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ABSTRACT
1
 

 

The subject matter of this work is processing ambiguous English sentences by native 

English speakers and bilingual speakers of Polish and English. This work is divided into 

four chapters. 

 The first chapter of this study touches upon the notions of psycholinguistics, 

bilingualism and ambiguity. The chapter explains core issues examined by psycholinguists, 

as well as the classification of different types of ambiguity, with the differentiation between 

global and local ambiguities discussed herein. Also, this chapter presents a few definitions 

of bilingualism with the justification of choosing the more lenient one defining a bilingual 

person as someone for whom Polish is the first (native) language and English is the second 

one. Experimental background on bilingualism and ambiguities is described in the first 

chapter as well. The chapter finishes with a short summary. 

 The second chapter presents a description of experiments conducted within this 

work. The chapter offers an explanation and justification of implementing the self-paced 

reading task (SPRT) covering such aspects as hypotheses, research questions, experimental 

material, participants, design and procedures. Moreover, the chapter includes detailed 

descriptions of two eye-tracking experiments, one of which is the continuation of the 

SPRT. The description recalls the wide implementation of the eye-tracking method in 

previous psycholinguistic research. Both descriptions cover the aspects discussed in the 

case of the SPRT. On top of that, the analysis of the second eye-tracking study provides 

detailed information on local ambiguities and the parsing difficulty that they cause. The 

chapter is completed with a summary. 

 The third chapter includes statistic reports of the aforementioned experiments. All 

results have been presented on graphs and in tables with an accurate description and 

discussion concerning preliminary assumptions and hypotheses. On top of that, the results 

of the conducted experiments are discussed in reference to the field of psycholinguistics 

itself, as well as to the meaningful differences between native English speakers and Polish-

                                                 
1
 The research reported in this work has been founded by the National Science Centre (Narodowe Centrum 

Nauki) within the programme PRELUDIUM 6 pursuant to Decision No DEC-2013/11/N/HS2/03550 and is 

based on my M.A. thesis defended at the University of Wrocław, Poland on the 15th of June 2015.  



xi 

 

English bilinguals. There is a short summary at the end of this chapter. 

 The fourth and last chapter contains final conclusions. It also contributes to the 

discussion on ambiguities, language processing and bilingualism. 
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Chapter 1: Introduction 

 

 

1.1  The issue and structure of the work 

The subject matter of this work is the process of parsing ambiguous English sentences by 

native English speakers and bilingual speakers of Polish and English. The main task is to 

examine how both groups of participants understand sentences that may potentially have 

more than one meaning in English because of their specific grammatical structures. The 

research is based on the following examples of sentences: (i) globally ambiguous sentences 

with relative clauses such as Someone shot the servant of the actress who was on the 

balcony, in which it is possible to adjoin the relative clause either to the first or to the 

second noun phrase, that is to the servant or the actress respectively; (ii) globally 

ambiguous sentences with prepositional phrases (PP) such as The boy hit the man with a 

gun in which the PP may either be attached to the verb phrase and serve as a tool with 

which the action was performed or it can be attached to the last noun phrase and fulfil the 

role of a possessed object; (iii) locally ambiguous sentences such as She told me a little 

white lie will come back to haunt me which give rise to the so-called Garden Path effect. 

Parsing difficulty in the last type of sentences arises because the phrase a little white lie is 

at first processed as the object of the verb tell, cf. She told me a little white lie, which is not 

a good interpretation and only after a re-analysis is it noticed that a little white lie is 

actually the subject of the embedded clause; cf. (...) that a little white lie will come back to 

haunt me. More information about this phenomenon is provided later in this study. It is 

worth mentioning that none of the types of sentences included in this work is ambiguous in 

Polish. Polish eliminates ambiguities in such sentences due to its strong inflection, and so, 

for instance, in the Polish translation of the sentence Someone shot the servant of the 

actress who was on the balcony the interpretation of the relative clause depends on the 

gender of the relative pronoun: Ktoś zastrzelił służącego aktorki, któryMASC/któraFEM  

byłMASC/byłaFEM na balkonie ‘Someone shot the servant of the actress whoMASC/whoFEM 

wasMASC/wasFEM on the balcony.’. This work examines preferences in parsing such 
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sentences by both aforementioned groups of participants, i.e., native English speakers and 

bilingual speakers of Polish and English, and it pinpoints the differences between them. In 

addition, it is examined what interpretations of given ambiguous sentences dominate in 

both groups. The motivation for this topic stems from the studies of neurological 

phenomena in language processing, the studies of bilingualism, and finally, the research 

carried out so far on ambiguity. The hypothesis assumed here is that Polish speakers of 

English will show a tendency for high attachment in globally ambiguous sentences, that is 

attachment to the first noun phrase. Also, it is expected that they will process all 

ambiguities provided faster than English native speakers because of their being well-

acquainted with both languages, and so having a greater language capacity and skills 

which, taken together, may lead to their having fewer parsing difficulties. Bialystok (2008) 

recalls research carried out by Peal and Lambert (1962) which compared monolingual 

native English speakers and bilingual speakers of French and English in verbal and non-

verbal tests. It was found that bilingual speakers outran monolinguals in all kinds of such 

tests. Therefore, Peal and Lambert (1962: 16) concluded that bilingual speakers have 

“mental flexibility, a superiority in concept formation, and a more diversified set of mental 

abilities”. Wimmer and Marx (2014: 412) also seem to be in favour of bilingual people’s 

superiority at parsing ambiguities stating that “(…) bilinguals across all ages are superior 

in inhibiting a prevalent interpretation of an ambiguous figure to perceive the alternative 

interpretation”. The assumed research perspective includes a psycholinguistic view on 

ambiguities and bilingualism. Some psycholinguists assume that in a bilingual person’s 

mind there is a strong interference of the first (L1) and the second language (L2) they 

speak. Therefore, when parsing ambiguities, bilingual people may tend to transfer parsing 

strategies and interpretation preferences form their L1 into their L2. This could mean that 

Polish speakers of English rely on Polish when processing ambiguous English sentences 

and the interpretations of such sentences reflect their interpretation in the Polish language. 

However, since sentences provided are only ambiguous in English, and not in Polish, the 

L1 – L2 interference does not have to occur at all. It means that Polish-English bilinguals 

may either follow their native language interpretation or they might as well produce a new 

interpretation of such sentences exclusive for their L2.  

The research material used in this study consists of three main types of sentences, 

ambiguous in English but not in Polish, the first group being global ambiguities (divided 

into two subgroups, namely sentences with attached prepositional phrases and sentences 
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with attached relative clauses), local ambiguities with embedded relative clauses and filler 

sentences whose structure resembles the structure of the aforementioned sentences, yet 

with no ambiguity. Additionally, a survey containing the same types of sentences has been 

carried out on native English speakers and Polish-English bilinguals in order to check their 

general preferences in resolving ambiguity and whether or not ambiguities are noticed at 

all. The research material has been implemented in three experiments which will allow one 

to examine the process of parsing ambiguities. The first experiment, the self-paced reading 

task, consists of globally ambiguous sentences and disambiguated sentences with the same 

grammatical structure. The second experiment, eye-tracking, uses globally ambiguous 

sentences as well. The third experiment, which is also an eye-tracking experiment,  

contains locally ambiguous sentences only. On the basis on these experiments, it is 

possible to draw conclusions concerning the way in which Polish speakers of English parse 

ambiguous English sentences. 

The present work consists of four chapters. The first one covers the issues of 

bilingualism and ambiguity, it provides information about previous research in these fields 

and it provides the motivation for this research. A general chapter summary is provided at 

the end of this chapter. The second chapter provides definitions and examples of global and 

local ambiguities of the type crucial for this work. Also, previous research on both types of 

ambiguities is recalled. On top of that, this chapter explains the procedure, design and 

material of each of the planned experiments. A general chapter summary is provided at the 

end of this chapter. The third chapter provides an analysis of the gathered data and it 

compares it to preliminary hypotheses made in this study. This chapter also includes a 

summary. The fourth and last chapter provides final conclusions and it contributes to the 

discussion on processing ambiguities. 
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1.2 The field of psycholinguistics 

The question of language processing has been of key importance for psycholinguists for a 

long time. Language itself, as well as its use, seems to be a very complex issue. Language 

is understood as a cognitive skill the main function of which is to enable communication. 

Yet, it has been noticed that language is not just a purely mechanical tool used exclusively 

for communicating but it is also closely connected to humans' thinking processes, and 

therefore to the human brain (Clark and Clark 1977). The process of parsing a language is 

defined as “[t]he processes involved in constructing syntactic structures during language 

comprehension” (Gaskell 2007: 289). Initially, assumptions about how people process 

language were made only on the basis of existing linguistic theories (Fodor, Bever, and 

Garret 1974). Yet, it has been emphasized that language and the brain are closely 

connected, which means that while processing language there are certain neurological 

processes occurring in the brain, as language has “a distinct neural structure” and some 

aspects of language are potentially “computationally autonomous” (Fodor 1983: 21, quoted 

in Traxler 2012: 27). This assumption seems to be a starting point in psycholinguistic 

research, in which investigators believe in a strong and close connection between the 

human brain and the use of language. Psycholinguistics, as a field, is defined as “the study 

of the psychological and neurobiological factors that enable humans to acquire, use, and 

understand language” (Science daily, Albert-Ludwigs-Universität Freiburg, 2014). It is said 

to have stemmed from such fields of study as linguistics, cognitive psychology, neurology 

and anthropology (Clark and Clark 1977). There are four central research areas that 

psycholinguistics examines: language acquisition, language production, language 

comprehension and language loss (Scoval 1998: 5). Bilingual speakers have been a 

particularly interesting topic of psycholinguistic research. It is believed that such speakers 

are “more representative language users than their monolingual counterparts” (Kroll and 

Dussias 2006: 169). Therefore the question of how bilinguals switch between the 

borderlines of the languages they speak, and what happens in their brains in the meantime, 

especially when the languages do not have many features in common, has become one of 

the key problems that psycholinguistics aims at resolving. In the case of bilingual speakers, 

two languages are fitted into one brain. The interesting fact about bilingual people is that it 

has been concluded that bilinguals can never deactivate one of the languages they speak 

which means that both languages are constantly active, bringing on some additional brain 

activity (Dijkstra 2007). The experiment conducted by Spivey and Marian in 1991, 
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described by Grosjean and Li (2013) (see also Spivey and Marian 2003) provides scientific 

evidence for simultaneous activation of two languages in a bilingual brain. They carried 

out an eye-tracking experiment on a group of Russian-English bilinguals. Their task was to 

respond to instructions given in Russian and do what has been ordered. Participants saw a 

board with some objects placed in different corners. The objects were classified into three 

types: the target object (the one that had to be moved), the competitor object (an object 

which name sounded similar in English but which corresponded to a totally different item 

than the one named in instructions in Russian), and a control object which served as a 

filler. For instance, one of the instructions in Russian was “Put the stamp below the cross”. 

A ‘stamp’ in Russian is марка (marka) in Nominative), marku in Accusative. At the same 

time the participants saw three objects on the board: a stamp (target object), a ruler (control 

object) and a marker (competitor object). The task was to check whether the Russian name 

marku will only activate the meaning of a stamp or whether it will also activate the English 

word phonetically related to its Russian counterpart, namely a marker. It turned out that in 

the case of 32% of the participants eye-movements were registered on the marker before 

the target object (the stamp) was moved. This experiment proves that bilingual people have 

both languages constantly active in their brain (what is called a non-selective language 

processing) and, consequently, they need to process both of them even if only one is 

required at a given moment. That notwithstanding, the cost of processing two languages by 

a bilingual is not substantial, in contrast to monolinguals’ processing one language only 

(Dijkstra 2007: 252). 

The present work focuses on comprehending and processing ambiguous sentences 

by native English speakers and bilingual speakers of Polish and English. This study adopts 

the broad definition of bilingualism, meaning any person for whom Polish is their native, 

and therefore more dominant, language and English is spoken at the proficiency level (for 

more details concerning bilingualism, see section 1.4). The ambiguities used as the 

research material are sentences that can have more than one meaning (at least at some 

point), and so that more than one syntactic structure can be assumed in their derivation 

process. Such structures are of special interest for this study because they are only 

ambiguous in English but not in Polish, which poses the question of how bilingual 

speakers of Polish and English will cope with such sentences and what the differences in 

parsing such structures between both groups of participants will be. The types and 

examples of ambiguities used in the research material are explained later in this chapter. 
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All these factors, including the studies of neurological phenomena in language processing, 

research on bilingualism and ambiguity, as well as the fact that there has not been much 

research that compares native English and Polish-English speakers, are the source of the 

motivation for this study. 

 

1.3 The definitions and types of ambiguities 

Ambiguity is an intriguing issue in psycholinguistics since it involves a technical difficulty 

in processing, arising from the fact that it either requires a re-analysis or two meanings are 

stored in the working memory and wait for the contextual clues to resolve the conflict 

between them. A very common definition of ambiguity states that “[a]n expression is 

ambiguous iff the expression can accommodate more than one structural analysis” (Gillon 

1990: 400). Ambiguity is perceived as a relation among different elements that construct a 

sentence, and which are not ambiguous themselves in terms of syntax (Gillon 1990).  

Yet, the interpretation they create is not obvious in sentences which are said to be 

ambiguous. So, for instance, in the sentence Someone shot the servant of the actress who 

was on the balcony it is not clear who actually was on the balcony – was it the servant or 

the actress? Both interpretations seem plausible and this is where the problem of parsing 

such sentences arises. Stanford Encyclopedia of Philosophy distinguishes three main types 

of ambiguities which include the following: 

 lexical ambiguity – it arises when the lexicon of a given language contains words 

that are homophonous or even spelled in the same way but they represent different 

meanings (Stanford Encyclopedia of Philosophy, “Ambiguity”, 2011); examples of 

such an ambiguity include: duck – a verb which means “to move your head or the 

top part of your body quickly down, especially to avoid being hit” (Cambridge 

Advanced Learner’s Dictionary) and a noun – “a bird that lives by water” 

(Cambridge Advanced Learner’s Dictionary), bat – a noun with different meanings 

such as “a specially shaped piece of wood used for hitting the ball in many games” 

or “a small animal like a mouse with wings that flies at night” (Cambridge 

Advanced Learner’s Dictionary) or holy and holey (homophones);  

 pragmatic ambiguity – connected with the manner of speaking and contextual clues 

(Stanford Encyclopedia of Philosophy, “Ambiguity”, 2011); examples of this kind 

of ambiguity include: John solved this problem too or John loves his mother and 



MARTA ŚLĘZAK / PROCESSING AMBIGUOUS ENGLISH SENTENCES 

7 

 

Bill does too in which too implies some additional knowledge about who else 

performs the action mentioned in the sentence;  

 structural ambiguity – this ambiguity arises when one sentence may be represented 

by different syntactic structures (Stanford Encyclopedia of Philosophy, 

“Ambiguity”, 2011); there are a few sub-types of this ambiguity: phrasal ambiguity 

(e.g., The chicken is ready to eat, in which one meaning is that the animal is 

prepared to eat the food it was served or the second meaning is that the chicken is a 

dish and it is well prepared to be eaten), quantifier ambiguity (e.g., Every child 

climbed a tree, in which case either every child climbed the same tree or each child 

climbed a different tree), and pronoun ambiguity (e.g., Mark loves John . He is very 

self-confident, in which case the masculine pronoun he may refer either to Mark or 

to John). 

This study focuses on structural ambiguity. It is assumed that ambiguity is a productive 

phenomenon in languages, and one of the most common types of ambiguities in English is 

syntactic (structural) ambiguity (Wasow, Perfors, and Beaver 2005) which the present 

research focuses on. The problem syntactic ambiguities pose is which interpretation should 

be chosen if more than one interpretation is possible. This work examines two types of 

syntactic ambiguity:  

 global ambiguities which have more than one meaning in all contexts,  

 local ambiguities (so-called Garden Path sentences) which initially give rise to 

one meaning, which in the end turns out not to be the one intended and only after 

a re-analysis is the other meaning noticed. Such sentences have a correct and 

acceptable syntactic structure which is initially interpreted in a different way to 

the presupposed one. Clark and Clark (1997: 85) explain this process in the 

following way: “In the construction process listeners take in the raw speech, 

isolate and identify constituents of surface structure, and build propositions 

appropriate to each. As they build each proposition, they add it to the 

interpretation they have formed of the sentence so far, and the propositions taken 

together constitute the finished interpretation.”   

Yet, in Garden Path sentences there comes a moment when the formed interpretation does 

not seem plausible or logical any more. As Pickering and van Gompel (2007: 290) noticed, 

when processing a sentence, human brain employs syntactic data first in order to create an 

interpretation of the sentence. Only then is the context and semantic information accessed. 
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However, it may be the case that these two pieces of information are not congruent with 

each other (The Oxford Handbook of Psycholinguistics, 2006, p. 290). This is when a re-

analysis is needed in order to deduct the intended meaning of the sentence and also it is 

here that a slow-down in reading times occurs.
2
 

The following examples illustrate the kinds of ambiguity investigated in this work: 

1) Someone shot the servant of the actress who was on the balcony. – an example of 

global  ambiguity with an attached relative clause. This sentence can be potentially 

understood in  two ways: the relative clause can be attached either to the servant or to the 

actress, and both interpretations are grammatically correct. 

2) The boy hit the man with a gun. – an example of global ambiguity with an attached 

prepositional phrase. This sentence can also be understood in two ways: it was either the 

boy or the man who had the gun. Here also both interpretations are allowed.  

3) She told me a little white lie will come back to haunt me. – an example of local 

ambiguity with an embedded relative clause. This sentence can only be understood in one 

way, yet it creates a difficulty in parsing. Initially, a little white lie is interpreted as a direct 

object of the verb tell, cf. She told me a little white lie, but it is actually the subject of the 

embedded clause, cf. (...) that a little white lie will come back to haunt me. 

All of these sentences are ambiguous in English, however, none of them is 

ambiguous in Polish. This would mean that even if bilingual speakers rely on their L1 

when parsing L2, in this case Polish speakers of English have nothing to rely on as these 

structures do not give rise to parsing difficulties in Polish, since they are immediately 

disambiguated by an embedded clause due to appropriate relative pronoun forms (Ktoś 

zastrzelił służącego aktorki, który był / która była na balkonie. ‘Someone shot the 

servantMASC of the actressFEM whoMASC wasMASC / whoFEM wasFEM on the balcony.’). It is 

also the case with the second type of globally ambiguous sentences mentioned here which 

in Polish are also resolved immediately (Chłopak uderzył mężczyznę bronią / z bronią. 

‘The boy hit the man (with) a gunINSTR.’ / ‘The boy hit the man with a gunINSTR.’). As far as 

the third type of sentences is concerned, it presents an example of the Garden Path model 

explained above. In English, after the introductory phrase She told me... there are three 

possible continuations of such a sentence:  

 an infinitival clause, e.g., to clean my room, 

                                                 
2
 Opinions on whether syntactic ambiguity actually causes a slow-down in reading times are divided, though. 

Staub and Rayner (2007) assume that syntactic ambiguity does not bring on slower reading times. 
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 a noun phrase, e.g., a joke,  

 an embedded clause, e.g., that she likes apples.  

It is important, however, that in the case of an embedded clause, the complementiser that is 

optional in English, so the sentence She told me (that) she likes apples is grammatical. It 

means that a native English speaker has potentially three possible continuations after the 

very tell. This is not the case in Polish, though. In Polish, the verb powiedzieć (‘to tell’) 

requires either a noun phrase (e.g., historyjkę – ‘a story’) or an embedded clause. An 

embedded clause is introduced by the complementiser że, which corresponds to the English 

that-complementiser (cf. e.g., że lubi jabłka – ‘that she likes apples’), or żeby 

(‘thatSUBJUNCTIVE’), in the case of which the complementiser is inflected for person and 

number in Polish, selects for a so-called l-participle form of a verb and corresponds to the 

infinitival clause in English (cf. e.g., żebym1.SG zjadła jabłko – ‘(She told me) to eat an 

apple’). However, it is more common to continue such sentences with an embedded clause 

in Polish, since attaching a noun phrase to the verb tell usually requires a prefix  

(o-powiedziała – ‘told’, prze-powiedziała – ‘foretold’, etc.). Therefore, a Polish speaker of 

English should most likely expect some kind of an embedded clause after encountering the 

verb tell. This leads to a conclusion that, since sentences of this type in Polish require a 

that complementiser, a Polish speaker of English should have less difficulty processing the 

given sentence than a native English speaker, for whom all three possible continuations are 

equally plausible and grammatical. In other words, a native English speaker, based on 

some personal preferences, may expect a noun phrase or an infinitival clause instead of an 

embedded clause, which in result will lead to processing difficulty, a necessary re-analysis 

and, in the end, a longer reading time. Therefore, the interesting issue is how, then, Polish 

speakers of English understand such sentences and what the differences between them and 

native English speakers are. 

 

1.4 The definition and research on bilingualism 

Now, a close examination of the concept of bilingualism should be provided. The notion of 

bilingualism is defined differently by different researchers, and there does not exist one 

widely accepted definition of this phenomenon. A very strict definition of bilingualism 

states that bilingual people are those who have “native-like control of two languages” 

(Bloomfield 1933: 56, quoted in Bhatia and Ritchie 2013: 114). Another definition treats 
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bilingual people as those who speak one language fluently but they can also produce 

coherent streams of speech in the second language (Haugen 1953 in Bhatia and Ritchie 

2006). Also, there exists a more social definition of bilingualism which describes 

bilingualism as “psychological and social states of individuals or groups of people that 

result from interactions via language in which two or more linguistic codes (…) are used 

for communication” (Bhatia and Ritchie 2006: 115). Yet, in this study. bilingualism is 

understood as the ability of speaking two languages one of which is the first language – L1 

(here it is Polish) with complete fluency, and the second of which is the second language – 

L2 at a proficiency level (English). This definition is based on the understanding of 

bilingualism put forward by F. Grosjean: “Bilingualism is the use of two (or more) 

languages in one’s everyday life and not knowing two or more languages equally well and 

optimally (...)” (Interview on Bilingualism, 2002). Grosjean (1982) claims that the notion 

of bilingualism should not be understood in terms of having a native-like knowledge of 

two languages. As he suggests, “[t]he problem is that if one were to follow this ‘two 

monolinguals in one person’ view, we would be left without a label for half of the world’s 

population” (Interview on Bilingualism, 2002).  

Research reported in this work was carried out on bilinguals understood in terms of 

Grosjean’s definition as people who use two languages on an everyday basis. It has been 

proven that bilingualism has an impact on the progress of language processing (Moreno, 

Bialystok, Wodniecka, and Alain 2010). The fact that Polish and English are very different, 

with Polish, a Slavic language, being highly inflected, and English as a member of the 

group of Germanic languages, with less inflection, makes it difficult to assume that there 

could possibly be any strong similarities between those two languages and that Polish 

speakers of English may possibly transfer their L1 parsing strategies into processing 

ambiguous sentences in their L2, as was sometimes assumed by researchers, especially 

during the development of behaviourism which perceived L2 errors as a transfer of bad 

habits from L1 (Bhatia and Ritchie 2006). 

Taking bilingualism into account, previous research done in this field should be 

recalled. A very thorough research on bilingualism has been done by Moreno and his 

colleagues (see Moreno et al. 2010). Some of their experiments were based on carrying out 

judgements on provided sentences, classifying them in terms of grammaticality and 

acceptability. It was concluded that monolingual people are better at judging acceptability, 

and therefore semantics, than bilinguals. This means that it is easier for monolingual 
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people to state whether a given sentence makes sense than whether it is grammatical. Also, 

it seems to be easier for bilinguals to keep strictly to the structure of sentences, ignoring 

the meaning. And so, bilingual people are more efficient in judging whether a given 

sentence is grammatical, regardless of whether it makes any semantic sense or not. On this 

basis, it could be hypothesized that if bilingual people cope better with parsing the 

structure in general, it may be expected that it is easier for bilinguals to process and 

understand the structure of ambiguous sentences, focusing strictly on syntax and ignoring 

the semantic variation that an ambiguity brings on. If this is actually the case, it would 

mean that bilingual people have less difficulty processing ambiguous sentences due to their 

ability to operate on the syntactic structure itself which can potentially help them quickly 

modify the chosen structure into another one if the initial interpretation turns out not to be 

the intended one. Also, another factor worth paying attention to is the result that Kroll and 

his colleagues have obtained after having done some research on the competition of two 

languages in a bilingual person’s mind (Kroll et al. 2006). They proved that competition 

across languages does not occur. It was stated that in a bilingual person’s mind both 

languages are constantly active, and what is more, these two languages do not have 

separate semantic systems in the brain (Hernandez et al. 2007: 373). Yet the very intention 

of using only one of them suppresses the other language and only the alternative in the 

target language is produced. They also explained that under special circumstances, when 

only one language is required, a bilingual person can perform as if they only knew one 

language, completely suppressing the other one. This research may suggest that when 

processing ambiguous sentences, bilingual people do not really rely on their first language 

but they suppress it, focusing on the target (here English) language only. However, it has 

been proposed that processes occurring while parsing the second language may stem from 

the way speakers process their native language (Koda 1997 in Bhatia and Ritchie 2006). 

Also, it has been found that the switch costs from L2 to L1 are higher than from L1 to L2. 

This could potentially mean that if bilingual people refer to their first language when 

encountering an ambiguity in their second language, they should need more time to process 

such structures than monolinguals.
3
 Opinions concerning the exact influence of L1 on L2 

are divided.   

 Furthermore, the research that was an inspiration for the present work (Hwang, 

Lieberman, Goad, and White 2011) has shown that sentences like Someone shot the 

                                                 
3
 It has been pointed out that one’s L1 is stronger than L2, and so it needs more inhibition (Dijkstra 2007). 
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servant of the actress who was on the balcony are ambiguous in English because of the 

embedded clause who was on the balcony, which can be attached either to the servant or 

the actress. Some researchers have taken into account the way in which human sentence 

parser works (Kroll and Dussias 2006: 181). It has been suggested that at the beginning of 

sentence processing, the parser gathers very narrow grammatical data. Factors like context, 

semantics or more advanced grammatical data are crucial later in the interpretation 

process, when the first analysis seems implausible. It is assumed that there are two main 

linguistic principles that determine the way of building up syntactic structure of sentences 

and their interpretation. The first one, called Late Closure, states that “[i]f grammatically 

permissible, attach new items into the clause or phrase currently being processed” (Frazier 

1987 in Bhatia and Ritchie 2006: 182). The second principle, Minimal Attachment, dictates 

to attach any new phrase that comes up when reading a sentence to the preceding syntactic 

structure (Pickering and van Gompel 2007: 291). These rules are believed to be universal 

across languages which would mean that in the sentence Someone shot the servant of the 

actress who was on the balcony, the relative clause who was on the balcony should be 

attached to the second noun phrase, the actress. And so, it has been proven that in such 

sentences, native speakers of English show a strong tendency to attach the embedded 

clause to the second noun phrase (this is called “low attachment”), that is to the actress. 

The problem that occurs here is that both aforementioned principles predict a universal 

preference for low-attachment in all languages. However, speakers of some inflected 

languages, such as Spanish, Greek and French prefer to attach the relative clause to the 

first noun phrase (“high attachment”), that is to the servant, which is said to stem from the 

preferences in their native languages and transferring those preferences into the second 

language, which is English (Felser, Roberts, and Marinis 2003). Even though similar 

results could be expected for sentences like The boy hit the man with a gun with an 

attached prepositional phrase (PP) which poses a problem in parsing, it has been reported 

that in ambiguous sentences with prepositional phrases, bilingual and monolingual people 

show a tendency for high attachment, that is they attach the PP to the verb, and not to the 

second noun in the sentence (Staub and Rayner 2007: 333). Thus, the results expected in 

Polish speakers of English can be of different kinds: 

 bilingual speakers of Polish as their first language and English as their 

second language at the proficiency level may behave exactly like Spanish 

and Greek speakers of English and show a strong tendency of high 
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attachment (attaching the embedded clause or the prepositional phrase to the 

first noun phrase); 

 Polish speakers of English may behave like native English speakers and 

show a preference for low attachment (attaching the embedded clause or the 

prepositional phrase to the second noun phrase); 

 Polish-English bilinguals may randomly choose the preferred meaning of 

ambiguous sentences provided. 

In this analysis, however, it is assumed that Polish speakers of English show a tendency for 

high attachment in globally ambiguous sentences. This assumption stems from what was 

suggested in Felser et al.’s work (2003), namely that native speakers of inflected languages 

seem to associate the ambiguous relative clause with the first noun phrase. It may actually 

be concluded that, since the first noun phrase is the (direct) object, and therefore it is more 

closely connected to the verb, and it describes the person whom the action affected, it is 

simply more reasonable to connect a relative clause to the first noun phrase, treating it as a 

continuation of the main clause, which provides more information about the Patient of the 

action (the person whom the described action affected in the sentence). 

Polish is a highly inflected language, and so in the process of deduction from what 

has been already said, there is no reason why Polish speakers of English should not behave 

in the same way as the speakers of Spanish or Greek and show exactly the same  

preferences. On top of that, it could be expected that Polish speakers of English may 

actually process ambiguities faster than native English speakers, due to their being 

bilingual and having greater language capacity and, most of all, due to their ability to 

control both languages and to balance between them. 

There has been little research on resolving ambiguities by Polish speakers of 

English which is why the aim of this study is to contribute to the heated debate on 

language processing, especially processing of ambiguous structures, providing information 

about Polish-English bilinguals. Another goal of this analysis is to check whether the 

nature of the first language can determine one’s preferences in understanding the second 

language, as was the case with Spanish and Greek speakers of English. This aspect of 

psycholinguistics is extremely interesting, due to extensive differences between Polish and 

English. 
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1.5. Chapter summary 

This chapter provided definitions of psycholinguistics, ambiguity and bilingualism, and the 

connection of this work with each of the aforementioned aspects of the study. Also, each 

type of ambiguity relevant for the study has been discussed and examples have been 

provided. On top of that, previous research on ambiguity and bilingualism has been 

recalled and explained. Furthermore, it was also clarified how the topic of this work is 

embedded in previous research and what the aim and motivation for the present study are. 

Each of the given types of ambiguity, the conducted experiments and experimental 

materials will be discussed in the next chapter. 
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Chapter 2: Methodology 

 

 

2.1 General research plan 

The research conducted in this work is divided into several stages. The first stage includes 

a pre-test that has been carried out on two groups of participants: native English speakers 

and Polish-English bilinguals. The aim of this pre-test was to check whether both groups of 

participants actually vary in regard to their preferences in interpreting globally ambiguous 

sentences, and whether or not they notice that such ambiguities arise. The pre-test was 

prepared in the form of a survey which will be described in detail and analysed later in this 

study. The second stage of the research is based on a self-paced reading task. This task is to 

reflect differences in interpreting globally ambiguous sentences between both groups and it 

also reveals processing difficulties indicated by the reading times being measured for each 

participant. The justification of this particular method is included later in this chapter. The 

third stage of this work consists of an eye-tracking experiment carried out on both 

aforementioned groups, which sheds some light on the process of parsing globally 

ambiguous sentences in each of the groups. The fourth and last experiment, which is also 

an eye-tracking study, comprises locally ambiguous sentences and aims at revealing 

processing difficulties in both groups of participants. Each experiment will be described in 

detail in this chapter, and the use of each method will be properly justified. 

 

2.2 Global ambiguities -- pre-test 

Before moving to the actual experiments, a survey was carried out. Two groups of 

participants took part in the survey: native English speakers and Polish-English bilinguals. 

Each of the pre-tested groups consisted of twenty people in order to make the pre-test more 

credible. The survey contained one hundred sentences. Each sentence was supported with a 

question or a statement to which the participants had to provide an answer or some 

continuation. The sentences included in the pre-test were divided into four groups. The first 

one consisted of twenty sentences with ambiguous relative clause attachment. The second 
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group of sentences included thirty unambiguous and disambiguated sentences with relative 

clause attachment that serve the role of fillers. The third type of sentences comprised 

twenty sentences with prepositional phrase attachment. The fourth type was composed of 

thirty unambiguous or disambiguated sentences with prepositional phrase attachment that 

also function as fillers. The number of unambiguous and disambiguated sentences in the 

second and fourth type was equal (15/15). Each sentence had the same schematic structure: 

NP 1 -------- NP2 --------- RELATIVE CLAUSE or PREPOSITIONAL PHRASE 

and it was provided with a question or a statement and three possible answers or 

continuations. The answers provided were of three kinds. There was a possibility of 

choosing an answer favouring the first noun phrase in the sentence (NP1), the second noun 

phrase in the sentence (NP2) or an option assuming that both answers are potentially 

possible (BOTH POSSIBLE). The order of sentences in the survey was randomised. The 

survey is included in Appendix 1. The results of this test are provided and explained in the 

next chapter of this work. The survey was designed to provide background information 

about the way in which native English speakers and Polish-English bilinguals interpret 

each kind of the abovementioned sentences. The results obtained by carrying out the 

survey allow one to answer the following questions: Do both groups of participants notice 

ambiguity when reading sentences? And if so, what are the preferences of each group in 

understanding ambiguous sentences? Answers to these questions create useful base for 

further experiments and research (see Table 1). 
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Table 1. Results of the pre-test carried out on twenty native English speakers and twenty Polish-

English bilinguals 

Participants Relative clause ambiguities Prepositional phrase  

ambiguities 

Polish-

English 

bilinguals 

NP1 NP2 BOTH NP1 NP2 BOTH 

35% 28% 37% 24% 29% 47% 

Native  

English 

speakers 

NP1 NP2 BOTH NP1 NP2 BOTH 

44% 35% 21% 39% 28% 33% 

 

In the group of native English speakers only 21% of the participants noticed the ambiguity 

in sentences with relative clauses as indicated by them selecting the “BOTH POSSIBLE” 

answer. In the same group around 33% noticed the ambiguity and did not choose a specific 

answer in sentences with prepositional phrases. In both types of sentences participants 

showed an NP1 preference in resolving ambiguities. However, the disparity between NP1 

and NP2 preference is not substantial (44% vs. 35% in relative clauses and 39% vs. 28% in 

PPs). In the group of Polish-English bilinguals, around 37% of participants noticed the 

ambiguity in sentences with relative clauses as indicated by them choosing the “BOTH 

POSSIBLE” option. At the same time, around 47% of bilinguals noticed ambiguity in 

sentences with prepositional phrases. Also, bilinguals showed a slight preference for NP1 

attachment in relative clause sentences (35% vs. 28%), and a slight preference for NP2 

attachment in sentences with PPs (29% vs. 24%). 

 

2.3 Self-paced reading task 

The first experiment carried out and described in this work is a self-paced reading task. A 

self-paced reading task (SPRT) is an example of an online test which examines how people 

process sentences in real time. The task usually involves a number of sentences being 

displayed on a computer screen in a word-by-word or phrase-by-phrase fashion. The name 

of the method derives from the fact that participants can control the time they need to read 

a given sentence. This particular method has a few crucial advantages. It is a simple and 

easy to implement task and so it is widely used in the field of psycholinguistics, especially 

in examining ambiguities (Marinis 2010). On top of that, the task facilitates an automatic 
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response to the given stimuli, as there is not much time to think about the questions and 

answers, and so one's theoretical knowledge about the language cannot be used in such 

short time and one can only rely on his or her intuition about the language: “Participants 

cannot use their explicit knowledge about language because they do not have the time to 

think about the meaning or grammaticality of the sentences (...)” (Marinis 2010: 9).
4
 

Therefore, there are no external factors that would facilitate participants’ responses, which 

makes results more plausible. Moreover, a self-paced reading task does not overload one’s 

working memory, as in some varieties of this test one can see the entire sentence during the 

whole reading time, without having to memorise anything. Also, a self-paced reading task 

provides accurate information about possible processing difficulties taking place while 

reading sentences, as in some experiments of this type reading times are measured for 

every single phrase in each participant’s performance, and they can be easily compared. 

Marinis (2010: 11) notices that self-paced reading tasks “measure RTs [reading times] for 

each word/phrase, and therefore, provide more data points. This can reveal processing 

difficulties at any point within the sentence and can provide a better understanding of how 

participants process sentences word-by-word or phrase-by-phrase”. In the experiment 

described in this work reaction times were only measured for the responses provided with 

each sentence. This is because the reaction time to the question after having encountered an 

ambiguous or disambiguating phrase, and not the speed of reading, was of main interest. 

Yet, some researchers claim that this kind of task has one major flaw. To be specific, they 

suggest that the way sentences are presented in a self-paced reading task (word-by-word or 

phrase-by-phrase) is not really the way people actually read on an everyday basis (Marinis 

2010). However, this disadvantage is not of high importance in the analysis, as a self-paced 

reading task was only an introductory test, and further, more detailed research was carried 

out in eye-tracking experiments described later on.  

 As far as the lay-out of a self-paced reading task is concerned, there are three kinds 

of demonstration:  

 a cumulative demonstration, in which dashes presented on a computer 

screen are changed into words one-by-one, and all of them are visible all the 

time which allows participants to go back to the previous word or phrase; 

 a linear non-cumulative demonstration, in which participants cannot go 

                                                 
4
 In the SPRT described in this work, the participants were asked to provide their answers as fast as possible 

(see section 2.3.5). 
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back to the previous word or phrase, as they are replaced by dashes again 

once the participant decides to move to the next phrase; 

 a centre non-cumulative demonstration, in which words or phrases are 

presented in the centre of the computer screen, and participants cannot 

see again a word or phrase that has been read (Marinis 2010). 

 

Figure 1. Linear non-cumulative demonstration of stimuli in a self-paced reading task. After the first 

word/phrase has been read, it disappears and the next word/phrase appears on the screen. 

 

The form of demonstration used in the self-paced reading task described in this work was 

the linear non-cumulative one; see Figure 1. The experiment was programmed in the 

Presentation programme. 

 

2.3.1  Research questions 

The SPRT reported here aimed at providing answers to the following questions: 

 What are the preferences in resolving attachment ambiguities in native English and 

bilingual Polish-English speakers? 

 Whose reaction times are shorter and, at the same time, who is faster in 

resolving such ambiguities that make it necessary to rely on one’s working 

memory? 
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2.3.2  Hypothesis 

The hypothesis assumed in this work states that being able to speak two languages, and 

thus having presumably greater language skills, as well as the ability to largely rely on 

one’s working memory, bilingual speakers of Polish and English are faster in resolving 

attachment ambiguities. As was noticed by Morales et al. (2013: 195), “[i]t is also 

possible that faster RTs in bilinguals indicate faster processing of stimuli, and this may 

have been elicited by better management of information in working memory”.
5
 

 

2.3.3  Subjects 

There were two kinds of participants taking part in this experiment: native English 

speakers and Polish-English bilinguals. Both groups consisted of twenty people. Polish-

English bilinguals were evaluated with a test in English which confirmed their level of 

English to be proficient. All participants were at the estimated age of 20–40 years. The 

gender of participants was not strictly controlled; however, the number of representatives 

of each sex was more or less equal. Polish-English bilinguals were chosen from among 

students of English Studies at the Institute of English Studies (the University of Wrocław). 

Native English speakers were chosen from among Internet candidates who had expressed 

their will to participate in the experiment. Native speakers of English did not have any 

significant knowledge of Polish. All subjects were paid for their participation which was 

covered by the funds granted by the National Science Centre. Also, the average educational 

background of the subjects was a higher education degree. The self-paced reading task was 

carried out in the psycholinguistic laboratory at the Center for Experimental Research on 

Natural Language at the Institute of English Studies at the University of Wrocław. Each 

participant was examined individually and the average time of such an experiment varied 

from 30 to 40 minutes. The experiment was anonymous. 

 

2.3.4  Material 

The experiment contained one hundred and fifty experimental sentences that were divided 

                                                 
5
 The study compared bilingual and monolingual participants in a task relying on working memory 

manipulation, in which bilinguals were faster than monolinguals in all conditions, which was concluded to 

reflect their better coordination of executive control and working memory (Morales et al. 2013). 
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into six types, each of which included twenty five sentences (see Appendix 1). The types of 

sentences were as follows:  

 TYPE 1 – sentences with ambiguous relative clause attachment, e.g., 

Someone shot the servant of the baroness who was on the balcony; 

 TYPE 2 – unambiguous sentences with relative clause attachment with a 

disambiguating phrase favouring the first noun phrase in the sentence, e.g., 

Someone shot the servant of the baroness who had a moustache; 

 TYPE 3 – unambiguous sentences with relative clause attachment with a 

disambiguating phrase favouring the second noun phrase in the sentence, 

e.g., Someone shot the servant of the baroness who was very pretty; 

 TYPE 4 – sentences with ambiguous prepositional phrase attachment, e.g., 

The boy hit the man with an umbrella; 

 TYPE 5 – unambiguous sentences with prepositional phrase attachment 

with a disambiguating phrase favouring the first noun phrase in the 

sentence, e.g., The boy hit the man with indifference; 

 TYPE 6 – unambiguous sentences with prepositional phrase attachment 

with a disambiguating phrase favouring the second noun phrase in the 

sentence, e.g., The boy hit the man with blond hair.  

The order of sentences was randomised within types and within the whole experiment. 

 

2.3.5  Design and procedure 

Each sentence was presented on a computer screen in a phrase-by-phrase fashion. First, the 

participants saw a number of dashes on the computer screen, which corresponded to the 

number of phrases in a given sentence. To uncover the next phrase a participant had to 

press a certain button, according to the provided instructions. As soon as the next phrase 

appeared, the previous one disappeared, and so participants were not able to go back to the 

preceding phrase. After each sentence, participants saw a question about the sentence they 

had just read and two possible answers. They were able to move on to the next sentence 

only after answering the question. The whole experiment was divided into five blocks, 

thirty sentences each. 

 After completing each block participants could take a break. Reaction times were 
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measured only for responding to questions provided after each sentence. Participants’ 

answers to given questions were supposed to reflect their prepositional phrase and relative 

clause attachment preferences. It was assumed that delayed reading times reflected 

processing difficulty. The results of the self-paced reading task are provided and analysed 

in the next chapter. 

 

2.4 Eye-tracking  

In addition to the SPRT described in the previous section, two eye-tracking experiments 

were conducted. Before presenting the details of these studies, a few words about the 

eye-tracking technique are in order. 

 Eye-tracking method has become a common tool in examining language processing 

and it is now widely used in the field of psycho- and neurolinguistics. The method is 

applied to record one’s eye movements in response to a given type of stimuli, in order to 

investigate the way in which the stimuli are comprehended and perceived. It is assumed 

that eye movements correspond to what a reader is currently paying attention to, and since 

eye movements cannot be fully controlled, this method is believed to be very reliable and it 

is said to provide credible results. This is a particularly useful and convenient method, as it 

can be used to measure eye movements over different kinds of stimuli, such as pictures, 

videos, single words or whole sentences. The method is non-invasive and it reveals the 

areas of interest that a reader’s eyes choose automatically. The areas investigated by the 

use of this method include different kinds of stimuli, e.g., spoken and written language, 

audio-visual stimuli and figurative language, and it can be used in an interactive or 

diagnostic manner (Duchowski 2007). According to Staub and Rayner (2007: 327), eye-

tracking experiments “provide a moment-to-moment indicator of the ease (or the difficulty) 

with which readers are able to comprehend the text that they read”. Also, they claim that 

the information and data gathered in such experiments “provide remarkably reliable data 

about comprehension at a number of levels” (ibid.). The process of eye tracking is quite 

complex, though, and it is divided into certain stages. 

At first, it may seem that while reading, eyes move slowly and gently from one syllable 

or word to another. However, it has been noticed that human eyes actually move across a 

text in a number of jumps, called saccades. These saccades usually take 20–40 

milliseconds and no meaningful information is registered when saccades take place. It has 
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been shown that the range of text which allows readers to withdraw meaningful 

information is unsymmetrical. Staub and Rayner (2007: 328) observe that “for readers of 

English, this region extends 14–15 character spaces to the right of fixation, but only 3–4 

characters to the left”. It has been noted that readers of English can obtain meaningful 

information from the word that is being processed at the given moment, and the one 

directly to the right. Human eyes register information only during fixations – “stationary 

periods” in between saccades (Staub and Rayner 2007). An average saccade moves eyes 

forward for about 7–9 letters. However, there are also regressive saccades, called 

regressions. These are backward eye movements occurring while reading. They usually 

occur when a re-analysis is necessary and they allow one to re-process the given word or 

sentence. It seems that the number of fixations that a reader makes is not determined by the 

length of a word and it has been noticed that very short words (e.g., determiners, 

prepositions) are often skipped while reading. It is possible to differentiate among three 

regions visible during each fixation (see Figure 2): 

 foveal region – “the text within about 1º of visual angle on either side of the 

fixation point” (Staub and Rayner 2007: 328); that is about 3–4 letter on either side, 

 parafoveal region – “up to about 5º of visual angle to either side of the fixation 

point” (Staub and Rayner 2007: 328), 

 peripheral region – the remaining part of the text which only makes the reader 

aware of general information such as where a certain line ends.  

 

 

Figure 2. Three eye-fixation regions described above: foveal region (the most internal one), parafoveal 

region (the more external one), peripheral region (the most external one) 

 

It has been concluded that an average reader of English, when fixating on a word, usually 

picks up some meaningful information about the word to the right of the fixated one as 



MARTA ŚLĘZAK / PROCESSING AMBIGUOUS ENGLISH SENTENCES 

24 

 

well. However, this is usually information only about the word’s phonological form and its 

particular letters. The information about the word’s meaning and morphology can only be 

obtained during direct fixation on this word (Staub and Rayner 2007). To sum up, eye-

tracking enables one to register all kinds of eye movements, saccades, fixations and 

regressions, at the same time revealing the time spent on each of these movements and the 

number of such movements. 

The experiments described in this work have been carried out on the Eye Link 1000 

PLUS eye-tracker. This type of eye-tracker is equipped with a chinrest, and it uses software 

based on pupil allocation and cornea reflexion. In other words, when attempting to carry 

out an experiment, a participant’s head rests on the chinrest in order to eliminate any 

possible head movements. Participant should point to their dominant eye which the camera 

is set on. The camera detects one’s eye pupil and reflects the cornea. In order to make sure 

that the eye is detectable in all possible positions on the screen, two processes should be 

carried out before the actual experiment: calibration and validation. When calibrating the 

eye, a participant needs to focus entirely on the computer screen and follow the black point 

that appears on the screen. The point moves to different areas of the screen to make sure 

that the eye is detected in all positions. There are different kinds of calibration depending 

on the stimuli examined, as illustrated below in Figure 3.  

 

 

Figure 3. Different types of calibration used in eye-tracking 

 

When examining pictures or videos, it is advisable to use the nine- or thirteen-point 

calibration. For single words or sentences it is enough to use the three-point calibration. 

However, the type used in the experiment described in this study is the nine-point 

calibration, in order to make sure that the participant's eye is identified by the eye-tracker 

in all possible positions. The actual experiment may start only after carrying out calibration 

and validation, if the error detection on the eye is within the norm (< 0.4 on the dominant 

eye). 
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There are two eye-tracking experiments described in this work. Both of them have 

been carried out on written stimuli only. 

 

2.5  Eye-tracking experiment 1: Globally ambiguous sentences 

2.5.1  Research questions 

This eye-tracking experiment aims at providing detailed information about processing 

global ambiguities by native English speakers and Polish-English bilinguals. There are 

several research questions posed in this part of the study: 

 Do global ambiguity resolution preferences change during eye-tracking, when 

participants see the whole sentence at once or are they the same as in the self-paced 

reading task described above in section 2.3? 

 What are the differences in resolving these ambiguities between native English and 

bilingual Polish-English speakers? 

 Who is faster in processing such ambiguities within the eye-tracking experiment? 

 What are the similarities and differences in reading these ambiguities between 

native English and bilingual Polish-English speakers in terms of eye movements 

(fixations and regressions)? 

Answers to these questions should provide a better understanding of how the two groups of 

participants parse global ambiguities. 

 

2.5.2  Hypothesis 

Since global ambiguities have already been examined in the self-paced reading task, the 

assumptions regarding the results of this eye-tracking experiment are very similar to the 

previous ones. Namely, it is expected that Polish-English bilinguals are faster in reading 

sentences provided and, what follows, resolving ambiguities, due to their more developed 

language skills, a better language capacity, and a presumably well-developed executive 

control system which allows them to focus on the language that is being processed 

exclusively without engaging the other language. 
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2.5.3 Subjects 

The experiment was carried out in the Eye-tracking Laboratory at the Center for 

Experimental Research on Natural Language at the Institute of English Studies (the 

University of Wrocław). There were two groups of people that took part in this study: 

twenty native English speakers and twenty Polish-English bilinguals, approximately 

twenty of each gender. Native English speakers were chosen from among online 

candidates. Polish-English bilinguals were chosen on the basis of a proficiency test carried 

out on all potential candidates. The average age of the participants varied between 20 and 

40. Most participants had a higher education degree or they were university students. On 

average, the experiment took 50 minutes per one person and it was fully anonymous. Also, 

all subjects were paid for their participation in the study. The results and analysis of the 

experiment are described in the next chapter. 

 

2.5.4  Material 

The experiment was carried out on two types of globally ambiguous sentences (already 

described in this work): 

 ambiguous sentences with relative clause, such as Someone shot the servant of the 

baroness who was on the balcony, ambiguous due to the relative clause who was on 

the balcony, which can be attached either to the servant or to the actress; 

 ambiguous sentences with prepositional phrases (PP), such as The boy hit the man 

with an umbrella, ambiguous due to the PP with an umbrella, which can be attached 

either to the boy hit or to the man. 

Since these sentences had been preliminarily examined in the self-paced reading task, the 

eye-tracking experiment is supposed to provide more detailed and accurate data about the 

participants’ interpretation of the “critical point” of the sentence, that is  

 the word on which the initial decision about the interpretation is made (in 

ambiguities with relative clauses it is the relative pronoun who, and in ambiguities 

with prepositional phrases it is the preposition with);  

 the number of fixations on given words;  

 the number of regressions and their target point, and the participants’ reading times. 

The experiment contained 150 experimental sentences (see Appendix 1). There 
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were six sub-types of sentences: 

 TYPE 1 – sentences with ambiguous relative clause attachment, e.g., Someone shot 

the servant of the baroness who was on the balcony; 

 TYPE 2 -- unambiguous sentences with relative clause attachment with a 

disambiguating phrase favouring the first noun phrase in the sentence,  

e.g., Someone shot the servant of the baroness who had a moustache; 

 TYPE 3 – unambiguous sentences with relative clause attachment with a 

disambiguating phrase favouring the second noun phrase in the sentence,  

e.g., Someone shot the servant of the baroness who was very pretty; 

 TYPE 4 – sentences with ambiguous prepositional phrase attachment, e.g., The boy 

hit the man with an umbrella; 

 TYPE 5 – unambiguous sentences with prepositional phrase attachment with a 

disambiguating phrase favouring the first noun phrase in the sentence, e.g., The boy 

hit the man with indifference; 

 TYPE 6 – unambiguous sentences with prepositional phrase attachment with a 

disambiguating phrase favouring the second noun phrase in the sentence,  

e.g., The boy hit the man with blond hair.  

Each type contained twenty five sentences. There were also twelve sentences in the 

training session, two of each type. 

 

2.5.5  Design and procedure 

The experiment was divided into five blocks of thirty sentences each. The experimental 

material was randomised within blocks and among them. The participants were informed 

about completing a block when they saw ‘BLOCK COMPLETED’ and a question 

‘BREAK?’ on the screen.  

At the beginning of the experiment participants saw some introductory information 

about the experimental procedure and the training session. The opening information also 

contained key-pressing instructions. After reading the information provided, participants 

could ask questions, if such arose. Only when everything was explained was the camera set 

on the participant’s dominant eye. This was when calibration and validation could be 

carried out; see Figure 3. These two actions were necessary to make sure the participant 
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was focused and paid attention to what was seen on the screen. 

 After the first calibration and validation, the participants moved to the training 

session. Having completed the training session, participants saw further information about 

the experiment design. Acquainted with the overall design, they moved on to the actual 

experiment. Whole sentences appeared on the computer screen. Each sentence was 

followed by a question with two possible answers, one on the left and one on the right (just 

like in the SPRT; recall section 2.3), and so, for instance, after having read the sentence 

Someone shot the servant of the baroness who was on the balcony, participants saw the 

question Who was on the balcony? with two possible answers: servant; actress. They 

chose their preferred answer by pressing a key on the response box. This procedure was 

repeated after each sentence. After each break, and before the next block, the eye-tracker 

carried out drift correction, to eliminate all unwanted head moves from the recording part. 

Reading times were recorded for each word in each sentence. The eye-tracker recorded 

participants’ eye movements throughout the whole experiment and all kinds of movements 

were registered (saccades, fixations, regressions). Participants were notified about the 

completion of the whole experiment. 

 

2.6 Eye-tracking experiment 2: Locally ambiguous sentences 

2.6.1 The pre-test 

Another type of ambiguity considered in this work is local ambiguity. This is yet another 

type of structural ambiguity, sometimes also called the Garden Path structure, in which the 

structure of a sentence has some kind of a “critical point” at which its initial interpretation 

becomes misleading, and often leads the reader ‘up the garden path’, forcing them to  

re-analyse the sentence in order to obtain the correct interpretation. This type of ambiguity 

is also called a temporary one because, in fact, such a sentence seems ambiguous only till 

the point at which a re-analysis is carried out, after which the only correct interpretation is 

accessed. 

The examination of local ambiguities in this study is based on a phenomenon 

exemplified by the following sentence: She told me a little white lie will come back to 

haunt me. The verb to tell is a transitive one, always selecting for two arguments (one 

internal argument – the object, and one external argument – the subject), and sometimes 
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for three (when it becomes ditransitive, e.g., to tell somebody something, in which case it 

selects for one more internal argument). On top of that, in some cases the verb may also 

select only for one internal nominal argument and for an embedded clause introduced by 

the complementiser that, which is, however, optional in this case (e.g., She told me that she 

likes him). And it is the third scenario that occurs in the aforementioned sentence. The verb 

to tell selects here for one internal nominal argument (me), one external argument (she) and 

an embedded clause (a little white lie will come back to haunt me). Because of the omitted 

complementiser that, however, the sentence is not interpreted the way it should be at first. 

When reading the sentence, the first interpretation that is built up is the one assuming  

a little white lie to be another internal argument of the verb to tell (a direct object) which 

gives the feeling that the sentence should terminate right after it (She told me a little white 

lie.). Yet, the initial interpretation is disturbed by the phrase will come back to haunt me. At 

this point the preliminary interpretation is not congruent with the sentence structure, and 

so, another interpretation needs to be constructed. This is why the sentence is an example 

of the Garden Path phenomenon. Based on the fundamental assumptions about language 

processing, the sentence is initially analysed in accordance with the Minimal Attachment 

and Late Closure principles already explained in this work (recall Chapter 1, section 1.4). 

According to these principles, human parser attaches new elements to the phrase that is 

being processed at a given moment. So, when reading the sentence above, the parser works 

as follows: it takes the first nominal phrase that it comes across and treats it as the subject 

of the sentence (she), then it encounters a verbal phrase (past form of the verb to tell). After 

that the parser accesses the information that this is a transitive verb, so it obligatorily takes 

at least one internal argument, it is assumed that the next encountered nominal element 

(me) fulfils the function of the internal argument. Then, having encountered another 

nominal element (a little white lie), the parser automatically assumes that it is just another 

internal argument of the verb to tell, and so attaches it to the phrase that is currently 

processed: She told me a little white lie. At this point, the interpretation seems reasonable 

and logical, however, problems arise when an auxiliary (here: will) and another verbal 

phrase (here: come back to haunt me) appear. This is when the initial interpretation  

crashes, and another analysis is necessary. Only after re-analysing the structure is it noticed 

that actually this is an example of a complex sentence that contains an embedded clause 

(She told me [THAT] a little white lie will come back to haunt me).  

It is worth mentioning that the verb to tell in English may have three possible 
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continuations. As has already been noticed, it may take an embedded clause (She told me 

that she likes him). It may also select for an infinitival clause (She told me to do it) or for a 

nominal phrase (She told me a story). All of these continuations seem equally possible and 

may be equally expected in English (there does not seem to be any preference for a specific 

continuation among native English speakers in the pre-test described herein). Twenty 

native English speakers were asked to complete the sentence She told me... on the spot. 

Seven of them preferred the continuation with an infinitival clause (e.g., She told me to 

clean my room), six people showed a preference for the embedded clause continuation 

(e.g., She told me that she likes John), and the other seven preferred a noun phrase 

continuation (e.g., She told me a joke). Therefore, it can be stated that native English 

speakers do not show a strong preference for any of the possible continuations. This is not 

the case with such sentences in Polish, though. It has been already stated in the 

introduction of this work that the sentences included in the experimental material are 

ambiguous in English but not in Polish. This is also the case with the local ambiguity just 

discussed. Namely, the Polish translation of the sentence goes as follows: Powiedziała mi, 

że małe niewinne kłamstwo będzie mnie nawiedzać, in which że corresponds to the English 

complementiser that. The difference is, though, that in Polish in order to introduce an 

embedded clause after a verb like powiedzieć (‘to tell’), the complementiser że (‘that’) is 

an obligatory element in the sentence. The ambiguity does not arise here because the only 

possibly interpretation is the one with an embedded clause. Also, apart from selecting for 

an embedded clause, the verb powiedzieć (‘to tell’) may also select for a structure that 

corresponds to an English infinitival clause (żebym1.SG. poszłaFEM do domu; ‘(She told me) 

to go home’). There is also a possibility of attaching a nominal phrase to the verb 

powiedzieć (‘to tell’), however, this usually requires attaching a prefix to the verb, for 

instance, opowiedzieć historyjkę (‘to tell a story’). There is a major difference between the 

frequencies of distribution of these structures in Polish. 

Twenty Polish native speakers were asked to finish the sentence Powiedziała mi... 

(She told me...) on the spot. Fifteen of them finished the sentence with an embedded clause 

że.... (that...). The other five used a noun phrase continuation (e.g., Powiedziała mi “dzień 

dobry”. ‘She told me “Good morning”’), allowed in Polish with the verb powiedzieć – ‘to 

tell’). This evidence suggests that this type of construction is very popular in the Polish 

language and it is commonly used. This indicates that, if Polish speakers of English rely on 

their L1 when processing L2, bilingual speakers of Polish and English should somehow 
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expect an embedded clause after having encountered the phrase She told me. If this is 

actually so, it can also be assumed that, because of the frequent distribution of this 

structure in their L1, bilinguals may be faster in reading and processing this type of local 

ambiguities in English.  

It has also been concluded that bilingual people are better at attention allocation 

tasks than monolinguals, which may be a helpful skill in the case of Garden Path 

sentences. In her (2011) article, Wodniecka describes studies carried out by Kovacs and 

Mehler in 2009. Using the eye-tracking technique, they examined a number of 7-month old 

babies, some of whom were brought up in mono-, and some in bilingual families. The 

infants’ task was to react to provided stimuli (sounds or pictures), at the same time 

awaiting a prize displayed on a screen afterwards. At first the prize was displayed on one 

side of the screen but after some time, on the other. When the prize appeared on the other 

side of the screen, only children brought up in bilingual families were able to ‘forget’ the 

initial location and allocate their attention on the new location of the prize. Children 

brought up in monolingual families still awaited the prize in its initial location (Wodniecka 

2011: 275). This means that bilingual minds, even as young as the aforementioned infants, 

can easily allocate their attention on what is crucial and ignore redundant elements, which 

is called ‘selective attention’. In this way of reasoning, it may be assumed that in the case 

of Garden Path sentences, once ‘led up the garden path’ and having chosen the implausible 

interpretation, bilingual people should, due to their selective attention, easily forget about 

the initial incorrect meaning of the sentence and find the correct interpretation, ignoring the 

previously deducted one, while monolinguals are expected to struggle with the initially 

deducted structure, trying to grasp its correct meaning. This should result in shorter reading 

times in bilinguals. In order to provide answers to such questions, locally ambiguous 

sentences have also been examined in an eye-tracking experiment. 

 

2.6.2 Research questions 

This experiment aims at providing an insight into how both groups of participants process 

Garden Path sentences and it is to answer the following questions: 

 What are the differences in reading times between native English and bilingual 

Polish-English speakers when processing local ambiguities? 

 How do eye-movements reflect the process of parsing these sentences by both 
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groups of participants? 

 

2.6.3 Hypothesis 

In reference to what has already been discussed, the following hypothesis can be 

formulated, namely that Polish-English bilinguals are going to read the locally ambiguous 

sentences faster than native English speakers, due to a clear preference for a clausal 

complement in such sentences in their native language (Polish). Also, it is expected that 

Polish-English bilinguals’ eye movements are not going to include as many regressions as 

in the case of native English speakers. 

 

2.6.4 Subjects 

The experiment was carried out in the Eye-tracking Laboratory at the Center for 

Experimental Research on Natural Language at the Institute of English Studies (the 

University of Wrocław). The participants were of similar background as those in the 

previous experiment. There were two groups of people that took part in this study: twenty 

native English speakers and twenty Polish-English bilinguals, approximately twenty of 

each gender. Native English speakers were chosen from among online candidates. Polish-

English bilinguals were chosen on the basis of a proficiency test carried out on all potential 

candidates. The age of the participants varied between 30. Most participants had a higher 

education degree or they were university students. On average, the experiment took 50 

minutes per one person and it was fully anonymous. Also, all subjects were paid for their 

participation in the study. The results and analysis of the experiment are described in the 

next chapter.  

 

2.6.5 Material 

The material consisted of two hundred sentences divided into five types (see Appendix 2): 

 TYPE 1: Locally ambiguous sentences with an embedded clause, e.g., She told me 

a little white lie will come back to haunt me; ambiguous due to the embedded 

clause introduced without that-complementiser which gives rise to the Garden Path 

effect; 

 TYPE 2: Unambiguous sentences with an embedded clause preceded by the 
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complementiser that, e.g., She told me that a little white lie will come back to haunt 

me; that-complementiser clearly separates the embedded clause from the matrix 

clause; 

 TYPE 3: Disambiguated sentences with a following relative clause, e.g., She told 

me a lie that was unbelievable; 

 TYPE 4: Sentences with an embedded clause unambiguous because of its 

semantics, e.g., She told me a wooden balustrade looked interesting;  

 TYPE 5: Fillers, that is sentences with exactly the same structure but including 

a different verb, e.g. She showed me that the story was extremely long.  

There were twenty five sentences of type 1–4 (altogether 100 sentences), and a hundred 

sentences of type 5. Additionally, there were ten sentences in the training session, two of 

each type. In order to maintain the same syntactic structure among sentences, some 

sentences of type 5 were ungrammatical as some (di)transitive verbs do not take the 

complementiser that (e.g., *He baked me that a cake…). About half of the sentences of 

type 5 (fifty) were ungrammatical. Half of the ungrammatical sentences (25) contained 

wrong syntactic structures while the other half included semantic violations regarding the 

object (e.g., *He baked me the news that was surprising and quite heart-breaking). 

 The experimental sentences differed in terms of whether or not the complementiser 

that was used to introduce an embedded or a relative clause (cf. TYPE 2 vs. TYPE 3); also, 

different ditransitive verbs to eliminate the risk of discovering the importance of the verb 

to tell by the participants (cf. TYPE 5). In addition, verbs were mixed with different 

objects that are or are not semantically acceptable with such verbs (cf. to tell a lie vs. *to 

tell a balustrade). 

 

2.6.6 Design and procedure 

Each of the sentences was displayed on the computer screen. After reading a sentence, the 

participant pressed a given button to move to the question which followed after each 

sentence. The questions asked were a part of the task named probe detection. The task was 

carried out by asking whether or not a given word appeared in the sentence just read. The 

task was implemented in order to check whether the participants did pay attention to the 

presented sentences. This task was implemented in two forms: 
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 Phonological probe detection, that is asking about a word phonologically similar to 

the one chosen from a given sentence, e.g., She told him the facts about the crime 

were extremely doubtful, with were being the chosen word, and the question 

‘WHERE?’; 

 Semantic probe detection, that is asking about a word semantically similar to the 

one chosen from a given sentence, e.g., She told me a little white lie will come back 

to haunt me, with white being the chosen word, and the question ‘BLACK?’.  

The questions always appeared with two possible answers: YES, if the given word 

appeared in the sentence and NO, if it did not. The positive answer YES was always placed 

on the left side of the screen, and the negative answer NO on the right side. In order to 

choose a given answer, participant pressed one of the buttons specified in the instructions. 

There was an equal number of phonological and semantic probe detection examples. Also, 

there was an equal number of positive and negative answers. In order to eliminate the risk 

of participants discovering a pattern in the implemented method of examination, the 

questions within the probe detection test were asked about different parts of the sentence 

(e.g., in some sentences about the subject, in other about the verb or in yet other about the 

object). The experiment was divided into five blocks, forty sentences each. After each 

block the participants saw ‘BLOCK COMPLETED’ and a question ‘BREAK?’. The 

participants decided about the length of the breaks. Before the actual experiment the 

participants were asked to read the provided instructions and complete the training session. 

The camera set-up was carried out before the experiment. Before each block, drift 

correction was applied, in order to gain the participants’ full attention and eliminate all 

unwanted moves. The whole experiment was anonymous. 

 

2.7 Chapter summary 

This chapter has provided an insight into the techniques applied to examine global and 

local ambiguities. It has explained a general research plan for this work. Also, it has 

described all the planned experiments, justifying the technique chosen in each of them, as 

well as providing information about the material used in each experiment, the design and 

procedure of each of them, the participants that the experiments have been carried out on, 

the hypotheses and research questions for each of them. On top of that, this chapter has 

presented the results of the pre-tests carried out on global and local ambiguities discussed 
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herein. The detailed descriptions of each experiment, as well as the results and data 

analysis are provided in the next chapter.  
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Chapter 3: Results and discussion 

 

 

3.1  The self-paced reading task – data analysis 

The self-paced reading task has been carried out on forty participants divided into two 

groups: twenty native English speakers and twenty Polish-English bilinguals, evaluated on 

the basis of the results of a proficiency test taken before the experiment. Below are the 

main research questions that the experiment was supposed to answer : 

 What are the preferences in resolving attachment ambiguities in native English and 

bilingual Polish-English speakers?  

 What are the differences between these two groups of participants in resolving such 

sentences? 

 Which participants, native English or bilingual Polish-English speakers, are faster 

in processing ambiguous sentences? 

The chosen technique has provided answers to all these questions.  

 

3.1.1  Attachment preferences and differences in interpretation 

In ambiguous sentences with relative clauses, native English speakers showed a slight 

preference for the so-called high attachment (and so, for example in Someone shot the 

servant of the baroness who was on the balcony, the relative clause who was on the 

balcony would be, according to the results, attached to the servant). The preference was 

only slight because eleven out of twenty people examined preferred the first noun phrase 

interpretation, and the remaining nine preferred the so-called low attachment. On the other 

hand, Polish-English bilinguals showed a strong preference for the second noun phrase (the 

baroness in the example above), as fifteen out of twenty people examined chose this 

option, and only five preferred the high attachment interpretation. Figure 4 illustrates the 

results in attachment preferences in ambiguous sentences with relative clauses.
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Figure 4. Preferences in resolving attachment ambiguities between native English and  

Polish-English speakers 

 

Table 2 below presents the data used in the statistical analysis. 

 

Table 2. Preferences in resolving ambiguity attachment (native vs. bilingual and low vs. high 

attachment) 

 

PREF 

Total lowatt highatt 

 native 9 11 20 

bilingual 15 5 20 

total 24 16 40 

 

The statistical test chosen to estimate how significant were the obtained differences was 

the Person Chi-square test. The test was chosen on the basis of the type of variables. The 

independent variable was language competence (native English vs. bilingual Polish-
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English) and the dependent variable was attachment preference (low vs. high). Both 

variables were binary. The test result was χ
2
= 3.750; p > 0.052808. Since the obtained test 

value is smaller than 3.84, which is a critical value for one degree of freedom in  

Chi-square test (which indicates a statistically significant result), it is concluded that there 

are no statistically significant differences between native speakers and bilingual speakers 

in the preference for resolving ambiguous relative clauses. These results differ from those 

obtained by Felser et al. (2003). Even though Polish is a highly inflected language, Polish-

English bilinguals behaved like native English speakers in Felser’s study, and showed a 

NP2 preference, while native English speakers slightly preferred the NP1 interpretation. 

When it comes to ambiguities with prepositional phrases, both groups of participants 

showed a strong preference for the second noun phrase (and so, for example, in the 

sentence The boy hit the man with an umbrella, participants chose to attach the PP with an 

umbrella to the man) which means that both groups interpreted these structures as a 

possession, rather than a tool used for carrying out an action. In the case of these sentences, 

all participants adopted the same interpretation, so no statistic test was needed. 

 

3.1.2  Reaction times 

Reaction times for each group of participants and for each type of the investigated sentence 

are summarized in the table below. 

 

Table 3. Reaction times for each group of participants for each type of sentences.  

The results are given in milliseconds. 

Sentence type Polish-English 

bilinguals  

(RTs/a sentence) 

English native 

speakers  

(RTs/a sentence) 

TYPE 1 2583 ms 4481 ms 

TYPE 2 1888.1 ms 3849.5 ms 

TYPE 3 1683.9 ms 3352 ms 

TYPE 4 3019 ms 3696 ms 

TYPE 5 1942.7 ms 3132.5 ms 

TYPE 6 1641.2 ms 2768.6 ms 
 

 

Taking into account every type of sentences provided in the experimental material (see 

Appendix 1), bilingual Polish-English speakers were always faster in processing presented 

sentences than native English speakers. Bilingual speakers processed ambiguous sentences 
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with relative clauses faster than those with prepositional phrases (2583 ms per person per 

sentence with a relative clause vs. 3019 ms per person per sentence with a PP). Native 

English speakers processed ambiguities with prepositional phrases faster than those with 

relative clauses (3696 ms per person per sentence with a PP vs. 4481 ms per person per 

sentence with a relative clause). Also, bilingual speakers were faster in processing 

sentences disambiguated on the second noun phrase which confirms their preferences in 

interpreting such sentences. Native English speakers processed sentences with relative 

clauses disambiguated on the second noun phrase faster than those disambiguated on the 

first noun phrase which is a slight deviation from their preferences in interpreting these 

sentences stated above. On top of that, longer reading times in the case of ambiguous 

sentences in both groups suggest that participants noticed the ambiguity and they have had 

difficulty understanding these sentences at first, which may have brought on the necessity 

of re-analysis, and since they could not go back to the previously encountered phrase, they 

must have relied on their working memory only.  

 The following variables were used in the statistic calculations on reaction times in 

the SPRT: 

 Language competence (independent) grouping variable. It has two levels: 

Native Speaker and Polish-English Bilingual 

 Sentence type (independent) within subject variable. It has six levels: 

Type 1: Ambiguous relative clauses, 

Type 2: Relative clauses with NP1 disambiguation, 

Type 3: Relative clauses with NP2 disambiguation, 

Type 4: Ambiguous PPs, 

Type 5: PPs with NP1 disambiguation, 

Type 6: PPs with NP2 disambiguation 

 Reaction time (dependent); measured in milliseconds for each of the sentence 

types. 
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Table 4. Mean reaction times to each sentence type among native English speakers 

 Mean reaction time (ms) 

Sentence 

type 

Type 1 Type 2 Type 3 Type 4 Type 5 Type 6 

Mean 111277.70 96236.85 87323.90 92408.25 75937.30 70248.95 

Variance 3441546929 4065085909 4346102322 2505384205 2367741076 2252226021 

Standard 

deviation 

58664.699 63758.026 65924.975 50053.813 48659.440 47457.623 

 

Table 5. Mean reaction times to each sentence type among Polish-English bilinguals 

 Mean reaction time (ms) 

Sentence 

type 

Type 1 Type 2 Type 3 Type 4 Type 5 Type 6 

Mean 64409.15 47201.20 44482.25 60328.85 48568.40 41015.10 

Variance 878673617.8 432337373.6 260379065.7 767546950 317882682.1 194994861.3 

Standard 

deviation 

29642.429 20192.724 16136.266 27704.638 17829.265 13964.056 
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Figure 5. Mean reaction times to each sentence type among native English and  

bilingual Polish-English speakers 

 

Based on the initial exploration of the data, the following was expected to be found: 

 Significant main effect for the between subjects (language competence) factor, i.e., 

it was expected that there would be statistically significant differences between 

English native speaker and Polish-English bilingual speakers; 

 Significant main effect for the within subjects (sentence type) factor, i.e., 

statistically significant differences in reaction times for sentence types; 

 Interaction effect. 
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The statistic model implemented in this study was Univariate Mixed Model ANOVA with 

repeated measures. This particular type of model was used for several reasons. First, since 

there was only one within subject factor (sentence type), the univariate model is the 

appropriate one for such analysis. Second, the implemented model was mixed because the 

main points of interest are the differences between the two groups of participants (native 

English speakers and bilingual speakers of Polish and English). The division of 

participants into groups creates the between subjects factor. Also, the sentence type 

independent variable which has more than two levels and which is assumed to interact 

differently with the two groups of participants creates a within subject factor. The 

combination of the within subject factor (sentence type) and the between subject factor 

(language competence: native vs. bilingual) introduces a mixed model. Since the reaction 

time is measured for six types of sentences per participant (so there are six mean 

measurements per participant), the implemented model introduced repetitions (repeated 

measures). 

 
Figure 6. Differences in reaction times between groups and among sentence types.  

Results are given in milliseconds. 
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As expected, significant results were found for: 

 Main effect for the within subjects factor (sentence type) 

F(3,912, 190) = 19.712; p <.001; η
2
 = .342  

[interpretation for η
2
 = .342 – the differences between types of sentences explain 

34% of the observed differences] 

 Main effect for the between subjects factor (language competence) 

F(1, 38) = 122.262, p<.001, η
2
 = .763 

[interpretation for η
2
 = .763 – the differences between types of sentences explain 

76% of the observed differences] 

The statistically significant result for the between subject factor proves that native 

English and Polish-English bilingual speakers differ significantly with respect to 

reaction time in the experiment, with bilingual people being faster. 

Comparing the effect sizes for within and between subject factors, it becomes 

apparent that although both factors contribute significantly to the difference in the result of 

the experiment, it is the between subjects factor that is more prominent. This means that 

the difference in the language competence, i.e., being native speaker or bilingual speaker, 

plays a greater role than the difference in processing the distinguished types of sentences.  

 Also, there has been a statistically significant interaction effect (F(3,912, 190) = 

3.428, p=.011, η
2
 = .763). It has shown that both groups of participants differ from each 

other in at least one type of sentences. The difference has been noticed in regard to reaction 

times. 

 

Main effects 

Having a significant result for the main effect for the within subjects factor, we need to see 

which sentence types differ from each other. This is done in Table 6. 
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Table 6. Main effect for sentence type. Column (I) presents chosen types of sentences, while column (J) 

presents types of sentences for which reaction times are significantly different to those in column (I). 

The third column presents the difference in reaction times between columns (I) and (J). 

 

Disregarding for now the influence of language competence, significant results for the 

differences inside the sentence type factor show that: 

 Processing of sentences of type 1 differs significantly from the remaining sentence 

types except type 4. Type 1 is processed significantly slower than types 2, 3, 5, 6; 

 Processing of sentences of type 2 and type 3 is also significantly different from type 

6. Types 2 and 3 are processed significantly slower than type 6. But type 2 and 3 do 

not differ from each other; 

 Processing of sentences of type 4 is significantly different from types 5 and 6. Type 

4 is processed significantly slower than types 5 and 6. 

 

Interaction effect 

Having a significant result for the interaction effect, it should be illustrated how the 

differences between the groups of speakers are reflected in the sentence types. Attention is 

paid to Simple Main Effects. Compare Table 7 and Table 8. 

 

 

 

 

(I) Sentence type (J) Sentence type Mean reaction time 

difference in 

milliseconds 

(I-J) 

Significance 

1 2 16124.400
*
 0.008 

3 21940.350
*
 0.000 

5 25590.575
*
 0.000 

6 3221.,400
*
 0.000 

2 6 16087.000
*
 0.000 

3 6 10271.050
*
 0.013 

4 5 14115.700
*
 0.010 

6 20736.525
*
 0.000 
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Table 7. Reaction time differences in native English speakers. Column (I) presents chosen types of 

sentences, while column (J) presents types of sentences for which reaction times are significantly 

different to those in column (I). The third column presents the difference in reaction times between 

columns (I) and (J). 

GROUP (I) Sentence 

type 

(J) Sentence 

type 

Mean reaction 

time difference 

in milliseconds 

(I-J) 

Significance 

native 1    

3 23953.800
*
 0.004 

4 18869.450
*
 0.018 

5 35340.400
*
 0.000 

6 41028.750
*
 0.000 

2    

   

   

5 20299.550
*
 0.007 

6 25987.900
*
 0.000 

3    

   

   

   

6 17074.950
*
 0.002 

4    

   

   

   

6 22159.300
*
 0.000 

 

 

Inside the group of tested native speakers there are significant reaction time differences for 

the following: 

 Type 1 vs. type 3, 4, 5, 6: Type 1 is processed significantly slower than types 3, 4, 

5, 6; 

 Type 2 vs. type 5, 6: Type 2 is processed significantly slower than types 5 and 6; 

 Type 3 vs. type 6: Type 3 is processed significantly slower than type 6; 

 Type 4 vs. type 6: Type 4 is processed significantly slower than type 6. 
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Table 8. Reaction time differences in Polish-English bilinguals 

GROUP (I) Sentence type (J) Sentence type Mean reaction 

time difference 

in milliseconds 

(I-J) 

Significance 

pol-eng 

biling 

1    

3 19926.900
*
 0.026 

   

   

6 23394.050
*
 0.002 

4    

   

   

   

6 19313.750
*
 0.001 

  

Inside the group of tested Polish-English bilingual speakers there are significant reaction 

time differences for the following: 

 Type 1 vs. type 3, 6: Type 1 is processed significantly slower than types 3 and 6; 

 Type 4 vs. type 6: Type 4 is processed significantly slower than type 6. 

 

Differences between natives and bilingual speakers show that: 

 Natives show type 1 vs. types 4 and 5 difference which is not present in bilingual 

speakers; 

 Natives show type 2 vs. types 5 and 6 difference, whereas bilinguals do not show 

any significant differences between type 2 and any other sentence type; 

 Native speakers show differences between type 3 and 6, which are not present in 

bilingual speakers. 

 

The differences in reaction times suggest that sentences of type 1 are processed slower than 

those of type 4. It implies that ambiguous sentences with relative clauses are processed 

slower than ambiguous sentences with prepositional phrases. Also, sentences of type 1 are 

processed slower than those of type 5 which may be explained by the fact that these types 

contained different grammatical structures that may have influenced reaction times. On top 

of that, it was found that disambiguated sentences with relative clauses (type 2 and 3) are 
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processed significantly slower than disambiguated sentences with prepositional phrases 

(type 5 and 6). The fact that bilingual speakers do not show any of such differences in 

reaction times suggests that they process all these sentences at more or less the same pace, 

being faster than native English speakers in all respects. 

 Summarizing the results of the self-paced reading task, the significant difference in 

reaction times between native English and bilingual Polish-English speakers, with the latter 

being typically faster, may suggest that working memory of bilingual people may have a 

greater capacity than that of native English speakers and that bilingual people are likely to 

have a greater language capacity. A more detailed analysis of processing these sentences is 

given in the next section. 

 

3.2  Eye-tracking – global ambiguities 

The experiment has been carried out on two groups of participants: twenty native English 

speakers and twenty Polish-English bilinguals. The following questions were asked: 

 Do global ambiguity resolution preferences change during eye-tracking, when 

participants see the whole sentence at once or are they the same as in the self-paced 

reading task analysed above in section 3.1? 

 What are the differences in resolving these ambiguities between native English and 

bilingual Polish-English speakers? 

 Who is faster in processing such ambiguities within the eye-tracking experiment? 

 What are the similarities and differences in reading these ambiguities between 

native English and bilingual Polish-English speakers in terms of eye movements 

(fixations and regressions)? 

This detailed technique provided answers to all of the research questions. 

 

3.2.1  Attachment preferences and differences in interpretation
6
 

For both types of ambiguous sentences (type 1 and 4: see Appendix 1) the chi-square test 

has been carried out. As far as native English speakers are concerned, the test has not 

shown any statistically significant difference in either of the types. The test results were 

                                                 
6
 Due to technical difficulties a great amount of data has been lost. Presented results are based on one block 

of the experimental material only and may not be completely reliable. 
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χ²(1, N=100)=0.16 for sentences of type 1 and χ²(1, N=100)=2.56 for sentences of type 4. 

Both results are smaller than 3.84, which is a critical value for one degree of freedom in 

Chi-square test (which indicates a statistically significant result). The graph below 

represents attachment preferences in native English speakers. 

 

 
Figure 7. Preferences in resolving attachment ambiguities in native English speakers 

 

In sentences of type 1, over half of native English speakers taking part in the eye-tracking 

experiment (52%) chose the low attachment, which is in accordance to Felser et al.’ (2003) 

findings. In sentences with PPs (type 4), over half of native English speakers had a 

preference for high attachment, which means that in ambiguous sentences with 

prepositional phrases native speakers of English tend to understand the PP as a tool, and so 

they associate it with the verb, rather than a possession, hence the high attachment 

preference. The difference in preferences between sentences of type 1 and 4 may stem 

from different grammatical structure of them (relative clauses vs. prepositional phrases). 

 As far as Polish-English bilinguals are concerned, attachment preferences in 

sentences of type 1 and 4 were examined in a chi-square test. In both cases the test has 

shown statistically significant differences in resolving attachment ambiguities. It has been 

found that Polish-English bilinguals have a strong preference for high attachment in both 

types of ambiguous sentences examined herein. The test results were: χ²(1, N=100)=5.76; 

p<0.02 for sentences of type 1, and χ²(1, N=100)=31.36; p<0.001 for sentences of type 4. 

Both results are bigger than 3.84 (a critical value for one degree of freedom suggesting a 

statistically significant result). The graph below presents attachment preferences in 
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bilingual speakers. 

 

 
Figure 8. Preferences in resolving attachment ambiguities in Polish-English bilinguals 

 

In sentences of type 1, a great part of Polish-English bilinguals had a preference for high 

attachment (62%). The same result is noticed in ambiguous sentences with PPs, with 78% 

of bilingual speakers having preference for high attachment. Also, the results of this eye-

tracking experiment are somehow different to what was found in the SPRT. In the SPRT, in 

the case of ambiguities with relative clauses (type 1), native speakers showed a slight 

preference for high attachment, and bilinguals a significant preference for low attachment. 

In the eye-tracking study the results are reversed. Namely, native speakers have shown a 

preference for low attachment and bilingual speakers for high attachment. On top of that, 

these differences have been noticed in sentences of type 4 as well. In the SPRT, both 

groups of participants showed a strong preference for low attachment, which means that 

they interpreted the PP as a possession and they attached it to NP2, rather than a tool used 

for carrying out an action. In the eye-tracking experiment, both groups of participants have 

shown a preference for high attachment, which means that in this case they interpreted the 

PP as a tool used to carry out an action, rather than a possession. These differences in 

interpretation may stem from the fact that in the SPRT, subjects were presented with 

sentences in a phrase-by-phrase fashion with the implementation of the linear non-

cumulative strategy. That might have forced them to rely on their working memory when 

answering questions about the experimental sentences. In the eye-tracking experiment, all 

sentences were presented to the subjects entirely, one after another. This may have de-
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emphasised the role of their working memory and, as a result, it may have changed the 

interpretation. Moreover, this experiment revealed that, regardless of the grammatical 

structure of ambiguous sentences, Polish speakers of English do show a high-attachment 

preference, which may be caused by the fact that Polish is a highly inflected language. This 

would support Felser et al.’ (2003) argumentation; recall section 1.4. 

 

3.2.2  Reaction times 

In order to examine differences in reaction times to sentences of type 1 and 4 between two 

groups of participants, the Mann-Whitney U test, a non-parametric test for two 

independent groups has been carried out. In the case of sentences of type 1, statistically 

significant differences (U=73,00; p<0.001) have been noticed between two groups of 

subjects with bilingual people being faster (M=7499.4; SD=2713.4 for bilinguals and 

M=15351.4; SD=11097.55 for native English speakers). 

 A similar pattern has been noticed in sentences of type 4. There has been a 

statistically significant difference in reaction times between two groups of subjects 

(U=111,00; p<0.02), with bilingual people being faster (M=8199.2; SD=2556.86 for 

bilinguals and M=14158.95; SD=11549.35 for native English speakers). 

 On top of that, differences in reaction times for each sentence type in both groups 

have been examined (within subject factor). The differences have been examined using 

Friedman’s ANOVA for differences between several related groups, which, with the result 

of χ²(5)=8,23, has not shown any statistically significant main effect for native English 

speakers for whom the results were: MI=15351.4, SD=11097.55; MII=18198.05, 

SD=11229.19; MIII=14917.6, SD=10307.67; MIV=14158.95, SD=11549.35; MV=13436.75, 

SD=5589.76; MVI=13447.15, SD=10410.21. The results for bilingual speakers were: 

MI=7499.4, SD=2713.4; MII=8295.8, SD=3087.29; MIII=8484.95, SD=3675.33; 

MIV=8199.2, SD=2556.9; MV=8764.1, SD=2697.13; MVI=7528.55, SD=2121.74. There 

has been no main effect for sentence type in bilingual speakers either (χ²(5)=10,31; 

p>0.05). Statistically significant differences have been noticed for sentences of type 1 and 

5 (p<0.04). Reaction times to sentences of type 1 were shorter than those to sentences of 

type 5. It may have been caused by the fact that sentences of type 1 and 5 contained 

distinct grammatical structures, clearly with PPs having longer reaction times than relative 
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clauses.
7
 Also, reaction times to sentences of type 6 were shorter than those to sentences of 

type 2 (p<0.04). In this case both types of sentences included disambiguated sentences and 

it seems that Polish-English bilingual speaker process sentences with prepositional phrases 

faster than those with relative clauses which has also been found in the SPRT discussed 

above. 

 

Table 9. Differences in RTs among different types of sentences 

Sentence type Mean RT in 

native speakers 

(ms) 

Mean RT in 

bilinguals (ms) 

U p 

I 15351.4 7499.4 73.0 0.001 

II 18198.05 8295.8 97.0 0.01 

III 14917.6 8484.95 109.0 0.01 

IV 14158.95 8199.2 111.0 0.02 

V 13436.75 8764.1 97.0 0.01 

VI 13447.15 7528.55 77.0 0.001 

 

 

Figure 9. Mean RTs for each sentence type in both groups of subjects 

                                                 
7
 It should be noticed that sentences of type 5 were disambiguated, and so they may have brought a surprising 

interpretation differing from the one expected at first, which in turn might have led to longer reaction times. 
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Bilingual speakers were significantly faster than native English speakers in processing 

ambiguous (and disambiguated) sentences which confirms the results of the SPRT 

discussed above and suggests that bilingual people have better language skills and seem to 

cope better with potentially troublesome grammatical structures. 

 

3.2.3  Fixations and regressions 

The eye-tracking experiment examined two more variables: fixations and regressions. 

Fixations are eye movements that “naturally correspond to the desire to maintain one’s 

gaze on an object of interest” (Duchowski 2007: 47). Fixations are associated with word 

recognition and comprehension and long fixation times may suggest processing difficulty. 

Regressions in turn, which are backward eye movements, are usually associated with a re-

analysis which is a result of a parsing difficulty.  

 

3.2.3.1 Fixation times 

In this eye-tracking experiment fixations were measured on the relative pronoun who in 

sentences of types 1, 2 and 3, and on the preposition with in sentences of type 4, 5 and 6. 

These words are the critical moments in the sentences. In other words, they appear at the 

point at which an initial interpretation should be made. In the investigated sentences long 

fixation times on the relative pronoun who and the preposition with could suggest that 

participants are aware of two possible meanings the sentences convey (relevant for the 

analysis of type 1 and 4 – ambiguities). Having noticed such an ambiguity, they may 

decide not to make any preliminary assumptions about the possible interpretation and 

simply await some kind of a resolution of the sentence, or – alternatively – they may 

decide to assume a specific interpretation, in accordance with their own “attachment” 

preferences (relevant for the analysis of type 2 and 3 and type 5 and 6 – disambiguation).  

It has been found that bilingual speakers had longer fixation times in sentences of 

types 2 and 3 than those of type 1, and types 5 and 6 than those of type 4 respectively; see 

Figure 10 and Table 10. Long fixation times may suggest raised awareness and may be the 

base for the assumption that bilingual people are aware of two possible continuations of 

such sentences and may read them more carefully, hence longer fixations. However, given 

that the detected differences for bilingual speakers were realatively small this may actually 
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suggest that they are not aware of two possible continuations. In addition, somewhat 

anticipating the discussion of the results of the analysis of regression times, it turned out 

that bilinguals have shown slightly shorter regression times in sentences of type 2 and 3 

than in sentences of type 1 (see Figure 11 and Table 11), which could imply that they were 

not particularly surprised having encountered the disambiguation (which could in turn 

confirm that they might have been aware of two possible interpretations or that the 

interpretation they assumed from the beginning corresponded exactly to the disambiguated 

one). In contrast, native speakers have demonstrated longer regressions in sentences of 

type 2 and 3 than those of type 1, which might suggest that they were surprised by the 

encountered disambiguation, possibly because it did not correspond to the assumed 

interpretation. Clarifying these issues would require an additional analysis, which would 

go however beyond the scope of the present work. In the light of the fact that bilingual 

speakers of Polish and English have shorter reaction times than native English speakers, 

and a presumably smaller difficulty with processing provided sentences, it is expected that 

bilingual people have shorter fixations on the critical point in a sentence.  

 As can be seen in Figure 10, the above expectation has been corroborated by the 

data. Polish-English bilinguals show shorter fixation times on the relevant critical points in 

all types of sentences than native English speakers. 

 

 

Figure 10. Mean fixation times on critical points 
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In consideration of possible significant differences in native English speakers in terms of 

fixation times in each type of sentences, Friedman’s ANOVA for differences between 

several related groups has been carried out. The test result was χ²(5)=6,8; and it has not 

shown the main effect for sentence type. No statistically significant differences have been 

found in fixation times among different sentence types (MI=2804.65, SD=2083.27; 

MII=2788.2, SD=1781.61; MIII=2841.6, SD=1727.54; MIV=3371.1, SD=2651.82; 

MV=3451.2, SD=2074.54; MVI=3528.5, SD=2078.25). 

 In the case of bilingual speakers, another Friedman’s ANOVA for differences 

between several related groups was carried out, and with the result χ²(5)=9.91; p>0.05, it 

has not shown the main effect for sentence type. However, statistically significant 

differences in fixation times have been found for sentences of type 1 and 4, with shorter 

fixations on type 1 – p<0.04, and for type 1 and 6, with shorter fixations on type 1 – 

p<0.01. Such results suggest that sentences with prepositional phrases may be more 

troublesome to parse, hence longer fixation times on the critical points in such sentences. 

The above differences stem from the following mean fixation times: MI=1806.15, 

SD=893.94; MII=2126.1, SD=902.59; MIII=1893.7, SD=880.54; MIV=2196.2, SD=916.03; 

MV=2215.85, SD=1104.38; MVI=2332.5, SD=844.33. 

 In order to detect statistically significant differences in fixation times between two 

groups of subjects, the Mann-Whitney U test for independent groups has been 

implemented. 

 

Table 10. Mean fixation times in each sentence type 

Sentence type Mean fixations 

in native 

speakers (ms) 

Mean fixations 

in bilinguals 

(ms) 

U p 

I 2804.65 1806.15 128.0 0.05 

II 2788.2 2126.1 167.0 --- 

III 2841.6 1893.7 145.5 --- 

IV 3371.1 2196.2 151.0 --- 

V 3451.2 2215.85 112.0 0.02 

VI 3528.5 2332.5 131.0 0.06 
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Statistically significant differences have been found in sentences of type 1, 5 and 6 with 

shorter fixations in bilingual speakers. No significant differences have been noticed in 

sentences of type 2, 3 and 4. Such results suggest that ambiguous sentences with relative 

clauses and disambiguated sentences with PPs are the least difficult to parse for bilingual 

speakers, however, it is challenging to notice any pattern that would justify such results. 

The fact that bilingual speakers of Polish and English have shown shorter fixation times 

may also lead to the conclusion that word recognition and comprehension is faster for 

bilingual people, even in their non-native language. 

 

3.2.3.2 Regression times 

The last variable examined in this experiment are regression times. As already mentioned, 

regressions, backward eye movements, are usually associated with a re-analysis, which is a 

result of a parsing difficulty. In the experiment described herein, regression times were 

measured on the critical point of each sentence, i.e., the relative pronoun who in sentences 

of types 1–3, and the preposition with in sentences of types 4–6. Since it is assumed that an 

initial interpretation of the sentence is made by reaching these critical points, having 

noticed ambiguity or disambiguation different to the one adopted in their initial 

interpretation, participants are expected to revise the problematic phrase (relative clause 

and PP respectively). Also, due to shorter RTs and fixation times in bilingual speakers, it is 

expected that provided sentences are not as problematic as for native English speakers, and 

so regression times in the case of bilinguals should be shorter as well. In order to examine 

regression times for both groups of subjects, Friedman’s ANOVA for differences between 

several related groups has been carried out. The test, with the result of χ²(5)=8.86, has not 

shown the main effect for regression times. Regression times are presented in the figure 

below. 
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Figure 11. Mean regression times 

 

For native English speakers, statistically significant differences have been found for 

sentences of type 2 and 4, with shorter regressions in sentences of type 2 (p<0.04). Also, 

there has been a significant difference between type 2 and 5, with the same pattern of 

shorter regressions in sentences of type 2 (p<0.04). This, once again, suggests that 

sentences with relative clauses are parsed more easily than those with PPs. Remaining 

types of sentences have not shown meaningful differences with the following results: 

MI=1866.55, SD=955.66; MII=1877.7, SD=1253.04; MIII=1883.05, SD=1216.7; 

MIV=2251.6, SD=1164.36; MV=2987.8, SD=2289.71; MVI=2631.25, SD=1458.74. 

 Friedman’s ANOVA for differences between several related groups, with the result 

of χ²(5)=5.14; p>0.05, has not shown a statistically significant main effect for sentence 

type in bilingual speakers either. Statistically significant differences have been found for 

sentences of type 1 and 2, with shorter regression times in type 1 (p<0.04). Regression 

times for each sentence type are as follows: MI=2316.15, SD=1378.08; MII=1754.2, 

SD=1266.28; MIII=1929.45, SD=1339.61; MIV=1853.85, SD=881.97; MV=2079.75, 

SD=1291.22; MVI=2131.3, SD=1110.64. 

 In order to detect statistically significant differences in regression times between 

two groups of subjects, the Mann-Whitney U test for independent groups has been 
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implemented.  

 

Table 11. Mean regression times in each sentence type 

Type of task Mean 

regressions in 

native speakers 

(ms) 

Mean 

regressions in 

bilinguals (ms) 

U p 

I 1866.55 2316.15 172.0 not significant 

II 1877.7 1754.2 168.0 ns. 

III 1883.05 1929.45 196.0 ns. 

IV 2251.6 1853.85 165.0 ns. 

V 2987.8 2079.75 146.0 ns. 

VI 2631.25 2131.3 153.0 ns. 

 

The Mann-Whitney U test has not shown any statistically significant differences in terms 

of regression times between native English speakers and Polish-English bilinguals. Such a 

result is a deviation from the assumption discussed above. Comparable regression times 

between both groups suggest that all participants experienced parsing difficulty and were 

forced to re-analyse the sentence, however, parsing mechanisms connected with ambiguity 

resolution and sentence comprehension were less time consuming for bilingual people. It 

leads to a conclusion that, even though both groups of subjects have shown similar times of 

regressions, only Polish-English bilinguals have significantly shorter RTs and fixation 

times which suggests that working memory in bilingual people is more efficient and as a 

result more effective. 

 

3.3  Eye-tracking – local ambiguities 

The second eye-tracking experiment examined local ambiguities and it aimed at providing 

answers to the following research questions: 

 What are the differences in reading times between native English and bilingual 

Polish-English speakers when processing local ambiguities? 

 How do eye-movements (fixations and regressions) reflect the process of parsing 
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these sentences by both groups of participants? 

The study has explained the above issues. 

 

3.3.1  Reading times 

In order to examine differences in reading times between two groups of participants a 

parametric test for two independent groups has been carried out. The results of the test are 

presented below. 

 

 
Figure 12. Mean reading times for one sentence of each type 

 

Despite the fact that reading times of bilingual people were shorter than those of native 

English speakers’ for all types of sentences (see Appendix 2), no statistically significant 

results have been found. This suggests that both groups of participants parse local 

ambiguities in a comparable time meaning that such structures do not pose difficulty 

greater for one group than for the other. Since in the case of 40 participants the differences 

were minor, it can only be assumed that statistically significant contrast would be visible 

for a greater number of subjects. 

 In pursuance of possible significant differences in reading times between sentences 

of each type, Friedman’s ANOVA for differences between several related groups has been 

conducted. In the case of native English speakers, the test with the result of χ²(4)=6,44, has 

not shown a statistically significant main effect for sentence type. In order to discover 
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meaningful differences among sentence types, a sign test for dependent group has been 

carried out. The test has shown only one significant difference between sentences of type 3 

and 5, with slower reading times for type 3 (MIII=4830.72, SD=1786.14; MV=4653.84, 

SD=1856.94). Since sentences of type 3 contained a relative pronoun that following a noun 

phrase, based on the reading times results it may be suggested that such structures are 

processed more slowly than those in which that is used as a complementiser, and not as a 

relative pronoun. Although differences among other sentence types are not significant, they 

are worth mentioning. It has been noticed that in the case of native English speakers 

sentences of type 2 (those disambiguated by that-complementiser) had only slightly shorter 

reading times than those of type 1 (locally ambiguous). It had been expected that sentences 

of type 2 would be read faster due to the presence of the complementiser which 

disambiguates the sentences. However, in the case of bilingual speakers longer reading 

times have been noticed on sentences of type 2. In other words, it took longer for bilingual 

people to read disambiguated sentences than locally ambiguous ones which, to some 

extent, confirms the assumption that bilinguals have less difficulty parsing ambiguous 

sentences. Differences in RTs between sentences with what looks like a semantically 

permissible object but what turns out to be the subject of the embedded sentence (type 1 – 

local ambiguities) and those with what is a semantically non-permissible object and hence 

can only be analysed as the subject of the embedded sentence (type 4 – no local 

ambiguities) are also worth mentioning. Native English speakers have demonstrated 

shorter reading times on sentences of type 4, i.e., those with non-permissible objects. Such 

a result suggests that native English speakers are very sensitive to semantic violations or 

incongruities and this seems to guide their correct interpretation/structure assumed for the 

sentences in question. In contrast, native speakers seem to have more trouble parsing 

sentences without any semantic incongruities and therefore locally ambiguous. On the 

other hand, bilingual people have demonstrated shorter RTs on locally ambiguous 

sentences (with permissible objects) than those with semantically non-permissible ones. 

Again, this result confirms that ambiguities bring less difficulty for bilinguals than for 

native English speakers. 

 Friedman’s ANOVA has also been carried out for bilingual speakers of Polish and 

English. The test, with the result of χ²(4)=8,16, has not shown a statistically significant 

main effect for sentence type in this group either. However, a statistically significant result 

has been found for sentences of type 2 and 5 with sentences of type 5 being read faster 

(MII=4796.04, SD=2056.89; MV=4653.84, SD=1856.94). Differences in reading times 



MARTA ŚLĘZAK / PROCESSING AMBIGUOUS ENGLISH SENTENCES 

60 

 

have also been found for sentences of type 1 and 4 (p<0.04), that is reading times in 

sentences of type 1 were shorter than those in type 4 (MI=4107.02, SD=998.68; 

MIV=4163.63, SD=1137.36). Such a result leads to a conclusion that bilingual people have 

greater difficulty processing sentences with a semantically non-permissible object (type 5) 

than local ambiguities. It also proves that such complex structures as Garden Path effect 

sentences do not pose that big of a problem for bilingual speakers. This result might lend 

some support to Moreno et al.’s (2010) observation that bilingual people seem to be better 

at judging grammaticality than judging acceptability, hence semantics of a given sentence 

(recall section 1.4). It seems that, in contrast to monolingual native speakers (see above), 

bilingual speakers have more trouble with semantics. 

 

3.3.2  Fixations and regressions 

3.3.2.1 Fixation times 

Fixation times have been measured for the verb in the main clause in each of the 

sentences in the experimental material, since it was the verb that could cause possible 

difficulty in parsing sentences, so long fixation times would suggest such problems. 

Also, the verb to tell is considered a critical point in each sentence, by which an initial 

interpretation is already constructed. Results are illustrated on the graph below. A 

parametric t-test for two independent groups have not shown any statistically significant 

differences in fixation times between native English speakers and Polish-English 

bilinguals.  

 

 

Figure 13. Mean fixation times for one sentence of each type 



MARTA ŚLĘZAK / PROCESSING AMBIGUOUS ENGLISH SENTENCES 

61 

 

The lack of statistically significant differences in fixation times suggests that word 

recognition and comprehension mechanisms take a comparable amount of time in the case 

of locally ambiguous sentences for both groups of subjects.  

However, Friedman’s ANOVA  has shown the main effect for sentence type in the 

case of native English speakers (χ²(4)=20.44; p<0.04). Sentences of type 5 have longer 

fixation times than the remaining types. The table below illustrates statistically significant 

differences in fixation times between different types of sentences. 

 

Table 12. Significant differences in mean fixation times for native speakers 

 
MI=352.33 

SDI=186.81 

MII=368.06 

SDII=224.18 

MIII=355.69 

SDIII=190.69 

MIV=343.27 

SDIV=177.88 

MV=438.91 

SDV=217.91 
p=0.001 p=0.01 p=0.001 p=0.01 

 

Since sentences of type 5 were used as fillers, and some of them were grammatically or 

semantically violated, longer fixation times on the verb may suggest problems with 

comprehension. 

As far as bilingual speakers are concerned, the exactly same pattern has been found 

in terms of fixation times duration; see Table 13. Having carried out Friedman’s ANOVA, 

the main effect for sentence type has been found. Fixation times on sentences of type 5 are 

longer than those on the remaining sentences. This only confirms the conclusion drawn 

from native English speakers’ results, that sentences of type 5 (grammatically and 

semantically incorrect) may have posed a greater difficulty than the remaining ones.  

 

Table 13. Significant differences in mean fixation times for bilinguals 

 
MI=295.78 

SDI=88.18 

MII=281.85 

SDII=93.91 

MIII=273.27 

SDIII=102.35 

MIV=296.02 

SDIV=103.28 

MV=367.68 

SDV=106.88 
p=0.001 p=0.001 p=0.001 p=0.001 

MIII=273.27 

SDIII=102.35 
p=0.01 - - - 
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Also, a significant difference has been found for sentences of type 1 and 3, with sentences 

of type 1 having longer fixations. This, however, seems plausible given that both sentence 

types contain a semantically permissible NP which can be analysed as an internal object of 

the verb tell. In sentences of type 3, after encountering the relative pronoun that, this initial 

analysis can be maintained, since the relative clause modifies the NP interpreted as the 

object of the verb tell. In other words, no revision is necessary. In contrast, in sentences of 

type 1, the parser initially also takes the NP in question to be the object of the verb tell but 

after encountering a finite verb in the embedded sentence (e.g., the auxiliary will), it 

notices that the initial interpretation cannot be maintained. This is why a revision of the 

initial interpretation, and hence a revision of the sentences of type 1, is necessary, which in  

turn causes longer fixation times.
8
 

 

3.3.2.2 Regression times 

The last variable measured in this experiment are regression times. These have been 

measured on the verb in each experimental sentence, since it is the verb that is considered 

to have possibly caused parsing problems, so it is natural that in the course of a re-analysis 

participants look back to the verb and its potential object. A parametric t-test for two 

independent groups has been carried out in order to check if native speakers of English and 

Polish-English bilinguals differ significantly in terms of regression duration. The graph 

below illustrates the results. 

 

 

Figure 14. Mean regression times for one sentence of each type 

 

                                                 
8
 However, the analysis of regression times did not show any statistically significant difference between 

sentences of type 1 and 3; see Figure 14. 
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The test has not shown any statistically significant differences in regression times between 

two groups of participants. This suggests that in the case of a re-analysis, both groups 

revise the sentence in comparable time.  

 However, Friedman’s ANOVA for differences between several related groups has 

demonstrated the main effect for sentence type, with the result of χ²(4)=20.02; p<0.004. 

Sentences of type 5 have had significantly longer regression times than remaining types, 

which is illustrated in the table below.  

 

Table 14. Significant differences in regression times in native speakers 

 
MI=275.18 

SDI=145.3 

MII=286.88 

SDII=148.23 

MIII=281.26 

SDIII=144.51 

MIV=272.45 

SDIV=132.49 

MV=350.03 

SDV=144.35 
p=0.01 p=0.01 p=0.001 p=0.001 

 

This phenomenon is explained by the fact that sentences of type 5 were fillers, some of 

which contained a grammatical or semantic variation, and so such structures may have 

been incomprehensible, hence the need for a re-analysis and, what follows, longer 

regression times. 

 In the case of bilingual speakers, a very similar pattern has been noticed. 

Friedman’s ANOVA has also shown the main effect for sentence type with the result of 

χ²(4)=27.8, p<0.001. Namely, sentences of type 5 have longer regression times than the 

remaining types, which is also explained by their grammatical and semantic variation. 

Moreover, statistically significant differences in regression times have been found for 

sentences of type 4 and 2, and type 4 and 3, with sentences of type 4 having longer 

regression times in both cases. The table below presents the relevant results. 
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Table 15. Significant differences in regression times in bilinguals 

 
MI=303.91 

SDI=106.97 

MII=301.59 

SDII=114.22 

MIII=281.25 

SDIII=111.23 

MIV=322.15 

SDIV=130.52 

MV=344.47 

SDV=100.73 
p=0.002 p=0.001 p=0.001 p=0.04 

MIV=322.15 

SDIV=130.52 
- p=0.04 p=0.04 - 

 

Since sentences of type 4 contained an object that cannot be an argument of the verb to tell 

due to semantic violations, longer regression times in such sentences prove that according 

to the Minimal Attachment and Late Closure principles, bilingual speakers treated the 

element after the verb to tell as its object, rather than a subject of an embedded clause. 

Having encountered a semantic violation, a re-analysis was necessary, hence longer 

regression times on sentences of type 4. 

In order to clarify the role of the object pointed out above, additionally, regression 

times have been measured on the direct object in sentences of type 1, 3 and 4, since these 

types differ from each other to a great extent. In type 1, as mentioned above, all sentences 

were ambiguous, and so the noun encountered after the verb to tell could have been 

interpreted as a direct object to the point when a re-analysis was necessary and it was 

noticed that the noun is actually the subject of the embedded clause. In sentences of type 3 

the syntactic structure was rather natural and easy to process, as the noun that was first 

encountered after the main verb actually was the direct object (e.g., to tell somebody a 

story) and such sentences should not have been troublesome, which may be inferred from 

the graph below (see Figure 15) illustrating rather short regression times in sentences of 

type 3. In sentences of type 4, the first noun encountered after the verb to tell could be 

expected to be the direct object again and it could have been interpreted as such at first. 

However, it turned out that these nouns are semantically non-permissible objects of to tell 

(e.g., *to tell somebody the wooden balustrade), which is reflected in longer regression 

times to the verb in bilinguals.  

A parametric t-test for independent groups did not show any statistically significant 

differences between native English and bilingual Polish-English speakers as far as 

regressions times to (potential) direct objects are concerned.  
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Figure 15. Mean regression times to (potential) direct objects 

 

However, a non-parametric t-test for dependent groups has shown statistically significant 

differences within groups. Native English speakers have demonstrated longer regression 

times to the point of the potential object in sentences of type 4 (M=674.31, SD=176.11) 

than those of type 1 (M=424.32, SD=150.83) and 3 (M=416.71, SD=159.72) with the 

significant result of p<0.001 between type 4 and 1 and p<0.001 between 4 and 3. This 

means that native speakers of English demonstrated problems also with comprehension in 

sentences of type 4 with semantically non-permissible objects, hence the significant 

differences, however their regression times in this particular sentence type were still 

shorter than those of bilingual speakers. 

Bilingual speakers of Polish and English demonstrated significant differences in 

regression times for sentences of type 1 and 3 with shorter regression times for type 3 

(MI=368.19, SD=112.1; MIII=418.15, SD=111.62; p<0.02) and for type 1 and 4 with 

shorter regressions for type 1 (MI=418.15, SD=111.62; MIV=682.1, SD=226.43; p<0.001). 

Also, bilingual speakers demonstrated significant difference in regression times for 

sentences of type 3 and 4 with shorter regressions for type 3 (MIII=368.19, SD=112.1; 

MIV=682.1, SD=226.43; p<0.001). The difference in regression times between sentences of 

type 1 and 3 is somehow natural, since those of type 1 were ambiguous and those of type 3 

were not, hence shorter regressions for type 3. However, the fact that bilinguals showed the 

longest regressions in sentences of type 4 suggests that semantic anomalies (semantically 
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non-permissible objects in type 4) were obviously harder to process than sentences of type 

3 (with no anomalies) and surprisingly more difficult to comprehend than those of type 1 

which were ambiguous. This means that bilingual speakers do experience difficulty with 

comprehending semantically incorrect or altered structures.  

On top of that, another statistic analysis was carried out in order to compare 

regression times to that-complementiser and that-relative pronoun in sentences of type 2 

and 3; see Figure 16.  

 

 

Figure 16. Mean regression times to 'that' 

 

A parametric t-test for independent groups did not show any statistically significant 

differences between native English and bilingual Polish-English speakers. Also, a non-

parametric t-test for the within subjects factor did not reveal statistically significant 

differences. This means that bilingual speakers of Polish and English and native English 

speakers comprehended structured with that as a complementiser and that as a relative 

pronoun in a similar way, without major problems (which is confirmed by the analysis 

described above which shows the shortest regression times in sentences of type 3). 

Another statistic analysis was carried out in pursuance of statistically significant 

differences in regression times within sentences (between the verb and potential object in 

type 1, the verb and that in type 2, the verb, potential object and that in type 3, and the verb 

and potential object in type 4). In the case of native English speakers, the t-test for 

dependent samples has shown: 
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 A statistically significant difference between regression times to the verb and the 

potential object in type 1, with shorter regressions for the verb (MI=275.18, 

SD=145.3; MI=424.32, SD=150.83; p<0.001); this may mean that in the course of 

re-analysis participants noticed that the verb to tell did not select for the argument 

they assumed to be the direct object and realized that the potential object is actually 

a subject of the embedded clause, hence longer regressions to the potential object; 

 A statistically significant difference in regression times between the verb and the 

potential object in type 4 with shorter regressions to the verb (MIV=272.45, 

SD=132,49; MIV=674.31, SD=176.11; p<0.001; again, in the course of re-analysis 

participants must have realised that the potential object is semantically non-

permissible for the verb to tell and they re-analysed the NP as the subject of the 

embedded clause; 

 Main effect for sentences of type 3 measured with one-way repeated measures 

ANOVA (F(2, 38)=7.46, p=.001); the Bonferroni test has shown differences within 

type 3 between the object and the verb (Mobject=416.71, SD=159.72; Mverb=281.26, 

SD=144.51; p<0.002) and between the object and the relative pronoun that 

(Mobject=416.71, SD=159.72; Mthat=317.79, SD=153.38; p<0.03). Prolonged 

regression times to the object may have resulted from the fact that in most 

experimental sentences in this experiment it was the potential object that was 

problematic, and so participants adopted a similar parsing strategy in all sentence 

types (they re-analysed sentences from the point of the potential object). 

 

 

Figure 17. Mean regression times in type 3 in native speakers 
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As far as bilingual speakers are concerned, the t-test for dependent samples have shown: 

 A statistically significant difference between regression times to the verb and the 

potential object in sentences of type 1, with shorter regressions for the verb 

(Mverb=303.91, SD=107; Mobject=418.15, SD=111.62; p<0.001) which means that in 

the course of re-analysis participants noticed that the verb to tell did not select for 

the argument they assumed to be the direct object and realized that the potential 

object is actually a subject of the embedded clause, hence longer regressions to the 

potential object; 

 A statistically significant difference in regression times between the verb and the 

potential object in type 4 with shorter regressions to the verb (Mverb=322.15, 

SD=130.51; Mobject=682.1, SD=226.43; p<0.001) which again suggests that in the 

course of re-analysis participants must have realised that the potential object is 

semantically non-permissible for the verb to tell and they re-analysed the NP as the 

subject of the embedded clause; 

 Main effect for sentences of type 3 measured with one-way repeated measures 

ANOVA (F(2, 38)=7.47, p<.002). The Bonferroni test has shown differences within 

type 3 between the object and the verb (Mobject=368.19, SD=112.1; Mverb=281.25, 

SD=111.23; p<0.1) and between the object and the relative pronoun that 

(Mobject=368.19, SD=112.1; Mthat=287.43, SD=111.44; p<0.01). Prolonged 

regression times to the object may have resulted from the fact that in most 

experimental sentences in this experiment it was the potential object that was 

problematic, and so participants adopted a similar parsing strategy in all sentence 

types (they re-analysed sentences from the point of the potential object). 

 

 

Figure 18. Mean regression times in type 3 
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Figure 19. Mean regression times to chosen elements in each sentence type 

 

Overall, as depicted in Figure 19, regression times in sentences of type 1–4 are comparable 

between groups. However, bilingual speakers show longer regression times to the verb in 

comparison with native speakers of English in sentences of type 4 (with semantically non-

permissible objects). This may suggest that such structures are more problematic to 

bilingual speakers than to native speakers of English. Bilinguals may have tried to re-

analyse the sentence using the structure assumed at first (SUBJECT  VERB  

OBJECT), before realizing that the potential object is semantically non-permissible with 

the verb to tell and carrying out a re-analysis from the potential object onwards, hence 

longer regression times on the verb in this group of participants. 

 

3.4  Chapter summary 

The chapter has presented a statistic report for each of the experiments and a careful 

analysis of the results of each of them. Differences and similarities in terms of 

attachment preferences, reaction times, fixation times regression times and reading 

times between examined groups of participants have been discussed. Also, the 

0
50

100
150
200
250
300
350
400
450
500
550
600
650
700
750

Mean regression times to chosen elements in each sentence type (ms) 

Native speakers Bilinguals



MARTA ŚLĘZAK / PROCESSING AMBIGUOUS ENGLISH SENTENCES 

70 

 

significance of the results  with respect to the issues of language processing and 

bilinguals’ performance has been considered.  
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Chapter 4: Conclusions 

 

 

The presented study has aimed at explaining the process of parsing ambiguous English 

sentences by native English speakers and Polish-English bilinguals. In order to examine 

this phenomenon, three experiments were carried out: a self-paced reading task (SPRT) 

and two eye-tracking experiments. 

 

4.1  Self-paced reading 

Self-paced reading is a widely-implemented method in psycholinguistics. Not only is 

the technique easy to apply, but it also triggers an automatic response to the examined 

stimuli. Moreover, this technique provides accurate data on processing difficulties and 

the efficiency of one’s working memory which is reflected in the length of 

reading/reaction times. This particular method has been implemented in the study in 

order to answer the following research questions: 

 Which group of participants (bilinguals or native English speakers) has longer 

reaction times in experimental tasks involving different types of attachment 

ambiguity? 

 What are the preferences in resolving attachment ambiguities in each group of 

subjects? 

In order to examine attachment preferences, participants were asked questions after 

each experimental sentence which were supposed to reveal the way they resolve 

attachment ambiguities. Also, reaction times to all mentioned questions have been 

measured. The preliminary assumption was that bilingual people have less trouble 

parsing structural ambiguities, and so they are faster at tasks involving such 

ambiguities. Moreover, an SPRT implementing a linear non-cumulative demonstration 

was carried out to further refine the initial assumptions. This kind of demonstration has 

been chosen in order to check the efficiency of participants’ working memory, assuming 

that it is less efficient in people with longer reaction times. The SPRT has revealed that 
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in sentences of type 1 native English speakers have demonstrated a slight preference for 

high attachment, which to some extent contradicts previous findings of Felser et al. 

(2003). Bilingual people have shown a strong preference for low attachment in this 

case. In the case of sentences of type 4, both groups have shown a strong low-

attachment preference, interpreting the PP as a possession, rather than a tool. Moreover, 

the experiment has proved bilingual speakers to be significantly faster in parsing global 

ambiguities than native speakers of English. Also, Friedman’s ANOVA has revealed the 

main effect for sentence type in both groups, which consisted of sentences of type 1 

being parsed significantly slower than remaining types. Additionally, sentences of type 

4 are processed significantly slower than type 5 and 6. This, however, is not surprising 

recalling that both type 1 and 4 contained globally ambiguous sentences. 

 

4.2  Eye-tracking: global ambiguities 

The first eye-tracking experiment aimed at providing even more accurate data on 

processing global ambiguities. This method has been implemented due to its several 

advantages. It is a very careful and accurate technique used in different fields of study 

(linguistics, psychology, medicine). This technique makes possible examining 

numerous variables, e.g., fixations, regressions, reaction times, reading times and 

saccades which provide detailed information on language processing. Since the eye-

tracker used for this study is not a head-mounted but a stationary one, the 

implementation of this technique has been relatively easy. Recording automatic, and 

often involuntary, response (eye movements) is yet another characteristic in favour of 

this technique. The eye-tracking experiment was to provide answers to the following 

questions: 

 Do attachment preferences change when participants see whole sentences on the 

computer screen? If so, how? 

 Whose reaction times are shorter? 

 What are the differences between native English speakers and Polish-English 

bilinguals in parsing given sentences in terms of eye movements (fixations and 

regressions)? 

After conducting the experiment, it has been noticed that in sentences of type 1 native 

English speakers have demonstrated a slight low-attachment preference, while 
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bilinguals have been strongly in favour of high-attachment option. In sentences of type 

4 both groups have shown a strong high attachment preference, and so interpret the PP 

as a tool used to carry out an action rather than a possession, which is different to what 

has been found in the SPRT. On top of that, the study has shown that, once again, 

bilinguals are significantly faster in parsing global ambiguities than native English 

speakers. Also, bilinguals have shorter fixation times which also proves them to be 

faster in language processing. Finally, the measurement of regression times has revealed 

that bilingual speakers have shorter regressions only in sentences of type 4, 5 and 6. 

This suggests that sentences with PPs are easier to parse for bilinguals than sentences 

with relative clauses, hence shorter regression times. Also, in the case of bilingual 

speakers, regressions in sentences of type 1 (ambiguous) have been shorter than those 

in type 2 (disambiguated). Again, such a result proves the ease with which bilinguals 

parse global ambiguities. 

 

4.3  Eye-tracking: local ambiguities 

The last experiment, also an eye-tracking one, has provided an insight into the process 

of parsing local ambiguities. The research questions included the following issues: 

 What are the differences in reading times between native English and bilingual 

Polish-English speakers when processing local ambiguities? 

 How do eye-movements reflect the process of parsing these sentences by both 

groups of participants? 

Once again, it has been assumed that, given the results of the two previous experiments, 

bilingual people are faster in parsing local ambiguities as well. The examined variables 

included reading times, fixation times and regression duration. A parametric t-test for 

independent groups have not shown statistically significant differences between native 

English speakers and Polish-English bilinguals in terms of reading times, fixation times 

or regression duration. In terms of reading times, bilinguals speakers have been faster 

than native English speakers but the differences are not statistically significant. It can 

be assumed, though, that examining more participants would reveal statistically 

significant differences for this variable. Having conducted Friedman’s ANOVA, it has 

been noticed that bilingual speakers demonstrate significant differences in reading 

times between sentences of type 5 and 2 (with sentences of type 5 being read faster). 
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Since sentences of type 5 included different ditransitive verbs, it may be concluded that 

it is the verb to tell in sentences of type 2 that was problematic, hence longer reading 

times. Moreover, the comparison of RTs in sentences of type 1 (locally ambiguous) and 

2 (disambiguated) has shown shorter reading times in sentences of type 1 in bilingual 

speakers. This means that bilinguals have less difficulty parsing local ambiguities than 

disambiguated sentences. However, in the case of native English speakers the opposite 

situation has taken place, i.e., local ambiguities have been read longer than 

disambiguated sentences. Also differences in RTs between sentences with semantically 

permissible objects (type 1) and those with non-permissible ones (type 4) are worth 

mentioning. Native English speakers have demonstrated shorter reading times on 

sentences of type 4, i.e., those with semantically non-permissible objects. Recall that 

sentences of this type are not ambiguous since the apparent object, due to its semantic 

incompatibility with the verb tell, can only be analysed as the subject of the embedded 

clause. Such a result suggests that, in the case of native English speakers, even potential 

semantic violations do not cause as much trouble with parsing sentences as local 

ambiguities. On the other hand, bilingual people have demonstrated shorter RTs on 

locally ambiguous sentences with permissible objects than on those with semantically 

non-permissible objects. Again, this result confirms that ambiguities bring less 

difficulty for bilinguals than for native English speakers. As far as fixation times are 

concerned, they were measured on the verb in each experimental sentence. Although 

the differences were not great, bilingual people had shorter fixation times than native 

speakers. Despite the fact that there were no significant differences between native 

English speakers and Polish-English bilinguals, Friedman’s ANOVA has shown the 

main effect for sentence type. Namely, in both groups sentences of type 5 demonstrated 

longer fixation times than the remaining types which can be explained by the fact that 

sentences of type 5 contained semantic and grammatical violations which may have led 

to difficulty in understanding them and, as a result, longer fixation times. The last 

variable examined is regression duration. Regressions have also been measured on the 

verbs, and the differences between two groups of subjects reveal that in some cases 

bilinguals demonstrated longer regressions than native English speakers. Such a 

phenomenon has been noticed in sentences of type 4. Since these sentences contained 

semantically non-permissible objects it is concluded that bilinguals’ longer regressions 

in this type of sentences may reveal their problems with parsing semantic violations. 

Such an effect has not been perceived in native speakers of English. Also, both groups 
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of participants demonstrated longer regression times to sentences of type 5. But, since 

some of those sentences were ungrammatical (due to structural reasons) and some 

contained semantic violations, longer regressions seem a natural result of such 

obstacles. Additional statistic reports have shown that in most cases both groups of 

participants re-analysed troublesome sentences by going back to the potential object 

(which in some cases was actually the subject of an embedded clause, and a re-analysis 

from this point was reasonable). The t-test for dependent samples revealed that the 

longest regressions were measured on the (potential) object in type 1, 3 and 4 in both 

groups which means that in the course of re-analysis participants did recognise the 

actual structure of the sentence and revised it from the most troublesome point 

(potential object). Even though regression times on the object in sentences of type 4 

were comparable in both groups, bilinguals still demonstrated longer regressions in 

these sentences on the verb which means that they do have greater difficulty parsing 

semantic anomalies than native speakers of English. 

 

4.4  Final conclusion 

To sum up, the experiments carried out within this work have shown a bilingual 

advantage in parsing global and local ambiguities over native English speakers. Results 

of the SPRT and the eye-tracking experiments suggest that bilingual people find it less 

difficult to rely on their working memory. Also, parsing mechanisms and the processes 

of language comprehension appear to occur faster in bilingual brains.  

What has also been noticed in the course of the experiments is that even though 

bilingual people do not show major problems with parsing the structure, they do  

experience such problems in parsing semantics. This has been suggested by the results 

of the third experiment which demonstrated longer reading times in sentences 

containing potential semantic violations. 
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APPENDIX 1 

PRE-TEST 

Sex: W M 

 

Are you a native English speaker?  YES  NO 

 

The sheet contains 100 sentences. Please read the sentences and choose an answer to 

the question/statement provided with each sentence. Do NOT think about the 

answers, mark the first thing that comes to your mind. Put a cross next to the answer 

that you think is right. E.g. 

Nobody saw the wife of the man who 

was pregnant.  

Who was pregnant? 

 

  

           wife   X  

 

  

       man 

 

 

both possible 

 

 

1 Nobody saw the wife of the guy who 

jumped out of a window.  

Who jumped out of the window? 

 

 

wife 

 

 

guy 

 

 

both 

possible 

 

2 They met John’s sister who was very 

successful.  

Who was successful? 

 

 

John 

 

 

sister 

 

 

both 

possible 

 

3 The boy hit the man with a gun.  

Who had a gun? 

 

boy 

 

man 

 

both 

possible 

 

4 We drank coke with a straw.  

The straw was: 

 

used  

by us 

 

in the coke 

 

both 

possible 

 

5 We interrogated the sister of the criminal 

who was pregnant.  

Who was pregnant? 

 

 

sister 

 

 

criminal 

 

 

both 

possible 

 

6 He needed to fix the charger to the phone 

which he bought on the Internet.  

What did he buy on the Internet? 

 

 

charger 

 

 

phone 

 

 

both 

possible 
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7 I recognised John’s wife who was very 

young.  

Who was young? 

 

 

John 

 

 

wife 

 

 

both 

possible 

 

8 He healed the woman with a tulip.  

Who had a tulip? 

 

he 

 

woman 

 

both 

possible 

 

9 We fixed the engine with a screwdriver.  

The screwdriver was: 

 

used by us 

 

in the 

engine 

 

both 

possible 

 

10  She didn’t like the husband of her cousin 

who was 40 years old.  

Who was 40 years old? 

 

 

husband 

 

 

cousin 

 

 

both 

possible 

 

11 Someone shot the servant of the actress 

who had a moustache.  

Who had a moustache? 

 

 

servant 

 

 

actress 

 

 

both 

possible 

 

12 We employed the sister of the secretary 

who was very experienced.  

Who was experienced? 

 

 

sister 

 

 

secretary 

 

 

both 

possible 

 

13 He cheered the girl with a balloon.  

Who had a balloon? 

 

he 

 

girl 

 

both 

possible 

 

14 She ate a salad with a fork.  

The fork was: 

 

used by her 

 

in the salad 

 

both 

possible 

 

15 Someone stole the TV from the apartment 

which he got for his birthday.  

What did he get for his birthday? 

 

 

TV 

 

 

apartment 

 

 

both 

possible 

 

16 John finally kissed that boy’s sister who 

was his first love.  

Who was his first love? 

 

 

boy 

 

 

sister 

 

 

both 

possible 
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17 I scared the friend with a scare.  

Who has a scare? 

 

I 

 

friend 

 

both 

possible 

 

18 She arrived with the wife of the professor 

who was very funny.  

Who was funny? 

 

 

wife 

 

 

professor 

 

 

both 

possible 

 

19 She recognised the man with a beard.  

Who had a beard? 

 

she 

 

man 

 

both 

possible 

 

20 I noticed a daughter of my brother who 

wants to be an actress.  

Who wants to be an actress? 

 

 

daughter 

 

 

brother 

 

 

both 

possible 

 

21 She led them to a room with a huge torch. 

The torch was: 

 

used by her 

 

in the room 

 

both 

possible 

 

22 He drew a house with crayons.  

The crayons were: 

 

used by him 

 

in the house 

 

both 

possible 

 

23 Mary was thinking of the old friend of her 

neighbour who she was in love with.  

Who was Mary in love with? 

 

 

friend 

 

 

neighbour 

 

 

both 

possible 

 

24 We listened to my grandmother’s cousin 

who told us a long story.  

Who told us a long story? 

 

 

grandmother 

 

 

cousin 

 

 

both 

possible 

 

25 We saw a scientist with a telescope.  

Who had a telescope? 

 

we 

 

scientist 

 

both 

possible 

 

26 He amused me with a joke.  

Who told a joke? 

 

he 

 

I 

 

both 

possible 
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27 The teacher called the students’ parents  

who didn’t come to the appointment.  

Who didn’t come to the appointment?  

 

 

students 

 

 

parents 

 

 

both 

possible 

28 They listened to the latest song of this new 

band which was very popular.  

What was popular? 

 

 

song 

 

 

band 

 

 

both 

possible 

 

29 We annoyed the man with rude behaviour. 

Who showed rude behaviour? 

 

we 

 

man 

 

both 

possible 

 

30 The judge announced the verdict with pride. 

Who showed pride? 

 

judge 

 

verdict 

 

both 

possible 

 

31 I met a child of my neighbour who was very 

polite.  

Who was polite? 

 

 

child 

 

 

neighbour 

 

 

both 

possible 

 

32 They recognised the daughter of the 

fisherman who like painting nails blue. 

Who likes painting nails blue? 

 

 

daughter 

 

 

fisherman 

 

 

both 

possible 

 

33 They damaged the truck with dynamites. 

The dynamites were: 

 

used by 

them 

 

in the truck 

 

both 

possible 

 

34 Mary booked a room with a balcony.  

The balcony was: 

 

used to 

book a room 

 

in the room 

 

both 

possible 

 

35 Mary didn’t like her boyfriend’s mother 

who was very bossy.  

Who was bossy? 

 

 

boyfriend 

 

 

mother 

 

 

both 

possible 

 

36 He burnt the top floor of the house which 

had taken so long to be built.  

What had taken so long to be built? 

 

 

top floor 

 

 

house 

 

 

both 

possible 
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37 The company produced car engines which 

were extremely durable.  

What was durable? 

 

 

cars 

 

 

engines 

 

 

both 

possible 

38 She woke the man with a stick.  

Who had a stick? 

 

she 

 

man 

 

both 

possible 

 

39 John locked the door with a key.  

The key was: 

 

used to lock 

the door 

 

in the door 

 

both 

possible 

 

40 He met a friend of his neighbour who had 

robbed a shop.  

Who had robbed a shop? 

 

 

friend 

 

 

neighbour 

 

 

both 

possible 

 

41 We met the sister of the professor who had 

a beard.  

Who had a beard? 

 

 

sister 

 

 

professor 

 

 

both 

possible 

 

42 She offended the guy with a rude gesture. 

Who showed a rude gesture? 

she guy both 

possible 

43 You forgot about your sister’s son who 

passed a driving test yesterday.  

Who passed a driving test? 

 

 

sister 

 

 

son 

 

 

both 

possible 

 

44 They attacked the man with a sword.  

Who had a sword? 

 

they 

 

man 

 

both 

possible 

 

45 John destroyed the sand castle with anger. 

Who showed anger? 

 

John 

 

castle 

 

both 

possible 

 

46 We visited the museum near the beach  

that is never crowded.  

What is never crowded? 

 

 

museum 

 

 

beach 

 

 

both 

possible 

 

47 I visited my mother’s cousin who was 90 

years old.  

Who was 90 years old? 

 

 

mother 

 

 

cousin 

 

 

both 
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possible  

 

48 We followed the man with scissors.  

Who had scissors? 

 

we 

 

man 

 

both 

possible 

 

49 Someone killed the wife of the businessman 

who had a love affair.  

Who had a love affair? 

 

 

wife 

 

 

businessman 

 

 

both 

possible 

 

50 That doctor cured every illness with 

penicillin.  

Penicillin was: 

 

 

used to cure 

 

 

in an illness 

 

 

both 

possible 

 

51 They complained about businessman’s co-

worker who was dishonest.  

Who was dishonest? 

 

 
businessman 

 

 

co-worker 

 

 

both 

possible 

 

52 Tom murdered the woman with wide 

shoulders.  

Who had wide shoulders? 

 

 

Tom 

 

 

woman 

 

 

both 

possible 

 

53 We caught the sister of the criminal who 

was trying to leave the country.  

Who was trying to leave the country? 

 

 

sister 

 

 

criminal 

 

 

both 

possible 

 

54 I dried my hair with a towel.  

The towel was: 

 

used to dry 

my hair 

 

on my hair 

 

both 

possible 

 

55 We interrogated the sister of the criminal 

who killed a boy.  

Who killed a boy? 

sister criminal both 

possible 

56 She covered the box with a blanket.  

The blanket was: 

 

used to 

cover the 

box 

 

 

in the box 

 

both 

possible 

57 We found a distant cousin of our 

grandfather who took part in the WW II. 
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Who took part in the WW II?  cousin grandfather both 

possible 

 

58 The crowds annoyed the girlfriend of the 

actor who starred in the latest comedy.  

Who starred in the latest comedy? 

 

 

girlfriend 

 

 

actor 

 

 

both 

possible 

 

59 The boy hit the man with blond hair.  

Who had blond hair? 

 

boy 

 

man 

 

both 

possible 

 

60 She chased the girl with a gun.  

Who had a gun? 

 

she 

 

girl 

 

both 

possible 

 

61 We intended to visit our aunt’s daughter 

who had just moved in next door.  

Who had just moved in next door? 

 

 

aunt 

 

 

daughter 

 

 

both 

possible 

 

62 They burnt the paper with matches.  

The matches were: 

 

used to burn 

the paper 

 

on the paper 

 

both 

possible 

 

63 We threatened the child with a knife.  

Who had a knife? 

 

we 

 

child 

 

both 

possible 

 

64 Mary cheered the bodyguard of the woman 

who was wearing high heels.  

Who was wearing high heels? 

 

 

bodyguard 

 

 

woman 

 

 

both 

possible 

 

65 They broke into a shop with cucumbers. 

The cucumbers were: 

 

used to 

break into 

the shop 

 

 

in the shop 

 

both 

possible 

66 He wrote a letter to the boy’s sister who he 

met abroad.  

Who did he meet abroad? 

 

 

boy 

 

 

sister 

 

 

both 

possible 

 

67 We annoyed the man with a cigar.  

Who had a cigar? 

 

we 

 

man 

 

both 
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possible 

 

68 He greeted the girl with a smile.  

Who smiled? 

 

he 

 

the girl 

 

both 

possible 

 

69 He wrote a letter to the father of his friend 

who was seriously injured.  

Who was seriously injured? 

 

 

father 

 

 

friend 

 

 

both 

possible 

 

70 David married his cousin’s best friend who 

had been his neighbour for over 15 years. 

Who had David been neighbour with? 

 

 

cousin 

 

 

best friend 

 

 

both 

possible 

 

71 John hurt the woman with an umbrella. 

Who had an umbrella? 

 

John 

 

woman 

 

both 

possible 

 

72 Mary decorated her room with balloons. 

The balloons were: 

 

used to 

decorate the 

room 

 

in the room 

 

both 

possible 

 

73 I scared a friend with satisfaction.  

Who showed satisfaction? 

 

I 

 

friend 

 

both 

possible 

 

74 She visited an old friend of Mary’s who was 

pregnant.  

Who was pregnant? 

 

 

old friend 

 

 

Mary 

 

 

both 

possible 

 

75 The Indian shot a woman with a bow and 

arrow. Who had a bow and arrow? 

 

Indian 

 

woman 

 

both 

possible 

76 They divided the field with a fence.  

The fence was: 

 

used to 

divide the 

filed 

 

 

on the field 

 

both 

possible 

77 I liked playing football with John’s brother 

who was very good at it.  

Who was good at football? 

 

 

John 

 

 

brother 

 

 

both 

possible 
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78 I irritated the man with fever.  

Who had fever? 

 

I 

 

man 

 

both 

possible 

 

79 We threatened the child with a balloon. 

Who had a balloon? 

 

we 

 

child 

 

both 

possible 

 

80 He drew the front door of the house which 

was decorated so nicely.  

What was decorated nicely? 

 

 

front door 

 

 

house 

 

 

both 

possible 

 

81 They encouraged the child with love.  

Who showed love? 

 

they 

 

child 

 

both 

possible 

 

82 We employed the brother of the secretary 

who was on maternity leave.  

Who was on maternity leave? 

 

 

brother 

 

 

secretary 

 

 

both 

possible 

 

83 You embarrassed the woman with the 

ripped shirt.  

Who had a ripped shirt? 

 

 

you 

 

 

woman 

 

 

both 

possible 

 

84 We are going to visit an aunt of our friend 

who lives in Hawaii.  

Who lives in Hawaii? 

 

 

aunt 

 

 

friend 

 

 

both 

possible 

 

85 They accepted the offer with happiness. 

Who/what showed happiness? 

 

they 

 

offer 

 

both 

possible 

 

86 She called the brother of her step-mother 

who was in love with Henry.  

Who was in love with Henry? 

 

 

brother 

 

 

step-mother 

 

 

both 

possible 

87 We annoyed the man with an oval face. 

Who had an oval face? 

 

we 

 

man 

 

both 

possible 
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88 They broke into a shop with guns.  

The guns were: 

 

used to 

break into a 

shop 

 

in the shop 

 

both 

possible 

 

89 We employed the brother of the secretary 

who had a pretty wife.  

Who had a petty wife? 

 

 

brother 

 

 

secretary 

 

 

both 

possible 

90 She woke the man with loud music.  

Who played loud music? 

 

she 

 

man 

 

both 

possible 

 

91 John met the sister of that man who lived in 

the neighbourhood.  

Who lived in the neighbourhood? 

 

 

sister 

 

 

man 

 

 

both 

possible 

 

92 She offended the guy with a broad smile. 

Who had a broad smile? 

 

she 

 

guy 

 

both 

possible 

 

93 We didn’t remember about the wife of our 

friend who had given birth to a child.  

Who had given birth to a child? 

 

 

wife 

 

 

friend 

 

 

both 

possible 

 

94 He cheered the girl with short legs.  

Who had short legs? 

 

he 

 

girl 

 

both 

possible 

 

95 They encouraged a child with a baseball 

cap.  

Who had a baseball cap? 

 

 

they 

 

 

child 

 

 

both 

possible 

 

96 Mary cheered the bodyguard of the woman 

who was tall and muscular.  

Who was tall and muscular? 

 

 

bodyguard 

 

 

woman 

 

 

both 

possible 

 

97 John killed the man with hatred.  

Who showed hatred? 

 

John 

 

man 

 

both 

possible 
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98 David didn’t like the husband of his cousin 

who was a professional wrestler.  

Who was a wrestler? 

 

 

husband 

 

 

cousin 

 

 

both 

possible 

 

99 We forgot about the wife of our friend who 

we had known for so long.  

Who had we known for a long time? 

 

 

wife 

 

 

friend 

 

 

both 

possible 

 

100 We threatened the child with determination. 

Who showed determination? 

 

we 

 

child 

 

both 

possible 

 

EXPERIMENTAL MATERIAL (SPRT and Eye-tracking experiment 1) 

TYPE 1: Global ambiguities with relative clauses 

1) Someone shot the servant of the baroness who was on the balcony. 

2) The crowds annoyed the girlfriend of the policeman who wanted to go home. 

3) Someone killed the wife of the businessman who had a love affair. 

4) John interrogated the sister of the criminal who had suicidal thoughts. 

5) Mary attacked the mother of the mechanic who was poor. 

6) Harry saw the wife of the neighbour who was a kleptomaniac. 

7) Peter met the assistant of the professor who started a research project. 

8) They employed the brother of the secretary who was satisfied with little pay. 

9) Bill noticed a daughter of his brother who was famous. 

10) He praised the girlfriend of his best man who was Scottish. 

11) She trained the wife of the friend who was a doctor. 

12) Jackie cheered the bodyguard of the princess who had insomnia. 

13) Mark greeted the son of the actress who liked horse riding. 

14) They recognised the daughter of the fisherman who had health problems. 

15) Philip embarrassed the wife of his grandfather who was Australian. 

16) Jane harassed the fiancé of her father who never took care of the family. 

17) David liked the husband of his sister who was a teacher. 

18) Chris amused the sister of the hockey player who was friendly. 

19) Tom supported the daughter of the guard who lived in the neighbourhood. 



MARTA ŚLĘZAK / PROCESSING AMBIGUOUS ENGLISH SENTENCES 

91 

 

20) She called the brother of her step-mother who was in trouble. 

21) Citizens entertained the mistress of the king who was very selfish. 

22) People hated the father of the duchess who was awfully rich. 

23) They avoided the brother of the nun who wanted to move to Dublin. 

24) He hugged the mother of the priest who was helpful. 

25) Someone robbed the son of the lollipop lady who never trusted people. 

TYPE 2: Sentences with relative clauses disambiguated on NP1 

1) Harry saw the wife of the neighbour who was a waitress. 

2) Peter met the assistant of the professor who was inexperienced. 

3) They employed the brother of the secretary who had a pretty wife. 

4) Bill noticed a daughter of his brother who wanted to be an actress. 

5) He praised the girlfriend of his best man who had a twin sister. 

6) She trained the wife of her friend who was a barmaid. 

7) Jackie cheered the bodyguard of the princess who was tall and muscular. 

8) Mark greeted the son of the actress who dreamt of becoming a footballer. 

9) They recognised the daughter of the fisherman who liked painting nails blue. 

10) Philip embarrassed the wife of his grandfather who had had two husbands. 

11) Someone shot the servant of the baroness who had a moustache. 

12) The crowds annoyed the girlfriend of the policeman who wore a pink dress. 

13) Someone killed the wife of the businessman who caught her husband cheating. 

14) John interrogated the sister of the criminal who was a beautiful model. 

15) Mary attacked the mother of the mechanic who loved her son very much. 

16) Citizens entertained the mistress of the king who wanted to become the queen. 

17) People hated the father of the duchess who killed his own wife. 

18) They avoided the brother of the nun who was in love with Mary. 

19) He hugged the mother of the priest who was a good nurse. 

20) Someone robbed the son of the lollipop lady who was 7 years old. 

21) Jane harassed the fiancé of her father who suffered a miscarriage. 

22) David liked the husband of his sister who was a soldier. 

23) Chris amused the sister of the hockey player who was a ballerina. 

24) Tom supported the daughter of the guard who was in labour. 

25) She called the brother of her step-mother who was a sergeant. 
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TYPE 3: Sentences with relative clauses disambiguated on NP2 

1) She trained the wife of her friend who was a serious businessman. 

2) Jackie cheered the bodyguard of the princess who wore high heels. 

3) Mark greeted the son of the actress who was the ideal of beauty.  

4) They recognised the daughter of the fisherman who had his own boat.  

5) Philip embarrassed the wife of his grandfather who fought Germans in WW II. 

6) Someone shot the servant of the baroness who was very pretty. 

7) The crowds annoyed the girlfriend of the policeman who always wore a gun. 

8) Someone killed the wife of the businessman who went bankrupt. 

9) John interrogated the sister of the criminal who killed a boy. 

10) Mary attacked the mother of the mechanic who repaired cars quickly. 

11) Harry saw the wife of the neighbour who had a huge beer belly.  

12) Peter met the assistant of the professor who was a famous researcher. 

13) They employed the brother of the secretary who was on maternity leave. 

14) Bill noticed a daughter of his brother who was a fisherman. 

15) He praised the girlfriend of his best man who had a beard. 

16) Jane harassed the fiancé of her father who was a fire fighter. 

17) David liked the husband of his sister who was a receptionist. 

18) Chris amused the sister of the hockey player who had big muscles. 

19) Tom supported the daughter of the guard who was fully armed. 

20) She called the brother of her step-mother who was in love with Henry. 

21) Citizens entertained the mistress of the king who wanted to abdicate. 

22) People hated the father of the duchess who was engaged to the duke of Cambridge. 

23) They avoided the brother of the nun who liked wearing skirts. 

24) He hugged the mother of the priest who wanted to become a pope. 

25) Someone robbed the son of the lollipop lady who hated her job. 

TYPE 4: Ambiguities with PPs 

1) Mark teased a friend with an Irish accent. 

2) They encouraged the child with a balloon. 

3) Bill followed the man with a camcorder. 

4) He healed the woman with a twig of mint. 

5) They irritated the man with a cough. 
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6) She guided the man with a torch. 

7) The traitor attacked the night with a sword. 

8) She offended the guy with a broad smile. 

9) He punished the man with a whip. 

10) Mary delighted the woman with French origins. 

11) The boy hit the man with an umbrella. 

12) The cowboy shot an Indian with a bow and arrow. 

13) Tom annoyed the man with a cigar. 

14) They awarded the woman with silver earrings. 

15) Chris saw the scientist with a telescope. 

16) They disappointed the girl with a black scarf. 

17) She woke the man with a CD player on. 

18) John hurt the woman with a shovel. 

19) Philip threatened the criminal with scissors. 

20) Jake chased the girl with a chain saw. 

21) She murdered the woman with a golf club. 

22) Jim surprised the girl with a blue necklace. 

23) He protected the man with a pistol. 

24) He rescued the woman with superpowers. 

25) Jane harmed the boy with a rake. 

TYPE 5: Sentences with PPs with disambiguated on NP1 

1) She murdered the woman with anxiety. 

2) Jim surprised the girl with generosity. 

3) He protected the man with courage. 

4) He rescued the woman with a first-aid kit. 

5) Jane harmed the boy with a broken glass. 

6) The boy hit the man with indifference. 

7) The cowboy shot an Indian with disdain. 

8) Tom annoyed the man with personal questions. 

9) They awarded the woman with a generous cheque. 

10) Chris saw the scientist with joy. 

11) They disappointed the girl with little applause. 

12) She woke the man with a scream. 
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13) John hurt the woman with hatred. 

14) Philip threatened the criminal with determination. 

15) Jake chased the girl with fury. 

16) She guided the man with enthusiasm. 

17) The traitor attacked the knight with rude words. 

18) She offended the guy with a rude gesture. 

19) He punished the man with black magic. 

20) Mary delighted the woman with a gift of money. 

21) Mark teased a friend with satisfaction. 

22) They encouraged the child with love. 

23) Bill followed the man with suspicion. 

24) He healed the woman with penicillin. 

25) They irritated the man with curiosity. 

TYPE 6: Sentences with PPs with disambiguated on NP2 

1) The boy hit the man with blond hair. 

2) The cowboy shot an Indian with brown eyes. 

3) Tom annoyed the man with an oval face. 

4) They awarded the woman with a broken heart. 

5) Chris saw the scientist with a book. 

6) They disappointed the girl with a broken arm. 

7) She woke the man with dirty trousers. 

8) John hurt the woman with a blue hat. 

9) Philip threatened the criminal with a strange name. 

10) Jake chased the girl with wrinkles. 

11) She murdered the woman with green eyes. 

12) Jim surprised the girl with freckles. 

13) He protected the man with a crutch. 

14) He rescued the woman with a heart attack.   

15) Jane harmed the boy with ginger hair. 

16) Mark teased a friend with brown hair. 

17) They encouraged a child with a terminal disease. 

18) Bill followed the man with a black jacket. 

19) He healed the woman with cancer. 
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20) They irritated the man with a bald head. 

21) She guided the man with a sprained ankle. 

22) The traitor attacked the knight with a long beard. 

23) She offended the guy with a fat face. 

24) He punished the man with a tattoo. 

25) Mary delighted the woman with French origins. 

  



MARTA ŚLĘZAK / PROCESSING AMBIGUOUS ENGLISH SENTENCES 

96 

 

APPENDIX 2 

EXPERIMENTAL MATERIAL (Eye-tracking experiment 2) 

TYPE 1: Local ambiguities 

1) She told me a little sad white lie will come back to haunt me.  

2) She told me a story about the house was interesting. 

3) He told her a joke about a blonde was simply hilarious. 

4) We told them the truth about their boss was quite terrifying. 

5) We told them the news announced on TV would be spread quickly. 

6) They told her the name of the magician would be popular. 

7) She told him the facts about the crime were extremely doubtful. 

8) He told us the secret about the murder had been revealed. 

9) I told her the time of the meeting was not certain at all. 

10) He told me the difference between them was fairly substantial. 

11) He told us the way to the bookshop was full of obstacles. 

12) She told them the fortune of their mother was quite surprising. 

13) I told him the anecdote about life was very cruel. 

14) We told them a long fairy tale was actually pathetic. 

15) He told them a funny joke was exceptionally sexist. 

16) We told him the future of engineering would be brilliant. 

17) She told us the exact time of the conquest would be unknown. 

18) They told her the terrifying news would somehow destroy her. 

19) I told him the horrible truth would strongly affect his life. 

20) He told her the difference between the twins was significant. 

21) We told him a harmful lie would surely always depress him. 

22) She told them the way out of depression was too difficult. 

23) I told him the sad news would always stay in his memory. 

24) We told them facts about Canada will really surprise them. 

25) He told me a serious secret will never be hard to keep. 

 

 

TYPE 2: Sentences disambiguated with the complementiser that 

1) She told me that a little white lie will come back to haunt me. 
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2) She told me that stories about the house were interesting. 

3) He told us that a joke about the blonde was quite hilarious. 

4) We told them that the truth about their boss was terrifying. 

5) We told them that the news on TV would spread very quickly. 

6) They told her that the name of the writer would be popular. 

7) She told him that the recent facts about the crime were doubtful. 

8) He told us that the secret about the murder was revealed. 

9) I told her that the time of the meeting was not certain yet. 

10) He told me that the difference between them was quite substantial. 

11) He told us that the way to Iceland was full of obstacles. 

12) She told them that the fortune of their mother was surprising. 

13) I told him that the anecdote about life was harsh. 

14) We told them that a long fairy tale was pathetic. 

15) He told them that a funny joke was awfully abusive. 

16) We told him that the future of engineering would be bright. 

17) She told us that the exact time of the conquest would be known. 

18) They told her that some terrifying news would devastate her. 

19) I told him that the horrible truth would not affect his life. 

20) He told her that the difference between the twins was important. 

21) We told him that a harmful lie will depress him forever. 

22) She told them that the way out of depression was difficult. 

23) I told him that the sad news would not stay in his memory. 

24) We told them that facts about the Philippines would surprise them. 

25) He told me that serious secrets would always be hard to keep. 

 

TYPE 3: Unambiguous sentences with a relative clause 

1) She told me a little white lie that was unbelievable. 

2) She told me stories she heard from her father that were funny. 

3) He told us a joke about the blonde that was very cruel. 

4) We told them the truth we knew from the new boss that was painful. 

5) We told them the news announced on TV that was quite boring. 

6) They told her the name of the writer that was so popular. 

7) She told him the facts about the crime that were somewhat doubtful. 
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8) He told us the secret about the murder that was awful. 

9) I told her the time of the meeting that was not certain yet. 

10) He told me the difference between blue and green that was crucial. 

11) He told us the way to the bookshop that was over a bridge. 

12) She told them the fortune of their mother that was surprising. 

13) I told him an anecdote I learnt at school that was funny. 

14) We told them a fairy tale they liked that was so romantic. 

15) He told them a funny joke that was exceedingly sexist. 

16) We told him the fortune of engineering that was gloomy. 

17) She told us the exact time of the conquest that was unsure. 

18) They told her some recent news that was in fact terrifying. 

19) I told him the horrible truth that was indeed unforeseen. 

20) He told her the difference between the twins that was important. 

21) We told him a harmful lie that was extremely depressing. 

22) She told them the way out of depression that was difficult. 

23) I told him the sad news that was in fact unpredictable. 

24) We told them the facts about the Philippines that were well-known. 

25) He told me a serious secret that was quite embarrassing. 

 

TYPE 4: Unambiguous sentences with a semantically non-permissible object 

1) She told me the wooden balustrade was quite interesting. 

2) They told him the latest film with Depp was certainly boring. 

3) He told me the new car was exceptionally expensive. 

4) We told her the engine in the motorbike was now broken. 

5) I told him the tickets for the concert were now all sold out. 

6) She told me the Turkish carpet looked quite extraordinary. 

7) He told us the car accident was extremely disastrous. 

8) They told her the party was very crazy and lots of fun. 

9) We told them the friendly neighbour was selfish and quite well-off. 

10) I told him the dog had quite selfishly eaten everything. 

11) He told me the Italian pizza I made was delicious. 

12) She told him the trip to the Canary Islands was brilliant. 

13) They told me the construction site was potentially unsafe. 
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14) I told them the new downtown shopping centre was gigantic. 

15) She told me the Italian family was very friendly. 

16) He told her the trip to the mountains was very exciting. 

17) We told them the white china was expensive and quite precious. 

18) They told her the new coffee table in the room was modern. 

19) I told him the new bed was comfortable and quite cosy. 

20) She told us the young girl was very beautiful but lazy. 

21) He told me the businessman was successful but quite selfish. 

22) We told her the new dress was outstanding but too tight for her. 

23) I told them the lorry was severely damaged yesterday. 

24) They told me the experiment was quite pleasant and easy. 

25) She told him the engagement ring was small and not nice enough. 

 

TYPE 5: Fillers 

1) She showed me that the story was extremely interesting. 

2) She showed me the story that was extremely interesting. 

3) She showed me the story was good but very horrifying. 

4) She showed me the story that was horrifying and thrilling. 

5) She gave him the computer was new and quite fashionable. 

6) She gave him the computer that was new and fashionable. 

7) She gave him that the computer was new and fashionable. 

8) She gave him the story that was new and quite fashionable. 

9) I sent her the letter was very long and extremely sad. 

10) I sent her the letter that was extremely emotional. 

11) I sent her that the letter was extremely emotional. 

12) I sent her the joke that was surprisingly entertaining. 

13) He baked me a cake was delicious and sophisticated. 

14) He baked me a cake that was ordinary but delicious. 

15) He baked me that a cake was ordinary but delicious. 

16) He baked me the news that was surprising and quite heart-breaking. 

17) We built them a house was spacious and quite family-friendly. 

18) We built them a house that was spacious and family-friendly. 

19) We built them that a house was spacious and family-friendly. 



MARTA ŚLĘZAK / PROCESSING AMBIGUOUS ENGLISH SENTENCES 

100 

 

20) We built them facts that were interesting and quite frightening. 

21) I drew him a flower was colourful and exceptional. 

22) I drew him a flower that was remarkably colourful. 

23) I drew him that a flower was remarkably colourful. 

24) I drew him a lie that was harmful and very depressing. 

25) She granted us money was helpful but very suspicious. 

26) She granted us that money was helpful but quite suspicious. 

27) She granted us money that was helpful but quite suspicious. 

28) She granted us the future that was unknown and surprising. 

29) We lent her a car was the latest model of Mercedes. 

30) We lent her a car that was the new model of Mercedes. 

31) We lent her that a car was the new model of Mercedes.  

32) We lent her the name of the town that was nice and students-friendly. 

33) He made me a pizza was vegetarian but delicious. 

34) He made me a pizza that was vegetarian but tasty. 

35) He made me that a pizza was vegetarian but tasty. 

36) He made me an anecdote that was old but quite amusing. 

37) I offered her a ring was silver with a giant diamond. 

38) I offered her a ring that was silver with a big diamond. 

39) I offered her that a ring was silver with a big diamond. 

40) I offered her a difference that was great and quite visible. 

41) They prescribed him penicillin was cheap and pretty helpful. 

42) They prescribed him penicillin that was cheap and quite helpful. 

43) They prescribed him that penicillin was cheap and quite helpful. 

44) They prescribed him the truth that was suspicious but sincere. 

45) We promised them a yacht was luxurious and incredible. 

46) We promised them a yacht that was luxurious and amazing. 

47) We promised them that a yacht was luxurious and amazing. 

48) We promised them time that was limited but not settled yet. 

49) She read me a book was romantic and quite inspiring. 

50) She read me a book that was romantic and inspiring. 

51) She read me that a book was romantic and inspiring. 

52) She read me a secret that was dreadful and quite frightening. 

53) He sold her a flat was very small but quite comfortable. 
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54) He sold her a flat that was very small but comfortable. 

55) He sold her that a flat was very small but comfortable. 

56) He sold her the way back home that was long and quite exhausting. 

57) I wrote him a poem was moving and especially cheerful. 

58) I wrote him a poem that was moving and very cheerful. 

59) I wrote him that a poem was moving and very cheerful. 

60) I wrote him a lie that was innocent and courageous. 

61) We bought them a cooker was electric and quite expensive. 

62) We bought them a cooker that was electric and expensive. 

63) We bought them that a cooker was electric and expensive. 

64) We bought them a joke that was entertaining but quite sexist. 

65) She brought us a cat was fat with surprisingly short brown fur. 

66) She brought us a cat that was fat with surprisingly short fur. 

67) She brought us that a cat was fat with surprisingly short fur. 

68) She brought us a fact that was fascinating but popular. 

69) They cooked me pasta was spicy and quite sophisticated. 

70) They cooked me pasta that was spicy and sophisticated. 

71) They cooked me that pasta was spicy and sophisticated. 

72) They cooked me the fortune that was mysterious but promising. 

73) He designed them an office was fashionable and cosy. 

74) He designed them an office that was fashionable and nice. 

75) He designed them that an office was fashionable and nice. 

76) He designed them the difference that was small but quite noticeable. 

77) I ordered her a scarf was very warm and made of pure cotton. 

78) I ordered her a scarf that was very warm and made of cotton. 

79) I ordered her that a scarf was very warm and made of cotton. 

80) I ordered her an anecdote that was silly but funny.  

81) We caught him a fish was unusual and very tasty. 

82) We caught him a fish that was unusual and quite tasty. 

83) We caught him that a fish was unusual and quite tasty 

84) We caught him a lie that was innocent but very harmful. 

85) She cut me a piece was mouth-watering and very tasty. 

86) She cut me a piece that was mouth-watering and delicious. 

87) She cut me that a piece was mouth-watering and delicious. 
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88) She cut me a story that was interesting but scary. 

89) They found him a wife was very intelligent and pretty. 

90) They found him a wife that was quite intelligent and pretty. 

91) They found him that a wife was quite intelligent and pretty. 

92) They found him the truth that was quite painful and hard to believe. 

93) He left her a note was quite long and self-explanatory. 

94) He left her a note that was long and self-explanatory. 

95) He left her that a note that was long and self-explanatory. 

96) He left her the future that was peculiar and breath-taking.  

97) I won them a teddy bear was fluffy and extremely soft. 

98) I won them a teddy bear that was fluffy and very soft. 

99) I won them that a teddy bear was fluffy and very soft. 

100) I won them a secret that was outrageous and horrible. 
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