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1.1 INTRODUCTION

The present thesis revolves around the processing of (linguistic) gender and gender 
agreement in reading/listening. It focuses on real-time processing which is why event-
related potentials (ERPs) were chosen as the preferred experimental method. The 
studies presented here address questions that pertain to psycholinguistic issues related 
to gender agreement processing, as well as methodological aspects related to the use 
of ERPs in agreement studies. The majority of agreement studies apply the so-called 
‘violation paradigm’ (e.g., Osterhout, McLaughlin, Kim, Greenwald, & Inoue, 2004), which 
means presenting participants with sentences containing agreement errors (agreement 
mismatch). Since each experiment in this thesis contained a violation paradigm, it is more 
appropriate to talk about gender disagreement rather than gender agreement processing.

Two central issues act as the backbone of this work. Firstly, we study the relationship 
between gender disagreement and the repair and reanalysis processes as reflected 
by the late syntactic component (P600; Friederici, 2002; Kaan & Swaab, 2003). In the 
first two experiments (Chapters 2 and 3), this is achieved by comparing syntactic and 
semantic gender in Italian. This study is intertwined with the issue of whether semantics 
can influence syntactic processing and how this is reflected in the P600 component. The 
last two experiments (Chapters 4 and 5) also investigate the repair mechanism, but by 
comparing gender and number disagreement in Dutch. 

The second issue investigated in the current thesis is methodological. It relates to the role 
of input modality (visual or auditory) and real-time processing with ERPs. Each experiment 
in this thesis was conducted as a reading study first (Chapters 2 and 4) and then as a 
listening study (Chapters 3 and 5), thus allowing us to manipulate stimulus duration, as 
well as the violation recognition point while using identical stimuli. By so doing, we were 
able to compare reading and listening in terms of the presence/absence of language-
related ERP components, as well as their temporal and topographic characteristics. By 
combining the two research goals, we obtained a more detailed picture of the processes 
underlying gender agreement and their relationship to language-related ERP components.

This introduction provides a general framework for the 4 ensuing experimental chapters. 
It firstly introduces the technique (ERPs) and its application in the sentence processing 
field. Afterwards, the theoretical framework for four studies is provided. The introduction 
ends with the predictions stemming from such framework and with a presentation of the 
structure of the thesis.

1.2 EVENT-RELATED POTENTIALS AND SENTENCE PROCESSING

ERPs have been employed for more than 35 years in the study of language. The first 
major breakthrough was the discovery of the so-called semantic processing component 

(N400) by Kutas and Hillyard in 1980. The component was elicited by comparing sentence 
minimal pairs in a violation paradigm. A minimal pair consisted of a semantically plausible 
sentence (He spread the warm bread with butter) and a semantically anomalous sentence 
(He spread the warm bread with socks; examples taken from Kutas and Hillyard, 1980). 
Anomalous sentences elicited a negative deflection peaking 400 ms after the stimulus 
onset in the centro-parietal areas. 

In addition to the N400, two syntactically-related components have been identified, namely 
the left anterior negativity (LAN) and the P600. Both components are most often elicited 
by morphosyntactic violations (Friederici, Pfeifer, & Hanhne, 1993; Hagoort, Brown, & 
Osterhout, 1999; Molinaro, Barber, & Carreiras, 2011; Osterhout & Mobley, 1995).  The 
LAN is understood as an automatic response to a morphosyntactic violation. It peaks 300-
500 ms post-stimulus onset, and is often left-lateralized and anterior (Gunter, Friederici, 
& Schriefers, 2000; Hahne & Friederici, 1999; Münte, Heinze, & Mangun, 1993; Neville, 
Nicol, Barss, Forster, & Garrett, 1991). Still, a number of studies have shown that the LAN 
can have a bilateral distribution (Friederici & Frisch, 2000; Hahne & Jescheniak, 2001; 
Hahne & Friederici, 2002). The LAN effect is often followed by a centro-parietal positivity 
peaking 600 ms after stimulus onset. The P600 is usually described as representing repair 
and reanalysis processes or structural integration (Friederici, Hahne, & Sadde, 2002; 
Gouvea, Phillips, Kazanina, & Poeppel, 2010; Osterhout & Holcomb, 1992). 

A number of authors distinguish between the early left anterior negativity (eLAN) and 
the left anterior negativity (LAN) (e.g., Friederici, 2002; Hahne & Friederici, 1999; Hahne 
& Friederici, 2002). Friederici (2002) proposed an electrophysiological model of auditory 
sentence processing consisting of 3 phases. In the first phase (app. 100-300 ms post-
stimulus onset), the eLAN is elicited in the presence of a word category violation. In 
the following phase, the parser becomes sensitive to lexical semantics (N400) and 
morphosyntactic processes (LAN). Finally, the last phase is understood as an integration 
phase (P600). According to the model, this is the only phase in which syntactic and 
semantic information are allowed to interact. Also, at this stage the morphosyntactic 
violation detected previously in the LAN phase has to be repaired or reanalyzed so that 
structural integration can proceed. 

More recent literature has suggested that calling the N400 and the P600 a semantically- 
and a syntactically-related component, resepectively, may be an oversimplification. For 
example, Brouwer, Fitz, and Hoeks (2012) suggested that the N400 reflects a retrieval 
stage which feeds into the integration stage represented by the P600. According to 
the model, the N400 is not limited to the retrieval of semantic properties only; rather it 
represents a retrieval of both syntactic and semantic properties from long-term memory. In 
the following phase (P600), all lexical information is integrated with the existing semantic 
representation, thus upgrading or reorganizing it (see also Hoeks & Brouwer, 2014). 
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Another alternative account, based on perceptual monitoring, suggests that the P600 
is sensitive to the level of conflict between what is expected and what is perceived. 
More precisely, if the discrepancy between the perceived and the expected stimulus is 
mild, the conflict is relatively easily resololved, and it results in the N400. However, if the 
the perceived stimulus is so unexpected as to initiate a reanalysis process, therebying 
checking for possible perceptual errors, the resulting response is the P600 (e.g., Kolk & 
Chwilla, 2007; van de Meerendonk, Kolk, Vissers, & Chwilla, 2008).  

The current thesis revolves around a strictly syntactic phenomenon, namely determiner/
adjective (dis)agreement within the determiner phrase. Our experimental stimuli were 
tailored in such a way as to target the assumed repair stage of the P600. Consequently, 
the data may not be suitable for the discussion of the exact nature and mechanism of 
the language-related components, as they do not provide enough variation necessary for 
such a debate. Therefore, similar to a large number of agreement studies (see Molinaro 
et al., 2011), the discussion and interpretation of the components will mostly rely on the 
more ‘traditional’ approach, in which the N400 is understood as a semantically-related 
component, and the LAN and P600 as reflecting syntactic processes.  

1.3 SYNTACTIC (GRAMMATICAL) AND SEMANTIC (BIOLOGICAL) GENDER

Gender can be described as a noun property that is reflected in the behaviour of other 
words (Hockett, 1958). There are two reasons for characterizing gender in this way. 
Firstly, it is often impossible to tell the gender of a noun by the noun’s morphological 
composition or semantics. Instead, overt gender cues, often in the form of inflectional 
morphemes, are found on elements preceding (e.g., determiners) or following the noun 
(e.g., adjectives). Therefore, the initial definition refers to the role that gender plays in 
establishing a syntactic relationship between the noun and other sentential elements. 
Nouns, together with pronouns, are marked for three essential grammatical features: 
number, gender, and person. Collectively, these features are called phi-features (Adger 
& Harbour, 2008). They are the building blocks of a syntactic operation called agree 
(Pesetsky & Torrego, 2007). Pronominal elements enter the syntactic derivation with 
valued phi-features (e.g., feminine and singular) (e.g., Bošković, 2011; Chomsky, 2001; 
Pesetsky & Torrego 2007). Depending on the language, some of these features have to 
be morphologically realized on an element different than the noun (e.g., determiners, 
adjectives). This happens through an agreement relationship between the noun (target) 
and a subordinate element (probe), whereby feature values are transferred from the goal 
onto the probe (Chomsky, 2000; 2001; Pesetsky & Torrego, 2007).

When we talk about gender and gender agreement, we talk about a purely formal feature 
and a strictly syntactic relationship (Hagoort & Brown, 1999). Unlike other pronominal 
features (e.g., number), gender often does not bring any new semantic information into 

play. This is especially true in case of inanimate nouns (syntactic gender). As an illustration, 
the number value represents the numerosity of the entity in question, that is, whether 
there is only one entity (singular) or more than one entity (plural). Therefore, the number 
value is retrieved from a conceptual representation (Levelt, Roelofs, & Meyer, 1999). In the 
case of grammatical gender, however, the gender value cannot be inferred from semantic 
properties of the noun or from contextual information (Corbett, 1991; 2006). Given the 
absence of any generalizable factor in assigning grammatical gender, gender values for 
the same noun show a large variability in related languages. For example, the noun time 
is masculine in Italian (il tempo), feminine in German (die Zeit), and neuter in Serbian 
(to vreme).

However, in a small but frequent group of nouns, gender is a predictable feature, that 
is, it is based on semantics. These are mainly nouns referring to people, such as family 
relations (e.g., mother, father...), professions or functions (e.g., monk, nun), and certain 
animals (e.g., cow, bull) (Dahl, 2000). In these cases, gender mirrors the biological gender 
of the noun’s referent (Vigliocco, Vinson, Paganelli, & Dworzynski, 2005). Such gender 
is often referred to as ‘semantic’ or ‘biological’ gender, as opposed to ‘grammatical’ 
or ‘syntactic’ gender, which applies to all other cases. In the limited set of nouns with 
‘biological’ gender, then (and only in this set) semantics can aid gender decoding 
(Vigliocco & Franck, 1999). 

Psycholinguistic theory has suggested that people process syntactic and semantic 
gender differently. In order to illustrate the mechanism, we will use Levelt’s speech 
production model (Levelt, 1989; 1992; 1999; Levelt et al., 1999; Levelt & Schriefers, 
1987). In short, the model stipulates that, once it has been retrieved, a concept activates 
the corresponding lemma and lexeme. The lemma contains lexical semantics and lexical 
syntax, whereas the lexeme is the spoken word form. Crucially, noun gender information 
is stored as a node or diacritic at the lemma level, together with other lexical syntactic 
features (e.g., word class, number). Once the lemma is available, its syntactic information 
is used for grammatical encoding (narrow syntax) during which syntactic operations, such 
as agreement, are performed. After the lemma has been activated, and the grammatical 
encoder has prepared the necessary structure, phonological encoding can begin, which 
will eventually lead to articulation.

According to the model, gender is retrieved as part of the lemma. Its value is set pre-
syntactically (before grammatical encoding), and is invariable. However, Vigliocco 
and Franck (1999) suggested that in addition to accessing gender from the gender 
node, the parser can also retrieve gender through conceptual information. This is only 
possible for the group of nouns with semantic gender. Therefore, gender in nouns with 
semantic gender can be retrieved via two routes: gender node (lemma) or the word’s  
conceptual information.
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A few words on the Italian gender system are required at this point. Italian has two genders: 
masculine and feminine. The noun agrees in gender with determiners, adjectives (both 
attributive and predicative), and certain verb forms (e.g., the past participle). For example, 
the definite article agrees with the noun in gender and number, thus, il and i are used for 
masculine singular and plural nouns, respectively (il treno ‘the train’, i treni ‘the trains’). 
For feminine nouns, the article la is used in singular and le in plural (la mela ‘the apple’, 
le mele ‘the apples’). However, these are only the default forms of the articles. The article 
in Italian can have different allomorphic realizations depending on the phoneme(s) the 
adjacent noun starts with. For example, the singular masculine article il is realized as 
lo if the following noun begins with z /ts, dz/ (e.g., lo zio ‘uncle’). For the experiments in 
Chapters 2 and 3, only nouns that take default article forms were used. 

Interestingly, Italian is to a large extent a gender-transparent language. Almost 2/3 of all 
nouns end in a gender transparent vowel, that is, -o/-i for masculine singular/plural (il treno, 
i treni) and –a/e for feminine singular/plural nouns (la mela, la mele). The rest of the nouns 
end either in -e or in a consonant (Cacciari, 2011; D’Achille & Thornton, 2006, as cited 
in Caffarra, Siyanova-Chanturia, Pesciarelli, Vespignani, & Cacciari, 2015). Nouns ending 
in -e are gender-opaque, as their gender cannot be predicted from morphology (e.g., il 
pesce ‘ the fish’, la carne ‘the meat’). In addition, the gender of inanimate transparent 
nouns is invariable, in the sense that one gender morpheme cannot be substituted by 
another which would correspond to an existing and semantically-related word (e.g., la 
sediaF(eminine) ‘the chair’ > il sedioM(asculine) *‘?’). In nouns with semantic gender, however, 
the gender morpheme is by rule variable.  As an illustration, the stem bambin- signifies a 
child, but inflecting it with -o (bambino) marks the child as a boy, whereas -a (bambina) 
means the child is a girl. 

1.4 GENDER AND NUMBER IN DUTCH

Similar to Italian, the Dutch gender system consists of two genders: common and neuter. 
Common gender nowadays includes nouns that were masculine and feminine in earlier 
stages of Dutch (Van Berkum, 1996). The noun agrees with determiners and attributive 
adjectives in gender and number. The definite article for common nouns is de (de tafel 
‘the table’), whereas het is used with neuter nouns (e.g., het huis ‘the house’). The article 
de is used also for both common and neuter nouns in the plural (de tafels ‘the tables’, 
de huizen ‘the houses’). In addition to articles, attributive adjectives also agree with the 
noun, but only in an indefinite or bare noun phrase. If the adjective is preceded by a 
definite article, it is always inflected with -e (e.g., de groen-e boom ‘the green tree’; het 
groen-e huis ‘the green house’). If the article is indefinite or absent, the adjective takes -e 
for common nouns (een grote stad ‘a big city’), and -∅ for neuter nouns (een klein dorp ‘a 
small village’). If the noun is plural, the adjective is always inflected with –e, regardless of 
gender (grote steden ‘big cities’, kleine dorpen ‘small villages’).

Dutch nouns are usually not morphologically marked for gender (i.e., they are gender-
opaque. The only exceptions are derived nouns that contain derivational suffixes 
associated with certain gender (e.g., diminutive nouns derived by the suffix -(t)je and 
its allomorphs are always neuter; e.g., de tafel ‘the table’ > het tafeltje ‘the little table’). 
Number (plural) is always realized as a suffix. The plural suffix is either -en (e.g., boek 
‘book’ > boeken ‘books’) or -s (tafel ‘table’ > tafels ‘tables’).

1.5 GOAL 1: REPAIR AND REANALYSIS IN GENDER DISAGREEMENT

The first goal of this thesis is to investigate the relationship between structural repair/
reanalysis processes and the P600. As already mentioned, the P600 represents the late 
syntactic stage in which information integration, as well as repair/reanalysis, takes place. 
Our view on repair/reanalysis processes is along the following line (see also Friederici, 
1996; Hagoort, Brown, & Groothusen, 1993; Kaan & Swaab, 2003): If the parser spots a 
gender incongruent article in Italian (e.g., *laF trenoM ‘train’), it will repair the article (*laF 
trenoM > ilM trenoM) in order for the structure (i.e., the NP) to be further integrated. Since 
the repair/reanalysis mechanism is tightly tied to the P600, we assume that an increase 
in the repair/reanalysis complexity modulates the P600 effect in terms of its amplitude 
or distribution (see Hagoort, 2003a). More precisely, if one condition is more complex in 
terms of repair/reanalysis than the other, the P600 will either have larger amplitude or a 
broader distribution in the first than in the second condition. We tested this hypothesis in 
two languages and two different paradigms. Each paradigm was tested in both the visual 
and auditory modality.

As a first step, we tested article-noun disagreement in Italian in two groups of nouns: 
nouns with syntactic gender and nouns with semantic gender. Due to the nature of 
semantic gender (morphological variability: e.g., il nonno ‘the grandpa’, la nonna ‘the 
grandma’), the repair/reanalysis process was expected to be more complex in the 
semantic than in the syntactic gender violation. More precisely, in the case of syntactic 
gender, a violation such as *laF trenoM can only be repaired in one way – by repairing the 
mismatching feminine article la into the masculine article il. By contrast, a semantic gender 
violation offers an additional repair option: *ilM nonnaF > laF nonnaF but also *ilM nonnaF 
‘the grandma’ > ilM nonnoM ‘the grandpa’. That is, due to the morphological alternation 
in semantic gender, the parser may repair or reanalyze the noun instead of the article. 
Increased repair complexity was predicted to result in a larger P600 effect for semantic 
gender than syntactic gender. The findings of this study are also discussed in terms of 
the interaction between syntactic and semantic information during sentence processing.

In a similar vein, we compared gender and number disagreement within the Dutch noun 
phrase (NP). The gender feature in Dutch is lexical, as in the large majority of cases there is 
no word-final gender suffix that varies depending on the biological gender of the referent. 
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In this regard, gender disagreement in Dutch resembles syntactic gender disagreement 
in Italian. Conversely, the number feature in Dutch is always realized as a suffix when 
it is plural, meaning that it varies between -∅ (singular) and -en (plural; we only tested 
nouns taking -en as the plural suffix). The number disagreement condition corresponds 
to the semantic gender condition in the Italian experiments, as it is a morphologically 
expressed feature. Similar to the Italian study, we stipulated that gender disagreement 
in Dutch involves a simpler repair/reanalysis mechanism, which should be reflected 
in the P600 effect. More precisely, there is only one repair/reanalysis option in gender 
disagreement (e.g., *eenSG kleineC(ommon) dorpN(euter) > eenSG kleinN dorpN ‘a small village’), 
whereas there are two possibilities for number disagreement (*hetSG kleineSG dorpenPL 
> dePL kleinePL dorpenPL & hetSG kleineSG dorpenPL > hetSG kleineSG dorpSG). Results will 
be discussed in terms of different underlying mechanism in gender and number (dis)
agreement processing.

1.6 GOAL 2: THE ROLE OF THE PRESENTATION MODALITY

Sentence processing, and especially agreement processing, has been studied mostly by 
the means of reading experiments (see Molinaro et al., 2011). In these studies, the stimuli, 
which often consist of entire sentences, are presented word-by-word. In this way, the 
experimenter is able to control the presentation rate, as well as the general time course 
of the experiment. This enables the experimenter to pinpoint the exact onset time of each 
word, thus helping disentangle the effects caused by the target word from those caused 
by the target word’s neighborhood. This is almost impossible in an auditory experiment, 
because of the rate at which speech is delivered. Unless the speech signal is significantly 
modified, the natural speech rate does not allow the experimenter to deliver words and 
pauses at the same rate as in reading. All in all, reading grants a better control over 
the experiment at the expense of creating an artificial environment (e.g., the average 
reading rate in a cognitively intact reader is faster than the average rate of  600 ms/
word in a reading experiment). Conversely, listening enables a more ecological stimulus 
presentation, but at the same time, it allows a larger overlap of ERP components elicited 
by adjacent words, as there is usually no programmed break between words.

The time-course issue is the reason why we decided to run each experiment both as a 
reading and as a listening study. The greatest strength of ERPs is their excellent temporal 
resolution. ERPs allow collecting a new data point at the rate of 1 ms or even faster (Luck, 
2005). Paradoxically, the exquisite temporal power of ERPs is often not fully exploited in 
sentence processing studies. This is understandable in the case of reading studies. When 
a written stimulus is presented, the participant fixates an entire word in approximately 
200-300 ms (Rayner, 1998), after which post-lexical language processing (i.e., the kind 
of syntactic and semantic processing associated with the P600 and N400, respectively) 
can commence (Sereno, Rayner, & Posner, 1998; Sereno & Rayner, 2003). Since there is 

little variability in the time it takes to perceive the physical (visual) stimulus in the form 
of a written word  compared to a spoken word (Rayner & Clifton, 2009), the language 
components are expected to peak at approximately the same time across studies. But, 
what happens when the stimulus is delivered in chunks (phonemes) and at the rate in 
which it would be delivered in natural speech? For example, a one-syllable written word 
is fixated in the first 200 ms from its visual onset and the duration of the same word when 
spoken is approximately 200 ms. Therefore, ERP responses are expected to be more 
or less identical in both modalities. However, an average three-syllable word may last 
500 to 600 ms when presented in the auditory modality, whereas its visual recognition 
will still take only 200 to 300 ms. The question asked here is what happens during these 
300-400 ms that are ‘lost’ when the stimuli are presented only visually. In particular, we 
are interested in finding out how this ‘delay’ affects language-related components, for 
example, their onset time. 

As regards the timing issue, we are particularly interested in testing whether the 
language-related components are violation-aligned. Hagoort and Brown (2000) noticed 
that the onset of the P600 is remarkably stable in both reading and listening, peaking at 
approximately 600 ms post-stimulus onset. Such finding can be interpreted in two ways. 
The P600 is a cyclical process that peaks every 600 ms after a certain moment in time, for 
example, from the onset of each word in the sentence. Speculatively, this would mean that 
the parser allows for a new round of revision 500-600 ms after detecting each new lexical 
input. However, it is equally plausible that the 600 ms time mark is the result of averaging 
stimuli of various length. If the average duration of the stimuli were approximately 300 
ms, the violation would be perceived at approximately the same time in both reading and 
listening. In this case, the onset of the P600 would be violation-aligned, meaning that the 
parser starts the revision process depending on when it detects the violation. 

So far, no study has tested explicitly whether or not the P600 is violation aligned. A 
study by O’Rourke and Holcomb (2002) demonstrated that the N400 correlates with 
the word’s recognition point, meaning that the component is aligned to the violation/
recognition point.  A way to test whether syntactically-related components are violation 
aligned would be to test two conditions in which the violation points differ considerably 
in time. For example, in our Italian experiment, syntactic gender violations are recognized 
before semantic gender violations with a difference of approximately 100 ms. In the Dutch 
experiment, the difference between the conditions is even larger, approximately 200 ms. 
This allows ample time to investigate these issues.

The P600 is expected in both studies regardless of input modality. It has been demonstrated 
that input modality does not affect the elicitation of the P600 (e.g., Hagoort & Brown, 
2000). Unlike the P600, the LAN has proven to be more volatile and more difficult to 
elicit. Whereas the P600 is almost universally present in agreement studies, the LAN has 
been recorded unsystematically. For example, Barber and Carreiras (2005) elicited the 
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LAN followed by the P600 in gender disagreement in Spanish. However, in another very 
similar study on Spanish, Wicha, Moreno, and Kutas (2004) failed to elicit the LAN. So far, 
different authors have offered different psycholinguistic and methodological explanations 
to account for the volatility of the LAN (see Hagoort and Brown, 1999; Molinaro, Barber, 
Caffarra, & Carreiras, 2014; Osterhout, 1997). However, none of them have managed to 
satisfactorily capture the entire issue.

The scope of this study does not include solving the LAN puzzle. Rather, our goal is to 
provide a satisfactory account irrespective of whether or not we manage to elicit the LAN. 
If we rely on the auditory sentence comprehension model (Friederici, 2002), we expect to 
obtain the LAN in both listening experiments. Then, based on the logic that the syntactic 
processing mechanism is similar in listening and reading, and that this mechanism is 
reflected in the ERP components, we expect to elicit identical components in listening 
and reading. However, Hagoort and Brown (2000) demonstrated that the latter is not 
necessarily true. In a series of experiments in Dutch, the LAN was elicited in auditory but 
not in visual studies. In the event of conflicting results regarding the LAN in reading and 
listening, outcomes will be addressed in terms of the temporal difference between these 
two modalities.

1.7 PREDICTIONS AND HYPOTHESES

The current study deals with the issue of (dis)agreement processing. Our first goal is to 
investigate which processes and which components are elicited during (dis)agreement 
processing. A summary of expected components for each chapter is given in Table 1.1 
at the end of this Section.

Hypothesis 1: (Dis)agreement is processed at the syntactic level. Therefore, it elicits  
  the P600 and LAN.
Prediction 1:  Each experiment, being centered around gender disagreement, will  
  elicit the P600. We make no firm predictions about the LAN, due to its  
  volatile nature in agreement studies. 

The first prediction assumes the presence of the P600. Since this component is usually 
described as a marker of repair/reanalysis processing, we are interested in finding out 
more about how an increase in repair/reanalysis complexity affects the P600 component.

Hypothesis 2: The P600 is a marker of structural repair/reanalysis. 
Prediction 2:  As such, it is modulated by the complexity of the repair/reanalysis  
  mechanism. Conditions that require more complex repair/reanalysis  
  processing (semantic gender, number disagreement vs. syntactic  

  gender, gender disagreement) are expected to elicit larger P600 effects,  
  in terms of either increased amplitude or broader distribution. These  
  effects should not depend on the presentation modality.

Regarding the role of presentation modality, we are interested in investigating how the 
difference in timing between the auditory and visual presentation affects language-related 
components. We assume that the recognition point of the violation is constant in reading 
studies due to the nature of reading (e.g., one fixation every 200 ms), thus allowing 
establishing pre-determined time windows in which the LAN (300-500 ms) and the P600 
(500 ms on) are obtained. By contrast, the violation recognition point in listening depends 
on word length and on the position of the violation within the word.

Hypothesis 3a: The P600 and the LAN are violation-aligned.  
Prediction 3a: The onset of the P600 and the LAN is tied to the moment in time when  
  the parser detects the morphosyntactic violation. Therefore, the onset  
  of the auditory components will vary depending on word length and on  
  the violation recognition point within the word.
Hypothesis 3b:  The P600 and the LAN are not violation-aligned.
Prediction 3b:  The onset of the LAN and P600 will be the same for all conditions,  
  irrespective of word length and of the position of the violation within the  
  word.  

Lastly, in addition to the temporal characteristics of the components, we investigate 
whether the presence or absence of a component is modality-dependent. 

Hypothesis 4: Morphosyntactic violations are processed similarly regardless of  
  presentation modality. 
Prediction 4: The same components should be elicited when stimuli are presented  
  visually and auditorily. In the event of discrepancy between reading and  
  listening, particularly as regards the presence/absence of the LAN, this  
  is most likely related to the difference in the time course between  
  reading and listening.
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Table 1.1 | An overview of expected ERP components per chapter

Italian

Chapter 2 Chapter 3

Reading Listening

Syntactic gender Semantic gender Syntactic gender Semantic gender

LAN?, P600 LAN?, P600 LAN?, P600 LAN?, P600

P600      <      P600 P600      <      P600

larger P600 effect expected for the semantic gender condition

Dutch

Chapter 4 Chapter 5

Reading Listening

Gender Number Gender Number

LAN?, P600 LAN?, P600 LAN?, P600 LAN?, P600

P600      <      P600 P600      <      P600

larger P600 effect for the number condition

1.8 STRUCTURE

The experimental part of the thesis opens with Chapter 2, a reading study on semantic 
and syntactic gender processing in Italian. In Chapter 3 the same stimuli as in the previous 
chapter are used in a listening experiment. Chapter 4 and Chapter 5 present a gender and 
number (dis)agreement study in Dutch in the reading and listening modality, respectively. 
The closing Chapter 6 discusses the results from the experimental chapters and relates 
them to our predictions, as well as to current research in the field.  


