future line of 

research could (and, in my opinion, should) involve more precise means which would separate 

two intertwined cognitive processes, i.e., prediction and integration. One has to be aware that 

predicting the occurrence of a mistake is different from processing an already perceptible 

mistake. Focusing on the neural correlates observed after the word onset certainly reveals more 

about the nature of the latter mechanism. Naturally, successful anticipation enables one to deal 

more effectively with linguistic, or in fact any other, problems. It cannot be neglected, though 

that – referring back to the anecdote described on the first pages of this thesis – it is one thing 

to predict a ticket inspection or a tram delay, and it is another thing to respond to such situations 

suitably. If this thesis was a guide to public transport, it would certainly concern the ways of 

dealing with an unexpected ticket inspection, rather than effectively predicting one (between 

ourselves, I would like to suggest the latter issue as a worthwhile subject of future 

investigation). 
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Appendix: Experimental stimuli (Experiments A-D) 
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Któregoś wieczoru Piotrek bardzo 
się nudził, więc obejrzał 

serial/*wiosnę i posłuchał 
ulubionej muzyki. / One evening 

Peter was really bored so he 
watched a series/*spring and 
listened to his favourite music. 

7.14 68  0 79 

Po długim biegu Piotrek musiał 
się czegoś napić, więc wziął 

szklankę i nalał do niej/*niego 
wody mineralnej. / After a long 

run, Peter needed to drink 
something so he took a glassSG.F 

and filled itSG.FEM / *itSG.M with 
mineral water. 

 94 

Któregoś wieczoru Piotrek powiedział, że 
przeciwieństwem małego jest duży/*fajny i 
wszyscy się z nim zgodzili. / One evening 
Peter said that the opposite of small was 
big/*cool and everyone agreed with him. 

100 1571 0 1366 

Po podróży Anna była spragniona, 
więc napiła się soku/*kabla i 

usiadła wygodnie na sofie. / After a 
journey, Anne was thirsty so she 
drank some juice/*cable and sat 

comfortably on a sofa. 

0 101  0 85 

W supermarkecie Annie bardzo 
spodobała się niebieska czapka, 

więc od razu ją/*go kupiła i 
wróciła do domu. / In the 

supermarket, Anne liked a blue 
capSG.F so she immediately bought 

itSG.FEM / *itSG.M and went back 
home. 

 68 

Po podróży Anna oznajmiła, że 
przeciwieństwem chorego jest 

zdrowy/*świetny i wszyscy jej przytaknęli. / 
After a journey. Anne stated that the 

opposite of sick was healthy/*great and 
everyone nodded. 

100 137 0 146 

Ostatnio Tomek był wdzięczny 
koledze, więc ofiarował mu 

5.26 107  0 84 
W zeszły czwartek Tomek 

postanowił posprzątać, więc 
 119 

Ostatnio Tomek stwierdził, że 
przeciwieństwem długiego jest 

100 285 0 293 
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prezent/*falę i serdecznie 
podziękował za pomoc. / Recently 
Tom was really grateful to a friend 

so he gave him a gift/*wave and 
cordially thanked for help. 

otworzył szafę i wyjął z 
niej/*niego wszystkie swoje 
rzeczy. / Last Thursday Tom 

decided to clean so he opened the 
closetSG.F and removed all his stuff 

from itSG.FEM / *itSG.M. 

krótki/*wspólny i wszyscy przyznali mu 
rację. / Recently Tom said that the opposite 
of long was short/*common and everyone 

agreed. 

W czasie przerwy Ewa miała 
chwilę czasu, więc obrała 

jabłko/*usta i wypiła ulubioną 
herbatę. / During the break, Eve 

had a free moment so she peeled an 
apple/*mouth and drank her 

favourite tee. 

16.66 103  0 119 

Niedawno Ewa spodziewała się 
gości, więc ugotowała zupę i 

dosoliła ją/*go do smaku. / Lately 
Eve expected some guests so she 
cooked a soupSG.F and sprinkled 

itSG.FEM / *itSG.M with salt. 

 113 

W czasie przerwy Ewa podkreśliła, że 
przeciwieństwem szerokiego jest 

wąski/*górny i nikt nie protestował. / 
During the break, Eve emphasised that the 
opposite of wide was narrow/*upper and 

nobody protested. 

100 53 0 46 

Wieczorem Janek poczuł 
natchnienie, więc napisał dwa 

wiersze/*miny i zagrał utwór na 
pianinie. / In the evening John felt 

inspired so he wrote two 
poems/*faces and played a song on 

the piano. 

0 54  0 98 

Chwilę temu Janek był 
zestresowany, więc postanowił 

zagrać w piłkę i kopnął ją/*go z 
całej siły. / A while ago John was 

stressed so he decided to play 
footballSG.F and kicked itSG.FEM / 

*itSG.M [the ball] with all his 
strength. 

 92 

Wieczorem Janek przyznał, że 
przeciwieństwem głupiego jest 

mądry/*światły i wszyscy pokiwali 
głowami. / In the evening John admitted that 

the opposite of stupid was 
clever/*enlightened and everyone nodded 

their head. 

93.75 116 0 57 

Zeszłej jesieni Kasia martwiła się o 
przyjaciela, więc cały czas 

odczuwała smutek/*szalik i bała 
się o przyszłość. / Last autumn Kate 
was worried about her friend so she 
felt sorrow/*scarf all the time and 

was afraid of the future. 

7.69 21  0 28 

W zeszły piątek Kasię odwiedzili 
znajomi, więc upiekła babkę i 

pokroiła ją/*go na kawałki. / Last 
Friday friends came to visit Kate 

so she baked a pound cakeSG.F 
and cut itSG.FEM / *itSG.M into pieces. 

 251 

Zeszłej jesieni Kasia rzekła, że 
przeciwieństwem tępego jest ostry/*żywy i 
wszyscy przyjęli to bez słowa sprzeciwu. / 
Last autumn Kate said that the opposite of 

blunt was sharp/*alive and everyone 
accepted this without opposition. 

75 117 0 72 
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W ostatnich dniach Paweł miał 
dużo pracy, więc ogłosił 

konkurs/*ducha i zatrudnił 
nowego pracownika. / In recent 
days, Paul had a lot to do so he 

declared a competition/*ghost and 
hired a new employee. 

0 106  0 105 

Nocną porą Paweł potknął się w 
kuchni, więc upuścił na podłogę 

łyżkę i musiał ją/*go później 
umyć. / In the night Paul 

stumbled in the kitchen so he 
dropped a spoonSG.F on the floor 

and he had to clean itSG.FEM / 
*itSG.M [the spoon] later. 

 85 

Kilka dni temu Tomek uwypuklił, że 
przeciwieństwem ciężkiego jest 
lekki/*wodny i wszyscy zaczęli 

protestować. / A few days ago, Tom 
emphasised that the opposite of heavy was 

light/*aqueous and everyone started to 
protest. 

93.75 102 0 64 

Tamtej nocy Gosia zamyśliła się, 
więc popatrzyła w 

gwiazdy/*wielkość i odnalazła 
wzrokiem księżyc. / That night 

Maggie fell into a pensive mood so 
she looked at the stars/*size and 

found the moon. 

7.69 52  0 82 

Po skończonej pracy Gosia nie 
była zadowolona, więc podarła 
kartkę na strzępy i wyrzuciła 

ją/*go do kosza. / Having 
finished the work, Maggie was 

not satisfied so she ripped up the 
paperSG.F and threw itSG.FEM / *itSG.M 

in the garbage. 

 233 

W tamtym miesiącu Janek zaznaczył, że 
przeciwieństwem drogiego jest tani/*ciężki i 
nikt nie przyznał mu racji. / Last month John 
mentioned that the opposite of expensive was 
cheap/*heavy and nobody agreed with him. 

93.75 241 0 219 

Tamtego lata Piotrek postanowił 
zająć się ogrodem, więc wykopał 
dziurę/*miłość w ziemi i zasadził 

drzewo. / That summer Peter 
decided to take care of the garden 
so he digged a hole/*love in the 

ground and planted a tree. 

5.55 168  0 155 

Zeszłej wiosny Piotrek zajął się 
ogrodnictwem, więc zasadził w 
ziemi różę i regularnie ją/*go 

podlewał i przycinał. / Last 
spring Peter got the hang of 

gardening so he planted a roseSG.F 
in the ground and watered itSG.FEM 

/ *itSG.M and cut [it] regularly. 

 52 

W zeszłym roku Kasia zaakcentowała, że 
przeciwieństwem chudego jest 

gruby/*śmieszny i wszyscy pokręcili 
głowami. / Last year Kate stressed that the 

opposite of thin was thick/*funny and 
everyone shook their head. 

93.75 212 0 201 

Pod nieobecność rodziców Anna 
została w domu sama, więc musiała 

nakarmić rybki/*stopę i zrobić 
duże zakupy. / While her parents 
were absent, Anne stayed home 

5.26 62  0 110 

W sobotę Anna chciała upiec tort, 
więc wyjęła formę i wlała do 

niej/*niego ciasto. / On Saturday 
Anne wanted to bake a layer cake 
so she removed a pie panSG.F and 

 232 

Dawno temu Paweł ogłosił, że 
przeciwieństwem zajętego jest 

wolny/*ładny i odpowiedziały mu zdumione 
spojrzenia. / A long time ago, Paul 

announced that the opposite of occupied was 

93.75 639 0 682 
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alone so she had to feed the 
fish.PL/*foot and buy many things. 

filled itSG.FEM / *itSG.M with the 
dough. 

free/*pretty and the reaction was amazed 
looks. 

Kilka dni temu Tomek spodziewał 
się gości, więc upiekł 

ciastko/*licho i nakrył do stołu. / A 
few days ago, Tom was expecting 

guests so he baked a 
pie/*bogeyman and laid the table. 

7.69 46  0 11 

W czasie wycieczki Tomek 
zgubił drogę, więc wyciągnął 
mapę i przyjrzał się jej/*mu 

bardzo uważnie. / During the trip, 
Tom lost his way so he took out 
the mapSG.F and studied itSG.FEM / 

*itSG.M very carefully. 

 88 

W czasie seansu Gosia sprecyzowała, że 
przeciwieństwem czystego jest 

brudny/*miły i nikt jej nie uwierzył. / 
During the screening, Maggie clarified that 
the opposite of clean was dirty/*nice and 

nobody believed her. 

93.75 125 0 227 

Dwa lata temu Ewa wyprowadziła 
się na wieś, więc zaczęła hodować 
kury/*piłę i kupiła traktor. / Two 
years ago Eve moved out to the 
country so she started breeding 

hens/*a saw and bought a tractor. 

8.33 94  0 103 

Jesienią Ewa była przeziębiona, 
więc ubrała ciepłą kurtkę i 

zapięła ją/*go zamkiem 
błyskawicznym. / In the autumn, 
Eve had a bad cold so she put on 

a warm jacketSG.F and zipped 
itSG.FEM / *itSG.M [with a zip]. 

 95 

Lata temu Piotrek wyjaśnił, że 
przeciwieństwem najedzonego jest 

głodny/*silny i wszyscy popukali się w 
czoło. / Years ago Peter explained that the 
opposite of fed was hungry/*strong and 

everyone tapped their forehead.31 

93.75 122 0 137 

W tamtym roku Janek był 
przemęczony pracą, więc pojechał 
na urlop/*szybę i wypoczął. / Last 
year John was exhausted from work 

so he went on vacation/*a glass 
and got some rest. 

7.14 125  0 108 

Jakiś czas temu Janek zaczął 
majsterkować, więc zrobił z 

drewna półkę i zawiesił ją/*go na 
ścianie. / Some time ago John 

started to do DIY so he made a 
shelfSG.F from wood and hung 

itSG.FEM / *itSG.M on the wall. 

 84 

W nieodległych czasach Tomek wyznał, że 
przeciwieństwem prawego jest lewy/*stały i 

wszyscy bardzo się zdziwili. / In not-so-
distant times, Tom confessed that the 

opposite of right32 was left/*stable and 
everyone was surprised. 

100 165 0 340 

 
31 Puknąć się w czoło ‘to tap one’s forehead’ is an idiomatic phrase, often associated with a physical gesture of tapping one’s forehead, and describes to a situation in 

which someone manifests that somebody else’s behaviour is strange or unreasonable. 
32 The word prawy ‘right’ in Polish – unlike in English – is not homonymous and typically refers to the direction, i.e., the opposite of left, not wrong. Other polysemous 

meanings, even though less frequently encountered and recalled by none of the pre-test participants, are also possible and can be translated as ‘legal,’ ‘noble,’ ‘legitimate,’ or 
‘conservative, right-wing.’ 
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W zeszłym miesiącu Kasia miała 
dużo czasu, więc przeczytała 

powieść/*serce i naprawiła zepsutą 
zmywarkę. / Last month Kate had a 

lot of free time so she read a 
novel/*heart and fixed the broken 

dishwasher. 

0 140  0 178 

Rano Kasia musiała zrobić 
pranie, więc otworzyła pralkę i 

zapełniła ją/*go brudnymi 
rzeczami. / In the morning, Kate 

had to do the laundry so she 
opened the washing machineSG.F 

and filled itSG.FEM / *itSG.M with 
dirty stuff. 

 94 

Któregoś dnia Ewa zgłosiła, że 
przeciwieństwem ciekawego jest 

nudny/*modny i nikt jej nie zrozumiał. / 
Some day Eve reported that the opposite of 

interesting is boring/*fashionable and 
nobody understood her. 

75 50 0 40 

Dawno temu Paweł obraził się na 
kolegę, więc oskarżył go o 

kłamstwo/*blachę i zerwał z nim 
kontakt. / A long time ago, Paul got 
offended by a friend so he accused 
him of lying/*a sheet and cut ties 

with him. 

8.33 30  0 44 

Wczoraj Paweł bawił się z córką, 
więc ubrał lalkę i położył ją/*go 
w kołysce. / Yesterday Paul was 
playing with his daughter so he 

dressed a dollSG.F and put itSG.FEM / 
*itSG.M in a cradle. 

 44 

Wczoraj wieczorem Kasia zadeklarowała, że 
przeciwieństwem suchego jest 

mokry/*śliczny i wszyscy się oburzyli. / 
Yesterday evening Kate avowed that the 

opposite of dry was wet/*cute and everyone 
was outraged. 

93.75 71 0 74 

W czasie seansu Gosia postanowiła 
pozostać niewzruszona, więc 

powstrzymała się od 
płaczu/*krzesła i spróbowała się 
uspokoić. / During the screening, 
Maggie decided to stay indifferent 
so she kept from crying/*a chair 

and tried to quiet down. 

7.69 134  0 94 

O północy Piotrka zbudziły 
krzyki, więc wziął watę i zatkał 

sobie nią/*nim uszy. / At 
midnight Peter was woken up by 
some screams so he took a cotton 
wool ballSG.F and plugged his ears 

with itSG.FEM / *itSG.M. 

 53 

Kilka miesięcy temu Paweł uświadomił 
wszystkim, że przeciwieństwem krzywego 

jest równy/*piękny i wszyscy się 
zdenerwowali. / A few months ago, Paul 
educated everyone that the opposite of 
crooked was straight/*beautiful and 

everyone got annoyed. 

85.714
29 

192 0 389 

Lata temu Piotrek zakochał się w 
koleżance, więc nawiązał z nią 

przyjaźń/*katar i zaczął spędzać z 
nią dużo czasu. / Years ago Peter 
fell in love with a colleague so he 

built up a relationship/*runny nose 

7.69 36  0 35 

W piątek wieczorem Tomek 
trochę zgłodniał, więc przekroił 

bułkę i posmarował ją/*go 
masłem. / On Friday evening 

Tom felt quite hungry so he cut a 
bunSG.F and spread itSG.FEM / *itSG.M 

with butter. 

 27 

W nocy Piotrek pomyślał, że 
przeciwieństwem słodkiego jest 

gorzki/*blady i bardzo go to zaskoczyło. / 
At night Peter thought that the opposite of 
sweet was bitter/*pale and he was really 

surprised by that. 

100 27 0 22 
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with her and they started spending 
more time together. 

Podczas przerwy Anna miała dyżur, 
więc pilnowała uczniów/*smaku i 

obserwowała uważnie boisko. / 
During the break Anne was on call 

so she had an eye on the 
pupils/*taste and carefully 
observed the playing field. 

7.69 83  0 114 

Wczoraj wieczorem Tomek 
dostał chrypki, więc nie 

zaśpiewał pieśni i zanucił ją/*go 
tylko cicho pod nosem. / 

Yesterday evening Tom was 
hoarse so he did not sing the 

songSG.F and only hummed itSG.FEM 
/ *itSG.M quietly. 

 91 

Na balu Anna uświadomiła wszystkim, że 
przeciwieństwem czarnego jest biały/*ciepły 

i wszyscy się zaśmiali. / At the ball Anne 
lectured everyone that the opposite of black 

was white/*warm and everyone laughed. 

100 418 0 438 

W nieodległych czasach Tomek 
spotkał swojego największego 

wroga, więc stoczył z nim 
walkę/*lampę i był z siebie dumny. 
/ In the not-so-distant past, Tom met 

his arch-enemy so he had a 
fight/*lamp with him and was 

proud of himself. 

7.69 19  0 15 

Przed przyjęciem Kasia chciała 
wysłać zaproszenia, więc 

sporządziła listę gości i pokazała 
ją/*go swojemu mężowi. / Before 

the party, Kate wanted to send 
the invitations so she prepared a 
guest listSG.F and showed itSG.FEM / 

*itSG.M to her husband. 

 94 

Ostatnim razem Ewa odrzekła, że 
przeciwieństwem jasnego jest 

ciemny/*czysty i nie było sprzeciwów. / 
Last time Eve responded that the opposite of 

light was dark/*clean and there were no 
objections. 

87.5 200 0 233 

Któregoś dnia Ewa chciała 
upiększyć ogródek, więc posadziła 

kwiaty/*noże i kupiła nowe 
doniczki. / Some day Eve wanted to 
beuatify her garden so she planted 
some flowers/*knives and bought 

new flower pots. 

9.09 122  0 105 

W zeszłym miesiącu Paweł bawił 
się z dziećmi plasteliną, więc 
uformował kulkę i ulepił z 

niej/*niego dwie małe figurki. / 
Last month Paul was playing with 
his children with plasticine so he 

formed a ballSG.F and moulded 
itSG.FEM / *itSG.M into two little 

figures. 

 94 

W czasie wspinaczki Janek orzekł, że 
przeciwieństwem głębokiego jest 

płytki/*spory i trudno było nie przyznać mu 
racji. / During the mountaineering trip, John 

said that the opposite of deep was 
shallow/*fair-sized and it was difficult to 

disagree with him. 

93.75 76 0 77 

Przed przyjęciem Janek chciał 
wszystko dobrze przygotować, więc 

5.83 17  0 13 
W lecie Gosia pracowała w 

sadzie, więc zerwała z drzewa 
 48 

W restauracji Kasia przedstawiła 
przekonanie, że przeciwieństwem 

93.75 199 0 416 
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skosztował potraw/*młotka i dodał 
odrobinę soli. / Before the party, 
John wanted to have everything 
well-prepared so he tasted the 

dishes/*hammer and added a pinch 
of salt [to them]. 

śliwkę i ugryzła ją/*je z 
apetytem. / In the summer 

Maggie worked in an orchard so 
she picked a plumSG.F and tasted 
itSG.F / *themPL.NM with appetite. 

wczesnego jest późny/*dawny i zaśmiała się 
cicho. / In the restaurant, Kate represented a 

belief that the opposite of early was 
late/*ancient and laughed quietly. 

Wczoraj wieczorem Kasia miała 
dużo czasu, więc postanowiła 

pojeździć na nartach/*długach i 
spotkała się z przyjaciółmi. / 

Yesterday evening Kate had a lot of 
free time so she decided to go33 
skiing/*debts and met with her 

friends. 

0 201  0 178 

Przed momentem Anna chciała 
zrobić znajomym niespodziankę, 

więc nadała paczkę i wysłała 
ją/*je do znajomych. / A moment 
ago Anne wanted to surpise her 

friends so she wrapped a 
parcelSG.F and send itSG.F / 
*themPL.NM to her friends. 

 64 

Na łące Anna wygłosiła tezę, że 
przeciwieństwem głośnego jest 

cichy/*kiepski i zamilkła na długo. / On the 
meadow, Anne expressed an opinion that the 
opposite of loud was quiet/*lame and [then] 

she remained silent for long. 

93.75 41 0 41 

Kilka miesięcy temu Paweł zaczął 
tęsknić za rodziną, więc odwiedził 

szwagra/*prędkość i napisał list do 
cioci. / A few months ago, Paul 
started missing his family so he 

visited his brother-in-law/*velocity 
and wrote a letter to his aunt. 

0 44  0 32 

Podczas urlopu Ewa chciała 
odpocząć, więc poszła na plażę i 

spacerowała nią/*nimi aż do 
wieczora. / On vacation Eve 

wanted to have some rest so she 
went to the beachSG.F and walked 

along itSG.F / *themPL.NM till the 
evening. 

 27 

Na wycieczce Ewa dała wszystkim do 
zrozumienia, że przeciwieństwem 

czerstwego jest świeży/*boski i mrugnęła 
porozumiewawczo. / On the trip, Eve 
implied that the opposite of stale was 

fresh/*divine and she blinked. 

87.5 89 0 74 

Przedwczoraj wieczorem Gosia 
była bardzo senna, więc szybko 

wzięła prysznic/*oczka i położyła 
się spać. / Two days ago in the 

evening, Maggie was very sleepy so 

0 28  0 45 

Dwa lata temu u Ewy podpalono 
stodołę, więc musiała uruchomić 

pompę i użyć jej/*ich do 
ugaszenia ognia. / Two years ago, 
Eve’s barn was set on fire so she 

 29 

W szpitalu Janek wydukał, że 
przeciwieństwem dalekiego jest 

bliski/*głośny i zagryzł wargi. / In the 
hospital, John stammered that the opposite 

of far is near/*loud and he bit his lips. 

100 107 0 108 

 
33 Literally, the phrase pojeździć na nartach ‘to go skiing’ could be translated as ‘to ride on the skis’ (compare the translation of the semantically incongruous equivalent 

of this sentence, in which pojeździć na długach was translated as ‘to ride on the debts’). 
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she quickly took a shower/*eyes 
and went to bed. 

had to start a pumpSG.F and use 
itSG.F / *themPL.NM to extinguish the 

fire. 

W nocy Piotrek musiał rozwiązać 
zadanie, więc szybko obliczył 

wynik/*tacę i zapisał odpowiedź w 
zeszycie. / At night Peter had to 
solve an equation so he quickly 
calculated the result/*tray and 

wrote his answer down in a 
notebook. 

7.17 277  0 285 

Zeszłej jesieni Janek chciał zrobić 
coś pożytecznego, więc skosił 

trawę i zaniósł ją/*je 
zwierzętom. / Last autumn, John 
wanted to be useful so he mowed 

the grassSG.F and gave itSG.F / 
*themPL.NM to the animals. 

 148 

W dzieciństwie Paweł przekonał wszystkich, 
że przeciwieństwem rzadkiego jest 

częsty/*wielki i nikt go nie poprawił. / In the 
childhood, Paul persuaded everyone that the 

opposite of rare was frequent/*great and 
nobody corrected him. 

68.75 884 0 1039 

Na balu Anna nie posiadała się z 
radości, więc pocałowała 

męża/*pamięć i podskoczyła 
wysoko do góry. / At the ball, Anne 
was over the moon so she kissed her 

husband/*memory and jumped 
high. 

0 265  0 212 

W zeszłym roku Gosia musiała 
zrobić gruntowny porządek, więc 

odkurzyła sofę i położyła na 
niej/*nich nowe poduszki. / Last 

year Maggie had to clean the 
whole place so she dusted the 

sofaSG.F and put some new 
cushions on itSG.F / *themPL.NM. 

 72 

Podczas próby Gosia przekazała informację, 
że przeciwieństwem nowego jest 

stary/*ważny i nikt nie wyprowadził jej z 
błędu. / During the rehearsal, Maggie 

provided the information that the opposite of 
new was old/*important and nobody 

dissuaded her of that notion. 

87.5 1205 0 872 

W czerwcu Tomek wyjechał do 
Afryki, więc opisał swoją 

podróż/*szczegół i opublikował 
artykuł w gazecie. / In June, Tom 
went to Africa so he described his 
journey/*detail and published the 

article in press. 

5.56 88  0 100 

Przed imprezą Piotrek chciał być 
pomocny, więc udekorował scenę 
i zawiesił na niej/*nich kolorowy 

napis. / Before the party, Peter 
wanted to be helpful so he 

decorated the stageSG.F and placed 
a colourful sign on itSG.F / 

*themPL.NM. 

 202 

W ostatnich dniach Paweł uznał, że 
przeciwieństwem aktywności jest 
bierność/*flegma i nikt nie śmiał 

zaprotestować. / In recent days, Paul 
decided that the opposite of activity was 
passivity/*phlegm and nobody dared to 

protest. 

60 2 0 1 

Ostatnim razem Ewa była naprawdę 
zła na męża, więc wywołała wielką 

0 31  0 43 
Lata temu Anna potrzebowała 

więcej przestrzeni, więc 
 80 

Tamtej nocy Gosia sformułowała opinię, że 
przeciwieństwem brzydoty jest 

81.25 283 0 186 
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kłótnię/*miskę i bardzo tego 
pożałowała. / Recently Eve was 

really angry at her husband so she 
provoked a quarrel/*bowl and 

regretted it very much. 

wyremontowała starą halę i 
urządziła w niej/*nich garaż oraz 
skład. / Years ago, Anne needed 
more space sos he renovated an 

old warehouseSG.F and arranged a 
garage and a storeroom in itSG.F / 

*themPL.NM. 

piękno/*sztuka i nikt nic na to nie 
odpowiedział. / That night Maggie 

formulated an opinion that the opposite of 
ugliness was beauty/*art and nobody said 

anything in response to that. 

W czasie wspinaczki Janek chciał 
pomóc koleżance, więc poniósł jej 

plecak/*dłonie i bardzo się 
zmęczył. / While climbing, John 

wanted to help a friend so he 
carried her rucksack/*hands and 

got really tired. 

0 43  0 28 

Pod nieobecność rodziców 
Tomek zajmował się siostrą, więc 
namalował zebrę i pokolorował 

ją/*je na różowo. / When his 
parents were absent, Tom took 
care of his sister so he drew a 

zebraSG.F and painted itSG.F / 
*themPL.NM pink. 

 55 

Tamtego lata Piotrek oznajmił, że 
przeciwieństwem pełni jest 

pustka/*marność i spotkał się z 
powszechną akceptacją. / That summer Peter 

said that the opposite of fullness was 
emptiness/*vanity and he met with general 

approval. 

100 5 0 1 

W restauracji Kasia długo czekała 
na znajomą, więc poprosiła o 

napój/*magię i szybciej minął jej 
czas. / In the restaurant, Kate had 
been waiting for a friend very long 

so she asked for a drink/*magic 
and the time passed more quickly. 

0 32  0 13 

Nie tak dawno temu Ewa 
zniszczyła sukienkę koleżanki, 
więc musiała zrekompensować 
szkodę i zapłacić za nią/*nie 

sporą sumę. / Not-that-long time 
ago, Eve destroyed her friend’s 
dress so she had to compensate 
for the damageSG.F and pay quite 

a lot of money for itSG.F / 
*themPL.NM. 

 144 

Pod nieobecność rodziców Anna 
przedstawiła przekonanie, że 

przeciwieństwem siły jest słabość/*wada i 
wszyscy potwierdzili to skinieniem głowy. / 

When her parents were absent, Anne 
expressed her conviction that the opposite of 
strenght was weakness/*defect and everyone 

nodded. 

93.75 32 0 72 

W sierpniu Paweł pomagał 
wujkowi, więc dużo pracował na 

polu/*krzyżu i naprawił dach. / In 
August Paul helped his uncle so he 

9.09 158  0 124 

Dziś rano Janek potrzebował 
wrzątku, więc nastawił czajnik i 

położył go/*ją na płycie 
kuchennej. / Today’s morning 

John needed boiling water so he 

 79 

Dwa lata temu Ewa wyraziła opinię, że 
przeciwieństwem śmierci jest życie/*zdjęcie 
i nikt się z nią nie zgodził. / Two years ago 
Eve expressed an opinion that the opposite 

93.75 1383 0 961 
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worked a lot in the field/*cross and 
fixed the roof. 

turned the kettleSG.M on and put 
itSG.M / *itSG.F on the stovetop. 

of death was life / *[a] photo and nobody 
agreed with her. 

W pracy Gosia podjęła złą decyzję, 
więc doprowadziła do straty/*żyły 

i miała do siebie pretensje. / At 
work Maggie made a wrong 

decision so she led to a loss/*vein 
and was angry at herself. 

0 65  0 89 

W zeszłym tygodniu Kasia miała 
dużo do nauczenia się, więc 

wyjęła z plecaka zeszyt i 
przejrzała go/*ją bardzo uważnie. 

/ Last week Kate had a lot to 
learn sos he took a notebookSG.M 

out of a rucksuck and looked 
through itSG.M / *itSG.F very 

carefully. 

 85 

Podczas przerwy Anna zauważyła, że 
przeciwieństwem ciepła jest zimno/*styczeń 
i spotkała się z niedowierzaniem. / During a 

break, Anne noticed that the opposite of 
warmth was coldness/*January and met 

with disbelief. 

81.25 249 0 161 

W lesie Piotrek poczuł się 
zagubiony, więc postanowił iść 
leśną ścieżką/*małpą i w końcu 

dotarł do celu. / In the woods, Peter 
felt lost so he decided to follow a 
forest path/*mokey34 and finally 

reached the destination. 

14.21 50  0 61 

W czasie zakupów Paweł nie 
znalazł kefiru, więc kupił jogurt i 
zjadł go/*ją później ze smakiem. 
/ While shopping, Peter did not 
find buttermilk so he bought a 
yoghurtSG.M and later ate itSG.M / 

*itSG.F with taste. 

 51 

Przedwczoraj wieczorem Gosia spostrzegła, 
że przeciwieństwem miękkości jest 

twardość/*wściekłość i wszyscy się 
zdziwili. / Two days ago, in the evening, 

Maggie realised that the opposite of softness 
was hardness/*fury and everyone was 

surprised. 

93.75 3 0 4 

Na ulicy Anna potknęła się o 
krawężnik, więc wpadła do 

stawu/*wilka i była cała mokra. / 
On a street, Anne stumbled on the 
kerb so she fell into a pond/*wolf 

and was all wet. 

0 27  0 29 

Po zachodzie słońca Gosia 
chciała posłuchać koncertu, więc 

włączyła głośnik i ustawiła 
go/*ją na cały regulator. / After 
the sunset, Maggie wanted to 

listen to a concert so she turn the 
loudspeakerSG.M on and set itSG.M / 

*itSG.F at full volume. 

 152 

W czerwcu Tomek przedstawił opinię, że 
przeciwieństwem zła jest dobro/*człowiek i 
wszyscy się zasmucili. / In June Tom gave 

an opinion that the opposite of evil was 
good/*man and everyone got upset. 

100 5714 0 3821 

 
34 Although the phrase to follow a forest monkey seems semantically plausible (even given the current sentential context), the Polish phrase iść leśną małpą (lit. ‘to go 

a forest monkey’) is semantically incongruous as the verb iść ‘go’ refers to the physical activity of going in a given direction. 
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W czasie pikniku Tomek zobaczył 
wiewiórkę, więc poderwał się z 

siadu/*dymu i zrobił zdjęcie. / On 
a picnic, Tom saw a squirrel so he 

jumped from the seat [sitting 
position]/*smoke and took a photo. 

7.69 36  0 33 

Kilka lat temu Piotrek 
zainteresował się malarstwem, 
więc nabył na aukcji obraz i 

powiesił go/*ją w przedpokoju. / 
A few years ago, Peter got the 

hang of painting so he bought a 
pictureSG.M at the auction and 
hung itSG.M / *itSG.F in the hall. 

 36 

Po długim biegu Anna była pewna, że 
przeciwieństwem niewoli jest 

wolność/*płaca i wszystkim o tym 
powiedziała. / After a long run, Anne was 

sure that the opposite of slavery was 
freedom/*płaca, and she told everyone 

about that. 

87.5 171 0 179 

Na wycieczce Ewa chciała chwilę 
odpocząć, więc położyła się na 
kocu/*wzroku i ucięła sobie 

drzemkę. / On a trip, Eve wanted to 
rest for a while so she lay on a 
blanket/*sight and had a nap. 

8.33 33  0 49 

Podczas śniadania Anna była 
jeszcze zaspana, więc stłukła 

ulubiony kubek i musiała go/*ją 
później skleić z kawałków. / At 
breakfast, Anne was still sleepy 

so she broke her favourite 
mugSG.M, and she had to glue 

[itSG.M / *itSG.F] from the scraps. 

 108 

W supermarkecie Tomek był przekonany, że 
przeciwieństwem smutku jest radość/*lato i 
podzielił się z wszystkimi tą myślą. / In the 
supermarket, Tom was convinced that the 

opposite of sadness was joy/*summer and he 
shared this thought with everyone. 

93.75 100 0 2924 

W szpitalu Janek dobrze postawił 
diagnozę, więc wyleczył pacjenta z 

raka/*zamka i wszyscy byli mu 
wdzięczni. / In the hospital, John 
correctly diagnosed the patient so 

he healed him from 
cancer/*fastener35 and everyone 

was grateful. 

0 50  0 60 

Przed Wigilią Tomek chciał 
zapakować prezenty, więc wziął 

kolorowy papier i opakował 
nim/*nią wszystkie paczki. / 

Before the Christmas Eve, Tom 
wanted to wrap all the gifts so he 

took the colourful [wrapping] 
paperSG.M and wrapped all the 
packages with itSG.M / *itSG.F. 

 22 

Chwilę temu Kasia bąknęła, że 
przeciwieństwem głupoty jest 

mądrość/*pasja i wszyscy unieśli znacząco 
brwi. / A while ago, Kate muttered that the 
opposite of stupidity was wisdom/*passion, 

and everyone raised the eyebrows in a 
meaningful way. 

87.5 29 0 35 

Po pracy Kasia straciła równowagę, 
więc chwyciła za poręcz/*horror i 

0 7  0 8 
Pod koniec dnia nadawano 

ulubiony program Ewy, więc 
 54 

W zeszły piątek Paweł odezwał się, że 
przeciwieństwem młodości jest 

100 23 0 27 

 
35 The Polish word zamek is also homonymous and can be translated as a ‘castle’, a ‘lock’, or a ‘fastener.’ Regardless of which meaning was activated by a participant, 

the semantic anomaly effect seems to be preserved in all three cases. 
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uniknęła upadku. / After work, Kate 
lost balance, sos he grasped the 
handrail/*horror and avoided a 

collapse. 

szybko znalazła pilot i włączyła 
nim/*nią swój telewizor. / At the 

end of the day, Eve’s favourite 
programme was transmitted, so 

she quickly found the remote 
controlSG.M and turned the TV set 

on with itSG.M / *itSG.F. 

starość/*postęp i wszyscy wzruszyli 
ramionami. / Last Friday Paul spoke up that 
the opposite of youth was old age / *progess, 

and everyone shrugged their shoulders. 

Jesienią Paweł chciał znaleźć nowe 
hobby, więc zaczął kolekcjonować 
fajki/*łącze i jego kolekcja była 

imponująca. / In the autumn, Paul 
wanted to find a new hobby, so he 

started collecting 
pipes/*connection, and his 
collection was impressive. 

0 70  0 56 

Zimą Janek trochę się przeziębił, 
więc wyjął z plecaka sweter i 

nałożył go/*ją przed wyjściem z 
domu. / In the winter, John 

caught a mild cold, so he took a 
sweaterSG.M out of his backpack, 
and put itSG.M / *itSG.F on before 

going out. 

 82 

Nocną porą Gosia wycedziła, że 
przeciwieństwem porażki jest 

sukces/*zakup i wszyscy spojrzeli po sobie 
z niedowierzaniem. / In the night, Maggie 
growled that the opposite of failure was 

success/*purchase, and everyone looked at 
each other in disbelief. 

70 161 0 152 

W dzieciństwie Gosia była dosyć 
naiwna, więc wierzyła w 

bajki/*śniegi i chciała zostać 
wróżką. / In the childhood, Maggie 
was quite naive, so she believed in 
fairy tales/*snows and wanted to 

become a witch. 

8.33 143  0 129 

Wiosną Kasia miała dużo 
wolnego czasu, więc posprzątała 
balkon i ustawiła na nim/*niej 

doniczki z kwiatami. / In the 
spring, Kate had a lot of free 

time, so she cleaned the 
balconySG.M and put some flower 

pots on itSG.M / *itSG.F. 

 95 

Po skończonej pracy Piotrek wybełkotał, że 
przeciwieństwem bogactwa jest 

bieda/*dusza i wszyscy osłupieli. / Having 
finished the work, Peter muttered that the 
opposite of wealth was poverty/*soul, and 

everyone was stunned. 

87.5 34 0 43 

W zeszły czwartek Piotrek robił 
porządki w mieszkaniu, więc 

wyczyścił wazon/*rondo i odstawił 
go na półkę. / Last Thursday, Peter 
was cleaning his apartment, so he 

polished the vase/*roundabout and 
put it on the shelf. 

0 11  0 12 

Parę dni temu Paweł chciał 
pomóc znajomym, więc wziął ich 
zepsuty laptop i naprawił go/*ją 
po kilku godzinach. / A few days 

ago, Paul wanted to help his 
friends, so he took their broken 

 13 

Zeszłej nocy Anna szepnęła, że 
przeciwieństwem pokoju jest 

wojna/*problem i wszyscy zgłupieli. / Last 
night Anne whispered that the opposite of 
peace was war/*problem, and everyone 

freaked out. 

100 373 0 1375 
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laptopSG.M and fixed itSG.M / *itSG.F in 
a few hours. 

Niedawno Anna spodziewała się 
gości, więc wyprasowała 

obrus/*litość i z uśmiechem podała 
kolację. / Recently Anne expected 

some guests, so she ironed the 
tablecloth/*pity and served dinner 

with a smile. 

0 11  0 12 

Po posiłku Gosia chciała pomóc 
bratu, więc umyła swój talerz i 

odstawiła go/*ją na półkę. / After 
the meal, Maggie wanted to help 
her brother, so she washed her 

plateSG.M and put itSG.M / *itSG.F on a 
shelf. 

 15 

W sobotę Tomek wspomniał, że 
przeciwieństwem dołu jest góra/*szczęście i 

wszyscy byli zdezorientowani. / On 
Saturday Tom mentioned that the opposite of 

bottom was top/*happiness, and everyone 
was confused. 

100 856 
4
2
2 

80 

Niedawno Tomek chciał coś 
przekąsić, więc poszedł do 

sadu/*kiwi i zerwał jabłko z 
drzewa. / Recently Tom wanted to 

have a snack, so he went to the 
orchard/*kiwi and picked an apple 

[from a tree]. 

0 11  0 8 

W pociągu Piotrek trochę się 
nudził, więc zaczął podziwiać 

widok i zachwycił się nim/*nią 
zupełnie szczerze. / On a train, 

Peter was a bit bored, so he 
started to admire the viewSG.M and 
was honestly amazed with itSG.M / 

*itSG.F. 

 15 

W czasie wycieczki Ewa nadmieniła, że 
przeciwieństwem wdechu jest 

wydech/*ujście i przecież rzeczywiście tak 
jest. / On the trip, Eve mentioned that the 

opposite of inhale was exhale/*outlet, and 
this indeed is the case. 

100 3 0 3 

W zeszły piątek Ewie zniszczyła się 
sukienka, więc znalazła 

nitkę/*bóstwo i szybko zacerowała 
dziurę. / Last Friday Eve’s dress 

was destroyed, so she found a 
thread/*deity and quickly mended 

the hole. 

0 17  0 13 

Ostatnio Anna zachorowała, więc 
musiała przełożyć wykład i 
wygłosić go/*ją w innym 

terminie. / Lastly Anne got sick, 
so she had to reschedule the 
lectureSG.M and deliver itSG.M / 

*itSG.F at another time. 

 16 

Jesienią Janek napomknął, że 
przeciwieństwem zysku jest strata/*długość 

i wszyscy się uradowali. / In the autumn 
John mentioned that the opposite of gain was 

loss/*length, and everyone seemed happy. 

100 65 0 51 

Zimą Janek przeziębił się na 
dworze, więc następnym razem 
włożył futro/*dziąsło i było mu 
ciepło. / In the winter John got a 
bad cold outside, so next time he 

0 6  0 7 

W niedalekiej przeszłości Tomek 
polubił nowy zespół, więc 

zamówił plakat i powiesił go/*ją 
w swoim pokoju. / In the recent 

past, Tom liked a new band, so he 

 19 

Jakiś czas temu Kasia powiedziała ze 
śmiechem, że przeciwieństwem kupna jest 
sprzedaż/*nędza i wszyscy się ubawili. / 

Some time ago Kate said with laughter that 

93.75 11 0 11 
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put on a fur/*gum, and he felt 
warm. 

ordered a posterSG.M and hung 
itSG.M / *itSG.F in his room. 

the opposite of buy was sell36/*misery, and 
everyone had a good time. 

Podczas urlopu Kasia chciała 
obejrzeć zamek, więc weszła na 
wzgórze/*miano i zrobiła kilka 

wspaniałych zdjęć. / On holidays 
Kate wanted to see the castle, so 

she climbed a hill/*name and took 
a few gorgeous photos. 

0 10  0 11 

W czasie upału Ewa chciała się 
ochłodzić, więc rozłożyła 

dmuchany basen i napełniła 
go/*ją wodą. / In the heat, Eve 

wanted to get cold, so she inflated 
a paddling poolSG.M and filled 

itSG.M / *itSG.F with water. 

 26 

Rano Paweł wyskandował, ze 
przeciwieństwem fałszu jest 

prawda/*zdanie i wszyscy się 
rozpromienili. / In the morning Paul chanted 

that the opposite of falsehood was 
truth/*sentence, and everyone smiled 

broadly. 

87.5 2200 0 904 

Dziś rano Paweł przyjrzał się sobie 
dokładnie w lustrze, więc zauważył 
zmarszczkę/*hobby i się zasmucił. 
/ Today’s morning Paul carefuuly 

looked at himself in a mirror, so he 
noticed the wrinkle/*hobby and got 

sad. 

11.11 10  0 10 

W hotelu Janek chciał już pójść 
spać, więc szybko wniósł po 

schodach swój bagaż i 
rozpakował go/*ją bardzo 

pospiesznie. / In the hotel, John 
wanted to go to bed, so he took 
his luggageSG.M up and unpacked 

itSG.M / *itSG.F very carefully. 

 33 

Podczas kolacji Ewa nie była w humorze, 
więc tylko mruknęła coś pod 

nosem/*bokiem i zrobiła smutną minę. / 
During the dinner, Eve was not in the mood, 
so she simply mumbled something [lit. under 

the nose/*side] and made a gloomy face. 

100 158 0 230 

W sobotę Gosia postanowiła zrobić 
sałatkę, więc pokroiła 

marchew/*logo i dodała dużo 
selera. / On Saturday Maggie 

decided to prepare a salad, so she 
cut the carrot/*logo and added a lot 

of celery. 

0 12  0 10 

Przed Świętami Kasia robiła 
porządki, więc wyprała dywan i 

rozwiesiła go/*ją na trzepaku 
koło domu. / Before Christmas 
Kate was doing housework, so 
she washed the carpetSG.M and 
hung itSG.M / *itSG.F on a carpet 

beating rack by the house. 

 42 

Przed przyjęciem Janek był tak senny, że 
postanowił wypić mocną kawę/*wódkę i 
nabrał sił. / Before the party John was so 
sleepy that he decided to drink a strong 

coffee/*vodka and he got stronger. 

85.714
29 

364 0 144 

Po skończonej pracy Piotrek był 
bardzo głodny, więc usmażył 

0 15  0 17 
W poczekalni Paweł zrobił się 
głodny, więc sięgnął po słoik i 

 79 
W sierpniu Paweł postanowił, że przeczyta 

ciekawą książkę/*stronę i tak też zrobił. / In 
92.307

69 
857 0 2021 

 
36 The words sprzedać ‘sell’ and kupno ‘buy’ function here as nouns. 
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udko/*bagno i zjadł je razem z 
surówką. / After work, Peter was 

really hungry, so he fried a chicken 
leg/*swamp and ate with a salad. 

wyjął z niego/*niej kilka 
cukierków. / In the waiting room 

Paul got hungry, so he took a 
jarSG.M and pulled some candies 

out of itSG.M / *itSG.F. 

August Paul decided that he would read an 
interesting book/*page, and that is what he 

did. 

W czasie upału Anna była bardzo 
spragniona, więc napełniła 

butlę/*pasztet i miała zapas wody. 
/ In the heat Anne was really 

thirsty, so she filled the bottle/*pate 
and had an extra supply of water. 

0 21  0 26 

Nad jeziorem Gosia się 
zdenerwowała, więc wzięła 

kamień i rzuciła nim/*nią o taflę 
wody. / By the lake Maggie got 

angry, sos he took a stoneSG.M and 
threw itSG.M / *itSG.F across the 

water. 

 143 

W czasie wycieczki Piotrek wpadł na pomysł, 
że zapyta kogoś o drogę/*rzędy i pójdzie 
zwiedzić operę. / On a trip Peter came up 

with the idea that he would ask a friend for 
directions/*rows and he would go to see the 

opera house. 

76.923
08 

849 0 727 

Przed momentem Tomek 
przypomniał sobie o jednej rzeczy, 
więc zrobił ksero/*przemoc i wziął 
je ze sobą do pracy. / A moment ago 
Tom remembered one thing, so he 
took a copy/*violance and brought 

it to work. 

0 17  0 25 

W zeszły czwartek Piotrek chciał 
upiec ciasto, więc użył wałka i 

uformował przy jego/*ich 
pomocy placek. / Last Thursday 
Peter wanted to bake a cake, so 

he used a rolling pinSG.M and 
formed a pie with itsSG.M / 

*theirPL.NM aid. 

 24 

W czasie pikniku Tomek narzekał, że 
obudził się nad ranem/*dołem i jest bardzo 
zmęczony. / At the picnic Tom complained 
that he had woken up in the morning [lit. 

above morning / *[a] hole] and he was very 
tired. 

80 642 0 438 

Zeszłej wiosny Ewa dużo czasu 
spędzała nad jeziorem, więc 

obserwowała gniazdo/*ocet i 
zainteresowała się życiem ptaków. / 
Last spring Eve spent a lot of time 

by the lake, so she observed a 
nest/*vinegar and got interested in 

the life of the birds. 

0 23  0 22 

Wieczorem Anna chciała wysłać 
e-mail, więc wcisnęła klawisz i 

przytrzymała go/*je dłuższą 
chwilę. / In the evening Anne 

wanted to send an e-mail, so she 
pressed a keySG.M and held itSG.M / 

*themPL.NM for a while. 

 33 

W słoneczny dzień Kasia zawołała, że 
otworzy chyba drzwi na oścież/*stryszek i 

wpuści do domu powietrze. / On a sunny day 
Kate cried that she would probably open the 
door wide [lit. to width/*attic] and let some 

air in. 

83.333
33 

1 0 2 
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Jakiś czas temu Janek potrzebował 
gotówki, więc zainwestował w 

złoto/*nóżki i sporo zarobił. / Some 
time ago John needed cash, so he 
invested in gold/*legs and made a 

nice profit. 

0 44  0 58 

Tamtego lata Tomek chciał 
urządzić biwak, więc rozłożył 
kocyk i usiadł na nim/*nich 

razem z rodziną. / That summer 
Tom wanted to go camping, so he 
spread out a blanketSG.M and sat 

on itSG.M / *themPL.NM with his 
family. 

 67 

W zeszły czwartek Ewa była tak szczęśliwa, 
że posłała sąsiadce radosny 

uśmiech/*wierszyk i wzbudziła tym samym 
zaskoczenie. / Last Thursday Eve was so 

happy that she flashed [lit. sent] her 
neighbour a cheerful smile/*poem and this 

came as a shock. 

84.615
38 

28 0 36 

W lecie u Kasi było włamanie, więc 
zamontowała kraty/*echo w oknie 
i na jakiś czas miała spokój. / In the 

summer there was a break-in at 
Kate’s, so she got bars/*echo on 
the windows and had peace for 

some time. 

0 28  0 29 

Któregoś wieczoru Ewa pomyliła 
godzinę, więc nastawiła zegar i 

odwiesiła go/*je na ścianę. / One 
evening Eve got mixed up with 
the time, so she set the clockSG.M 

and hang itSG.M / *themPL.NM on the 
wall. 

 307 

W stadninie Gosia przekazała instruktorowi, 
że nie będzie dziś jeździć na koniu/*ośle i 
kiepsko się czuje. / At the stables Maggie 
told the instructor that she wouldn’t ride a 
horse/*donkey that day and that she was 

feeling bad. 

66.67 101 0 10 

Nocną porą Paweł miał ochotę na 
spacer, więc postanowił przejść się 

wzdłuż molo/*sprzęgła i 
obserwować ocean. / At night Paul 

wanted to go for a stroll, so he 
decided to walk along the 

pier/*clutch and to observe the 
ocean. 

0 18  0 18 

Kilka dni temu Janek chciał zjeść 
coś ciepłego, więc przyrządził 

żurek i podał go/*je na kolację. / 
A few days ago John wanted to 

eat something warm, so he 
prepared a sour rye soupSG.M and 

served itSG.M / *themPL.NM for 
dinner. 

 25 

W czasie awantury Piotrek chciał uniknąć 
odpowiedzialności, więc schował głowę w 
piasek/*błoto i nic nie powiedział. / In a 

little brawl, Peter wanted to avoid 
responsibility, so he buried his head in the 

sand/*mud and did not say anything. 

100 26 0 37 

W czasie wycieczki Gosia spadła z 
dużej wysokości, więc uderzyła się 

w biodro/*spowiedź i musiała 
jechać do szpitala. / During the trip 
Maggie fell from a great height, so 
she bumped her hip/*confession 

and had to go to the hospital. 

0 21  0 24 

Po podróży Kasia zjadła obfity 
posiłek, więc nie czuła głodu i 

zaczęła odczuwać go/*je 
ponownie dopiero następnego 

dnia. / After the journey Kate ate 
a powerful meal, so she did not 

feel hungerSG.M and began to feel 

 7 

We wrześniu Anna dostała atrakcyjną ofertę 
pracy, więc chwyciła byka za rogi/*kości i 

się zgodziła. / In September Anne got an 
attractive job offer, so she took the bull by 
the horns/*bones and accepted the offer. 

100 74 0 80 
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itSG.M / *themPL.NM again only the 
next day. 

Kilka lat temu Piotrek skarżył się 
na wypadanie włosów, więc fryzjer 

polecił mu serum/*krzyżyk i 
problem zniknął. / A few years ago 
Peter complained about hair loss, 
so the hairdresser recommended 

him a serum/*cross and the 
problem disappeared. 

0 17  0 26 

Któregoś dnia Paweł musiał 
przedstawić kolegom plan 
działania, więc opracował 

schemat i pokazał go/*je na 
zebraniu. / One day Paul had to 

present an action plan to his 
colleagues, so he set up a 

schemeSG.M and showed itSG.M / 
*themPL.NM at the meeting. 

 189 

W czasie spotkania Tomek był nie w 
humorze, więc jego znajomy tylko dolał 

oliwy do ognia/*ciasto i zdenerwował go 
swoim komentarzem. / At the meeting Tom 

was not in the mood, so his friend only 
added fuel to the fire/*dough and upset him 

with his comment. 

100 104 0 224 

W piątek wieczorem Anna brała 
udział w występie, więc zatańczyła 

polkę/*sznurek i zaśpiewała 
piosenkę. / On Friday evening Anne 
took part in a show, so she danced 
the polka/*string and sang a song. 

0 37  0 36 

W czasie przerwy Gosia 
zapomniała jakiegoś słowa, więc 
przewertowała słownik i odniosła 
go/*je do biblioteki. / During the 
break Maggie forgot some word, 
so she dug in the dictionarySG.M 

and returned itSG.M / *themPL.NM to 
the library. 

 217 

Po awarii silnika Ewa nie ufała już 
sprzedawcom, więc nie chciała kupić kota w 
worku/*torbie i poprosiła o jazdę próbną. / 
After the engine failure Eve did not trust the 
dealers, so she did not want to buy a pig in a 

poke/*bag and asked for test drive. 

80 103 0 134 

W zeszłym tygodniu Tomek nie 
miał czasu gotować, więc podał na 
obiad frytki/*nerwy i popił Coca-
colą. / Last week Tom did not have 

time to cook, so he served 
chips/*nerves for dinner and drank 

some Coke. 

5.56 71  0 65 

Tamtej nocy samochód Piotrka 
się zepsuł, więc Piotrek naoliwił 
silnik i uruchomił go/*je bardzo 
powoli. / That night Peter’s car 
broke down, so Peter oiled the 
engineSG.M and started itSG.M / 

*themPL.NM very slowly. 

 7 

Kilka tygodni temu Janek znalazł się w 
trudnej sytuacji, więc musiał pokazać, że ma 

głowę na karku/*barkach i szybko 
zareagować. / A few weeks ago John was in 
a difficult situation, so he had to show that 

he had his had screwed on (lit. had his head 
on the neck/*shoulders) and to react 

quickly. 

100 19 0 16 

Wiosną Ewa wybrała się na 
wycieczkę, więc zwiedziła 

0 61  0 59 
Dawno temu Anna chciała kupić 
dom, więc musiała ubiegać się o 

 282 
W czasie konkursu Kasia nie miała żadnych 

szans na wygraną, więc tylko budowała 
71.428

57 
26 0 21 
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pałac/*kaszę i zrobiła dużo zdjęć. / 
In the spring Eve went on a trip, so 

she visited a palace/*groats and 
took many photos. 

kredyt i spłacić go/*je w ciągu 
dziesięciu lat. / A long time ago 
Anne wanted to buy a house, so 
she had to apply for a loanSG.M 
and pay itSG.M / *themPL.NM off in 

ten years. 

zamki na piasku/*skale i ładnie się 
uśmiechała. / During a competition Kate did 
not have a chance to win, so she only built 
castles in the air [lit. built castles on the 

sand/*rock] and smiled nicely. 

W czasie awantury Janek tak się 
zdenerwował, że chwycił się za 

czoło/*kleje i głośno krzyknął. / In 
a little brawl, John got so angry 

that he got his hands his 
forehead/*sticks and yelled. 

0 31  0 32 

Przedwczoraj wieczorem Janek 
pomyślał, że oddzieli od białka 

żółtko i przełożył je/*ją do 
osobnej miski. / The day before 
yesterday John thought that he 
would seperate the egg yolkSG.N 

from the egg white and put itSG.N / 
*itSG.F in a separate bowl. 

 5 

Do niedawna Paweł był bardzo zakochany w 
narzeczonej, więc miał klapki na 

oczach/*nogach i ignorował jej wady. / 
Until recently Paul was madly in love with 
his fiancée, so he was blinkered [lit. had 

blinkers on his eyes/*legs] and ignored her 
faults. 

100 592 0 514 

W czasie kłótni Kasia tak się 
zbulwersowała, że kopnęła 

wiadro/*pierze stojące obok i 
krzyknęła ze złości. / During the 

argument, Kate got so appalled that 
she kicked the bucket/*feathers 
next to her and yelled with rage. 

0 28  0 25 

Kilka miesięcy temu Kasia 
zaproponowała, że wynajmie 

swoje lokum i wysprzątała je/*ją 
bardzo starannie. / A few months 

ago Kate suggested that she 
would rent her placeSG.N and 
cleaned itSG.N / *itSG.F up very 

carefully. 

 3 

Podczas studiów Gosia odrzuciła propozycję 
dobrej pracy, więc do dziś pluje sobie w 

brodę/*szczękę i żałuje tamtej decyzji. / At 
collage Maggie rejected a good job offer, so 

until today she is kicking herself [lit. she 
spits at her own chin/*jaw] and regrets that 

decision. 

80 27 0 22 

Przed Świętami Paweł oznajmił, że 
udekoruje wnętrze/*żniwo i kupi 
mnóstwo lampek choinkowych. / 

Before Christmas Paul said that he 
would decorate the interior/*toll 
and buy many Christmas lights. 

5.56 26  0 16 

Na biwaku Gosia tak bardzo 
zapragnęła zjeść słonecznik, że 

wyłuskała ziarno i upuściła 
je/*ją prosto na ziemię. / At the 
campsite Maggie wanted to eat 

sunflower seeds, so she shelled a 
seedSG.N and dropped itSG.N / *itSG.F 

on the grounds. 

 7 

W czasie dyskusji nikt nie słuchał Piotrka, 
więc tylko rzucał grochem o 

ścianę/*kuchnię i próbował przekonać 
innych do zmiany zdania. / During the 

discussion nobody listened to Peter, so he 
only wasted his breath [lit. threw the beans 

against the wall/*kitchen] and tried to 
persuade others to change their mind. 

100 267 0 365 
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We wrześniu Gosia podkreśliła, że 
zabierze ze sobą bluzę/*dyżur i 

włoży ciepłe buty. / In September 
Maggie emphasised that he would 
take the sweatshirt/*duty with her 

and put the warm shoes on. 

0 37  0 35 

W nocy Anna przypomniała 
sobie, że powinna sprawdzić 

saldo i spojrzała na nie/*nią na 
stronie internetowej. / At night 

Anne remembered that she should 
check the bank balanceSG.N and 

looked at itSG.N / *itSG.F on the 
website. 

 7 

W czasie choroby Anna martwiła się stanem 
córki, więc trzymała rękę na pulsie/*blacie i 
starała się zachować spokój. / While she was 
sick, Anne was worried about her daughter, 
so she was alert [lit. held her hand on the 
pulse/*counter] and tried to stay calm. 

100 12 0 11 

Kilka tygodni temu Piotrek 
przyznał się, że rozbił lustro/*siano 

i obawiał się siedmiu lat 
nieszczęścia. / A few weeks ago 

Peter admitted that he crashed the 
mirror/*hay and was afraid of 

seven years bad luck. 

5.56 32  0 29 

W warsztacie Tomek uznał, że 
musi założyć na pojemnik sito i 

zdjąć je/*ją po przecedzeniu 
piasku. / In the workshop Tom 
decided that he had to put a 

sieveSG.N on the container and 
remove itSG.N / *itSG.F after 

straining. 

 8 

W firmie Tomek chciał zdobyć sympatię 
przełożonych, więc urabiał ręce po 
łokcie/*rękaw i wywiązywał się z 

obowiązków. / In the company Tom wanted 
to win his employer’ affection, so he worked 

his fingers to the bone [lit. moulded his 
hands up to the elbows/*sleeve] and tackled 

all the responsibility. 

100 20 0 50 

W czasie choroby Anna była tak 
znudzona, że zrobiła zabawkę z 

wełny/*basów i dała ją w prezencie 
bratankowi. / While she was sick, 

Anne was so bored that she created 
a toy of wool/*basses and gave it to 

her nephew. 

0 27  0 20 

W pensjonacie Ewa zauważyła, 
że ktoś już pościelił łoże i tylko 

nakryła je/*ją ozdobną narzutą. / 
In the guesthouse Eve noticed 

that someone had already made 
the bedSG.N and she covered itSG.N / 

*itSG.F with an ornamental 
bedspread. 

 9 

W czasie kłótni Ewa nie potrafiła przekonać 
męża do zmiany zdania, więc tylko waliła 

głową w ścianę/*beton i niczego nie 
zdziałała. / During the fight Eve was unable 
to persuade her husband to change his mind 
so she only banged her head against a brick 

wall/*cement and achieved nothing. 

100 267 0 119 

W czasie lekcji Tomek bardzo się 
zestresował, że zgubił 

ściągę/*gardło i w efekcie oblał 
test. / At class Tom got really 
stressed as he lost his cheat 

0 40  0 50 

W czasie spotkania Kasia 
pomyślała, że odgarnie z czoła 
pasmo włosów i założy je/*ją 

sobie za ucho. / During the 
meeting Kate thought that she 
would move a hair strandSG.N 

 10 

Dopiero co Janek przejął dodatkowe 
obowiązki, więc tylko wbił sobie gwóźdź do 
trumny/*deski i zostawał w pracy dłużej. / 
Recently John took over some extra duties, 

so he only drove the final nail into the 
coffin/*plank and stayed after hours. 

75 20 0 53 
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sheet/*throat and as a result, he 
failed the test. 

from her forehead and tuck itSG.N / 
*itSG.F behind her ear. 

Wczoraj Ewa zaznaczyła, że 
sfotografowała słonie/*przykrość i 

wygrała konkurs fotograficzny. / 
Yesterday Eve emphasised that she 

had photographed 
elephants/*trouble and won a 

contest. 

0 13  0 15 

Podczas gotowania Paweł był 
niezadowolony, że musi 

przecedzić makaron przez sitko i 
przepłukać je/*ją następnie 

wodą. / While cooking, Paul was 
unhappy that he had to drain 
pasta with a colanderSG.N and 
rinse itSG.N / *itSG.F with water. 

 10 

W czasie randki Kasia nie chciał oszukiwać 
chłopaka, więc wyłożyła kawę na 

ławę/*stolik i opowiedziała o swojej 
tajemnicy. / On a date Kate did not want to 
deceive her boyfriend, so she laid her cards 

on the table [lit. put the coffee on the 
bench/*little table] and revealed her secret. 

100 25 0 55 

Pod koniec dnia Paweł uznał, że 
wypłaci rentę/*klapki i kupi sobie 
zestaw do majsterkowania. / At the 
end of the day Paul decided that he 

would withdraw his pension 
cash/*slippers and buy a tool set. 

0 44  0 36 

Podczas zajęć Anna tak bardzo 
się nudziła, że naszkicowała 

słońce i pokolorowała je/*ją na 
żółty kolor. / At classes Anne was 
so bored that she drew the SunSG.N 
and coloured itSG.N / *itSG.F yellow. 

 15 

Podczas kłótni Paweł był naprawdę 
wściekły, więc zadał cios poniżej 

pasa/*brzucha i powiedział całą prawdę. / 
During the argument Paul was really 

furious, so he hit below the belt/*stomach 
and told the whole truth. 

100 148 0 131 

Na spotkaniu Kasia wyraziła opinię, 
że zatrudni zespół/*przejście 

ekspertów i wspólnie rozwiążą 
problem. / During the meeting Kate 
stated that she would hire a expert 

team/*transition and they will 
tackle the problem together. 

0 233  0 204 

W salonie SPA Tomek był 
zadowolony, że ktoś zrobi mu 
masaż ciała i nasmaruje je/*ją 

później oliwką. / In the spa Tom 
was glad that someone would 
massage his bodySG.N and rub 

some oil on itSG.N / *itSG.F. 

 16 

W nowej pracy Gosia czuła się zagubiona, 
więc dała prowadzić się za rączkę/*ramię i 

szybko nabrała wprawy. / In a new job 
Maggie felt puzzled, so she let others lead 

her by the hand/*arm and quickly got some 
practice. 

100 67 0 50 

Rano Paweł powiedział synowi, że 
chętnie pobawi się 

autkiem/*zejściem i tak właśnie 
zrobił. / In the morning Paul told 
his son, that he would gladly play 

0 32  0 22 

W czasie pikniku Ewa 
sprecyzowała, że bardzo dba o 

zdrowie i martwi się o nie/*nią 
do przesady. / At the picnic Eve 

clarified that she took care of her 

 18 

Na spotkaniu Piotrek był najbardziej 
doświadczony, więc rozstawiał wszystkich 

po kątach/*rogach i mówił im co robić. / At 
the meeting Peter was the most experienced 

one, so he threw his weight around [lit. 

100 93 0 74 
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with a car/*descent and that is 
what he did. 

healthSG.N and worried about itSG.N 
/ *itSG.F in the extreme. 

ordered everyone into the corners/*horns] 
and told them what to do. 

W czasie zakupów Gosia 
postanowiła, że ulepi kluski/*raty i 

kupiła dużo mąki. / While doing 
shopping Maggie decided that she 

would prepare the dumplings/ 
*installments and bought a lot of 

flour. 

0 63  0 63 

W szpitalu Janek zaproponował, 
że zapisze wyraźnie swoje imię i 

dodatkowo je/*ją jeszcze 
przeliterował. / In the hospital 
John suggested that he would 
write his nameSG.N down very 
clearly and he spelled itSG.N / 

*itSG.F in addition. 

 22 

Od zawsze Anna bardzo martwiła się o 
synka, więc trzymała go pod 

kloszem/*daszkiem i była przewrażliwiona. 
/ All the time Anne was really worried about 
her son, so she wrapped him in cotton wool 
[lit. held him under a cloche/*roof] and was 

oversensitive. 

80 12 0 8 

Parę dni temu Piotrek pomyślał, że 
zrobi porządki w 

szafkach/*palcach i od razu 
posprzątał też balkon. / A few days 
ago Peter thought that he would 

order the stuff inside the 
cabinets/*fingers and cleaned the 

balcony right away. 

0 95  0 158 

Podczas próby Kasia przyznała, 
że zaprosiła kolegę na piwo i 

wypili je/*ją wspólnie w barze w 
pobliżu. / At rehearsal Kate 
admitted that she invited her 
friend for a beerSG.N and they 

drank itSG.N / *itSG.F together in a 
nearby pub. 

 171 

Przed imprezą Tomek miał już prawie 
wszystko przygotowane, więc tylko postawił 
kropkę nad i/*nad jot i rozwiesił wszędzie 

balony. / Before the party Tom had 
everything prepared, so he only dotted his 

I’s/*J’s and hung the balloons everywhere. 

100 N/A 0 N/A 

Po posiłku Anna ogłosiła, że dobrze 
zna się na winach/*resztach i 

wszystkie bardzo jej smakowały. / 
After the meal Anne announced that 

she knows everything about 
wines/*rests and that she liked them 

all. 

0 90  0 78 

W czasie remontu Paweł uznał, 
że odchyli na chwilę wieko i 

zaraz potem zatrzasnął je/*ją z 
wrzaskiem. / In the middle of the 
renovation, Paul decided that he 
would open the lidSG.N and right 
after he slammed itSG.N / *itSG.F 

screaming. 

 177 

W marcu Gosia bardzo się zezłościła, że 
niespodziewanie lunęło jak z cebra/*rynny i 

wróciła do domu cała mokra. / In March 
Maggie got really angry that it rained cats 

and dogs [lit. it rained from a wooden 
pail/*drainpipe] and she went home wet. 

70 0 0 0 

W hotelu Tomek sprecyzował, że 
pracuje jako tłumacz/*rura i 

przyjechał tutaj służbowo. / In a 
0 94  0 72 

Pięć minut temu Gosia 
powiedziała, że uchyli okno i 
zamknęła je/*ją po krótkiej 

 195 
Na imprezie panowała miła atmosfera, więc 

Janek poczuł się jak u siebie w 
domu/*pracy i uśmiechnął się radośnie. / At 

85.714
29 

1738 0 1956 
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hotel Tom clarified that he worked 
as a translator/*pipe and he was 

there on business. 

chwili. / Five minutes ago 
Maggie said that she would open 
the windowSG.N slightly and closed 
itSG.N / *itSG.F after a short while. 

the party the atmosphere was really nice, so 
John felt like it was his place [lit. 

home/*job], too and he smiled happily. 

Chwilę temu Ewa zaznaczyła, że 
wyszorowała już wszystkie 

wanny/*czucie i może pomóc w 
prasowaniu. / A while ago Eve 

emphasised that she had already 
scrubbed the bathtubs/*sensation 
and that she could help with the 

ironing. 

0 73  0 79 

Na balu Tomek przyznał się, że 
wykonał nieudane salto i 

zakończył je/*ją niebezpiecznym 
upadkiem. / At the ball Tom 

admitted that he had done an 
unsuccessful somersaultSG.N and 

finished itSG.N / *itSG.F with a 
dangerous collapse. 

 229 

W wakacje Kasia mieszkała u babci, więc 
było jej tam dobrze jak u Pana Boga za 

piecem/*drzewem i świetnie się bawiła. / 
On holidays Kate lived with her 

grandmother, so she was as comfortable as 
two peas [lit. as by God behind the 

stove/*tree] and she had a lot of fun. 

85.714
29 

269 0 163 

O północy Janek tak bardzo się 
zasmucił, że wybrał się do 

baru/*dzieła i upił do 
nieprzytomności. / At midnight 

John got so sad that he went to a 
pub/*masterpiece and got 

extremely drunk. 

0 79  0 79 

W sierpniu Ewa stwierdziła, że 
wypoleruje srebro i odstawiła 
je/*ją na półkę w salonie. / In 
August Eve decided that she 

would polish silverSG.N and put 
itSG.N / *itSG.F on a shelf in the 

living room. 

 301 

Podczas zebrania koledzy Pawła plotkowali, 
więc zadziałało to na niego jak płachta na 
byka/*dzika i sobie poszedł. / During the 

meeting Paul’s friends were gossping, so this 
was for him like a red rag to a bull/*boar 

and he went away. 

100 26 0 23 

Podczas kolacji Kasia 
zaproponowała, że doprawi 

kotlet/*ogród i poszła do kuchni po 
sól. / At dinner Kate suggested that 
she would season the steak/*garden 

and went to the kitchen to fetch 
some salt. 

0 46  0 45 

Kilka tygodni temu Janek rzekł, 
że kolega podniósł jego ego i 
dowartościował je/*ją miłym 
komplementem. / A few weeks 
ago John said that a friend fed 
his egoSG.N and stroked itSG.N / 

*itSG.F with a nice compliment. 

 349 

W czasie sprawdzianu Gosia nic nie 
pamiętała, więc kombinowała jak koń pod 

górkę/*szopą i spisywała od kolegi. / 
During the test Maggie did not remember 
anything, so she tried anything [lit. like a 

horse uphill/*past the barn] and copied off 
her friend’s test. 

85.714
29 

51 0 24 

Nad jeziorem Paweł zamyślił się 
tak bardzo, że wystraszył się 

krowy/*serów i aż odskoczył na 
0 59  0 65 

Na wycieczce Paweł zaznaczył, 
że znalazł pod drzewem pisklęSG.N 

i napoił jeSG.N / *itSG.F wodą ze 
 406 

Za starych czasów Piotrek pokłócił się z 
siostrą, więc teraz lubią się jak pies z 

kotem/*obcym i dogryzają sobie nawzajem. 
100 163 0 115 
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bok. / By the lake Paul was in such 
a pensive mood, that he got scared 

of a cow/*cheeses and jumped 
away. 

strzykawki. / On a trip Paul 
stressed that he found a 

nestlingSG.N by the tree and 
watered itSG.N / *itSG.F with a 

syringe. 

/ In the old days, Peter argued with his 
sister, so now they fight like cat and dog [lit. 
like each other like dog and cat/*stranger] 

and snipe at each other. 

Przed Wigilią Gosia zaakcentowała, 
że sprezentuje siostrzenicy 
klocki/*cyfrę i natychmiast 

zamówiła je przez Internet. / Before 
Christmas Eve Maggie stressed that 

she would give her niece some 
bricks/*digit and immediately 

ordered them online. 

0 32  0 33 

W czasie przeziębienia Gosia 
wyznała, że zażyła wapno i 

popiła je/*ją zimną wodą. / While 
she had a cold, Maggie confessed 

that she had taken calciumSG.N 
and she swallowed itSG.N / *itSG.F 

together with some water. 

 410 

Swego czasu Anna założyła popularną 
kawiarnię, więc teraz lokale mnożą się tu jak 

grzyby po deszczu/*burzy i Anna ma 
konkurencję. / At one time Anne opened a 
popular caf, so now places like that are 
multiplying [lit. like mushrooms after 

rain/*storm] and Anne has competition. 

100 102 0 58 

Godzinę temu Piotrek przedstawił 
propozycję, że uporządkuje 

garaż/*pasek i szybko zabrał się do 
pracy. / An hour ago Peter offered 

that he would tidy up the 
garage/*belt and quickly got to 

work. 

0 68  0 74 

U dentysty okazało się, że Paweł 
powinien oczyścić szkliwo i 
usunąć z niego/*nich kamień 
nazębny. / At the dentist’s it 

turned out that Paul should clean 
the enamelSG.N [of his teeth] and 
remove the plaque from itSG.N / 

*themPL.NM. 

 305 

W młodości Tomek dostał drogi zegarek, 
więc pilnował go jak oka w głowie/*twarzy 
i ma go aż do dziś. / In his youth Tom got an 

expensive watch, so he watched it like a 
hawk [lit. watched it like an eye in your 

head/*face] and he still has it. 

100 735 0 204 

W wakacje Anna zamarzyła, że 
popływa w rzece/*biurku i o mało 
się nie utopiła. / On holidays Anne 
wished to swim in the river/*desk, 

and she almost drowned. 

11.11 75  0 81 

W czerwcu Piotrek zapomniał, że 
nie zrobił przeglądu swojego 
kombi i pojechał nim/*nimi 
prosto przed siebie. / In June 
Peter forgot that the had not 
serviced his estate carSG.N and 

drove away in itSG.N / *themPL.NM. 

 4 

Przy przeprowadzce Ewa zapomniała 
spakować ten dokument, więc przepadł jak 

kamień w wodę/*oku i już się nie znajdzie. / 
While she was moving, Eve forgot to pack 
this document, so it vanished into this air 
[lit. vanished like a stone into water/*eye] 

and they will never find it. 

100 902 0 592 
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W nowej pracy Tomek postanowił, 
że oceni wygląd /*jesień 

współpracowników i przyjrzał im 
się uważnie. / In a new job Tom 
decided that he would judge the 
appearance/*autumn of his co-

workers and looked at them 
carefully. 

11.11 46  0 56 

W czasie konkursu Janek 
dowiedział się, że musi zamoczyć 

w atramencie pióro i napisać 
nim/*nimi bardzo starannie 

dyktando. / During the 
competition John found out that 
he had to dip the fountain penSG.N 

in the inkwell and use itSG.N / 
*themPL.NM to write from dictation. 

 4 

W szkole Janek był otyły, więc ruszał się jak 
mucha w smole/*dżemie i nie umiał szybko 

biegać. / At school John was obese, so he 
moved at a sloth-like pace [lit. moved like a 
fly in the ointment/*jam] and could not run 

quickly. 

100 8 0 15 

Przed imprezą Ewa zdecydowała, 
że wręczy koleżance 

świeczki/nocleg i upiecze pyszny 
tort. / Before the party Eve decided 
that she would give her friend some 

candles/*overnight and bake a 
delicious cake. 

0 50  0 49 

W dzieciństwie Gosię tak bardzo 
zainteresowało pewne egzotyczne 
plemię, że poczytała o nim/*nich 

w encyklopedii. / In childhood 
Maggie got so interested in some 

exotic tribeSG.N, that she read 
about itSG.N / *themPL.NM in an 

encyclopaedia. 

 5 

W czasie debaty Kasia się stresowała, więc 
siedziała cicho jak mysz pod 

miotłą/*strzechą i nic nie komentowała. / 
During the debate Kate was really stressed, 
so she was quiet as a church mouse [lit. as a 

mouse by the broomstick/*thatched roof] 
and commented on nothing. 

85.714
29 

6 0 1 

W supermarkecie Janek zauważył, 
że niepotrzebnie dodał do koszyka 
mąkę/*grono i odłożył paczkę z 

powrotem na półkę. / At the 
supermarket John noticed that he 

had unnecessarily added 
flour/*cluster to the basket and put 

the packet back on the shelf. 

0 56  0 76 

W czasie przesłuchania Piotrek 
wyjaśnił, że jako chłopak był już 
w wojsku i spędził w nim/*nich 

całe dwa lata. / During the 
interrogation Peter explained 

that as a boy he had already been 
in the armySG.N and spent two 

years there [in itSG.N / *themPL.NM]. 

 5 

Do wczoraj Paweł był zupełnie zdrowy, więc 
wiadomość o chorobie spadła na niego jak 
grom z jasnego nieba/*piekła i bardzo go 

zasmuciła. / Until yesterday Paul was 
perfectly healthy, so the news about an 

illness hit him like a bolt of lightening [lit. 
like a thunder of light heaven/*hell] and he 

got really sad. 

100 84 0 64 

Swego czasu Kasia doszła do 
wniosku, że zajmie się 

praniem/*erą i przez nieuwagę 
zepsuła pralkę. / At one time Kate 
came to the conlcusion that she 

0 73  0 70 

W lesie Piotrek przyznał, że 
nareszcie poczuł ciepło i cieszył 
się nim/*nimi dłuższą chwilę. / 
In the forest Peter admitted that 

he finally felt warmthSG.N and 

 5 

Na przyjęciu Gosia była bez partnera, więc 
znajomi traktowali ją jak piąte koło u 

wozu/*młyna i było jej przykro. / At the 
party Maggie was alone, so her friends 

100 19 0 13 
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would take care of the laundry/*era 
and broke the washing machine by 

mistake. 

enjoyed itSG.N / *themPL.NM for some 
time. 

treated her like fifth wheel [lit. by the 
carriage/*mill] and she was sorry. 

W szkole Janek pochwalił się, że 
potrafi narysować kółka/*etat i nie 
używa przy tym cyrkla. / At school 
John boasted that he could draw a 
circle/*tenure and did not have to 

use the compass. 

0 92  0 80 

W czasie urlopu Anna 
postanowiła, że dobuduje w 

ogrodzie patio i wyłoży je/*ich 
płytkami z marmuru. / On 

holidays Anne decided that she 
would build a patioSG.N in her 

garden and that she would install 
marble tiles there [in itSG.N / 

*themPL.NM]. 

 5 

Podczas podpisywania umowy Piotrek był 
zamyślony, więc wpadł jak śliwka w 

kompot/*deser i dał się naciągnąć. / While 
signing the agreement Peter was very 

pensive, so he got stuck in a jam [lit. fell like 
a plum into a compote/*dessert] and got 

tricked. 

100 11 0 13 

W czasie konkursu Gosia 
przyznała, że sama wycięła z 

papieru skrzydła/*kąpiel i zajęła 
pierwsze miejsce. / During the 

competition Maggie admitted that 
she had cut the wings/*bath on her 
own, and she was awarded the first 

prise. 

0 36  0 33 

Ostatnim razem Kasia 
podkreśliła, że film wywarł na 

niej piętno i nie mogła się 
go/*ich pozbyć jeszcze długo. / 
Last time Kate emphasised that 
the movie made its markSG.N on 
her and she could not get rid of 
itSG.N / *themPL.NM for a long time. 

 5 

W czasie kłopotów Anna była 
zdesperowana, więc chwyciła się jedynego 
rozwiązania jak tonący brzytwy/*ostrza i 

rozwiązała swój problem. / In times of 
trouble Anne was depressed, so she clang to 
the only solution like a drowning man [lit. to 
a razor/*blade] and she solved the problem. 

100 2 0 2 

Podczas śniadania Piotrek wyszedł 
z propozycją, że przepołowi 
gruszkę/*olej i podzieli się z 
siostrą. / At breakfast Peter 

suggested that he would cut the 
pear/*oil into halves and that he 

would share it with his sister. 

0 46  0 53 

W czasie seansu Piotrek miał 
wrażenie, że ujrzał widmo i 

przestraszył się go/*ich 
ogromnie. / During the show 

Peter had an impression that he 
had seen a phantomSG.N and was 

terribly scared of itSG.N / 
*themPL.NM. 

 5 

W chłopięcym wieku Tomek był dosyć 
naiwny, więc można w nim było czytać jak 
w otwartej księdze/*Torze i łatwo dał się 

oszukać. / In boyhood Tom was rather 
gullible, soi t was possible to read him like 
[an open] book/*Torah and he got tricked. 

100 43 0 40 
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Po zachodzie słońca Anna miała 
wrażenie, że usłyszała w zaroślach 

zwierzę*profil i bardzo się 
przestraszyła. / After the sunset 

Anne had an impression that she 
had heard some animal/*profile in 

the bushes and she was really 
scared. 

0 84  0 79 

W czasie konfliktu Anna 
uświadomiła sobie, że poniosła 
fiasko i martwiła się nim/*nimi 

jeszcze długo potem. / At the time 
of the conflict, Anne realised that 

her efforts ended in failureSG.N 
and she was worried about itSG.N / 

*themPL.NM long after. 

 8 

W teatrze Ewa zobaczyła dawną koleżankę, 
więc najpierw stanęła jak słup soli/*drewna 

i dopiero po chwili ją zawołała. / In the 
theatre Eve saw an old friend, so she first 

stood like a statue [lit. like a pillar of 
salt/*wood] and only then did she call her. 

100 62 0 52 

Po przyjeździe Tomek bał się, że 
nie zdąży na metro/*uda i 

ostatecznie wziął taksówkę. / After 
the arrival Tom was afraid that he 

would miss the subway/*thighs and 
finally, he took a cab. 

0 129  0 142 

W górach Tomek trochę się 
zmęczył, więc znalazł dwa kije i 
podparł się nimi/*nim na czas 
marszu. / In the mountains Tom 
was a bit tired, so he found two 

sticksPL.NM and leaned on themPL.NM 

/ *itSG.M while walking. 

 75 

Po zmroku Janek zobaczył w ogrodzie 
złodzieja, więc zrobił się blady jak 

ściana/*mleko i zadzwonił na policję. / At 
night John saw a thief in the garden, so he 
got white as a sheet [lit. like a wall/*milk] 

and called the police. 

85.714
29 

267 0 154 

W niedalekiej przeszłości Ewa tak 
bardzo zaspała, że spóźniła się na 
tramwaj/*szybę i nie zdążyła na 

egzamin. / Not a long time ago Eve 
overslept, so she missed the 

tram/*glass and did not get on time 
for the exam. 

16.67 100  0 108 

Po podróży Ewa uwypukliła, że 
kiedyś prowadziła tiry i jeździła 

nimi/*nim po całej Europie. / 
After the journey Anne 

emphasised that she once drove 
lorriesPL.NM and used themPL.NM / 
*itSG.M to travel around Europe. 

 11 

Po egzaminie Kasia była z siebie 
zadowolona, więc czuła się lekka jak 

piórko/*okruch i odetchnęła z ulgą. / After 
the exam Kate was pleased with herself, so 
she felt light as a feather/*crumb and she 

was relieved. 

100 3 0 3 

W czasie randki Janek tak bardzo 
rozzłościł się na dziewczynę, że 
wyszedł z kina/*cukrów i już 

nigdy do niej nie dzwonił. / During 
the date John got so angry at his 

girlfriend that he escaped from the 
cinema/*sugar and he never called 

her again. 

0 122  0 131 

We wrześniu Janek ogłosił, że ma 
zamiar odwiedzić więźniów i 
porozmawiać z nimi/*nim o 

różnych sprawach. / In September 
John announced that he was 

going to visit some prisonersPL.NM 
and talk to themPL.NM / *itSG.M about 

various issues. 

  

Od dziecka Paweł był bardzo zasadniczy, 
więc i tym razem był uparty jak osioł/*koza 
i postawił na swoim. / Since childhood Paul 
was really diligent, so also that time he was 
stubborn as a mule [lit. as a donkey/*goat] 

and he had it his way. 

100 10 0 20 
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Do niedawna Kasia była 
niezadowolona, że spędza dużo 

czasu w biurze/*łapach i chciała 
objąć inne stanowisko. / Until 

recently Kate was very annoyed 
that she spent so much time in the 

office/*paws and wanted to change 
the job. 

0 162  0 146 

Podczas studiów Kasia obiecała 
sobie, że będzie częściej 

wychodzić na targi i kupować na 
nich/*nim zdrową żywność. / At 

college Kate promised herself 
that she would go to the 

marketsPL.NM more often and buy 
healthy food there [lit. on 

themPL.NM / *itSG.M]. 

 27 

Przy badaniu krwi Gosia miała doskonałe 
wyniki, więc była zdrowa jak ryba/*lekarz i 
bardzo ją to ucieszyło. / After the blood test 
Maggie had excellent results, so she was as 
fit as a fiddle/*lekarz [lit. as a fish/*doctor] 

an she was really happy about that. 

71.428
57 

209 0 334 

W poniedziałek Paweł stwierdził, 
że odda bilet/*lipiec nieznajomej 

kobiecie i nie poszedł na mecz. / On 
Monday Paul decided that he would 
give the ticket/*June to a stranger 

and did not go to see the game. 

0 132  0 150 

Na lotnisku Paweł odkrył, że 
obawia się lotów i stresuje się 

nimi/*nim na długo przed 
podróżą. / At the airport Paul 

discovered that he was afraid of 
the flightsPL.NM and is stressed out 

about themPL.NM / *itSG.M long 
before the journey. 

 37 

Niedawno Janek zawiadomił wszystkich, że 
obejrzał właśnie serial pt. "Świat wg 

Kiepskich/*Wiernych" i wywołał tym 
samym sensację. / Recently John notified 

everyone that he has just seen the TV series 
“The World According to the 

Kiepskis37/*Wiernys” and it was a scoop. 

71.428
57 

41 0 23 

Podczas podpisywania umowy 
Gosia wyjaśniła, że już zanotowała 

hasło/*zimy i ma dostęp do 
wszystkich danych. / While signing 

the agreement Maggie explained 
that she had already jotted down 
the password/*winter and had 

access to all the data. 

0 136  0 174 

Na spotkaniu Gosia 
zaakcentowała, że poznała 
niedawno kilku sędziów i 

zaprosiła ich/*go na kolację. / At 
the meeting Maggie emphasised 
that she had recently met a few 
judgesPL.NM invited themPL.NM / 

*itSG.M for dinner. 

 48 

W lecie Piotrek trochę się nudził, więc 
przeczytał baśń „O Księżniczce na Ziarnku 

Grochu/*Mango” i zapewnił sobie 
rozrywkę. / In the summer Peter was a bit 
bored, so he read the fairy tale about “The 
Princess and the Pea/*Mango” and this 

provided some entertainment. 

100 2 0 2 

Podczas spotkania Piotrek uzgodnił, 
że stworzy nazwę/*ciotki i 

zaprojektuje logo. / During the 
0 186  0 148 

Podczas kolacji Piotrek złożył 
ofertę, że odsprzeda dziecięce 
wózki i zażąda za nie/*niego 

 85 
O północy Anna miała wszystkiego dość, 

więc przeczytała baśń „O Siedmiu 
Krasnoludkach i Królewnie 

100 9 0 5 

 
37 The Polish surname Kiepski could be translated into English as poor or shabby, while the unexpected equivalent Wierny – as faithful. 
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meeting Peter decided that he 
would think up the name/*aunts 

and design the logo. 

sporej sumy. / During the dinner 
Peter offered that he would sell 

baby carriagesPL.NM and require a 
lot of money for themPL.NM / *itSG.M. 

Śnieżce/*Pchełce” i od razu poczuła się 
lepiej. / At midnight Anne had enough, so 
she read the fairy tale about “The Seven 

Dwarfs and Snow White/*Little Flea” and 
she immediately felt better. 

Na przyjęciu Anna przejęła się, że 
nie spróbowała mięsa/*czwartku i 
z nikim nie porozmawiała. / At the 
party Anne was worried that she 
did not taste the meat/*Thursday 

and did not talk to anyone. 

0 191  0 204 

A czasie sprawdzianu Anna 
zauważyła, że potrafi czytać 

chińskie znaki i rozumie je/*go 
całkiem dobrze. / During the test 
Anne notices that she could read 

Chinese charactersPL.NM and 
understood themPL.NM / *itSG.M quite 

well. 

 113 

Przed momentem Tomek umierał z nudów, 
więc przeczytał baśń „O Kocie w 

Butach/*Mieście” i natychmiast się 
rozchmurzył. / A moment ago Tom was 

dying of boredom, so he read the fairy tale 
about “Puss in Boots/*Town” and he 

cheered up. 

81.25 388 0 454 

W środku nocy Tomek zgłodniał 
tak bardzo, że ugotował sobie 

jajka/*termin i zjadł posiłek o 
trzeciej w nocy. / In the middle of 
the night Tom got so angry that he 

boiled some eggs/*deadline and ate 
the meal at 3 AM. 

0 197  0 161 

W wakacje Tomek nudził się tak 
bardzo, że wbił w ziemię pale i 
zrobił z nich/*niego ogrodzenie 

wokół działki. / On holidays Tom 
was so bored that he stack a few 
pikesPL.NM on the grounds and got 

some fencing from themPL.NM / 
*itSG.M. 

 129 

W piątek wieczorem Ewa usychała z nudów, 
więc obejrzała film pt. „Lot nad kukułczym 
gniazdem/*jajem” i zrobiła się weselsza. / 
On Friday evening Eve was really bored, so 
she watched the movie “One Flew Over the 
Cuckoo's Nest/*Egg” and she felt happier. 

100 23 0 99 

Po kłótni Ewa była tak bardzo 
zdenerwowana, że z trudem 

przełknęła kawałek 
chleba/*centrum i nie miała nawet 

ochoty na kawę. / After the 
argument Eve was so annoyed that 
she could barely swallow the piece 
of bread/*centre and she did not 

want the coffee. 

0 169  0 178 

Na lekcji tańca Kasia spostrzegła, 
że potrafi naśladować ruchy 
innych i wykonywać je/*go z 

wielką gracją. / During the dance 
lesson Kate notices that she could 

imitate the movementsPL.NM of 
others and controlled themPL.NM / 

*itSG.M gracefully. 

 226 

Podczas urlopu Janek odczuwał nudę, więc 
obejrzał film pt. „Władca pierścieni: Powrót 
króla/*wujka” i humor mu się poprawił. / 
On vacation John felt bored, so he watched 

the movie “The Lord of the Rings: The 
Return of the King/*Uncle” and his mood 

improved. 

100 61 0 149 
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W młodości Janek gotował na tyle 
dobrze, że potrafił przyrządzić 

grzyby/*kieszeń i podać do tego 
odpowiedni sos. / In his youth John 

cooked so well that he could 
prepare some mushrooms/*pocket 
and serve them with an appropriate 

sauce. 

0 75  0 73 

Za dawnych lat Janek był tak 
zdyscyplinowany, że wypisał 

swoje cele i zrealizował je/*go 
krok po kroku. / Years ago John 
was sos elf-disciplined that he 
wrote down his goalsPL.NM and 

realised themPL.NM / *itSG.M one by 
one. 

 289 

Dziś rano Kasia miała wolne, więc obejrzała 
film pt. „Gwiezdne wojny/*mowy” i 
zachwyciły ją efekty specjalne. / This 

morning Kate took time off, so she watched 
the movie “Star Wars/*Speeches” and she 

was delighted with the special effects. 

93.333
33 

373 0 371 

Po długim biegu Kasia była tak 
wyczerpana, że natychmiast zajęła 

ławkę/*rocznik w parku i 
odetchnęła głęboko. / After a long 

run Kate was so exhausted that she 
immediately sat on a bench/*year 

in the park and exhaled deeply. 

0 43  0 68 

Podczas spotkania Kasia zgłosiła, 
że chciałaby przedstawić swoje 

plany i skupić się na nich/*nim z 
całej siły. / During the meeting 

Kate reported that she would like 
to present her plansPL.NM and 

focus on themPL.NM / *itSG.M with all 
her stength. 

 305 

W zeszłym tygodniu Paweł wziął urlop, więc 
obejrzał film pt. „Jak wytresować 

smoka/*kotka” i spodobała mu się gra 
aktorska. / Last week Paul took time off, so 
he watched the movie “How to Train Your 
Dragon/*Kitten” and he liked the acting. 

81.25 28 0 37 

Przy przeprowadzce Paweł obiecał, 
że naprawi bramę/*ziele i wymieni 
wszystkie okna. / While moving out, 
Paul promised that he would fix the 

gate/*weed and replace all the 
windows. 

0 59  0 52 

Na przyjęciu Paweł 
poinformował zebranych, że 

zauważył właśnie dwie ważki i 
wygonił je/*ją szybko z pokoju. / 

At the party Paul informed 
everyone that he had just noticed 

two dragonfliesPL.NM and got 
themPL.NM / *itSG.F out of the room. 

 6 

Po zachodzie słońca Gosia chciała odpocząć, 
więc obejrzała film pt. „Przeminęło z 

wiatrem/*krzykiem” i zainteresowała ją 
przedstawiona historia. / At night Maggie 

wanted to get some rest, so she watched the 
movie “Gone with the Wind/*Scream” and 

she got interested in the story. 

100 87 0 55 

Na przesłuchaniu Gosia zgłosiła, że 
w przybliżeniu oszacuje 

wartość/*forum domu i bardzo się 
pomyliła. / During the interview 
Maggie reported that she would 

guesstimate the value of the 

5.56 173  0 170 

W czasie debaty Gosia wyraziła 
przekonanie, że prowadziła 

kampanię w kilku gminach i w 
każdej z nich/*niej wygra 

wybory. / During the debate 
Maggie expressed the belief that 

 61 

Kilka lat temu Piotrek spędzał wakacje w 
domu, więc przeczytał książkę pt. „Harry 

Potter i Insygnia Śmierci/*Królów” i 
zaciekawiły go losy bohaterów. / A few years 
ago Peter spent holidays at home, so he read 

the book “Harry Potter and the Deathly 

100 195 0 61 
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house/*forum and she got really 
wrong. 

she had already run the 
campaign in several 

municipalitiesPL.NM and she would 
win in themPL.NM / *itSG.F all. 

Hallows/*Kings” and he got interested in 
the characters’stories. 

Jeszcze do wczoraj Piotrek był 
zadowolony, że opalił skórę/*efekt 

i cieszył się wakacjami. / Only 
yesterday Peter was really glad that 
he had tanned his skin/*effect and 

enjoyed his holidays. 

0 148  0 189 

W środę Piotrek zamyślił się tak 
bardzo, że zarzucił sieci rybackie 

i wyciągnął je/*ją dopiero po 
kilku godzinach. / On Wednesday 

Peter fell into such a pensive 
mood that he threw his netsPL.NM 

and got themPL.NM / *itSG.F out after 
a few hours. 

 124 

Po śniadaniu Anna miała jeszcze trochę 
czasu, więc obejrzała program pt. „Rolnik 

szuka żony/*matki” i bardzo się wciągnęła. 
/ After breakfast Anne still had some time, so 

she watched the TV show “The Farmer 
Looks For a Wife/*Mother” and she got 

caught up. 

100 400 0 725 

Podczas kłótni Anna oznajmiła, że 
spędzi wolny czas na 

działce/*wtorkach i szybko 
wyjechała. / During the argument 
Anne stated that she would spend 

her free time in her garden 
plot/*Tuesdays and left 

immediately. 

0 245  0 231 

Swego czasu Anna sformułowała 
opinię, że polubiła miody pitne i 

podaje je/*go codziennie na 
śniadanie. / At the time Anne 

formed the opinion that she had 
liked honey winesPL.NM and served 

themPL.NM / *itSG.M for breakfast 
every day. 

 63 

Przed Wigilią Tomek chciał zrobić córce 
prezent, więc kupił książkę pt. „Ania z 

Zielonego Wzgórza/*Boru” i córka była 
zachwycona. / Before Christmas Eve Tom 

wanted to plan a gift for his daughter, so he 
bought a book titled “Anne of Green 

Gables/*Woods” and the daughter was 
delighted. 

100 10 0 10 

W środę Tomek zadeklarował, że 
przygotuje się do sesji/*białek i 

dotrzymał słowa. / On Wednesday 
Tom promised that he would study 
for the exam session/*proteins and 

he kept the promise. 

0 102  0 35 

W chłopięcym wieku Tomek 
uznał, że zaangażuje się w ruchy 

studenckie i był ich/*jego 
działaczem przez cały okres 
studiów. / In boyhood Tom 

decided that he would engage 
himself in students’ 

movementsPL.NM and he 
participated in themPL.NM / *itSG.M 

all through college. 

 226 

Pod koniec dnia Ewa chciała się 
zrelaksować, więc przeczytała książkę pt. 

„Władca Pierścieni: dwie wieże/*baśnie” i 
bardzo szybko zasnęła. / By the end of the 
day Eve wanted to relax, so she read the 
book “The Lord of the Rings: The Two 

Towers/*Tales” and she was fast asleep. 

100 29 0 4 
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W czasie spotkania Ewa rzekła, że 
odsłuchała już płytę/*zimno i 

poleciła utwór znajomym. / At the 
meeting Eve said that she had 

already listened to the 
record/*coldness and she 

recommended the piece to her 
friends. 

11.11 283  0 249 

Przedwczoraj Ewa 
zadeklarowała, że przejdzie się 

po okolicznych laskach i poszuka 
w nich/*nim zagubionego psa. / 

The day before yesterday Eve 
said that she would have a walk 

in the nearby forestsPL.NM and 
would look for the missing dog in 

themPL.NM / *itSG.M. 

 256 

Zimą Janek miał ferie, więc obejrzał musical 
pt. „Skrzypek na dachu/*balu” i bardzo się 
wzruszył. / In the winter John had holidays, 
so he watched the musical ”Fiddler on the 

Roof/*Dance Floor” and he was really 
moved. 

100 91 0 34 

W chłopięcym wieku Janek był tak 
nieuważny, że w czasie jazdy 

samochodem zabił kaczkę/*buzię i 
bardzo tego żałował. / When he was 
a boy, John was so clumsy that he 
killed a duck/*face while driving 

and he regretted it very much. 

0 43  0 92 

Do niedawna Janek był tak 
chłonny wiedzy, że bardzo 

zainteresowały go kulty religijne 
i zbierał o nich/*nim wszelkie 

informacje. / Until recently John 
had sucha n inquiring mind that 

he got interested in the cult 
religionsPL.NM and gathered all 
information about themPL.NM / 

*itSG.M. 

 38 

Wiosną Kasia odwiedziła siostrzenicę, więc 
przeczytała jej baśń pt. „Książę i 

żebrak/*biedak” i zagrały też razem w grę. 
/ In the spring Kate visited her niece, so she 
read her the fairy tale “The Prince and the 

Pauper/*Poor” and they played a game 
together. 

86.666
67 

2 0 8 

Na imprezie Kasia wyznała, że 
zbiera korki/*wiarę i ma już 

całkiem sporą kolekcję. / At the 
party Kate confessed that she 
collected corks/*faith and her 

collection was quite impressive. 

0 84  0 131 

W zeszły czwartek Kasia była tak 
nieuważna, że dokręciła nierówno 

śruby i poprawiła je/*ją zaraz 
potem. / Last Thursday Kate was 

so inattentive that she did not 
tighten the screwsPL.NM and 

adjusted themPL.NM / *itSG.F right 
after. 

 5 

Parę dni temu Paweł spędzał wieczór z 
dziećmi, więc zaczął czytać im książkę pt. 
„Alicja w Krainie Czarów/*Zaklęć” i miło 
spędzili czas. / A few days ago Paul spent 
the evening with his children, so he started 

reading them the book “Alice in 
Wonderland/*Spellland” [lit. the Land of 

Wonders/*Spells] and they had fun. 

100 12 0 2 

W poczekalni Paweł podzielił się 
informacją, że wyprał ostatnio 
wielkie płótno/*stada i zrobił 

0 16  0 10 
W parku Paweł zarejestrował, że 
jego pies poluje na muchy i goni 
je/*ją z podniesionym ogonem. / 

 193 
Po posiłku Gosia odrabiała lekcje, więc 
musiała przeczytać książkę pt. „Stary 

człowiek i morze/*sąsiad” i napisać o niej 
100 171 0 187 
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gruntowne porządki. / In the 
waiting room Paul revealed that he 

had recently washed a big 
canvas/*herds and that he cleaned 

the whole house. 

In the park Paul noticed that his 
dog was hunting for fliesPL.NM and 
chasing themPL .NM/ *itSG.F with his 

tail raised high. 

wypracowanie. / After the meal Maggie did 
her homework, so she had to read the book 
“The Old Man and the See/*Neighbour” 

and to write a composition about it. 

Po awarii silnika Gosia miała tak 
dużo energii, że wypolerowała 

wszystkie krany/*pianki i 
poodkurzała dywan. / After the 

engine broke, Maggie was so full of 
energy that she polished all the 

taps/*marshmallows and vacuumed 
the carpet. 

0 17  0 13 

W szkole Gosia poczuła, że jest 
dumna ze swoich córek i 

wspominała o nich/*niej przy 
każdej okazji. / At school Maggie 

felt that she was proud of her 
daughtersPL.NM and mentioned 

themPL.NM / *itSG.F at every 
opportunity. 

 229 

W pociągu Piotrek nie miał z kim 
rozmawiać, więc przeczytał książka pt. „W 

80 dni dookoła świata/*kraju” i zaczął 
marzyć o podróżach. / On the train Peter 
had nobody to talk to, so he read the book 

“Around the World in Eighty Days” [lit. “In 
Eighty Days around the World/*Country”] 
and he started dreaming about travelling. 

100 793 0 660 

Po egzaminie Piotrek był tak 
głodny, że pochłonął ze smakiem 

lody/*opcje i zjadł jeszcze gofry. / 
After the exam Peter was so hungry 

that he tucked in the ice 
cream/*options and had some 

waffles, too. 

5.56 116  0 134 

W kasynie Piotrek był bardzo 
niezadowolony, że wylosował 

trzy damy i odłożył je/*ją zaraz 
na stos z kartami. / At the casino 
Peter was unhappy that he had 

picked three queensPL.NM and put 
themPL.NM / *itSG.F back on the card 

pile. 

 350 

W niedalekiej przeszłości Anna chciała się 
odprężyć, więc obejrzała film pt. „Piraci z 
Karaibów: Klątwa Czarnej Perły/*Ospy” i 

świetnie się bawiła. / Not long ago Anne 
wanted to relax, so she watched the movie 

“Pirates of the Caribbean: The Curse of the 
Black Pearl/*Death” [lit. *Smallpox] and 

she had so much fun. 

100 6 0 6 

Podczas gotowania Anna 
sformułowała opinię, że najpierw 
trzeba rozpuścić masło/*branże i 
dopiero potem dodała czosnek. / 

While cooking, Anne formulated an 
opinion that one first has to melt the 
butter/*industries and only then did 

she add the garlic. 

5.56 57  0 65 

Dziesięć minut temu Anna 
zgłodniała do tego stopnia, że 

obrała kurki i usmażyła je/*ją na 
maśle z cebulą. / Ten minutes ago 

Anne got so hungry that she 
peeled the chanterellesPL.NM and 
fried themPL.NM / *itSG.F with onion 

in butter. 

 15 

W czasie upału Tomek nie chciał wychodzić 
z domu, więc przeczytał książkę pt. 

„Zbrodnia i kara/*standard” i zapragnął 
pojechać do Rosji. / During heat waves, Tom 

did not want to leave home, so he read the 
book “Crime and Punishment/*Standard” 

and he wished he could visit Russia. 

100 99 0 85 



 

 

251 

Za starych czasów Tomek tak 
bardzo cenił wygodę, że ciągle 

chodził w dresach/*płucach i nosił 
wyłącznie adidasy. / Long time ago 

Tom was appreciated comfort so 
much that he spent all the time 

wearing tracksuits/*lungs and only 
chose trainers. 

11.11 25  0 21 

Podczas urlopu Tomek miał na 
tyle dużo czasu, że zrobił remont 

w swoich dwóch willach i 
wynajął je/*ją turystom. / On 

holidays Tom had so much time 
that she renovated his two 

villasPL.NM and rented themPL .NM/ 
*itSG.F to tourists. 

 26 

W hotelu Kasia nie miała towarzystwa, więc 
obejrzała film pt. „Cienka czerwona 

linia/*całość” i później miała w nocy 
koszmary. / At the hotel Kate did not have 
any company, so she watched the movie 

“The Thin Red Line/*Total” and she had 
bad dreams later at night. 

87.5 120 0 157 

W czasie dyskusji Ewa uwypukliła, 
że dobuduje piętro/*mecze i zyska 
dzięki temu sporo miejsca. / During 
the discussion Eve emphasised that 

she would build another 
storey/*games and gain more space 

thanks to this. 

11.11 120  0 127 

Od dziecka Ewa interesowała się 
makijażem tak bardzo, że zaczęła 
kolekcjonować cienie do powiek 

i miała je/*go w przeróżnych 
kolorach. / Since childhood Eve 

was so interested in make-up that 
she started collecting eye 

shadowsPL.NM and she had themPL 

.NM/ *itSG.M in all sorts of colours. 

 10 

Przed Świętami Janek wymamrotał, że kupi 
żonie książkę pt. „Millenium: Mężczyźni, 

którzy nienawidzą kobiet/*dziadka” i 
dołoży do tego perfumy. / Before Christmas 
John mumbled that he would buy his wife the 
book “The Girl with the Dragon Tattoo” [lit. 

“Millennium: The Men who Hate 
Women/*Grandpa”]and that he would add 

some perfumes to that. 

100 640 0 558 

W przerwie Janek tak straszliwie 
się nudził, że zainstalował w 

telefonie gierki/*piwko i szybciej 
minął mu czas. / During the break 
John was so bored that he installed 

some games/*beer on his phone 
and the time passed more quickly. 

0 30  0 42 

Na imprezie Janek pochwalił się, 
że hoduje ptaki i regularnie 

wypuszcza je/*go z klatek. / At 
the party John boasted that he 

raised birdsPL.NM and regularly let 
themPL.NM / *itSG.M out of the cages. 

 70 

W poczekalni Kasia ujawniła, że widziała 
ostatnio film pt. „Poszukiwacze zaginionej 
Arki/*córki” i średnio jej się spodobał. / In 
the waiting room Kate revealed that she had 
recently seen the movie “Raiders of the Lost 

Ark/*Daughter” and that she did not 
particularly like it. 

93.75 178 0 229 

W firmie Kasia pomyślała, że 
jednak zainwestuje w akcje/*ucho i 
na pewno sporo na tym zyska. / In 

the office Kate thought that she 
would invest in the stocks/*ear and 

will probably gain a lot. 

5.56 178  0 139 

Po zakupach w centrum Kasia 
była wściekła, że musi dźwigać 
trzy ciężkie siatki i odstawiła 

je/*ją na podłogę zaraz po 
powrocie. / After the shopping 

Kate was furious that she had to 

 30 

Nad jeziorem Paweł wyjawił, że lubi słuchać 
piosenki pt. „Mniej niż zero/*pomysł” i 

bardzo go to odstresowuje. / By the lake Paul 
revealed that he liked to listen to the song 
„Less than zero / *[an] idea” and that this 

really helped him relax. 

100 406 0 426 
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carry three heavy bagsPL.NM and 
she put themPL.NM / *itSG.F on the 

floor immediately after returning. 

W czasie debaty Paweł uświadomił 
sobie, że powinien wstydzić się 

błędów/*światła i zamilkł 
zmieszany. / During the debate 
Paul realised that he should be 

ashamed of his mistakes/*light and 
did not say anything in his 

confusion. 

0 218  0 212 

W pokoju dzieci Paweł wymyślił, 
że usadzi na podłodze trzy misie i 

pobawi się nimi/*nim dłuższą 
chwilę. / In the children’s room 
Paul thought that he would sit 

three bearsPL.NM on the floor and 
play with themPL.NM / *itSG.M for 

some time. 

 34 

Na urodzinach Gosia zasugerowała, że 
uwielbia słuchać piosenki pt. „Facet to 

świnia/*dzieciak” i bardzo podoba jej się 
tekst. / At the birthday party Maggie 

suggested that she loved to listen to the song 
“The Man is a Pig/*Kid”and she really liked 

the lyrics. 

93.75 48 0 162 

Przed badaniem krwi Gosia tak 
bardzo się bała, że zaczęła 

nerwowo przeglądać 
pismo/*średnią i zadzwoniła do 

przyjaciółki. / Before the blood test 
Maggie was so worried that she 

started to flick through a 
magazine/*mean and called a 

friend. 

0 123  0 170 

Po egzaminie Gosia miała tak 
dużo energii, że przespacerowała 

się po okolicznych parkach i 
spędziła w nich/*nim całe 

popołudnie. / After the exam 
Maggie has so much energy that 
she had a walk through nearby 
parksPL.NM and spent the whole 
afternoon in themPL.NM / *itSG.M. 

 164 

W pensjonacie Piotrek wymyślił, że obejrzy 
z przyjaciółmi film pt. „Milczenie 

owiec/*krówek” i popełnił tym samym duży 
błąd. / In the guest house Peter thought that 
he would watch the movie „The Silence of 

the Lambs/*Cows” and thus he committed a 
huge mistake. 

93.75 10 0 9 
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Summary in English 

The thesis falls into the area of neurolinguistics and its main objective was to extend the existing 

knowledge concerning the neurocognition of foreign-accented speech processing. To achieve 

this aim, a series of ERP (event-related brain potentials) experiments were conducted. The first 

experiment served as a baseline enabling further comparisons, and the subsequent three 

experiments specifically focused on three crucial factors potentially influencing the processing 

of foreign-accented speech, i.e., (i) accent familiarity, (ii) the language status as L1 or L2, and 

(iii) the listener’s status as a monolingual or bilingual person.  

The work consists of an introduction, six chapters, a conclusion, references, and an appendix. 

The introduction presents a general theoretical and empirical background on the basis of which 

the ERP experiments were designed. The first two chapters of the thesis are purely theoretical 

in nature. Chapter 1 explains basic terms related to topic of this thesis, such as accent and 

bilingualism and reviews crucial findings of behavioural studies related to foreign accent 

perception and comprehension. Chapter 2 provides basic information concerning the ERP 

technique. Moreover, the chapter defines relevant ERP components in the light of the current 

ERP studies investigating the neurocognition of foreign-accented speech processing (e.g., 

Hanulíková et al., 2012; Romero-Rivas et al., 2015; Grey & van Hell, 2017; Grey et al., 2018; 

Holt et al., 2018; Schiller et al., 2020). Most importantly, the discrepancies observed between 

different groups of subjects are reviewed and discussed.  

Chapters 3–6 constitute the empirical part of the dissertation. Each of them reports the results 

of one ERP experiment, referred to as Experiments A–D. In Experiment A, described in Chapter 

3, monolingual subjects (native Polish speakers) were presented with the recordings provided 

by a native Polish speaker and a non-native Polish speaker with a common and easily 

recognizable foreign accent, i.e., Ukrainian. The types of errors processed included templatic 

and classic semantic anomalies, out of which the first ones involve incorrectly used templates, 

i.e., fixed phrases (e.g., *dolewać oliwy do ciasta ‘*to add fuel to the dough’) and the latter ones 

are caused by semantic features mismatch (e.g., *upiec uśmiech ‘*to bake a smile’). The 

obtained results suggest that the ERP component typically elicited as a response to classic 

semantic anomalies (known as the N400 component) was similar in magnitude, but more 

globally distributed in the case of the non-native accent. The response elicited in reaction to 

unexpected template endings (the so-called Nref effect) was comparable between accents. 
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In Experiment B, described in Chapter 4, another sample of monolingual native speakers of 

Polish was presented with an uncommon and less recognizable foreign accent, i.e., Korean. As 

a reaction to classic semantic anomalies, a (delayed) N400 effect was elicited in both accent 

conditions. Hence, juxtaposing the results of Experiment A and Experiment B seems to confirm 

that the processing of semantic anomalies is not significantly affected by accent familiarity. 

Apart from that, the obtained ERP results indicate that the mechanisms associated with 

anticipatory processing are hampered in the case of less familiar foreign accents, such as the 

Korean accent in Polish. Although template violations elicited neural reactions both in the case 

of native and foreign-accented speech, the amplitude of the observed effect (i.e., Nref) was 

statistically higher in the case of native speech. 

Later, in Chapter 5 the results obtained in Experiment C are reported. The subjects recruited to 

take part in this study were native speakers of Ukrainian, for whom Polish was a second 

language. As a reaction to classic semantic anomalies, a (delayed) N400 effect was elicited only 

in native-accented (i.e., Polish-accented) speech. As a reaction to templatic anomalies, the N400 

was elicited only in foreign-accented speech (i.e., the Ukrainian-accented speech). Such results 

are different from those obtained earlier in Experiment A, which generally suggests that 

language status (i.e., the difference between L1 and L2) is a factor influencing the processing 

of non-native speech. 

Finally, Chapter 6 discusses the results of Experiment D, whose aim was also to investigate the 

processing of foreign-accented speech by bilingual subjects, and more specifically, sequential 

bilinguals with L1 Polish and L2 English. In this group of participants, the ERP results obtained 

for templatic and semantic violations did not differ across accent conditions. In other words, 

I observed similar brain responses (i.e., the N400 followed by late positivity) regardless of the 

speakers’ accent. This finding indicates that bilinguals’ experience in non-native speech 

comprehension and their own status as foreign-accented speakers may lead to the development 

of native-like mechanisms in foreign-accented speech processing. 

The conclusion contains final remarks concerning the study outcomes, discusses its limitations, 

and indicates directions for further research. The most relevant findings concern the listener-

oriented factors influencing foreign-accented speech processing. The results of the investigation 

suggest the relevance of listener’s status as mono or bilingual person for meaning re-analysis, 

and the relevance of accent familiarity and language status for all examined cognitive processes, 

i.e., lexical retrieval, template activation, and revision. 



 

255 

Summary in Polish (Streszczenie) 

Niniejsza rozprawa doktorska jest pracą z zakresu neurolingwistyki, a jej głównym 

zamierzeniem było poszerzenie obecnego stanu wiedzy na temat przetwarzania neuronalnego 

obco brzmiącej wymowy. W tym celu przeprowadzono cztery eksperymenty z wykorzystaniem 

techniki ERP (sytuacyjnych potencjałów wywołanych). Pierwszy z eksperymentów posłużył 

jako punkt odniesienia przy intepretacji wyników pozostałych trzech badań, które 

skoncentrowe były na czynnikach potencjalnie mających wpływ na przetwarzanie mowy osób, 

które posługują się tzw. obcym akcentem. Pod uwagę wzięto (i) stopień znajomości danego 

akcentu, (ii) status przetwarzanego języka jako ojczystego lub obcego oraz (iii) status słuchacza 

jako osoby jednojęzycznej lub dwujęzycznej. 

Praca składa się ze wstępu, sześciu rozdziałów, wniosków, bibliografii oraz aneksu. We wstępie 

omówione zostały skrótowo najnowsze badania teoretyczne oraz empiryczne, na podstawie 

których zaprojektowano eksperymenty ERP. Dwa pierwsze rozdziały stanowią część 

teoretyczną pracy. W rodziale pierwszym wyjaśnione zostały najważniejsze pojęcia związane 

z tematyką rozprawy, m.in. termin akcent oraz dwujęzyczność. Ponadto, przedstawiono 

najważniejsze wyniki badań behawioralnych dotyczące postrzegania i rozumienia obco 

brzmiącej wymowy. Rozdział drugi zawiera najistotniejsze informacje na temat techniki ERP 

oraz najbardziej kluczowych komponentów ERP w świetle ostatnich badań (np. Hanulíková 

i in., 2012; Romero-Rivas i in., 2015; Grey i van Hell, 2017; Grey i in., 2018; Holt i in., 2018; 

Schiller i in., 2020). W rozdziale omówione zostały także rozbieżności zaobserwowane między 

różnymi grupami badanych. 

Rozdziały od trzeciego do szóstego stanowią część empiryczną rozprawy. Każdy z nich 

przedstawia jeden z przeprowadzonych eksperymentów, określanych skrótowo jako 

eksperymenty A–D. Eksperyment A, opisany w Rozdziale 3, przeprowadzono na 

jednojęzycznych rodzimych użytkownikach języka polskiego, którym zaprezentowano 

nagrania przygotowane przez rodzimego użytkownika języka polskiego oraz nierodzimego 

użytkownika polskiego, posługującego się często spotykanym i łatwo rozpoznawalnym obcym 

akcentem, tj. ukraińskim. Zdania eksperymentlane zawierały błędy związane z niepoprawnym 

użyciem utartych połączeń wyrazowych (np. *dolewać oliwy do ciasta) oraz anomalie 

semantyczne wywołane niedopasowaniem cech semantycznych wyrazów (np. *upiec uśmiech). 

Uzyskane wyniki sugerują, że obserwowany w przypadku anomalii semantycznych komponent 

N400 miał podobną amplitudę, lecz bardziej globalną dystrybucję niż w przypadku wymowy 
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nierodzimej. Reakcje wywołane niepoprawnym użyciem frazeologizmów były natomiast 

podobne dla obu rodzajów wymowy. 

W eksperymencie B, omówionym w rodziale czwartym, innej grupie jednojęzycznych 

rodzimych użytkowników polskigo zaprezenowano nagrania z udziałem mówcy pochodzącego 

z Korei Południowej. Reakcją na anomalie semantyczne był (opóźniony) efekt N400, widoczny 

zarówno w przypadku wymowy rodzimej, jak i nierodzimej. Znajomość i łatwość rozpoznania 

danego akcentu wydaje się zatem nie mieć istotnego wpływu na przetwarzanie anomalii 

semantycznych. Poza tym, wyniki wskazują, że mechanizmy odpowiedzialne za 

przewidywanie dokończeń tzw. utartych zwrotów są zahamowane w przypadku trudniej 

rozpoznawalnych akcentów, takich jak koreański dla słuchaczy polskojęzycznych. 

Niepoprawne dokończenia frazeologizmów wywołały istotny efekt (tj. Nref) zarówno 

w przypadku wymowy rodzimej, jak i obcej, lecz był on silniejszy, gdy błąd był popełniany 

przez rodzimego użytkownika języka polskiego. 

Następnie w rozdziale piątym zaprezentowane zostały wyniki eksperymentu C, którego 

uczestnicy byli rodzimymi użytkownikami języka ukraińskiego i dla których polski był drugim 

językim. W odpowiedzi na anomalie semantyczne (opóźniony) efekt N400 pojawił się tylko w 

przypadku rodzimej (tj. polskiej) wymowy. W reakcji na nieoczekiwane dokończenia 

frazeologizmów efekt N400 pojawił się natomiast wyłącznie w przypadku obcej (tj. 

ukraińskiej) wymowy. Wyniki te różnią się znacznie od tych uzyskanych wcześniej 

w eksperymencie A, co potwierdza, że status języka jako ojczystego lub obcego wpływa na 

przetwarzenie obco brzmiącej wymowy. 

Rozdział szósty omawia wyniki eksperymentu D, którego celem było zbadanie przetwarzania 

obco brzmiącej mowy przez słuchaczy dwujęzycznych, a konkretnie przez osoby, których 

pierwszym językiem był polski, a drugim – nabytym później – angielski. W przypadku tej grupy 

uczestników wyniki uzyskane dla anomalii semantycznych oraz niepoprawnych dokończeń 

frazeologizmów nie różniły się przy podziale na typy akcentu. Innymi słowy, zaobserwowano 

identyczne odpowiedzi neuronalne (komponent N400 i następująca po nim późna 

pozytywność) bez względu na badany rodzaj wymowy. Świadczy to o tym, że praktyka osób 

dwujęzycznych w przetwarzaniu wymowy cudzoziemskiej oraz ich własne nawyki 

i doświadczenia jako mówców nierodzimych mogą prowadzić do wykształcenia strategii 

przetwarzania przypominających te używane przy mowie rodzimej. 
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Część poświecona wnioskom końcowym omawia najważniejsze wyniki przeprowadzonych 

badań, a także ich znaczenie, ograniczenia oraz możliwe kierunki dalszego rozwoju. 

Najistotniejsze wnioski dotyczą wpływu czynników związanych bezpośrednio ze słuchaczem 

na przetwarzanie wymowy nierodzimej. Status słuchacza jako osoby jednojęzycznej lub 

dwujęzycznej rzutuje na proces powtórnej analizy znaczenia, zaś znajomość słuchanego 

akcentu oraz status języka jako ojczystego lub obcego wpływają na wszystkie badane procesy, 

tj. wyszukiwanie leksykalne, przetwarzanie silnych kolokacji oraz powtórną analizę znaczenia. 
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