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Abstract

This dissertation explores the relationship between the parser and the grammar in Native 

Speakers (NSs) and Heritage Speakers (HSs) of Greek by examining the mechanisms 

underpinning the illusory licensing of gender agreement violations: errors occurring when an 

intervening phrase (attractor) mismatches the gender cues of the head noun, a phenomenon 

which is usually called (gender) agreement attraction. In this work, I show that both 

NSs and HSs are prone to gender agreement attraction errors in the nominal domain of 

Greek, as their reaction time patterns and (speeded or scaled) judgements revealed. At the 

same time, both groups showed the same overgeneralization patterns of the 

masculine value in agreement errors with animate nouns in their oral narrations, 

and of the neuter value with inanimate nouns in their oral narrations and their 

online speeded judgements. Taken together, these results suggest that NSs and 

HSs are prone to gender agreement attraction in Greek and that both groups 

employ retrieval cues similarly showing similar attraction patterns. However, HSs 

differ from NSs in the processing of gender agreement per se, particularly with 

feminine head nouns (marked gender value) on object-clitics, suggesting that 

markedness as well as agreement at Interfaces influence HSs’ performance. 

Finally, when errors occur, both groups follow the same overegeneralization 

patterns.

Zusammenfassung

Diese Dissertation betrachtet die Beziehung zwischen Parser und Grammatik bei 

Muttersprachlern (Native Speakers, NS) und Heritage- (Erb-) Sprechern (HS) des 

Griechischen, indem sie die Mechanismen untersucht, die einer pseudo-Lizenzierung bei 

Verletzungen der Kongruenz des grammatischen Geschlechts zugrunde liegen. Diese 

Verletzungen sind Fehler, die auftreten, wenn eine intervenierende Phrase (Attraktor) 
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nicht mit den Genusmerkmalen des Kopfnomens übereinstimmt, ein Phänomen, das in der 

Literatur (Gender-)Agreement Attraktion, hier Attraktion von Genuskongruenz, genannt 

wird. Die Dissertation testet, ob eine solche Attraktion von Genuskongruenz im Griechischen 

vorhanden ist und ob ein- und zweisprachige Muttersprachler gleichermaßen anfällig für 

Fehler bei der Attraktion sind. Die Dissertation untersucht für die Gruppe der HS außerdem 

die Genuskongruenz beim Echtzeit-Sprachverstehen und -produzieren. In der Arbeit zeige 

ich, dass sowohl NS als auch HS anfällig für Attraktionsfehler bei der Genuskongruenz sind. 

Das zeigen die Reaktionszeitmuster und die Urteile. Gleichzeitig zeigten bei mündlichen 

Erzählungen beide Sprechergruppen die gleichen Übergeneralisierungsmuster für maskulines 

Genus bei belebten Nomen sowie bei mündlichen Erzählungen und beschleunigten 

Grammatikalitätsurteilen für Neutrum bei unbelebten Nomen. Zusammengenommen deuten 

diese Ergebnisse darauf hin, dass NS und HS anfällig für die Attraktion von Genuskongruenz 

sind und dass beide Gruppen ähnliche Hinweise zum Abruf des Genus verwenden und somit 

ähnliche Attraktionsmuster aufweisen. HS unterscheiden sich jedoch von NS in der 

Verarbeitung der Genuskongruenz an sich, insbesondere bei femininen Kopfnomen 

(markiertes Genus) in Objekt-Klitika, was darauf hindeutet, dass sowohl Markiertheit als 

auch Kongruenz an den Schnittstellen die Leistung von HS beeinflusst. Wenn Fehler 

auftreten, folgen beide Gruppen den gleichen Mustern der Übergeneralisierung.
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Just to be on the first step 
should make you happy and proud. 
To have come this far is no small 
achievement: 
what you have done is a glorious thing. 
Even this first step 
is a long way above the ordinary world. 
To stand on this step 
you must be in your own right 
a member of the city of ideas. 
Just to be on the first step 
should make you happy and proud. 
To have come this far is no small 
achievement: 
what you have done is a glorious thing. 
Even this first step 
is a long way above the ordinary world. 
To stand on this step 
you must be in your own right 
a member of the city of ideas. 
 
 
(C.P. Cavafy, Collected Poems. Translated 
by Edmund Keeley and Philip Sherrard. 
Edited by George Savidis. Revised Edition. 
Princeton University Press, 1992) 
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Chapter 1 

Introduction 

The present dissertation explores gender agreement in adult Greek Native Speakers (NSs) and 

adult Greek-German Heritage Speakers (HSs). It deals with the computation of agreement in 

Greek by means of online and offline tasks in comprehension and production. Thus, it is 

situated in the intersection between adult bilingualism and language processing. The main 

focus is, first, on gender agreement outside the DP (Determiner Phrase) to explore HSs’ 

sensitivity to agreement rules in their heritage language and second, on interference effects 

from intervening phrases within the agreement dependency to explore how NSs and HSs 

encode and navigate complex linguistic representations in comprehension.  

1.1 Heritage speakers and their grammars  

The term “Heritage speaker” has produced a series of definitions and subsequent discussions 

in the literature of bilingualism (e.g. Benmamoun et al., 2013, Montrul & Polisnky, 2011; 

Rothman, 2009; Scontras et al., 2015; among others). Its most common use refers to 

“(relatively) unbalanced bilinguals who shifted from their first language (their heritage 

language) to their dominant language early in childhood” (Scontras, Polinsky, & Fuchs, 2018, 

p. 2-3). As Montrul (2016) points out, “heritage languages are commonly spoken by first-

generation immigrants and their children” (p. 2) in a context where another language is the 

official and majority language of a certain region (see also Polinsky, 2018; Rothman, 2009). 

One main aspect which most definitions share is the idea of the “home language” and the fact 
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that it differs from the dominant language of the community HSs live in. Thus, according to 

these definitions, HSs were raised in homes where the language spoken was the heritage 

language, either exclusively (in case of sequential bilingualism) or in addition to the 

dominant language (in case of simultaneous bilingualism). In both cases, systematic exposure 

to the dominant language of the society is usually achieved when the child enters formal 

education where the dominant language is the language of instruction (Benmamoun et al., 

2013; Montrul, 2016b; Rothman, 2009; Scontras et al., 2015; Valdés, 2000). Thus, this 

situation results in instances of early bilingualism. These definitions can include various 

groups of heritage speakers making it difficult to track their developmental trajectories as 

well as to end up with certain models and predictions (Scontras et al., 2018, p. 2). Even more, 

HSs’ proficiency in their heritage language can vary a lot, from being at the same level as the 

monolingual baseline to just being “overhearers” (Au et al., 2008; Chang, 2016), meaning 

that they may be able to understand but they do not speak the heritage language.   

At this point, I would like to point out three debatable issues with regard to the 

terminology used and to clarify how I will use certain terms in the present dissertation. In this 

dissertation, I do acknowledge the definitions highlighted above and I also distinguish 

between early bilinguals and heritage speakers. In addition to the previous definitions, I 

consider heritage speakers as individuals who are simultaneous or early sequential bilinguals 

whose bilingualism did not result from growing up in an officially multilingual country.  

Second, I will consistently refer to the monolingual baseline group as NSs and to the heritage 

group as HSs. I use these terms “in recognition of the documented differences between these 

two groups, not to imply that HSs are not native in their own right” following Scontras et al. 

(2018, p. 2) and other scholars in the literature: HSs were naturalistically exposed to both the 

majority and the heritage language and thus, they qualify as native speakers of both 

languages (Montrul, 2016a; Rothman & Treffers-Daller, 2014). Third, when I use the term 
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monolingual, I refer to NSs, in the sense that they have little or no knowledge of other 

languages. As for the monolingual speakers of the present dissertation, they do not use/are 

not exposed to any other language on a daily basis, their proficiency in English or other 

languages is below the intermediate level and their knowledge of any other language is the 

outcome of L2 learning/instruction. Additionally, they have never lived abroad (see also 

Chapter 5 and 6).  

The full development and attainment of the heritage language may gradually start lagging 

behind in the child heritage speaker for various reasons. Due to the pressure from the 

majority language of the society, the input and the use of the heritage language may decrease 

over time leading to the lack of full development (incomplete acquisition or differential 

development) or the lack of full attainment (attrition or divergent attainment) of certain 

aspects of the heritage language. Except for the decreasing quantity of input, the quality of 

input may also differ (Kupisch & Rothman, 2016) from that of monolingual children 

primarily because the main source of input for child HSs are their parents whose first/heritage 

language may have been restructured due to attrition (Pires & Rothman, 2009; Rothman, 

2007).  

This dissertation explores gender agreement in Greek HSs by means of offline and 

online tasks. It has been argued that certain divergent patterns observed in behavioural 

research of HSs are attributed to use and the way HSs employ their knowledge of the heritage 

grammar. Being in constant effort to inhibit one of the two languages and having to perform 

in the less dominant language may lead to different patterns of performance compared to the 

monolingual baseline. The task of performing in the heritage language increases the 

processing load, especially in the language areas in which more processing resources are in 

need, namely at the interfaces between syntax and other linguistic or cognitive components 

(see Interface Hypothesis: Sorace, 2005; 2011 and Chapter 3 this dissertation).  
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Many linguistic areas have been well investigated in HSs, whereas some other areas need 

further research. With respect to the nominal domain of agreement, which is the domain 

explored in this dissertation, HSs seem to show different patterns from NSs both in 

production as well as in comprehension of gender agreement (e.g. Håkansson, 1995; Montrul 

et al., 2008; Polinsky, 2008), while other areas of the same domain also exhibit a certain 

degree of vulnerability, such as the marking of definiteness (Kupisch et al., 2017), case 

(Polinsky, 2006), as well as topic marking (Laleko & Polisnky, 2016). Even more, although 

there is more convergence on number, some studies show that its processing in HSs is 

different from NSs and it is also modulated by age of onset to the dominant language (Lago 

et al., 2018). Despite the differences, some studies show that highly proficient HSs seem to 

maintain their heritage grammar to a rather wide spectrum of phenomena (e.g Alarcón, 2011; 

Martinez-Nieto, 2018). 

This dissertation aims to explore the comprehension, production, and online processing 

of gender agreement in Greek-German HSs who were born and raised in Berlin to test their 

sensitivity to agreement rules in their heritage language.  

 

1.2 Comprehending grammatical errors: representations and processes  

As it was already pointed out, this dissertation explores gender agreement in the nominal 

domain (outside the DP). In an agreement relation, the DP (head) and its corresponding 

agreement target have to accord in their agreement feature specifications. This dissertation 

investigates the computation of agreement during language processing. Specifically, it tests 

agreement checking in comprehension. Additionally, it studies whether agreement checking 

can be modulated by interference from a local but syntactically unavailable constituent. In 
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other words, it tests whether interference can influence NSs’ and HSs’ sensitivity to gender 

agreement violations.  

The study of this type of interference effects is situated in the framework of grammatical 

illusions in real-time processing. Research has shown that the parser is highly accurate in 

certain structures with highly complex constraints but less accurate in the implementation of 

some other simpler constraints (Felser et al., 2017; Phillips et al., 2009). Specifically, the 

parser performs less accurately in agreement dependencies with intervening phrases and 

experiences an “illusion effect” during which agreement errors may fleetingly go unnoticed 

in comprehension. However, at the same time, the parser appears to be rather selective on the 

types of dependencies and interference it is vulnerable to. Thus, studying the cases under 

which the parser becomes prone to errors under this stage of illusion can provide 

psycholinguistic research with knowledge of “how users encode and navigate complex 

linguistic representations in real-time” (Phillips et al., 2011, p. 795). Even more, studying a 

native but at the same time bilingual group (HSs), in addition to the group of NSs, can reveal 

important insights into the underlying mechanisms and strategies these bilingual groups 

employ when experiencing interference effects in online comprehension.  

The illusion stage briefly described above is usually called attraction1 and the errors 

attributed to interference during this stage are called attraction errors. For example, in a 

sentence such as “The key to the cabinets are unsurprisingly rusty”, agreement errors may 

arise due to the presence of a local phrase “the cabinets”. This intervening phrase is usually 

called attractor and it is syntactically unavailable for agreement. Crucially, research has 

shown that people are prone to attraction errors both in production (they produce such errors) 

as well as in comprehension (they fail to notice the ungrammaticality either in reading or 

listening mode). Indeed, attraction errors are common and occur in spontaneous speech, well-

                                                           
1 The term attraction is first used in Jespersen (1913) and later in Francis (1986) and Quirk et al. (1985) use the 
term proximity concord to refer to the same phenomenon. 
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edited texts, and academic writing (see Taylor, 1993 for a list of attraction errors and Pfau, 

2009 for a corpus study).  

More recently, research has shown that number in subject-verb agreement is not the only 

configuration prone to attraction and that other features and agreement targets are subject to 

attraction as well. This dissertation concentrates on gender agreement attraction. However, 

given that research on number attraction preceded that of gender and most accounts were 

developed for number, the latter is described as well (Chapter 2) for reasons of better 

illustration and completeness of the topic. This dissertation deals with cases of attraction 

which have remained less explored or never been investigated at all (e.g. real-time processing 

of gender agreement attraction in secondary predication and gender attraction with object-

clitics). At the same time, the same configurations and stimuli are used across a series of 

experimental tasks which tap into different stages of processing in comprehension (real-time, 

downstream and offline measurements).  

Currently two major groups of accounts have been formulated to explain attraction: 

representational accounts and retrieval accounts. Representational accounts comprise models 

which argue that attraction occurs due to faulty or ambiguous representations, thus, the locus 

of errors is in representations themselves. Under these accounts, certain features can 

percolate up or move to neighbouring nodes and thus, a wrong percolation (of a marked 

feature) may occur, leading to attraction. Alternatively, according to retrieval accounts, 

attraction is an error of process of the memory retrieval system according to which the cues 

of a certain head should be retrieved on the agreement region and during retrieval the parser 

might select the wrong head if there is a partial feature match (Chapter 2).  

It has been reported that attraction errors influence online measures (e.g. the online 

sensitivity to an ungrammatical constraint) but not offline measures, such as untimed 

acceptability judgement tasks (or they may have an impact less often). This finding is of great 
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theoretical importance in the psycholinguistic literature because it is relevant to discussions 

on the relation between the parser and the grammar (Lewis & Phillips, 2015) and whether 

they constitute one or two separate cognitive systems. As Lewis and Phillips point out, given 

that offline responses are often assumed “to reflect the representations of the grammar and 

online responses reflect those of processing mechanisms […] we should see frequent 

misalignments between offline and online responses” (p. 30). However, attraction does not 

necessarily form evidence against the one-system view. Rather, the one system-view can be 

maintained while adopting certain properties of memory access mechanisms. Under this 

scenario, cue retrieval in a cue-based memory access mechanism (Wagers et al., 2009) 

implements the agreement relations in real-time processing by retrieving the head of a noun 

at the point of the agreement target. The errors occur simply due to the fact that “grammar 

constraints are implemented within noisy general memory architecture” (Lewis & Phillips, 

2015, p. 36). Consequently, the reason why online judgements are more prone to attraction 

than offline judgments is “not because performance mechanisms [...] implement an 

alternative set of grammatical constraints, but rather because online mechanisms use 

grammatical constraints in a cognitive architecture that creates opportunities for error” (p. 

37). In this dissertation, I follow the one-system view of the relation between the grammar 

and the parser in which production and comprehension are components of the same system 

and operate over the same representations. 

 

1.3 Outline of the dissertation 

The present dissertation consists of seven chapters, including the current one (Chapter 1). 

 Chapter 2 focuses on the attraction accounts proposed in the agreement attraction 

literature in order to explain the phenomenon of grammatical illusions in production and 
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comprehension. It also reviews relevant studies on number and gender agreement attraction 

across various languages, types of intervening elements, and agreement targets.  

Chapter 3 focuses on the description of the phenomenon under investigation by offering 

theoretical and experimental insights into NSs and HSs. It first provides an overview of the 

grammatical category of gender in Greek and its theoretical analysis, followed by 

experimental work on Greek NSs. The chapter also describes the hypotheses proposed in the 

literature for gender agreement in HSs followed by an overview of the relevant studies 

including studies with Greek HSs.  

Chapter 4 outlines the objectives of the studies conducted, and sets the research questions 

and the hypotheses. 

Chapter 5 contains Study 1. It includes the real-time experiments conducted in this 

dissertation (Experiment 1 and 2) along with the baseline tasks 1-3 on gender agreement in 

production and offline comprehension. It first thoroughly describes the methodology, 

including information on the participants, the materials and design, the procedure, as well as 

the predictions and analysis, and it then presents the results followed by a short discussion.  

Chapter 6 consists of Study 2. It includes the judgment experiments in which 

downstream and offline measurements were elicited. It namely presents Experiments 3-6, all 

of which had similar structures and materials to the ones of Study 1 (Chapter 5).   

Chapter 7 contains the general discussion of the dissertation. It first offers a detailed 

summary of the findings by experiment followed by discussion and the implications of the 

findings. It also presents the main conclusions, the limitations, and the directions for future 

research. 
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Chapter 2 

Agreement Attraction 

This chapter presents the accounts on agreement attraction that have been proposed in the 

literature (2.1), experimental evidence (2.2) from studies on number (2.2.1) and gender 

agreement attraction (2.2.2) testing these accounts, as well as experimental evidence from the 

field of bilingualism and heritage speakers and the way they react to agreement attraction 

manipulations (2.3). Although the focus of the dissertation is on comprehension, results from 

production studies (number attraction studies: 2.2.1.1 and gender attraction studies: 2.2.2.1) 

are also described ‒ more briefly though ‒ to better understand certain parts of the 

comprehension literature (number: 2.2.1.2, gender: 2.2.2.2) given that the phenomenon has 

been initially observed and explored in production and only later on in comprehension. 

Consequently, the initial accounts proposed aimed at explaining the empirical findings of 

certain production tasks and were not made to account for comprehension data. These 

production accounts were gradually modified to account for comprehension (e.g. percolation 

account) or entirely new accounts emerged specifically targeting comprehension (e.g. cue-

based retrieval account). 

2.1 Accounts on agreement attraction 

There are two major approaches on agreement attraction: representational accounts and 

retrieval accounts. Representational accounts argue that the feature representation of the head 

noun (agreement controller) is faulty or ambiguous (Brehm & Bock, 2013; Eberhard et al., 
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2005; Franck et al., 2002; Nicol et al., 1997; Staub, 2009, 2010; Vigliocco & Nicol, 1998). 

On the other hand, retrieval accounts, which arose from research on the memory system 

underlying language comprehension (e.g. Lewis & Vasishth, 2005; Martin & McElree, 2009; 

McElree, 2000; McElree, Foraker & Dyer, 2003; Van Dyke & McElree, 2006), claim that 

representations are intact and that agreement attraction is a failure of process of the memory 

retrieval system (e.g. Lago et al., 2015; Wagers et al., 2009).  

2.1.1 describes representational accounts and 2.1.2 describes retrieval accounts. Given 

that the vast majority of these accounts were made to account for number attraction or they 

provide more evidence from number than gender, 2.1.3 discusses the relevance of these 

accounts to gender agreement attraction, which is the phenomenon tested in this dissertation 

and their predictions, if any. 

2.1.1 Representational accounts 

Representational accounts can be divided into two distinct categories: models where 

attraction occurs due to feature movement/percolation (Bock & Eberhard, 1993; Eberhard, 

1997; Franck et al., 2002; Vigliocco et al., 1995) and continuous valuation models (Eberhard, 

Cutting & Bock, 2005) where attraction occurs due to spreading activation.  

Percolation models were first made to account for attraction phenomena in production 

(Vigliocco and Nicol, 1998) and some of them have been later extended to comprehension 

(Nicol et al., 1997; Pearlmutter, 2000; Pearlmutter et al., 1999). In the percolation model, 

such as the one by Bock and Miller (1991) and Nicol et al. (1997), the (plural) feature of an 

intervening NP (attractor) between the subject and the verb can erroneously migrate upwards 

to the subject noun phrase (or otherwise move to neighboring nodes) probabilistically during 

the computation of the subject NP. For example, in a complex NP such as The key to the 

cabinets, the plural feature of the attractor the cabinets percolates up to the subject NP headed 

by the subject NP the key, and consequently, the whole complex NP turns from a singular NP 
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to a plural NP. When percolation occurs, the subject-verb agreement computation is disrupted 

since the now plural NP can be seen by the mechanism which is responsible for feature-

checking and/or evaluation on the verb, and consequently, it can be copied onto the verb. 

Thus, attraction errors arise when the feature that marks the complex NP moves to that 

syntactic position from the wrong lexical source. In other words, attraction occurs because of 

the faulty representation of the head-subject: the parser has to build the phrasal representation 

of the complex NP, which includes the head and the attractor, and determine the feature 

specification of this complex NP through computing the feature specification of its parts 

(Häussler, 2009, p. 137). Consequently, if faulty computation occurs at this stage, 

representations become flawed and may cause attraction when they are later consulted for 

agreement checking. The account assumes similar effects in production and in 

comprehension: since the representation of the complex DP will be faulty due to feature 

transfer from the attractor to the subject, an incorrect form will be produced in language 

production and an agreement violation will go unnoticed in language comprehension. Notice 

that according to this account, attraction can occur in singular heads with plural attractors (the 

key to the cabinets) but not in plural heads with singular attractors (the keys to the cabinet) 

because the singular attractor lacks a singular feature that might be able to percolate. 

Percolation is also predicted to affect both grammatical and ungrammatical sentences. In 

other words, feature percolation predicts effects (in comprehension) when the complex NP 

has been reached, even before the verb/agreement target, in an either grammatical or 

ungrammatical sentence: the now plural NP will lead to a) rejecting a grammatical sentence 

such as the key to the cabinets is rusty significantly more often than its control counterpart the 

key to the cabinet is rusty and b) accepting an ungrammatical sentence such as the key to the 

cabinets are rusty more often than its control counterpart the key to the cabinet are rusty. 
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Thus, percolation accounts predict symmetrical effects, in both grammatical and 

ungrammatical sentences.  

Although the common aspect that percolation accounts share with each other, which is 

that attraction occurs due to faulty representation, it is less clear when the effect of this faulty 

representation is expected to occur in comprehension, and the picture on this topic is rather 

complex in the literature. If the feature specification of the complex NP goes wrong, leading 

to faulty representations, then someone would expect to see the effect primarily in the end of 

the complex NP before participants encounter the verb, as pointed out above (see Lago et al., 

2015; Nicol et al., 1997; Wagers et al., 2009 for discussion). However, the effect of these 

faulty representations may show up at later stages of processing (see Häussler, 2009, p. 139 

for discussion) or after the final interpretation of the sentence has been reached. Another 

scenario would be that these faulty representations may be triggered only at the feature-

checking stage on the agreement target (see Häussler, 2009, p. 137 for discussion).  

Another percolation account that has been proposed to account for production is the 

Feature Selection and Feature Copying model (Franck et al., 2008) and it makes clear 

predictions with respect to the locus of attraction. The model builds on certain 

psycholinguistic models of language production (including both modularity and interactivity: 

interactive strategies are predicted for lexical retrieval and modular strategies are predicted 

for agreement which is claimed to be strictly syntactically driven) as well as models of 

theoretical syntax (e.g. feature interpretability: number is interpretable on a certain 

category/noun but uninterpretable on another category/verb). The current model distinguishes 

two stages in the computation of agreement. The first stage is Feature Selection where 

nominal features (lexical units) are selected from the lexicon based on the message (number 

and conceptual gender) or directly from the lexicon as properties of the lemma (grammatical 

gender). This stage is interactive and occurs in the lexicon. Interactivity is posited for lexical 
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selection including feature selection. Feature selection is supposed to be the locus of 

conceptual and morphophonological effects on agreement. The second stage is Feature 

Copying, where the selected features are transmitted to the agreement target. The second 

stage is modular, including feature copying. The model predicts that the computation of 

agreement is controlled by syntactic factors only. In contrast to Feature Selection, Feature 

Copying is a purely syntactic process modulated by syntactic constraints, such as hierarchical 

relations (e.g. c-command). The model predicts that attraction errors arise at this stage (Stage 

2), when the number feature of the attractor is erroneously copied to the agreement target 

(e.g. the verb). Consequently, Feature Selection from the lexicon is sensitive to certain 

sources of information, while Feature Copying is regulated by syntactic factors only. The 

predictions are similar to the percolation account by Bock and Miller (1991). The model 

seems to underestimate semantic and morphophonological effects, although these effects can 

be explained by the interaction assumed during Feature Selection (Häussler, 2009, p. 102). 

However, one limitation of the model is that it fails to offer a prediction for a well observed 

effect in the experimental literature of attraction, that is, the fact that syncretism/case 

ambiguity influences attraction (e.g. Bock & Eberhard, 1993) as well as semantic effects 

caused by the type of the head noun that might occur in agreement attraction in production 

(Häussler, 2009, p. 102). 

The Unification model2 (Vigliocco et al., 1996) claims that the features of the head and 

the features of the agreement target are retrieved from the conceptual representation and 

                                                           
2 As Acuña-Fariña et al. (2014, p. 111) point out: “In unification theories, like Generalised Phrase Structure 
Grammar (GPSG) and Lexical Functional Grammar (LFG) (Shieber, 1986; Copestake, 2002; see also Barlow, 
1992; Pollard and Sag, 1988; Wechsler and Zlatic, 2003; Wechsler, 2008), agreement is seen as a matter of 
cumulating partial information about a single linguistic object in all co-indexed constituents. Features are 
scattered all over the sentence, originating where they are actually spelled out and carrying potential semantic 
import. A later check unifies them (by a process of matching or compatibility) to create co-referentialities and 
phrasal packages. On this view, agreement is either a sort of ‘long component’ or a ‘discontinuous morpheme’ 
(Ferguson and Barlow, 1988:13). An asset of these kinds of models is that they can easily capture semantic 
effects on attraction. Since features are not slaves to the seriality of an initial syntactic cycle via strict step-by-
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agreement amounts to unifying these features at the level of grammatical encoding. 

Attraction errors arise when the features of the attractor erroneously enter the unification 

process. This can happen when the agreement feature of the head is lost. Limited resources 

make the loss of necessary information more likely and increase the chance of interference. A 

certain hypothesis of this account is the Maximal Input Hypothesis (Vigliocco & Hartsuiker, 

2002; Vigliocco & Franck, 1999), based on which conceptual as well as morphophonological 

information influence the unification process. Under this hypothesis, morphophonological 

effects have a direct impact on grammatical encoding in terms of interactivity between these 

levels. However, the Maximal Input hypothesis lacks a certain model representing this 

interactivity. Additionally, another issue with this model is the assumption that the same 

process ensures the specification of features on the agreement head as well as the target, 

which is not supported by the most modern linguistic accounts of agreement (e.g. the 

fundamental difference of feature specification between the head and the target: interpretable 

vs. uninterpretable features (Chomsky, 1955)). 

The Marking and Morphing model (Eberhard et al., 2005) argues that the number 

representation of the complex NP is continuous (e.g. it can range from unambiguously 

singular to unambiguously plural) and the number marking on the verb is assumed to be 

probabilistic. In this model, the computation of subject-verb agreement is disrupted through 

spreading activation. This model was initially proposed to account for production and later 

on, it was extended to comprehension. In this model, agreement is a two-stage process 

consisting of the marking and the morphing stage. Number marking occurs during the 

mapping between messages and lexical-grammatical representations, while number morphing 

occurs during constituent assembly (Bock et al., 2001, p. 91). At the marking stage (which 

essentially corresponds to notional agreement), the subject NP is tagged as singular or plural 

                                                                                                                                                                                     
step percolation, but can directly connect with the conceptual properties of the message at any time, any 
semantic effect can be captured straightforwardly”. 
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on a conceptual basis, and thus, it is determined by notional number. At the morphing stage, 

inflectional marks of all nouns within the complex NP are reconciled, thus, assigning 

morphological number and phrase number. The features that survived reconciliation are 

copied to the verb phrase. Thus, the morphing stage is predominantly regulated by 

grammatical number. Consequently, semantic effects occur during the first stage and 

morphological effects occur during the second stage. The hypothesis is that the more plural 

(conceptually) the subject NP is, the more likely it is for attraction to occur and this is why 

notional plurality is predicted to play a role. However, while notional number has an impact 

on number marking directly, it does not influence number morphing because the latter is 

regulated by syntactic factors exclusively. In the case of a notionally plural subject, notional 

number only indirectly affects attraction via the number marking. Based on the current 

account, attraction takes place at stage two (morphing stage). Attraction errors represent 

conflicts between the notional number of the head and the morphological number of words 

and morphemes. However, the account also predicts that being notionally plural does not 

necessarily nor sufficiently predict attraction given that the crucial factor is grammatical 

number. For example, a complex NP with a singular head and a plural attractor such as The 

key to the cabinets is more plural than a complex NP with a singular head and a singular 

attractor/modifier such as The key to the cabinet. Now if a subject NP is singular but bears 

collective meaning (e.g. the group), it is more plural compared to one without collective 

meaning. The Marking and Morphing account predicts misinterpretation of the number 

information at stage two. In line with percolation accounts of agreement attraction, the 

Marking and Morphing predicts that in comprehension both grammatical and ungrammatical 

sentences will be affected due to the representation of the complex NP. Syntactic depth is 

also predicted to play a role. For example, an attractor-NP embedded in a prepositional 

modifier is predicted to cause more attraction compared to an attractor which is embedded in 
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a relative clause. Additionally, a less embedded mismatching attractor (the statue in the 

gardens by the mansion) would cause more attraction compared to a more embedded 

mismatching one (the statue in the garden by the mansions). 

2.1.2 Retrieval accounts 

The second class of attraction accounts, the retrieval accounts, have been initially 

proposed for comprehension but they were later extended to production. Retrieval accounts 

argue that attraction arises when the head/subject of the agreement target has been 

misidentified and misretrieved (Badecker & Kuminiak, 2007; Wagers, Lau, & Phillips, 2009) 

due to interference from another phrase. For these accounts the representation of a certain 

feature of the head is not faulty or ambiguous. On the contrary, they claim that interference 

arises when multiple items in memory match the retrieval cues (morphological, syntactic, and 

semantic) of the agreement target. Thus, agreement attraction occurs due to similarity-based 

interference in working memory. There are two types of cue-based retrieval models. First, 

there are models which view interference in memory as a process of reanalysis where cue 

search upon reaching the agreement target is initiated: in these models, attraction acts as a 

repair strategy of a certain ungrammaticality which has been already identified. 

Consequently, this means that grammaticality effects precede attraction effects (Wagers et al., 

2009, Lago et al., 2015). Second, there are models where sentence comprehension is 

regulated by a direct access mechanism, not by a cue search. In these models, interference 

effects occur whenever the relevant cues necessary for retrieval are associated with more than 

one item in the current memory representation (Lewis et al., 2006; Lewis & Vasishth, 2005; 

Van Dyke & McElree, 2006; Van Dyke & Lewis, 2003). This mechanism is possible only 

under a content-addressable system3, where antecedent representations are elicited from 

                                                           
3 As Foraker et al. (2018, p. 17) point out: “Content-addressability means that cues at the retrieval site make 
contact with memory representations that have overlapping content (McElree and Dosher 1989, 1993; McElree 
1996; 1998, 2006; Öztekin and McElree 2007, 2010), and direct-access means retrieval can proceed without 
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memory via their content, and are directly accessible via the cues provided at the retrieval 

site. In this architecture, representations with varying degrees of distinctiveness are recovered 

in equal time, without a search (McElree & Dosher, 1989). Despite their differences, what 

these two retrieval models have in common is their prediction that interference effects arise 

when there is a match between multiple encodings in memory and certain cues that should be 

retrieved. 

 The most-well known retrieval model of attraction which predicts cue search upon 

reaching the agreement target is the one proposed by Wagers et al. (2009). Resolving a 

certain dependency such as agreement requires access to memory. The underlying hypothesis 

is that encountering the verb initiates a search through memory to retrieve the subject (or 

otherwise the controller of agreement). In cue-based retrieval models the architecture of 

memory uses certain cues for the identification of the agreement head/controller. If the verb 

shares a feature with the attractor (e.g. number), this might lead to misidentification of the 

attractor as the agreement controller (e.g. the subject NP) and as a result, a number agreement 

violation might go unnoticed. In this model, representations are not faulty or ambiguous and 

consequently, misinterpretations of the number information of the subject NP itself are not 

predicted. Instead, misretrieval of the attractor might occur only when an ungrammatical 

sentence is encountered due to partial cue-matches between the agreement target and the 

previously identified NPs (e.g. the syntactically available one/the head noun and a 

syntactically unavailable one/an intervening attractor-NP). On the other hand, misretrieval in 

grammatical sentences is not predicted given that there is a perfect match between the cues of 

                                                                                                                                                                                     
recourse to search through extraneous or unrelated memories for the to-be-retrieved item (e.g., Clark and 
Gronlund 1996; Kohonen 1984).” 
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the head noun and the agreement target, thus, the agreement controller/the head is correctly 

identified4.  

For example, on encountering the verb in an ungrammatical sentence such as the key to 

the cabinet are rusty, there are at least two cues that should be retrieved when the verb 

initiates cue search and retrieval: a case feature (NOM) and a number feature (PL). The only 

antecedent which partially satisfies what the verb needs is the key. However, given that the 

key mismatches the verb on number, retrieval might fail or might be delayed compared to the 

grammatical counterpart The key to the cabinet is rusty5 and this will lead to processing 

disruption due to ungrammaticality. On the other hand, the ungrammatical sentence, The key 

to the cabinets are rusty contains two possible antecedents and both of them partially match a 

feature of the verb given that the key is NOM and the cabinets is in plural. Consequently, 

none of the antecedents is in full match with the features that should be retrieved on the verb. 

Thus, the wrong NP might be retrieved (e.g. the cabinets instead of the key) at least to some 

proportion of the items in which the ungrammaticality will go unnoticed and attraction due to 

this type of interference will occur. On the contrary, grammatical sentences are predicted to 

remain unaffected given that the verb is not specified for number and the first NP/the subject 

offers a full match (The key to the cabinet is rusty and The key to the cabinets is rusty). Thus, 

this account argues that representations are not ambiguous or faulty and that the errors are 

access failures (Slioussar & Malko, 2016).  

2.1.3 Attraction accounts and gender agreement attraction 

The accounts above show the complex nature of the phenomenon of agreement 

attraction. So far, there is no satisfying account on agreement attraction which can account 

                                                           
4 Note though that misretrieval in grammatical sentences is not necessarily excluded under direct access memory 
accounts as certain studies have shown for number and/or gender agreement attraction (e.g. Martin et al., 2012; 
Martin et al., 2014). 
5 See however inhibition/slowdown effects that might occur in comprehension for The key to the cabinet is rusty 
compared to The key to the cabinets is rusty due to interference stemming from the attractor matching the 
number feature of the head (Lewis & Vasishth, 2005; Oberauer, & Kliegl, 2006).  
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for all different experimental findings. At the same time, although the accounts reflect the 

rich body of psycholinguistic work on modeling agreement attraction for number, agreement 

attraction for gender still lacks a model with certain predictions for both conceptual as well as 

grammatical gender. So far, the existing models on number attraction have been adopted for 

gender attraction as well.  

As it has been pointed out in the attraction literature, these models as well as their 

predictions should be reconsidered/modified for gender given that it differs from number in 

many aspects, the most important of which is the involvement or noninvolvement of meaning 

in comparable ways (Bock, 2004, p. 116): the gender of a noun in languages with 

grammatical gender can be either conceptual or grammatical while number on most nouns 

has semantic motivation (e.g. Acuña-Fariña et al., 2014; Eberhard et al., 2005; Slioussar and 

Malko, 2016). When an agreement target (e.g. determiner, adjective, verb, pronoun) must 

agree with such a noun which bears not only grammatical gender but also conceptual gender, 

it most often does so on the basis of grammatical gender specification and not based on the 

meaning of the noun. Thus, while number specification tends to be morphologically extrinsic 

(semantically motivated and inflectional), gender specification in grammatical gender 

languages tends to be morphologically intrinsic (lexically motivated and not inflectional)6. 

 Thus, certain accounts cannot apply to gender or they need at least certain modifications. 

For example, Eberhard et al. (2005, p. 553) discuss the similarities and differences between 

number and gender agreement attraction and the extent to which their Marking and Morphing 

model could account for gender attraction. They first comment on the fact that gender 

attraction has been shown to be smaller in magnitude compared to number attraction. They 

claim, in line with Bock et al. (2001), that this result might not be attributed to gender per se 

but to the lexically inherent feature specifications and consequent differences in 

                                                           
6 See Eberhard et al., (2005, p. 553) for discussion on the topic as well as for cases where number lacks semantic 
motivation while gender has it. 
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contrastiveness. In other words, words with invariant features (e.g. inanimate nouns with 

grammatical gender specification as well as invariant plural nouns) can produce weaker 

attraction effects simply due to the lack of counterparts with opposing specifications. The 

authors also argue that another possibility would be that the weaker gender attraction effects 

are attributed to the disparities between gender and number in contrastiveness, in the sense 

that words with grammatical gender are less likely to have counterparts in other genders and 

point out that the degree to which gender works like number is an empirical question which 

largely remains unanswered. The authors avoid making strong claims for gender attraction 

under the Marking and Morphing model, however, they are open to the idea that this model is 

able to account for gender attraction patterns as well, mainly because it explains the presence 

of conceptual effects when conceptual gender is a property of the head noun. Consequently, 

the prediction of the Marking and Morphing model is that gender attraction effects should be 

similar to number attraction effects when the noun bears conceptual gender. When it is not, 

the Marking stage is cancelled. However, the authors also implicitly argue that the model 

might be relevant to gender attraction when the head bears grammatical gender, although this 

relevance is restricted at the lexical level: “Specifically, the implication is that the agreement 

features of targets can be motivated by a meaning-based representation without the features 

bearing meaning themselves. If gender works like number during structural integration, 

grammatically gendered agreement controllers would be retrieved lexically and inserted into 

structural positions along with their morphological specifications” (Bock et al., 2005, p. 554). 

Taken the latter under consideration, it seems that they do not necessarily exclude 

grammatical gender from their model, although it is not clear how exactly gender agreement 

attraction would be explained.  

The view that gender agreement attraction (in nouns without conceptual gender) is 

incompatible with the marking and morphing account has also been expressed in at least two 
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studies in the literature. Indeed, researchers suggest alternative accounts that could possibly 

work for agreement attraction with grammatical gender. Slioussar and Malko (2016) point 

out that out of all the existing approaches, gender agreement attraction is incompatible with 

the Marking and Morphing model, primarily because gender features are semantically empty. 

According to their view, even if we take conceptual gender under consideration, it’s not 

really meaningful to assume that a masculine attractor would render the feminine head “more 

masculine” (p. 4-5). They also claim that although conceptual numerosity plays a role in 

number attraction, attraction is still possible without any semantic effects and consequently, 

these attraction effects should stem from a different process (e.g. from the formal properties 

of features). In a similar vein, Acuña-Fariña et al. (2014) claim that it is unlikely that gender 

attraction arises during the initial conceptualization of the Marking and Morphing model 

given that the Marking stage cannot apply due to the fact that gender is arbitrary, and 

consequently, only competing percolation (of form) inside a complex NP could therefore 

explain gender attraction when gender is arbitrary. They further argue that in 

percolation/copying models (Bock et al., 2001; Bock & Eberhard, 1993; Bock & Cutting, 

1992; Eberhard, 1997), there are many reasons why the agreement mechanism could fail such 

as it might simply select the gender feature of the wrong noun in the complex NP to pass to 

the predicate. Thus, percolation accounts could predict gender attraction even with inanimate 

nouns which hold arbitrary gender where a copying mechanism would apply lexically. 

Percolation would occur at the level of form reflecting that the feature of the wrong NP has 

been selected. The initial percolation account as proposed by Bock and Miller (1991) was 

made only for number attraction in production. However, gender agreement attraction with 

animate nouns which bear conceptual gender would be expected to work like number 

attraction.  
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The Maximal Input hypothesis (Vigliocco and Hartsuiker, 2002; Vigliocco and Franck, 

1999, 2001) makes certain predictions for gender agreement attraction in production. Gender 

agreement is assumed to proceed in a similar way to number. However, when gender does 

not have a conceptual basis, that is, in the case of grammatical gender, it is predicted that 

speakers must solely rely on agreement achieved via unification due to the absence of 

conceptual support. In other words, the hypothesis assumes feedback from phonological 

encoding to grammatical encoding and thus interactivity. However, as it has been pointed out 

in the literature, it is less clear how this feedback works (Häussler, 2009). Additionally, the 

account has been proposed to account for production and it is not clear how it would work in 

comprehension (a prediction could be that it would exclude premature effects, e.g. before the 

agreement target (Acuña-Fariña et al., 2014, p. 125). 

The Feature Selection and Feature Copying account (Franck et al., 2008) makes explicit 

predictions for gender agreement attraction in production and accounts for both conceptual 

and grammatical gender. The authors argue that Feature Selection is a process of lexical 

selection which selects an entry in a memory store of functional units. Thus, this hypothesis 

is in line with the hypothesis that grammatical features are retrieved automatically as part of 

the lexical selection process (Caramazza, Miozzo, Costa, Schiller, & Alario, 2001; 

Finocchiaro & Caramazza, 2006) including the cases of grammatical gender. Notice that the 

account has been made for production only.  

Retrieval accounts could work for gender agreement attraction in both production and 

comprehension (e.g. Badecker & Kuminiak, 2007; Wagers et al., 2009) irrespective of the 

conceptual and grammatical gender distinction.  

In the next section (2.2), certain attraction studies in number (2.2.1) and gender (2.2.2) 

are described. Both production (for number: 2.2.1.1 and for gender: 2.2.2.1) and 

comprehension studies are included (for number: 2.2.1.2, and for gender: 2.2.2.2). However, 
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given that the focus of the current dissertation is in comprehension, comprehension studies 

are described in more detail than production studies. On the contrary, attraction studies in 

production consist of two shorter subsections and highlight the most important results as well 

as the factors that affect agreement attraction in production, to better outline the 

psycholinguistic aspect of the phenomenon and to concretely illustrate its empirical evidence 

in both comprehension and production. 

2.2 Studies on agreement attraction 

This section reports the experimental studies that have been conducted in number and gender 

agreement attraction in production and comprehension.  

2.2.1 Number 

In what follows, the studies on number agreement attraction are reported. First, I present 

studies on number attraction in production (2.2.1.1) followed by studies in comprehension 

(2.2.1.2). 

2.2.1.1 Production 

The existing body of literature on number attraction studies in production is very rich. The 

most common methodology used is an elicitation task in which participants read or listen to a 

preamble consisting of the head subject and the local intervening phrase (attractor) which 

they must repeat it aloud and complete it in such a way that a grammatical sentence results. 

For example, participants may be presented with a preamble such as the key to the cabinets 

(attraction condition) or the key to the cabinet (control condition) and they have to complete 

the sentence by producing a verb in the correct form (is).  

One of the findings which is replicated to a great extent is the one of the markedness of 

the attractor: participants are more likely to produce an error when the head is singular 

followed by a plural attractor (the key to the cabinets) than when the head is plural followed 
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by a singular attractor (the keys to the cabinet) (e.g. Eberhard, Cutting & Bock, 2005; 

Eberhard, 1997; Staub, 2009 among others).  

Morphophonological cues of the attractor also play a role in attraction errors (e.g. 

Hartsuiker et al., 2003). The more the attractor looks like the subject, for example, due to 

case syncretism between accusative (attractor) and nominative (head subject), the more likely 

it is attraction errors to occur. 

Syntactic factors also play a role. Syntactic distance has been contrasted and compared 

with linear proximity in a series of production experiments. The experimental findings 

suggest that greater linear proximity does not reliably predict greater attraction effects. For 

example, Vigliocco and Nicol (1998) have shown that linear proximity is not a requirement 

for attraction and that syntactic distance is the one which regulates attraction. Syntactic 

distance has also been tested with respect to the structural position of the attractor. For 

example, plural attractors inside a relative clause induce less attraction than inside a 

prepositional modifier, reflecting that the structural position of the attractor plays an 

important role (Bock & Cutting, 1992; Franck et al., 2002; Nicol, 1995; Solomon & 

Pearlmutter, 2004). Even more, regarding this latter case of intervening (e.g. prepositional 

modifier in attractor position) and non-intervening attraction (relative clauses), Staub (2009, 

2010) has shown that they are qualitatively different from each other, and have different 

processing characteristics. Additionally, it has also been demonstrated that when the attractor 

includes two NPs (Franck et al., 2002; Nicol, 1995), where the second one modifies the first 

one, the plural form of the first (e.g. the threat to the presidents of the company) induces 

more attraction errors than the plural form of the second one (e.g. the threat to the president 

of the companies), reflecting that the NP which is closer to the head-subject and not the one 

closer to the verb regulates attraction (for a detailed discussion on the impact of certain 

syntactic factors in the computation of agreement see Franck et al. (2002)).  
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Semantic factors influence the production of number attraction as well: notionally plural 

nouns affect number agreement attraction. Collective head nouns (gang vs. leader) lead to 

more attraction errors (Haskell & MacDonald, 2003; Staub, 2009). This semantic effect has 

been shown to affect attraction errors when it is on the head but not on the attractor (Bock, 

Eberhard, Cutting, Meyer & Schriefers, 2001; Bock & Eberhard, 1993).  

More recently, task sensitivity and time pressure have also been explored in the literature. 

Recent findings which stem from methodologically more fine-grained measures of attraction 

show that number attraction in production is not qualitatively dependent on time pressure 

(Linzen & Leonard, 2018). Overall, the existing body of literature on number agreement 

attraction in production suggests that the singular/plural asymmetry as well as certain 

syntactic and semantic factors regulate attraction. These findings are mainly in line with the 

predictions of representational accounts of agreement attraction. 

2.2.1.2 Comprehension 

In what follows, the studies on number agreement attraction in comprehension are presented. 

The studies were grouped in the following way: first, the focus will be on number attraction 

in subject-verb agreement with intervening prepositional modifiers (attractors) followed by 

other types of attractors, such as relative clauses as well as possessives. I then present the 

studies which tested other agreement targets, such as object-clitics and adjectives.   

To begin with, there are studies testing subject-verb agreement configurations where the 

attractor is a prepositional modifier. They mainly support representational accounts of 

agreement attraction, such as the percolation model or the Marking and Morphing model 

given that they share evidence in favor of attraction in both grammatical and ungrammatical 

sentences.  

The first study which looked at attraction errors in comprehension was conducted by 

Nicol, Forster, and Veres (1997). Their aim was to test whether interference from a local 
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intervening phrase (attractor) with a marked value (e.g. plural) brings consequences in 

comprehension as it has been found in production. In their experiments, Nicol and colleagues 

systematically manipulated the number of the head as well as the number of the attractor, in 

such a way that matching and mismatching conditions arise (Table 2.1). 

 Table 2.1 
 A complete item, Nicol et al. (1997).  

Condition 
singular head - attractor match The author of the speech is here now. 
singular head - attractor mismatch The author of the speeches is here now. 
plural head - attractor match The authors of the speeches are here now. 
plural head - attractor mismatch The authors of the speech are here now. 

 

Experiment 1 was a “maze task” where participants were presented with a pair of words 

(except for the first word of the sentences which was presented alone), and they had to 

choose which continuation (which word of the pair they were presented each time) is a better 

continuation of the sentence. This means that participants had to successively decide on the 

continuation of a sentence fragment by pressing a button on the keyboard while their reaction 

times (RTs) were measured. The task imposes time constraints to the participants and each 

pair of words was presented only for 500 milliseconds (ms) and then disappeared. Thirty-

three participants completed the task. The results showed that attractor mismatches increased 

RTs in singular heads but not in plural ones. In other words, there was an RT penalty for 

singular head – attractor mismatch, but not for plural head – attractor mismatch. Experiment 

2 tested the same design with the same materials but with a different methodology. The task 

was similar to a grammaticality judgement task (without the word grammaticality being 

mentioned in the instructions) where participants were asked to say whether the word order of 

the sentence seemed correct to them and twenty-nine participants completed the task. The 

results were similar to Experiment 1. They also conducted one more Experiment (Experiment 

3) which acted as a control one. To make sure that the mismatch effect found in the two 

previous experiments was indeed due to agreement, in Experiments 3, they used verbs in 
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forms which are not inflected for number in English (e.g. The author of the speeches will be 

well rewarded.). As expected, there was no effect of mismatch either in the singular or the 

plural head. Nicol et al. (1997) attribute these findings to the percolation of the plural feature 

of the attractor. Overall, in this study, where only grammatical sentences were tested, the 

mismatch effect due to a plural attractor bears consequences for agreement. On the contrary, 

a singular attractor cannot cause this effect because there is no singular feature to move 

upwards as in the case of the plural.  

Pearlmutter, Garnsey and Bock (1999), found similar results in a series of experiments 

applying self-paced reading and eye-tracking. They used similar items to the ones Nicol et al. 

(1997) used but they also included ungrammatical sentences since their aim was to test 

whether comprehenders are sensitive to agreement violations during normal reading and the 

timing in which they are sensitive. Only singular heads were tested with matching and 

mismatching attractors (match/mismatch) as well as matching and mismatching targets 

(grammatical/ungrammatical) (Table 2.2). In the first self-paced reading experiment 82 

participants were recruited.  

Table 2.2 
 A complete item, Pearlmutter et al. (1999).  

Condition 
grammatical match The key to the cabinet was rusty from many years. 
ungrammatical match The key to the cabinet were rusty from many years. 
grammatical mismatch The key to the cabinets was rusty from many years. 
ungrammatical mismatch The key to the cabinets were rusty from many years. 

 

The findings showed that mismatching conditions exhibited longer RTs compared to the 

matching conditions on the verb region. On the region after the verb, there was a 

grammaticality effect, such that ungrammatical sentences exhibited longer RTs than 

grammatical sentences, and there was an interaction reflecting that ungrammatical mismatch 

sentences showed shorter RTs than ungrammatical match sentences. The eye-tracking 

experiment, which was intended to replicate the findings of the self-paced reading 
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experiment, used the same materials and seventy-eight participants were recruited. The 

results replicated the findings of their first experiment: attractor mismatches affected RTs in a 

way that reflects inhibition in the grammatical mismatch compared to the grammatical match 

condition and facilitation in the ungrammatical mismatch compared to the ungrammatical 

match condition. Finally, their third experiment was a self-paced reading study, where the 

sentences were the same as in the previous experiments with two modifications: a) they tested 

only grammatical sentences and b) they tested plural heads too. The results were similar to 

the previous experiments. However, the effect for plural heads with mismatch singular 

attractors was the reverse one. The authors argue that a mechanism of feature overwriting in 

case of singular heads with plural attractors is applied here.  

As Hammerly, Staub and Dillon (2019, p. 71) point out, to date, the study by Pearlmutter 

et al. (1999) provides the strongest evidence for attraction occurring in both grammatical and 

ungrammatical sentences (symmetrical attraction), in the sense that eye-tracking can capture 

early processing stages and that it is a measure more resistant to effects of bias. In other 

words, the mismatch effect found in both grammatical and ungrammatical conditions showed 

that comprehenders build both illusions of grammaticality as well as illusions of 

ungrammaticality. However, as Hammerly et al. (2019) highlight, a plural processing penalty 

might have affected RTs, in the sense that the extra plural suffix (-s) might also contribute to 

the increasing mismatch RTs and not attraction itself, as first noted by Wagers et al. (2009). 

Kail and Bassano (1997) also looked at subject-verb agreement in French online 

comprehension by means of an auditory grammaticality judgement task with binary 

decisions, in which participants were asked to respond as fast as possible by pressing the 

green (“acceptable sentence”) or the red key (“unacceptable sentence”) on a button box. The 

materials were similar to the experiments presented below but included a variety of 

structures, such as prepositional modifiers or relative clauses in attractor position and twenty-
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two participants were recruited. One of their utmost importance results was that there was a 

mismatch penalty in RTs which were longer when the number of the attractor mismatched the 

number of the head both in grammatical as well as in ungrammatical sentences.  

Patson and Husband (2016) tested English number agreement attraction with a design 

similar to the previous studies (see the study by Pearlmutter et al. 1999, Table 2.1) and by 

employing the self-paced reading methodology followed by comprehension questions to 

probe participants responses (e.g. Was there more than one key?). Within the framework of 

the Marking and Morphing model, they looked at whether comprehenders misinterpret the 

number information of the head as plural when it is actually singular. The reading time data 

showed a symmetrical pattern of attraction, where the attractor mismatch increased RTs in 

both grammatical and ungrammatical sentences, and later on, ungrammatical mismatch 

sentences also showed facilitation compared to ungrammatical match sentences. In 

comprehension questions, they found that comprehenders accepted a plural interpretation of 

the head when there was a plural attractor or a plural verb, and that the effect was greater 

when both the attractor and the verb were plural. The authors claim that comprehenders 

sometimes misrepresent the number of the complex subject noun phrase, and crucially, this is 

not the case only for agreement attraction configurations but also whenever the attractor or 

the verb is in the plural.  

In a similar design to Pearlmutter et al. (1999), Hammerly and Dillon (2017) conducted a 

scaled acceptability judgement task (with a 1-7 Likert scale) with 62 participants. A crucial 

difference from the study by Pearlmutter et al. (1999) was the insertion of an adverb between 

the attractor and the verb to avoid potential spill-over effects from the attractor to the verb 

region (Wagers et al., 2009). As expected, they found that participants gave higher ratings to 

grammatical sentences than ungrammatical sentences. Crucially, attraction influenced 

participants’ ratings symmetrically: participants gave higher ratings to ungrammatical 
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sentences when the attractor was plural and mismatched the number of the head 

(ungrammatical mismatch condition), reflecting that participants are sensitive to illusions of 

grammaticality. At the same time, grammatical sentences were also affected: ratings in the 

grammatical mismatch condition were lower compared to the grammatical match, reflecting 

that participants exhibited illusions of ungrammaticality as well.  

Hammerly, Staub & Dillon (2019) employed a judgement task similar to Hammerly and 

Dillon (2017) with similar manipulations but they used online binary judgements with a 

response deadline instead of scaled acceptability judgements. They show that the 

grammaticality asymmetry in acceptability judgement tasks is an artifact of response bias. 

Their initial claim is that attraction occurs asymmetrically in many experiments of the 

attraction literature because there is a grammatical bias towards grammatical sentences; in 

other words, the attraction in grammatical sentences is “masked” by the overall better 

performance of participants in grammatical sentences (participants overall judge grammatical 

sentences significantly more correctly and this overall better performance in grammatical 

sentences makes the difference between the grammatical match sentences and the 

grammatical mismatch sentences disappear) and this is why attraction is evident in 

ungrammatical sentences only. Their goal was to explore response bias and to show that if 

bias is neutralized, the asymmetry between attraction in grammatical sentences and attraction 

in ungrammatical sentences is attenuated (Experiment 2) or is not significant anymore 

(Experiment 3). They conducted three sGJTs in which they used the same experimental 

material which were similar to the previous studies (including the adverb between the 

attractor and the verb). In Experiment 1, their results replicated the grammaticality 

asymmetry observed in other studies (e.g. Franck et al., 2015; Lago et al., 2018; Wagers et 

al., 2009 among others); attractor mismatch affected ungrammatical sentences only. In 

Experiment 2, they biased participants by changing the number of ungrammatical sentences 
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in the experiment (from 50% to 60%) and by informing participants during instructions that 

2/3 of the sentences they were going to read were ungrammatical. Experiment 3 was identical 

to Experiment 2 but with more simplified instructions. The participants of Experiment 3 were 

instructed that the majority of the sentences are going to be ungrammatical. Results from 

Experiment 2 showed the grammaticality asymmetry again, however this time it was quite 

attenuated compared to Experiment 1. Experiment 3 did not show any interaction at all and 

the attractor match effect affected both grammatical and ungrammatical sentences equally. 

The authors claim that attraction effects are indeed attributed to a continuous representation 

of number instead of cue-base retrieval. Additionally, they implemented a model of 

grammaticality judgements which links the continuous representation of the number of the 

subject to the rate of evidence accumulation in a diffusion process. This model predicts the 

grammaticality asymmetry only in the case of response bias. Otherwise, no grammaticality 

asymmetry is predicted. The model is considered by the authors an extension of the Marking 

and Morphing model in comprehension. 

Apart from grammaticality bias as potential explanation which accounts for the absence 

of attraction in grammatical sentences as Hammerly et al. (2019) showed, Laurinavichyute 

and von der Malsburg (2018) explore another possible scenario. They show that agreement 

attraction in grammatical sentences is possible and the reason why it has not been observed 

systematically is because inhibitory interference might take place as some studies have shown 

(e.g. increased times signaling processing difficulty in “match attractor compatible” 

compared to “mismatch attractor compatible”, see Table 2.3), i.e. attraction and interference 

in grammatical sentences might cancel each other out due to the potentially confounding 

factor of interference. In order to reduce this confound they tested inanimate attractors which 

are incompatible with the verbs used. They conducted a self-paced reading experiment with 

sentence acceptability ratings as well as question responses (e.g. Who considered the show a 



  

32 
 

success? - Admirer / Singer / Admirers / Singers / I’m not sure). Table 2.3 illustrates a 

complete item from their study. 

Table 2.3 
 A complete item, Laurinavichyute and von der Malsburg (2018). 

Condition 
match, attractor compatible The admirer of the singer supposedly thinks… 
mismatch, attractor compatible The admirer of the singers supposedly thinks…. 
match, attractor incompatible The admirer of the play supposedly thinks… 
mismatch, attractor incompatible The admirer of the plays supposedly thinks… 

 

Their RT results were not conclusive. However, accuracy responses were significantly lower 

in the attraction conditions (mismatch attractor compatible, mismatch attractor incompatible) 

because participants in some proportion of the items chose the subject but with the incorrect 

number marking though (e.g. admirers). The authors argue that these results show attraction 

in grammatical sentences (too) at a post-interpretative stage, when the interference confound 

has been reduced, as was the case in the study by Patson and Husband (2016).  

Some other studies have also confirmed the symmetrical attraction pattern with other 

types of intervening attraction, such as possessives or complements, as well as cases of non-

intervening attraction, such as relative clauses, where the attractor does not linearly intervene 

between the subject and the verb (e.g. the teacher(s) that the student hate(s)). Some of these 

studies have shown that indeed attraction in grammatical sentences is still possible (Franck et 

al., 2015: Experiment 1; Häussler, 2009; Hammerly & Dillon, 2017). For example, Häussler 

(2009) tested number agreement attraction in the comprehension of German in a series of 

speeded grammaticality judgement tasks with possessive attractors in genitive as well as 

possessive relative clauses. She found symmetrical attraction patterns in which attractor 

mismatches affected both grammatical and ungrammatical sentences. However, her results 

were less conclusive with respect to whether attraction was caused only by marked or by both 

marked and unmarked attractors.  
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The following studies also tested number agreement attraction with prepositional 

modifiers at the attractor position but they provided different results from those reported so 

far. The main difference is that they did not (systematically) find attraction effects in 

grammatical sentences, and thus, they offer better support for the retrieval interference 

account. 

Wagers et al. (2009) conducted a series of experiments, with both intervening 

(prepositional modifiers) and non-intervening attractors (relative clauses) by means of the 

self-paced reading methodology as well the speeded grammaticality judgement task in 

English. The materials as well as the manipulations were similar to those of the previous 

experiments in English number agreement attraction described here, in which both 

grammatical and ungrammatical sentences were tested. The findings showed that attraction 

occurs only in ungrammatical sentences. In some of their experiments, an attractor mismatch 

effect occurred in the attractor region itself, however Wagers et al. pointed out that length 

differences as well the plurality penalty (RTs for reading plural are increased compared to 

singular) are responsible for this effect. They further addressed the issue by introducing an 

adverb between the attractor and the verb. Thus, any effect is more likely to be attributed to 

the verb region itself and not the preceding region (perhaps due to length differences or 

plurality), as it might have been the case in the experiments conducted by Nicol et al. (1997) 

and Pearlmutter et al. (1999) who did not include an adverb between the attractor and the 

verb. However, notice that Wagers et al. do not overall exclude the possibility of attraction in 

grammatical sentences. Instead, they argue that attraction in grammatical sentences might be 

present as well, although it possibly stems from a different source and reflects some later 

processes. 

Tanner et al. (2014) used the same design with the previous studies in English. They 

employed ERPs (Event-Related Potentials) and binary acceptability judgements at the end of 
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the sentence. Although the ERP findings showed attraction in ungrammatical sentences only, 

a symmetrical pattern was observed in late global measures of sentence acceptability 

(Experiment 2). However, Experiment 1, which used ERP as well as binary acceptability 

judgements too, did not capture attraction in grammatical sentences at all. The authors argue 

that attraction effects in comprehension are better captured under the retrieval interference 

account. Tanner et al., attribute the results of the acceptability judgement found in 

Experiment 2 to the insertion of the adverb before the verb. They argue that in Experiment 2 

the insertion of an adverb (contra to Experiment 1 where there was no adverb) decreased 

overall accuracy across conditions and this might have been responsible for the difference 

between grammatical sentences in Experiment 2. A follow-up speeded grammaticality 

judgement task (Experiment 3), in which the sentences were presented all at once and 

participants had four seconds to judge each sentence as acceptable or not acceptable showed 

attraction in ungrammatical sentences only, confirming the results of Experiment 1. Tanner et 

al. concluded that their results are better explained under retrieval interference in 

comprehension. 

Schlueter (2018) also found evidence in favor of retrieval interference and the 

grammaticality asymmetry. She studied number attraction in English in a series of 

experiments testing certain factors of the attractor phrase to explore whether they can 

influence attraction in comprehension, such as notional number (when the attractor noun 

refers to a single entity or a plurality) as well as plausibility (whether the attractor could be a 

plausible or an implausible subject semantically) by using sGJTs and self-paced reading. Her 

results confirm the grammaticality asymmetry pattern and the cue-based retrieval model. She 

also found no attraction when the attractor was notionally plural but syntactically singular, 

reflecting notional plurality in a grammatically singular attractor does cause attraction in 

comprehension and that attraction was not modulated by plausibility.  
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In a similar vein, Shen, Staub, and Sanders (2013) tested both simple subject-verb 

agreement (without intervening phrases) as well as subject-verb agreement attraction with 

prepositional modifiers in English by using the same experimental manipulations as the 

previous studies and by means of a violation detection task and ERPs. In the violation 

detection task, participants had to listen to sentences and press a button immediately after 

they heard “anything abnormal” in the sentence. The results of this task showed that 

participants were able to detect all violations across-the-board but they performed 

significantly better in conditions with simple agreement (without intervening attractors). 

Furthermore, participants performed better when the attractor matched the number of the 

head (the pattern was symmetrical). In the ERP experiment, participants listened to sentences 

for comprehension rather than to judge the grammaticality of the sentence. The results 

showed that in simple agreement conditions there was an anterior negativity followed by a 

later posterior positivity, as it is expected when participants are sensitive to 

ungrammaticalities. In the conditions where there was an intervening phrase (attractor), an 

early posterior negativity in the ungrammatical match sentences (when the attractor matched 

the number of the head) was observed but not in the ungrammatical mismatch ones (when the 

attractor mismatched the number of the head). The lack of an ERP finding in the 

ungrammatical mismatch conditions reflects that the participants were not sensitive to the 

ungrammaticality in this condition and corresponds to the asymmetrical pattern of attraction. 

Another study which found the grammaticality asymmetry pattern in real-time 

comprehension is Slioussar (2018). Slioussar tested the role of attractor ambiguity and the 

role of syncretism in regulating attraction in Russian. She tested morphologically ambiguous 

and unambiguous attractors. The ambiguous attractors corresponded a) to the same form for 

both accusative and nominative in the plural (plural attractors), and b) the same form for both 

accusative and genitive in the singular (singular attractors). The unambiguous attractors 
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corresponded to distinct forms for accusative vs. nominative. Her results showed that 

ambiguous attractors caused attraction and ambiguous attractors like (a) caused the strongest 

attraction effects. She also found that whenever attraction occurred, it affected only 

ungrammatical sentences. Thus, her results show that when an attractor is ambiguous it can 

cause stronger attraction effects7 and also confirm the cue-based retrieval model.  

Reifergerste, Hauer, and Felser (2016) tested number agreement attraction in German by 

means of a sGJT and a self-paced reading task. They used prepositional attractors and they 

only tested singular heads. They tested younger and older native speakers of German to 

explore whether working memory differences affect attraction. They found that older adults, 

especially the ones with lower working memory scores, had greater difficulty in blocking 

intervening constituents (attractors) exhibiting stronger attraction patterns. Crucially, they 

found that attractor mismatch dropped participants’ accuracy in ungrammatical sentences 

only, confirming the grammaticality asymmetry for their judgements. However, the authors 

do not make strong claims about this finding. As they reported, reading times of the self-

paced reading task as well as the response times (for acceptability) at the end of the same task 

showed that a plural attractor (attractor mismatch) affected both grammatical as well as 

ungrammatical sentences, a pattern which reflects symmetrical attraction. Although this study 

did not include an adverb between the attractor and the verb to control for spill-over effects of 

the attractor related to length or plurality and their study was not designed to target the 

symmetry/asymmetry issue (p. 24), the fact that the main effect of attractor mismatch is 

significant cannot necessarily exclude the possibility that grammatical sentences are affected 

                                                           
7 Crucially, the different magnitude of attraction between the two ambiguous forms is captured under different 
types of syncretism within the Russian system. The fact that accusative plural forms triggered larger effects than 
genitive singular ones might be attributed to the difference between systematic and accidental syncretism. The 
latter is a matter of surface coincidence, while the former reflects a deeper connection between the two forms 
(Slioussar, 2018, p. 61). 
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(too) in number attraction in German. Indeed, as mentioned earlier, Häussler (2009) found 

symmetrical number attraction in the same language (Experiment 1, 2, 3, 5 and 6).  

Finally, the only study close to an attraction experimental design in Greek is Iraklidou, 

Masoura, Papadopoulou & Tsapkini (2011) which tested verbal number agreement. They 

used singular heads with plural attractors/prepositional modifiers (Table 2.4). Due to case-

gender interactions in Greek, they tested whether syncretism on the attractor between 

accusative and nominative case (either on both the noun and its determiner, such as with 

neuter heads e.g. ta(ACC) tsighara(ACC) vs. ta(NOM) tsighara(NOM) “the cigarettes”,  or on the noun 

itself, such as with feminine nouns e.g. tis(ACC) agelies(ACC) vs. i(NOM) agelies(NOM), “the ads” 

affects attraction. In other words, they tested syncretic vs. non-syncretic head-attractor 

combinations because the attractor could more possibly look like a potential subject in 

instances of syncretism vs. non-syncretism. Table 2.4 illustrates a complete item from their 

study for each gender. 

 

Table 2.4 
 A complete item, Iraklidou et al. (2011).  

Condition 
  

grammatical - non syncretic       O               kipos                       me     tus       thamnus                          kserathike 
(masculine attractor)                  The(SING)    garden(SING)            with   the(PL)  bushes(PL)                        parched(SING) 

ungrammatical – non syncretic  O               kipos                       me      tus       thamnus                         kserathikan 
(masculine attractor)                  The(SING)    garden(SING)            with    the(PL)  bushes(PL)                       parched(PL) 

grammatical – syncretic               I                efimerida                me        tis      agelies                           kikloforise 
(feminine attractor)                    The(SING)    newspaper(SING)           with    the(PL)   announcementses(PL)         released(SING) 

ungrammatical – syncretic          I               efimerida                  me       tis       agelies                           kikloforisan 
(feminine attractor)                    The(SING)    newspaper(SING)         with    the(PL)   announcements(PL)            releases(PL) 

grammatical – syncretic               I                dhiafimisi                  ja        ta        tsighara                        apaghoreftike 
(neuter attractor)                        The(SING)    advertisement(SING)   about    the(PL)  cigarettes(PL)                          banned(SING) 

ungrammatical – syncretic           I               dhiafimisi                  ja        ta        tsighara                        apaghoreftikan 
(neuter attractor)                         The(SING)    advertisement(SING)   about    the(PL)  cigarettes(PL)                        banned(SING) 
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 The task was an auditory sGJT, in which both adults and children were tested. A 

listening span task also measured participants’ working memory. The results showed that 

children made more errors than adults, especially in conditions with syncretism. Working 

memory score was a reliable predictor of attraction errors but only in conditions with 

syncretism. Additionally, this finding affected children in both syncretic conditions and 

adults only in one of them (the one with a neuter attractor which was the most syncretic one).  

However, Iraklidou et al. only tested attractor mismatches and consequently, it is not clear a) 

whether working memory effects indeed predict only attraction errors (mismatches in 

ungrammatical conditions) or all errors across-the-board (all ungrammatical conditions 

irrespective of attractor match/mismatch), b) whether children’s stronger attraction effects are 

effects related to greater difficulties in blocking intervening attractors in ungrammatical 

sentences or  to greater difficulties in processing ungrammatical complex NPs due to lower 

working memory capacity, and most importantly, c) whether only ungrammatical sentences 

exhibit attraction in Greek or grammatical sentences can be affected as well. Irrespective of 

which scenario applies to (a), (b), and (c), though, the fact that syncretism due to case 

features of the attractor affected error rates is still valid.  

The grammaticality asymmetry has been observed in non-intervening attraction 

configurations as well, where relative clauses were used.  

Lago et al. (2015) tested number agreement attraction in real-time comprehension by 

means of the self-paced reading methodology in Spanish (main verbs and auxiliary verbs) 

and they also compared attraction with auxiliary verbs in both Spanish and English. Their 

goal was to explore whether attraction is modulated by the morphology of a certain language 

given that Spanish is a language with richer agreement morphology than English. They tested 

sentences as the one in Table 2.5 represented across all conditions.  
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Table 2.5 
Experimental items for English and Spanish auxiliary verbs, Lago et al. (2015). 

English 
 
 

grammatical match            The player(SING) that the coach(SING)  was(SING)  always  praising very enthusiastically….. 

ungrammatical match        The player(SING) that the coach(SING)  were(PL)   always  praising very enthusiastically….. 

grammatical mismatch      The players(PL) that the coach(SING)  was(SING)  always  praising very enthusiastically….. 

ungrammatical mismatch  The players(PL) that the coach(SING)   were(PL)   always  praising very enthusiastically….. 

Spanish 

grammatical match             La  nota          que   la chica         va           a escribir          en la clase   alegrará a su amiga… 
                                           The note(SING)  that  the girl(SING)  is(SING)   going to write   during class will cheer her friend up... 

ungrammatical match         La  nota          que   la chica         van         a escribir          en la clase   alegrará a su amiga… 
                                           The note(SING)  that  the girl(SING)  are(PL)    going to write   during class will cheer her friend up… 

grammatical mismatch       La  notas         que   la chica         va          a escribir           en la clase   alegrará a su amiga… 
                                           The notes(PL)    that  the girl(SING)  is(SING)   going to write   during class will cheer her friend up… 

ungrammatical mismatch   La  notas         que   la chica         van         a escribir           en la clase   alegrará a su amiga… 
                                           The notes(PL)   that  the girl(SING)  are(Pl)      going to write   during class will cheer her friend up… 

 

They found attraction in Spanish main verbs (Experiment 1) as well as English and 

Spanish auxiliary verbs (Experiment 2, Experiment 3A and 3B). Attraction occurred in 

ungrammatical sentences only except for Experiment 3A with Spanish auxiliaries where 

grammatical sentences were affected as well due to the attractor mismatch. However, a 

replication (Experiment 3B) and a distributional analysis failed to produce similar results. 

Lago et al. argue that attraction occurs asymmetrically in line with the cue-based retrieval 

account. They also argue that the magnitude as well as the distributional profile of attraction 

in both English and Spanish is similar, reflecting that cross-linguistically speakers use the 

same retrieval mechanism. 

The grammaticality asymmetry has also been tested and confirmed in number attraction 

in Arabic. Tucker, Idrissi, and Almeida (2015) tested subject-verb agreement with relative 

clauses in attractor position by means of the self-paced reading methodology. They tested 

singular heads and they manipulated the attractor so that it formed a plural either with a suffix 

or with internal vowel change (ablaut) to explore whether these two distinct strategies of 

plural formation can affect attraction. They found that attraction affected ungrammatical 
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sentences only (grammaticality asymmetry) and it was also modulated by the plural 

formation in Arabic: plural formation with a suffix induced high attraction penalties in RTs, 

while plural formation with internal vowel change induced low attraction penalties. 

Another study which tested attraction with relative clauses is Parker and An (2018). They 

tested the hypothesis of Van Dyke and McElree (2011) that agreement is modulated by the 

argument status of the attractor. They specifically tested whether the argument status of the 

attractor regulated susceptibility to attraction with relative clauses in English by means of the 

self-paced reading methodology. They found attraction in ungrammatical sentences only 

(asymmetrical attraction) when the relative clause included a prepositional argument such as 

The waitress who sat near the girls unsurprisingly were unhappy about all the noise but not 

when it included a core argument (subject, object) such as The waitress who sat the girls 

unsurprisingly were unhappy about all the noise or The celebrity who the journalists insulted 

certainly were upset about the claims. Their results showed that interference is regulated by 

the status of the argument of the attractor reflecting that the real-time comprehension of 

agreement involved both retrieval and encoding mechanisms. Consequently, they confirmed 

the hypothesis proposed by Van Dyke and McElree (2011): they showed that core arguments 

are encoded more distinctly in memory due to their prominent role in establishing the 

meaning of the sentence.  

Subject relative clauses have also been used in the study of attraction. Parker, Lago and 

Phillips (2015) studied number attraction in English with subject relative clauses in attractor 

position and they found asymmetrical attraction patterns.  

Except for number attraction in subject-verb agreement configurations, other agreement 

targets have also been tested in the literature, such as adjectival predicates and object-clitics. 

One of the main goals of these studies was to explore whether attraction occurs exclusively 

between a verb and its subject, or whether other agreement targets are prone to attraction as 
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well.  For example, reflexive pronouns seem to resist attraction as recent studies have shown. 

Dillon, Mishler, Sloggett, and Phillips (2013) tested agreement both on the verb as well as on 

reflexive pronouns when a subject relative clause was preceding in the attractor position in 

English during real-time comprehension by means of an eye-tracking methodology. They 

found attraction on the verb in ungrammatical sentences (The new executive who oversaw the 

middle managers apparently were dishonest about the company’s profits) but not on the 

reflexive pronoun (The new executive who oversaw the middle managers apparently doubted 

themselves on most major decisions). Dillon et al. conclude that participants are primarily 

based on syntactic information for reflexive targets to guide retrieval in contrast to the mixed 

morphological and syntactic cues employed on subject–verb agreement. Their results are 

similar to the ones found in other studies about the absence of interference effects from 

syntactically illicit antecedents (Sturt, 2003; Xiang, Dillon & Phillips, 2009; see however 

Parker and Phillips (2017), Patil, Vasishth & Lewis (2016) for different findings and 

discussion on the selective/non-selective nature of attraction with reflexive pronouns). 

In contrast to reflexive pronouns, there are other anaphoric dependencies, such as adjunct 

control dependencies (Parker, Lago, & Phillips, 2015) or object-clitics (Santesteban, 

Zawiszewski, Erdocia, & Laka, 2017) which are prone to number attraction.  

One of the studies on attraction in anaphoric dependencies, which is highly relevant to 

the current dissertation due to the agreement target the authors tested, is the study by 

Santesteban et al. (2017). Santesteban et al. tested number attraction with object-clitic targets 

in Basque by means of a self-paced reading methodology with binary acceptability 

judgements at the end of the sentence (Experiment 1) and ERPs with binary acceptability 

judgements at the end of the sentence (Experiment 2). They tested both singular and plural 

heads (Table 2.6). 
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Table 2.6 
Experimental items for Experiment 1, Santesteban et al. (2017). 

Condition 
Singular heads 

grammatical match            El   cartero    afirmó   que   el   paquete   para  el    vecino                        lo entregó              a tiempo. 
                                      The postman stated    that   the package(SING)  for    the neighbor(SING) (he) delivered it(SING)   on time 

ungrammatical match       El   cartero    afirmó   que   el   paquete   para  el    vecino                        los entregó             a tiempo. 
                                     The postman stated     that   the package(SING)  for    the neighbor(SING) (he) delivered it(PL)    on time 

grammatical mismatch      El   cartero    afirmó   que   el   paquete   para  el    vecinos                       lo entregó             a tiempo. 
                                      The postman stated    that   the package(SING)  for    the neighbor(PL) (he) delivered it(SING)    on time 

ungrammatical mismatch El   cartero    afirmó    que   el   paquete   para  el    vecinos                    los entregó              a tiempo. 
                                      The postman stated    that   the package(SING)  for    the neighbor(PL) (he) delivered it(PL)       on time 

Plural heads 

grammatical match            El   cartero    afirmó   que   los   paquetes   para  los    vecinos                  los entregó         a tiempo. 
                                      The postman stated   that   the package(PL)  for    the neighbor(PL) (he) delivered it(PL)        on time 

ungrammatical match        El   cartero    afirmó   que   los   paquetes   para  los    vecinos                   lo entregó          a tiempo. 
                                      The postman stated   that   the package(PL)  for    the neighbor(PL) (he) delivered it(SING)     on time 

grammatical mismatch      El   cartero    afirmó   que   los   paquetes   para  el    vecino                    los entregó          a tiempo. 
                                      The postman stated   that   the package(PL)  for    the neighbor(SING) (he) delivered it(PL)     on time 

ungrammatical mismatch El   cartero    afirmó    que   los   paquetes  para  el    vecino                    lo entregó             a tiempo. 
                                      The postman stated   that   the package(PL)  for    the neighbor(SING) (he) delivered it(SING)   on time 

 

Experiment 1 failed to find an attraction effect in reading-time patterns. However, the 

binary judgements revealed a clear attraction pattern which was symmetrical. Participants’ 

accuracy rates were affected when an attractor mismatch was preceding the object-clitic in 

both ungrammatical (illusions of grammaticality) as well as grammatical sentences (illusions 

of ungrammaticality): accuracy rates were higher in ungrammatical conditions when an 

attractor mismatch was preceding and were lower in grammatical sentences. They also found 

that only singular heads with plural attractors caused attraction confirming the markedness 

asymmetry effect that has been observed in the number attraction literature. In reading times, 

no clear attraction pattern was detected. Although there was an attractor mismatch effect, 

similar to the one of the acceptability judgements, plularity and length effects in the 

mismatch condition might have been responsible for this effect and not attraction itself. Thus, 

their results from reading times were less conclusive. In Experiment 2, in which they tested 

the same items as in Experiment 1 but only with singular heads, the binary judgements at the 
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end of the sentences showed a similar pattern as the pattern in Experiment 1, demonstrating 

that attraction occurs not only in ungrammatical but also in grammatical sentences. ERPs 

identified frontal negative components as the main electrophysiological indexes of attraction, 

although it affected only ungrammatical sentences in contrast to the findings from the 

grammaticality judgements8. Thus, although early measures of processing (ERPs) revealed 

asymmetrical attraction, the online speeded grammaticality judgements did reveal attractor 

effects in grammatical sentences too.  

To summarize, the studies presented above show that there is a rich body of literature on 

number attraction in comprehension. In certain aspects, the studies show consistent and 

replicable results for certain factors that affect or do not affect attraction but in other aspects 

they provide us with less conclusive evidence. First of all, these studies clearly show that 

number attraction in comprehension occurs cross-linguistically, even in languages with rich 

agreement morphology. The data so far include English, German, Dutch, Italian, French, 

Basque, Spanish, Arabic, Greek, Slovak, Russian, Hebrew, Turkish, and Polish (e.g. 

Häussler, 2009; Iraklidou et al., 2011; Lago et al., 2015; Lago et al., 2018; Scontras et al., 

2018; Slioussar, 2018; Tucker et al., 2015; Santesteban et al., 2017 among others). 

With respect to markedness, the studies described above have shown that plural 

attractors, which are morphologically marked, cause significantly higher attraction rates than 

singular attractors, which are unmarked. This markedness asymmetry reflects that 

morphophonological information plays a role even at early stages of processing, thus, 

supporting representation models of agreement attraction. Consequently, this asymmetry 

represents either a percolation of the attractor upwards, in line with percolation accounts, or a 

                                                           
8 Note that the binary judgements in Experiment 2 showed asymmetrical attraction patterns compared to 
Experiment 1 since there was a significant interaction qualifying attraction in ungrammatical sentences. 
However, although the interaction was significant, attraction affected grammatical sentences too, similar to the 
judgements of Experiment 1. Consequently, the results between the binary judgements of Experiment 1 and 2 
are similar, in the sense that attractor mismatch indeed affected grammatical sentences too, something which a 
cue-based retrieval model cannot explain easily. 
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gradual pluralization of the whole complex NP in the case of the Marking and Morphing 

model. However, the fact that singular attractors in some studies have shown to induce 

attraction too, it is a sign that other information plays a role as well, such as, cue retrieval in 

an error prone procedure of cue search regardless of the marked status of the attractor or even 

head misidentification/overwriting at a lexical level (at least to some proportion of the items). 

However, the fact that the markedness of the attractor almost always modulates attraction 

indicates that representational procedures are adopted by the parser and are rated higher as a 

strategy which is adopted by participants. 

Other studies have focused on the interplay between attraction and interference from 

semantic integration and notional plurality (Kriener et al., 2013: for the collective meaning of 

the attractor; Schlueter, 2018: for notional number and plausibility of the attractor; Nicol et 

al., 1997: for notional number and distributivity; Anna Laurinavichyute & von der Malsburg, 

2018: for animacy and plausibility of the attractor). For example, Nicol al. (1997) explored 

the role of notional number and distributivity in sentences such as The bridge across the 

canyons is/are safe vs. The ad on the billboards is/are very offensive and they found 

attraction in sentences like the first one but not the second one, reflecting that distributivity 

did not play a role in grammaticality judgements. In a similar vein, Kreiner et al. (2013) 

showed that noun collectivity (nouns like “group” which can be notionally interpreted either 

as singulars or plurals) did not influence eye-tracking measurements in the fist-pass reading 

times. These results show that number agreement is regulated by processes relevant to 

morphosyntax rather than semantic processes at initial stages of processing. 

Syncretism/morphophonological ambiguity of the attractor as well as the way plural 

attractors are formed seem to modulate attraction too, which are both quite consistent 

findings in the literature (e.g. Iraklidou et al., 2011; Slioussar, 2018, Tucker et al., 2015). 

Regarding morphophonological ambiguity of the attractor, attraction is stronger in this case 
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because the attractor looks like a stronger candidate for the subject position, for example, in 

instances of case underspecification, where a form is ambiguous between nominative and 

accusative. 

 Anaphoric elements are also good targets for attraction in the case of pronouns like 

object-clitics (e.g. Santesteban et al. 2017), but the picture for reflexives is less clear (Dillon 

et al., 2013; Jäger, Engelmann & Vasishth, 2015; Parker & Phillips, 2014; Patil et al., 2016).  

The syntactic depth of the attractor has also been explored in comprehension; studies 

have shown that non-intervening attractors with relative clauses show decreased attraction 

compared to prepositional modifiers in the attractor position both in eye-tracking 

measurements as well as in scaled-acceptability judgements (Hammerly & Dillon, 2017). 

Individual differences on attraction based on working memory capacity have been only 

scarcely explored and the results are not so clear yet. Lower working memory seems to be a 

strong predictor of attraction in certain populations, e.g. for children (Veenstra et al., 2018; 

Iraklidou et al., 2011) or older adults (Reifegerste et al., 2017), but it is not clear whether 

and/or how it modulates attraction patterns in typical adult populations.  

Finally, the grammaticality asymmetry (attraction in ungrammatical sentences 

only/illusions of grammaticality) has been replicated a lot in the literature. However, research 

on the topic is far from being conclusive. Hammerly et al. (2019) group the asymmetry under 

response biases in the experimental psycholinguistic literature of grammaticality judgements: 

they show that when participants are biased towards grammatical sentences (e.g. they exhibit 

an overall increased accuracy in grammatical sentences) the crucial interaction of the 

grammaticality asymmetry is stronger, while this is not the case when response bias is 

neutralized for grammatical sentences (then the effects of grammaticality and attractor are 

independent). 
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2.2.2 Gender 

Agreement attraction has been observed for gender, both semantic and grammatical gender in 

languages that have grammatical gender. However, the existing body of literature is not 

adequate in production, leaving many topics on gender agreement attraction unexplored and 

it is scarce in comprehension with inconclusive results in many crucial aspects. In what 

follows, the literature of production (2.2.2.1) as well as comprehension (2.2.2.2) is described. 

Note that I offer a quite brief overview of the production studies and I only sketch out the 

most important production findings to offer a more coherent picture of the phenomenon 

because certain findings from production have also been observed in comprehension which is 

the main focus of the current dissertation. 

2.2.2.1 Production 

Vigliocco, Butterworth and Semenza (1995) did not find gender agreement attraction errors 

in the production of Italian: there were only three errors with gender agreement alone, and 

one error of both number and gender agreement. However, in another study by Vigliocco and 

Franck (1999) gender agreement attraction in production was found in Italian and French in a 

series of four production experiments (sentence completion tasks), where animate and 

inanimate heads were tested. When the head was animate, and thus, had semantic gender, 

fewer attraction errors were observed; this demonstrates that semantic information on the 

head renders participants less prone to produce attraction errors in contrast to what has been 

found for the production of number agreement, where the notional plurality of the head leads 

to more attraction errors, e.g. the gang vs. the leader (but see Slevc, Lane, & Ferreira, 2007 

for attraction errors with notional gender and pronouns as agreement targets targets). 

Vigliocco and Franck also found incorrect production of the adjective (predicate) in both 

feminine heads with masculine attractors as well as masculine heads with feminine attractors 

in Italian, reflecting the absence of markedness effects from the attractor. However, in 
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French, more agreement errors were produced in feminine heads with masculine attractors 

compared to masculine heads with feminine attractors in one of the experiments (Experiment 

3), a finding which shows opposite results from the expected results based on markedness 

(feminine attractors are marked and they are expected to lead to more attraction errors). 

Badecker and Kuminiak (2007) investigated gender agreement attraction in the production of 

Slovak, a language which bears a three-gender distinction. They showed that attraction occurs 

in Slovak too with all gender combinations. However, their results were less clear with 

respect to markedness: while feminine (marked) attractors induced more errors in their first 

experiment, they failed to replicate the same finding in the second experiment. Lorimor et al. 

(2008) explored gender agreement attraction in Russian and based on their results they 

claimed that gender agreement attraction does not exist in Russian given that the error rates 

were only 6%. However, Slioussar and Malko (2016) also tested gender attraction in Russian 

by means of a similar production task to the one used by Lorimor et al. and found attraction. 

They found that attraction was stronger with feminine heads and unmarked/neuter attractors 

and weaker with neuter heads and marked/feminine attractors, which is the exact opposite 

pattern from the one expected based on markedness of the attractor which predicts (stronger) 

attraction effects with marked attractors. Given that attraction in the Slioussar and Malko 

(2016, Experiment 1) study was modulated by the head and not by the markedness of the 

attractor, the authors claim that the role of the head is more important than that of the 

attractor. In a similar vein, Franck et al. (2008), Meyer and Bock (1999) and Vigliocco and 

Zilli (1999) also pointed out the important information of the head, showing that when the 

head bears a regular inflection, gender agreement attraction errors are significantly fewer. 

Antón-Méndez, Nicol and Garrett (2002) show that gender attraction occurs in Spanish 

production too, and they found more attraction errors when the gender of the head was 

feminine (with masculine attractors) than when it was masculine (with feminine attractors), 
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as in Slioussar and Malko (2016) in their production experiment described above. Overall, 

the results from production show that gender agreement attraction in production is possible in 

a wide range of languages with grammatical gender and with various agreement targets in 

both verbal and nominal inflections (pronouns, adjectival predicates). Semantic information 

as well as regular inflection on the head seem to lead to fewer attraction errors. At the same 

time the markedness of the attractor does not seem to be a solid and replicable finding across 

different languages and methodologies (at least in production). 

 2.2.2.2 Comprehension 

In the last six years, research has started to explore gender agreement attraction in 

comprehension. The results are far from being conclusive and the number of studies on 

gender agreement attraction is still scarce to draw solid conclusions. However, two findings 

have been replicated in most studies so far: a) as with number, gender agreement is sensitive 

to attraction manipulations, although the effects are often smaller, and b) in most studies, the 

markedness of the attractor (e.g. feminine) does not seem to modulate attraction, irrespective 

of whether or not a certain language exhibits a bipartite or a tripartite gender distinction; in 

other words, both marked and unmarked attractors exhibit similar attraction effects. Apart 

from these two findings, there are other aspects which have not been addressed adequately 

and they need further investigation. First, it is still unclear how and under what conditions 

gender agreement attraction occurs. For example, it is still under debate (not only for gender 

but also for number) whether gender attraction occurs in ungrammatical sentences only or in 

both ungrammatical and grammatical sentences (symmetrical attraction). Other unresolved 

issues are the locus and the time of attraction. The limited number of gender attraction studies 

in comprehension so far has focused on various agreement targets and in various languages. 

Consequently, when differences arise, it is hard to evaluate whether these differences are 

related to the way agreement operates on a certain target (e.g. whether the difference is 
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attributed to the agreement targets themselves: verb vs. adjectival predicates) or whether they 

reflect cross-linguistic differences mostly related to the way gender and gender agreement is 

encoded within each language. The timing of attraction is also an underexplored issue in the 

gender agreement attraction literature and it is still not clear whether it occurs in the same 

time window as number attraction and/or whether it affects early measures in the same way it 

affects late measures of processing. 

Martin, Nieuwland, and Carreireas (2012) explored gender agreement attraction effects in 

ellipsis structures in Spanish comprehension by using ERPs. They tested sentences such as in 

Table 2.7 and 22 participants took part in the study.  

Table 2.7 
 A complete item with feminine heads, Martin et al. (2012).  

grammatical       Marta   se compró la              camiseta       que  estaba    al lado de    la            falda          y 
match                  Marta   bought       the(FEM)      t-shirt(FEM)     that  was        next     to    the(FEM)  skirt(FEM)  and 
 
                             Miren   cogió    otra                   para   de fiesta. 
                             Miren   took      another(FEM)     to go to the party.    

ungrammatical  Marta   se compró la              camiseta       que  estaba    al lado de    la            falda          y 
match                  Marta   bought       the(FEM)      t-shirt(FEM)     that  was        next     to    the(FEM)  skirt(FEM)  and 
 
                             Miren   cogió    otro                   para   de fiesta. 
                             Miren   took      another(MASC)     to go to the party.    

grammatical       Marta   se compró la              camiseta       que  estaba    al lado del               vestido         y 
mismatch            Marta   bought       the(FEM)      t-shirt(FEM)     that  was        next     to the          dress(MASC)  and 
 
                             Miren   cogió    otra                   para   de fiesta. 
                             Miren   took      another(FEM)     to go to the party.    

ungrammatical  Marta   se compró la              camiseta       que  estaba    al lado del               vestido         y 
mismatch            Marta   bought       the(FEM)      t-shirt(FEM)     that  was        next     to the          dress(MASC)  and 
 
                             Miren   cogió    otro                   para   de fiesta. 
                             Miren   took      another(MASC)     to go to the party.    

 

Their results revealed that gender mismatch at the gapping site elicited a sustained 

negativity that influenced grammatical sentences rather than ungrammatical ones. Later on, 

symmetrical effects (in both grammatical and ungrammatical sentences) emerged. Thus, the 

authors argue that their findings show that attraction effects here arise because the processing 

mechanisms for checking or valuing agreement may temporarily misidentify the correct 

agreement controller and support a cue dependent direct-access retrieval (see 2.1.2 in the 
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current chapter) of content-addressable representations underlying online language 

comprehension.  

Martin, Nieuwland, and Carreireas (2014) studied Spanish gender agreement attraction in 

structures with anaphoric dependencies including ellipsis during comprehension by means of 

ERP. 30 native speakers of Spanish took part in the experiment. They tested sentences as the 

ones in Table 2.8. 

Table 2.8 
 A complete item with masculine heads, Martin et al. (2014).  

grammatical       Rafaela  perdió el              colgante            que  junto      con    el              anillo         siempre llevaba   y 
match                  Rafaela  lost      the(MASC)   necklace(MASC)  that  together  with   the(MASC)  ring(MASC)  always   wore     and 
 
                            Mónica   recuperó    otro                   que   había   perdido  años   atrás. 
                            Monica   recovered   another(MASC)   that   had      lost        years  back.    

ungrammatical   Rafaela   perdió el              colgante            que  junto      con    el              anillo         siempre llevaba   y 
match                  Rafaela  lost      the(MASC)   necklace(MASC)  that  together  with   the(MASC)  ring(MASC)  always   wore     and 
 
                            Mónica   recuperó    otra                   que   había   perdido  años   atrás. 
                            Monica   recovered   another(FEM)   that   had      lost        years  back.    

grammatical       Rafaela   perdió el              colgante            que  junto      con     la             sortija       siempre llevaba   y 
mismatch            Rafaela  lost      the(MASC)   necklace(MASC)  that  together  with   the(FEM)    ring(FEM)     always   wore     and 
 
                            Mónica   recuperó    otro                   que   había   perdido  años   atrás. 
                            Monica   recovered   another(MASC)   that   had      lost        years  back.    

ungrammatical   Rafaela   perdió el              colgante            que  junto      con     la             sortija       siempre llevaba   y 
mismatch            Rafaela  lost      the(MASC)   necklace(MASC)  that  together  with   the(FEM)    ring(FEM)     always   wore     and 
 
                            Mónica   recuperó    otra                   que   había   perdido  años   atrás. 
                            Monica   recovered   another(FEM)   that   had      lost        years  back.    

 

Their results revealed that the mismatch between the gender of the attractor and the gender of 

the head impacted the electrophysiological response even in fully grammatical sentences. An 

anterior negativity was observed early on on the critical word (otro/otra) for grammatical 

sentences. Later on, there was a posterior positivity (on the post-critical word). The authors 

argue that their results show evidence that retrieval during sentence comprehension can be 

subject to interference from intervening representations, although they are syntactically 

unavailable for ellipsis and the sentence is grammatically correct.  

Overall, Martin, Neuwland and Carreiras (2012; 2014) have shown that in ellipsis, 

gender agreement attraction occurred primarily in grammatical sentences. As Foraker, 
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Cunnings and Martin (2018) highlight, the results of these two studies by Martin et al. (2012; 

2014) show that morphosyntactic information creates retrieval interference which by 

inference is implicated as a retrieval cue during dependency resolution (Foraker et al., 2018: 

28). They also stress that the results of these two studies highlight the importance of 

morphosyntax as a retrieval cue in long-distance dependencies.   

Acuña-Fariña, Meseguer and Carreiras (2014) conducted an eye-tracking study to test 

gender and number agreement attraction in Spanish comprehension. In their design, they only 

used grammatical sentences and they tested both masculine and feminine heads. They tested 

a) whether attraction occurs in grammatical sentences (which would indicate that participants 

exhibit illusions of ungrammaticality too), and b) whether attraction is constrained by the 

feature markedness of the attractor (e.g. plural attractor in number agreement and feminine 

attractor in gender agreement). 40 native speakers of Spanish took part in their eye-tracking 

experiment where they read sentences like the ones in Table 2.9. 

Table 2.9 
 A complete item of masculine heads from the study of Acuña-Fariña et al. (2014). 

Condition 
 

R1 
HEAD 

R2 
ATTRACTOR 

R3 
VERB 

R4 
TARGET 

match 
 

El nombre  

name(MASC) 
del niño ν 

of the boy(MASC) 
era  

was 
alemán 
German(MASC) 

mismatch 
 

El nombre  

name(MASC) 
de la niña ν 

of the girl(FEM) 
era  

was 
alemán 
German(MASC) 

“The boy’s/girl’s name was German.”  

 

Cumulative reading times of the 3rd and 4th region combined were numerically longer (with a 

difference of 28 milliseconds), when the gender value of the attractor mismatched the gender 

value of the head, but not statistically significant. First pass regressions out of the 3rd and 4th 

regions combined revealed that there were more regressions in the mismatch condition and 

the difference was statistically reliable. Additionally, in order to test whether the observed 

attraction patterns were subject to markedness asymmetries, they ran an item analysis with 

the gender of the head (masculine vs. feminine) and the gender of the attractor (match vs. 
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mismatch) as factors and their results were not significant in any measure (cumulative 

reading times, first pass regressions out and first fixations), showing that gender agreement 

attraction occurs with both marked and unmarked attractors. Overall, the authors argue that 

their results suggest that the gender of the attractor led to a faulty encoding of the gender of 

the head and support representational (copying) accounts of attraction. 

Fuchs, Scontras, and Polinsky (2015) tested gender agreement attraction with adjectival 

predicates in Spanish comprehension. 126 native speakers of Spanish participated in their 

experiment, which was an offline scaled (1-5) acceptability judgement task. They tested 

inanimate feminine and masculine nouns. Due to their research questions, gender was 

manipulated within number (singular, plural) but it was analyzed separately. Their results 

showed no indication of agreement attraction with gender but they found attraction with 

number. Thus, the authors concluded that gender agreement attraction in Spanish 

comprehension is not possible unlike number agreement attraction.   

Slioussar and Malko (2016) studied the real-time comprehension of gender attraction in 

Russian subject-verb agreement configurations by means of self-paced reading. Their study is 

important because it is one of the few studies testing gender attraction in real-time 

comprehension. Additionally, it is the first study in comprehension which tested gender 

agreement attraction in a language with a tripartite gender distinction. They manipulated the 

grammaticality of the sentence (correct or incorrect gender marking on the verb) as well as 

the gender value of the attractor so that it matched or mismatched the gender value of the 

head/Subject (see Table 2.10). They tested all three genders (masculine, feminine, and neuter) 

and in all possible combinations in a series of self-paced reading tasks. Experiment 2A and 

2B tested various item sets: a) masculine heads and feminine attractors, b) masculine heads 

with neuter attractors, c) neuter heads with masculine attractors, and d) feminine heads with 

masculine attractors. All nouns were inanimate. A group of 48 participants and another group 
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of 35 participants, all of them native speakers of Russian, completed Experiment 2A and 2B 

respectively. The procedure in both experiments included a self-paced reading with end-of 

sentence comprehension questions.  

Table 2.10 
 A complete item for masculine heads Experiment 2A, Slioussar and Malko (2016).  

Condition 
 

R1 
HEAD 

R2&3 
ATTRACTOR 

R4 
TARGET 

grammatical match 
 

Recept  

recipe(MASC) 
na porošok ν 

for powder(MASC) 
byl  

was(MASC) 
ungrammatical match 
 

Recept  

recipe(MASC) 
na porošok ν 

for powder(MASC) 
byla  

was(FEM) 
grammatical mismatch 
 

Recept  

recipe(MASC) 
na maz’ ν 

for ointment(FEM) 
byl  

was(MASC) 
ungrammatical mismatch 
 

Recept  

recipe(MASC) 
na maz’ ν 

for ointment(FEM) 
byla 

was(FEM) 
                                                R5-9 CONTINUATION  
                                                pom’atym iz-za sil’nogo  volnenija     pacienta. 
                                                crumpled    due-to  strong  nervousness patient. 

“The recipe for the powder/ointment was crumpled due to the patient’s extreme nervousness.” 
 

The results of masculine heads with feminine attractors in Experiment 2A did not reveal 

attraction; the interaction between Grammaticality and the gender value of the Attractor was 

not significant. However, there was a main effect of Attractor in the first and second post-

critical regions, showing longer RTs for the attractor mismatch conditions compared to the 

match ones independent of Grammaticality. Experiment 2B produced similar results. In the 

dataset with masculine heads and neuter attractors, the results were similar as well in both 

Experiment 2A and 2B. Again, the interaction was not significant and there was an effect of 

Attractor. Experiment 2B produced similar results. The authors argue that masculine heads do 

not exhibit attraction. However, in all datasets where masculine was the head (either with 

feminine or with neuter attractors), RTs were longer in the mismatch conditions compared to 

the attractor match conditions, reflecting a pattern of grammaticality symmetry, which is not 

further discussed by the authors and could possibly reflect some late representational effects 

in both grammatical and ungrammatical sentences. In the dataset with feminine heads and 
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masculine attractors, the interaction was significant in the two spill-over regions showing 

attraction. That is, participants showed shorter RTs in the ungrammatical mismatch condition 

compared to the ungrammatical match condition. The Attractor itself was not significant in 

any of the regions. Neuter heads with neuter and masculine attractors showed a significant 

interaction, indicating attraction too. Experiment 3 was also a self-paced reading task which 

tested the remaining combinations, namely, neuter heads with feminine and masculine 

attractors and feminine heads with neuter and masculine attractors. In both datasets the 

interaction was significant indicating attraction. The effect of Attractor was significant as 

well.  

Overall Slioussar and Malko (2016) found that the interaction is significant in all 

combinations (which reflects asymmetrical attraction affecting ungrammatical sentences 

only) except for masculine heads. With respect to markedness effects, their results show that 

the markedness of the attractor does not modulate gender agreement attraction given that all 

different gender values of attractors participated in attraction. Thus, they claim that the 

features of the head rather than of the attractor play an important role in regulating attraction 

in the comprehension of Russian. The authors argue that their results support cue-based 

retrieval models of agreement attraction. With respect to whether agreement attraction is 

asymmetrical (it occurs only in ungrammatical sentences: illusions of grammaticality) or 

symmetrical (it occurs in grammatical sentences as well; both illusions of grammaticality and 

ungrammaticality), the authors interpret their results in line with asymmetrical attraction 

patterns. However, this interpretation is not unproblematic given that they found an effect of 

Attractor in certain datasets of their experiments. This effect represented longer RTs when the 

gender value of the attractor mismatched the gender value of the head. Indeed, as certain 

graphs indicate, longer RTs for attractor mismatches occur even in grammatical sentences. 

Although this effect is not present on the attractor region itself but only post-critically, it 
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seems that attractor mismatch has a RT penalty for grammatical sentences as well. The 

authors do not comment on this finding and they do not interpret this as an indication of 

attraction in grammatical conditions. However, this finding is incompatible with retrieval 

accounts of attraction which presuppose a cue search at the time of retrieval.  

Another point in this study by Slioussar and Malko (2016) which should be interpreted 

with caution is the locus of attraction. When attraction occurs, it is exhibited on the spill-over 

region (region 5), which consisted of an adjective marked with gender, and not on the verb 

itself (region 4). Consequently, it is not clear whether the attraction patterns found are 

attributed to the verb itself (region 4) and just simply caught one region downstream, or if it 

is the adjective itself which causes the attraction effect. Given that no region intervenes 

between the two potential agreement targets (the verb and the following adjective), it is 

difficult to dissociate a potential attraction caused by the verb (which is captured only as a 

spill-over effect) from a potential attraction caused by a predicative adjective (since the effect 

is captured on the region of the adjective). 

Tucker, Idrissi, and Almeida (2017) studied gender attraction effects in animate heads 

and with subject-verb agreement targets in Modern Standard Arabic where attractors 

consisted of relative clauses. They used self-paced reading and they tested all possible gender 

combinations. Tucker et al. manipulated the grammaticality of the sentence, so that the 

agreement target was agreeing with the gender of the head (grammatical) or the attractor 

(ungrammatical), as well as the gender value of the attractor, so that it matched or 

mismatched the gender value of the head. An example of their items across different 

conditions is given in Table 2.11. 104 male native speakers of Arabic completed Experiment 

1 which tested masculine heads only. 

Table 2.11 
 A complete item for masculine heads Experiment 1, Tucker et al. (2017).  
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Condition                            R1                           R2      R3       R4                        R5        R6                 R7-Rn  
                                             HEAD                     RC-ATTRACTOR            ADVERB  TARGET     Continuation 
                          grammatical match             المدیر     ساعد   الذي                   المترجم  .بفصاحة لغات خمس          یتكلم أحیانا                     

                                            The translator(MASC) who  helped  the manager(MASC) often  speaks(MASC)   five languages fluently. 
ungrammatical match         المدیر     ساعد   الذي                   المترجم  .بفصاحة لغات خمس          تتكلم أحیانا                     
                                            The translator(MASC) who  helped  the manager(MASC) often  speaks(FEM)     five languages fluently. 

grammatical mismatch       المدیرة      ساعد   الذي                   المترجم  .بفصاحة لغات خمس          یتكلم أحیانا                   
                                            The translator(MASC) who  helped  the manager(FEM)    often  speaks(MASC)   five languages fluently. 

ungrammatical mismatch    المدیرة      ساعد   الذي                   المترجم  .بفصاحة لغات خمس         تتكلم أحیانا                   
                                            The translator(MASC) who  helped  the manager(FEM)    often  speaks(FEM)       five languages fluently. 

 

The results showed a significant interaction between Grammaticality and Attractor, 

reflecting attraction in ungrammatical sentences only. Tucker et al. proceeded with two more 

Experiments (Experiment 2A and Experiment 2B), where again the same manipulations 

occurred and the same methodology was applied. In these experiments the gender value of 

the head was also manipulated to test for potential markedness effects. 128 and 202 female 

native speakers of Arabic participated in Experiment 2A and Experiment 2B respectively. 

The results of these two experiments showed that attraction occurred with masculine heads 

and feminine attractors.  Feminine heads with masculine attractors exhibited only a numerical 

pattern (Experiment 2A) or no attraction (Experiment 2B). In other words, markedness 

(feminine attractors) seems to modulate attraction in Arabic. In all these experiments for 

gender agreement attraction in this study, attraction occurred only in ungrammatical 

sentences and only post-critically. The effects were also replicated in two other similar 

experiments with the same methodology in the same study (Experiment 5A and 5B), but in 

the second spill-over region. Additionally, the authors ran a meta-analysis in their data which 

yielded similar results. 

Cunnings, Gonzalez-Alonso, and Rothman (2017) tested gender agreement attraction 

with adjectival predicates in Spanish comprehension by means of an offline scaled (1-5) 

acceptability judgement task and an eye-tracking task. In their design they used animate 

heads and animate attractors and they tested sentences, as the examples in Table 2.12 which 
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shows the same item across conditions. Two groups of 32 participants took part in their 

study. 

Table 2.12 
 A complete item from Cunnings et al. (2017).  

Condition                               HEAD                  ATTRACTOR                                TARGET           Continuation 

grammatical                           La   hija                 de  la   jardinera          estaba siempre castigada           sin poder salir de casa. 
attractor-target match            The daughter(FEM) of  the gardener(FEM)    was     always  grounded(FEM)   from leaving the house. 

grammatical                           La   hija                 del   jardinero              estaba siempre castigada           sin poder salir de casa. 
attractor-target mismatch      The daughter(FEM) of  the gardener(MASC)   was     always  grounded(FEM)   from leaving the house. 

ungrammatical                       El    hijo                de  la   jardinera           estaba siempre castigada           sin poder salir de casa. 
attractor-target match            The son(MASC)       of  the gardener(FEM)      was     always  grounded(FEM)   from leaving the house. 

ungrammatical                       El    hijo                del   jardinero              estaba siempre castigada           sin poder salir de casa. 
 attractor-target mismatch     The  son(MASC)      of  the gardener(MASC)   was     always  grounded(FEM)   from leaving the house. 

 

The results from the acceptability judgement task did not show attraction and the authors 

argue that gender agreement attraction does not occur in offline late measures. The eye-

tracking experiment revealed asymmetrical attraction effects in the regression path times; 

specifically, only ungrammatical sentences were prone to attraction. The authors conclude 

that gender agreement attraction influences the early-stages of memory retrieval and argue 

that their results are in line with retrieval interference. 

Although the studies on gender agreement attraction are scarce in comprehension, and 

the methods employed as well as the agreement targets tested across these studies differ, 

some patterns observed are converging but there are still questions which remain 

underexplored and under debate. First, all studies have found that gender agreement is 

sensitive to attraction with the exception of the Fuchs et al. (2016) and Cunnings et al. (2017, 

Experiment 1) studies, both of which employed an untimed scaled acceptability judgement in 

Spanish with adjectival predicates as agreement targets. Given that there are four other 

studies (Acuña-Fariña et al., 2014; Cunnings et al., 2017, Experiment 2; Martin et al., 2012; 

2014) which have shown that gender agreement attraction exists in Spanish comprehension, 

the null results of the studies by Fuchs et al. (2016) and Cunnings et al. (2017, Experiment 1) 
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might be attributed to various reasons such as: a) the manipulations of both gender and 

number for the same items for Fuchs et al. or b) the task itself; given that it was an offline 

scaled acceptability task, participants had ample time to judge the sentences and this might be 

the reason why attraction did not occur in these late and untimed end-of-sentence 

measurements. The rest of the studies in Spanish showed attraction patterns by employing 

early and more sensitive measures. Note though that Fuchs et al. found number attraction in 

the same task, which might be related to stronger illusions that number agreement might 

cause and which are visible even offline. 

Second, in all these studies, markedness does not seem to modulate attraction. Almost all 

studies found that unmarked attractors cause attraction too. The only exception is the study 

by Tucker et al. (2017). However, note that even in this study, there was a numerical trend 

towards attraction in grammatical sentences with unmarked/masculine attractors (Experiment 

2A). Overall, the results from all these gender agreement attraction studies suggest that even 

if markedness applies in some cases of gender agreement attraction, the data show that it is 

not as pervasive as is in number, where the vast majority of the studies found attraction with 

plural attractors only. 

Third, with respect to whether attraction occurs asymmetrically (only in ungrammatical 

sentences) or symmetrically (both in ungrammatical as well as in grammatical sentences), 

results are less conclusive. In half of the studies which found attraction, grammatical 

sentences were affected. The debate is very strong even within the same language or even 

similar structures. For example, Martin et al. (2012; 2014) and Acuña-Fariña et al. (2014) 

applied ERP and eye-tracking experiments respectively in Spanish comprehension and they 

found that grammatical sentences can be affected by attraction. In other words, Spanish 

native speakers do exhibit illusions of ungrammaticality in grammatical sentences. On the 

other hand, Cunnings et al. (2017) who ran an eye-tracking study, similar to the study by 
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Acuña-Fariña et al. and in the same language, did not find an attraction effect in grammatical 

sentences. Only ungrammatical sentences were affected in their experiment. However, certain 

methodological differences might have played a role in these different results in the four 

Spanish studies. For example, Cunnings et al. kept the target of the agreement identical 

across both grammatical and ungrammatical conditions, while they manipulated the gender of 

the head to modulate the grammaticality of the sentence. This aspect of their study differed 

with respect to the rest of the existing studies on gender agreement attraction, although it is 

not clear how this could influence attraction itself. Additionally, Acuña-Fariña et al. tested 

only grammatical sentences making their design more ecological. As Acuña-Fariña et al. (p. 

124) claim, “ ‘strong’ manipulations like violation studies threaten the ecology of the 

materials, significantly tax the parser and polarize responses between correct and incorrect, 

but at the same time they force the parser to inspect specific aspects of a dependency which 

would be completely silenced in a standardly agreeing relation.” 

Taking the previous aspects under consideration, it is clear that more research is needed 

to better understand the phenomenon of gender agreement attraction and the strategies 

employed by the parser in comprehension. 

2.3 Agreement attraction in Heritage Speakers 

Research on agreement attraction in heritage speakers is scarce. However, attraction studies 

in this group are informative in order to understand the role of memory in processing 

language dependencies and the way heritage speakers encode and navigate linguistic 

representations. 

Three different scenarios could empirically apply with respect to agreement attraction in 

early bilingual populations, and consequently, in heritage speakers. The first scenario is that 

greater attraction effects are expected due to greater retrieval difficulties because of 
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bilingualism. Under this scenario, early bilinguals would experience greater retrieval 

difficulties upon reaching the agreement target, and consequently, agreement due to attractor 

mismatches would be more error prone. Alternatively, if we would like to transfer this 

scenario from retrieval based on cue search to a direct access memory mechanism, and/or the 

important role of the head, we could argue that certain linguistic representations might fade 

away from memory more easily in bilinguals due to either representational or memory 

reasons.  

The second scenario is relevant to certain components of memory, such as executive 

control. Greater working memory may cause more resistance to attraction (e.g. Reifegerste, 

Hauer, & Felser, 2016: for working memory differences and attraction in older 

monolinguals). If bilinguals show greater performance in certain executive control tasks, they 

may show less/no attraction. Executive control has been found to differ between bilinguals 

and monolinguals and the evidence comes from working memory tasks, inhibitory control 

tasks, and switching tasks in children and bidialectals9. Although the bilingual advantage has 

not been replicated in some recent studies, the scenario itself could still apply; a certain group 

with higher span in certain executive control tasks would be expected to be less prone to 

attraction errors based on this scenario. A similar scenario would be that bilinguals may not 

show attraction at all, not because of greater working memory skills but because they may not 

use the agreement cue on the target to guide retrieval (Schlueter, 2018, p. 206). 

The third scenario is that early bilinguals will show same attraction effects as 

monolinguals and that both groups will retrieve cues similarly (Cunnings, 2017; Lago et al., 

2018). 

So far, the body of work addressing this research question is limited and most of the tasks 

used have focused on participants’ final interpretation. Thus, it is unclear what HSs do during 

                                                           
9 See Veenstra et al. (2018) for discussion and references therein. 
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the time course of agreement attraction and whether their pattern diverges or converges with 

the control group. 

Foote (2010) studied number agreement attraction errors in the production of English-

Spanish bilinguals by means of an auditory sentence fragment completion methodology, 

where participants listened to a complex NP consisting of the head and the attractor and they 

had to complete the sentence orally based on a relevant picture they were exposed to. Foote 

tested the participants in both English and Spanish. Both early and late bilinguals were 

further grouped based on their proficiency. The early bilinguals were Heritage speakers of 

Spanish residing in the US. Overall, 134 participants completed Experiment 1 and 48 

participants completed Experiment 2, which was a follow-up on Experiment 1 with the 

similar methodology and experimental manipulations (see Table 2.13). 

 Table 2.13 
 A complete item in English from Foote (2010).  

Condition                                

attractor match:   “The light over the table _________”             Expected response:              “The light over the table is blue”. 
                                                                                                      Wrong response:                 “The light over the table are blue” 

attractor mismatch: “The light over the tables _________”         Expected response:             “The light over the tables is blue”. 
                                                                                                      Wrong response/Attraction: “The light over the tables are blue” 

 

Both experiments revealed attraction in both languages with singular heads and singular 

(attractor match) and plural attractors (attractor mismatch). Attraction was also modulated by 

proficiency but not by age of onset. Thus, Foote argues that the Marking and Morphing 

model is supported by her data and it applies in bilingual groups too, although it is 

constrained by proficiency (e.g. fewer attraction errors in advanced bilinguals). However, 

Foote did not include a monolingual Spanish and a monolingual English control group in her 

study, and consequently, it is hard to tell whether her early bilinguals show similar, weaker, 
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or stronger attraction patterns in their minority and majority language compared to the control 

groups. 

Lago et al. (2018) studied number attraction in Turkish comprehension in Turkish-

German heritage speakers who resided in Germany and had Turkish as a heritage language. 

They tested sentences, such as the ones in Table 2.14 across different conditions. 44 Turkish 

speakers and 45 German-Turkish speakers took part in their study, where a speeded 

grammaticality judgement task was used.  

Table 2.14 
 A complete item for attraction experiment Lago et al. (2018).  

 
Condition 
 

ATTRACTOR HEAD 
 

TARGET 

grammatical match 
 

Şarkıcının 
The singer’s(SING) 

vocalisti 

backup vocalist(SING) 
sahnede sürekli 
non-stop on stage 

zıpladı.  
jumped(SING) 

ungrammatical match 
 

Şarkıcının 
The singer’s(SING) 

vocalisti ν 

backup vocalist(SING) 
sahnede sürekli 
non-stop on stage 

zıpladılar. 
jumped (PL) 

grammatical mismatch 
 

Şarkıcıların 
The singers’(PL) 

Vocalistiν 

backup vocalist(SING) 
sahnede sürekli 
non-stop on stage 

zıpladı. 
jumped (SING) 

ungrammatical mismatch 
 

Şarkıcıların 
The singers’(PL) 

vocalisti ν 

backup vocalist(SING) 
sahnede sürekli 
non-stop on stage 

zıpladılar. 
jumped (PL) 

 “The singer’s/singers’ back up vocalist jumped non-stop on stage.” 
 

The results revealed that both groups were sensitive to attraction manipulations. Specifically, 

they significantly accepted the ungrammatical mismatch condition (attraction condition) 

more often than the ungrammatical match condition. The by-group comparison revealed that 

the attraction effect was the same for both groups. However, heritage speakers showed 

weaker effects of grammaticality, that is, they accepted ungrammatical sentences across-the-

board significantly more often than grammatical sentences compared to the control group. 

Additionally, given that there was a wide range of age of onset to the dominant language, 

namely German (0-29), an additional analysis with age of onset of German as a predictor 

within the heritage speakers’ model revealed that age of onset marginally modulated 

grammaticality but not attraction. In other words, attraction rates remained unaffected by age 
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of onset of acquisition of the majority language. These results are in line with the previous 

study reported here by Foote (2010) who found that age of onset (categorical variable in her 

own study: early vs. late bilinguals) did not modulate attraction. 

Scontras, Polinsky and Fuchs (2018) ran the same study with Fuchs et al. (2016) (see in 

section 2.2) and they tested English-Spanish heritage speakers whose Spanish was the 

heritage language and they resided in the US. They recruited 160 participants online and 71 

one of them were identified as heritage speakers of Spanish. The task was an untimed scaled-

acceptability judgement task (with a 1-7 Likert scale). They tested both number and gender 

agreement. Their results showed attraction for number but no attraction for gender, as was the 

case with the control group by Fuchs et al. (2016). 

Veenstra, Antoniou, Katsos, and Kissine (2018) studied Dutch number agreement 

attraction errors in the production of early sequential bilingual children by means of a 

production/picture description task. They also measured executive control via a digit span 

task, a Corsi blocks task, a switching task, and an attentional networks task. 150 children took 

part in their study. 48 children (mean age = 11.1) were bilingual who spoke French at home 

and Dutch at school. 46 children (mean age = 11.4) were bidialectal who spoke West Flemish 

at home (a dialect of Dutch). Both the bilingual as well as the bidialectal children started 

learning Dutch at school at age 2.6. Table 2.15 shows an example of the experimental 

sentences across different conditions. 

Table 2.15 

A complete item from Veenstra et al.  (2018).  

                                             ATTRACTOR MATCH                                           ATTRACTOR MISMATCH 

SINGULAR HEAD           “De cirkel naast de driehoek _________”                 “De cirkels naast de driehoeken __________” 
                                            ‘The circles next-to the triangle _________’             ‘The circles next-to the triangles __________” 
              
  
PLULAR HEAD                “De cirkel naast de driehoek _________”                 “De cirkels naast de driehoeken __________” 
                                            ‘The circles next-to the triangle _________’             ‘The circles next-to the triangles __________” 
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They found that bilingual/bidialectal children did not significantly differ from 

monolingual children in the executive control measures. With respect to attraction, attraction 

error rates between monolingual Dutch children and bilingual/bidialectal children did not 

differ statistically. Additionally, in this study markedness did not modulate children’s 

attraction error rates; attraction errors did not differ between singular heads with plural 

attractors and plural heads with singular attractors. They also found that overall, higher 

attraction rates were negatively associated with higher verbal working memory and with 

higher inhibitory control. 

Overall, the results of these studies show (except for Foote (2010) where a control group 

was not tested) that bilinguals exhibit similar attraction profiles as monolinguals both in 

comprehension as well as in production, irrespective of the task employed or the language 

and structure tested or even the language combination. On the contrary, if differences arise, 

they are attributed to either morphosyntax (Lago et al., 2018) or perhaps proficiency (Foote, 

2010). However, it should be noted that proficiency may better correlate with more errors in 

general and not specifically attraction errors in the sense that bilinguals of lower proficiency 

may not be able to make use of number morphology in the same way as do more proficient 

bilinguals (Foote, 2010, p. 115). 

The present dissertation explores agreement attraction in Greek, a language in which 

attraction studies are scarce. Currently, there is only one study on number agreement 

attraction (Iraklidou et al., 2011) as pointed out in 2.2.1.2 and this study did not include 

control conditions. This dissertation focuses on agreement attraction with gender rather than 

number, in order to investigate whether a feature such as gender, which is assumed to be 

lexically stored (as opposed to number), can be subject to attraction during feature checking 

similar to the feature of number in a morphologically rich language. It also contributes to the 

existing literature regarding the type of targets that are prone to attraction by testing two 
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distinct and less studied configurations in attraction studies, namely adjectival predicates and 

object-clitics. Even more, it employs early and late measures in comprehension to explore the 

underpinning strategies that come into play at different stages of processing. Finally, the 

current dissertation explores the processing of attraction not only in native speakers of Greek 

from Greece but also in heritage speakers of Greek who were born and raised in Germany. 

Thus, it aims to tap into the similarities and differences between the two groups regarding 

how they retrieve cues from memory both in real-time measures as well as when the final 

interpretation of the sentence has been reached. 
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Chapter 3 

The grammatical category of gender: Theoretical and 

experimental insights 

This chapter provides a theoretical overview of the grammatical category of gender and the 

way it is represented in native and heritage speakers based on certain psycholinguistic 

hypotheses. Section 3.1 provides an introduction to gender assignment and agreement and 

section 3.2 focuses on the description of the phenomenon in Greek. Section 3.3 discusses the 

psycholinguistic work on gender in Greek by sharing evidence from L1-adults and children. 

Section 3.4 deals with gender in the grammar of heritage speakers: 3.4.1 describes certain 

hypotheses relevant to gender and 3.4.2 reports studies testing these hypotheses. Finally, 

3.4.3 discusses studies on Greek gender in early bilingual speakers whose Greek is the 

majority language. 

3.1 Gender assignment and gender agreement 

Gender is an abstract feature which is present in various languages. It is considered to be an 

intrinsic (or inherent (Carstens, 2000)) feature (Chomsky, 1995) of the noun which is 

inherited to other lexical items via agreement. Thus, the literature makes the distinction 

between gender assignment and gender agreement. The former is related to the lexicon, while 

the latter refers to the syntactic relation between a noun and other lexical items in which 

gender is projected; hence, it is considered to be syntactic in its nature. However, the different 
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gender values and their number; as well as the lexical items in which gender is encoded; vary 

cross-linguistically. For example, there are languages with a three-gender distinction, such as 

Greek and German, which distinguish three values, masculine, feminine, and neuter, and 

languages with two gender values, such as Spanish, which distinguishes between masculine 

and feminine or Dutch which distinguishes between common and neuter.  

Corbett (1991) argues that language systems fall into three distinct categories depending 

on how they assign gender to nouns: strict semantic systems, predominantly semantic 

systems, and formal systems (morphological and phonological). Semantic systems assign 

gender based on semantic criteria (English). Thus, the meaning of the noun defines its 

gender. Predominantly semantic systems apply semantic rules to assign gender for the vast 

majority of nouns. Formal systems cannot assign gender based on semantic distinctions; 

instead, formal rules define the gender value of the noun based on form rather than meaning. 

Corbett further divides formal systems in morphological and phonological systems; German 

is closer to a morphological system, while French to a phonological one. Morphological 

systems assign gender based on a set of morphological rules, while phonological systems 

assign gender based on a set of phonological rules. However, the latter distinction is not 

always clear. For example, although French gender assignment is mainly phonologically 

dependent (noun endings such as -εzɔ̃, -sjɔ̃, -zjɔ̃, -ʒjɔ̃ι and -tjɔ̃ are feminine and -ɔ̃ is 

masculine), derivational morphology also plays a role (nouns with the suffix -asjɔ̃ derived 

from verbs are feminine). Overall, Corbett argues that gender assignment is a predictable 

process dependent on semantic and form features. 

With respect to agreement; although it is a universal mechanism, the lexical items 

encoding gender vary across different languages. For example, although both Greek and 

German mark attributive adjectives for gender, only Greek marks gender in predicative 

adjectives (including secondary predication). Additionally, Greek marks gender in plural 
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number too, while French does not. According to Corbett (1991), nouns (the items which 

define agreement) are called controllers and the lexical items defined by the controllers are 

called targets. The gender value of the targets should be in agreement with the gender value 

of the controller, while both the controller and the target are in the same syntactic domain.  

While gender is considered to be a lexical feature (Chomsky, 1995), agreement forms a 

syntactic operation that involves a dependency between an uninterpretable (or unvalued) 

feature of a certain exponent (e.g. Determiner, Adjective) and its interpretable (valued) 

feature on the noun (Chomsky, 2001), as in the case of number. The unvalued status of 

features triggers Agree which leads to their deletion. However, Carstens (2000; 2010) argues 

that this is not the case for gender in grammatical gender languages in which gender on the 

noun is valued but not interpretable (without semantic content).  

Rather, gender has been argued to be an intrinsic property of the noun, that is, it is part of 

its meaning/stem and cannot be altered as opposed to number which shows variability in the 

sense that it can change/vary (e.g. singular, plural) and is not part of the stem (Alexiadou, 

Stavrou & Haegeman, 2007; Alexiadou, 2004; Carstens, 2010 among others). In terms of 

grammatical gender, the gender of a noun is to a great extent arbitrary (Ralli, 2002; 2003). For 

example, apart from animate nouns, the gender of inanimate nouns in languages with 

grammatical gender like Greek cannot be semantically predicted, as opposed to number, the 

values of which are mainly semantically predictable. At the same time, phonological criteria 

seem to predict gender values up to a certain extent (see Alexiadou, 2004; Alexiadou et al., 

2007; Markopoulos, 2018), while declension classes do not provide us with a safe criterion on 

the categorization of nouns into different gender values (e.g. there is not a perfect one-to-one 

match between declension class and gender) (see Alexiadou et al., 2007) for extensive 

discussion). Although gender in inanimate nouns is intrinsic and fixed, animate/human nouns 

show variable gender in the sense that they are not fully specified for gender in the lexicon (in 
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languages which bear both masculine and feminine gender); rather, they seem to be specified 

only for animacy/humanness but not for gender (Alexiadou, 2004). Consequently, the gender 

specification of these nouns is introduced syntactically via agreement with a human/animate 

referent (Alexiadou, 2004; Alexiadou et al., 2007; Anagnostopoulou, 2017). Thus, while 

number is an interpretable feature on the noun the values of which are mainly variable and 

can be chosen, gender is mainly uninterpretable: it is part of the stem and thus, arbitrary and 

predetermined (it cannot vary). However, when gender is semantically motivated (e.g. in 

human nouns), it behaves more similarly to number and it is specified through formal 

agreement (e.g. Anagnostopoulou, 2017; Alexiadou, 2017; 2004 among others). 

The representation of gender is a quite complex issue. The fact that grammatical/formal 

gender is considered to be an uninterpretable property of nouns challenges the idea that 

features are distinguished between interpretable and unintepretable, the latter of which are 

valued via Agree and deleted. However, the combination is possible in analyses proposed by 

Pesetsky and Torrego (2007) and Bošković (2009), or Wurmbrand (2014) where 

uninterpretable features on the nouns are valued features. Thus, the questions arising with 

these analyses revolve around the formal requirements of those features (if any) (see pages 

79-80, section 3.2 in this chapter for further discussion on the issue).  

3.2 Theoretical aspects of gender in Greek 

Before I present the theoretical analyses on Greek gender and agreement, I will briefly 

describe the phenomenon, mainly by giving examples and discuss certain important 

observations one could easily make by looking at Greek gender within its nominal 

inflectional system. Greek bears a three-gender distinction of masculine, feminine, and neuter 

(see the examples in (1)) with various agreement targets such as determiners, attributive and 

predicate adjectives, adjectival participles, personal, demonstrative, definite, indefinite, 

interrogative, relative pronouns, and inflected numerals (see the examples in (2) discussed in 
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the next paragraph). Gender is almost always morphologically marked on both the controllers 

(nouns) as well as the agreement targets. However, there is no one-to-one match between a 

certain suffix and a gender value: instead, there is more than one suffix for each gender value 

(1b), and many suffixes are distributed across all (or two) values (1c) as well as agreement 

targets (1d). Additionally, number and case are marked on the same suffix with gender of 

both controllers and targets (e.g. Anastasiadi-Simeonidi & Chila-Markopoulou, 2003; Holton 

et al., 1997; Ralli, 2002), as the examples in (1) and (2) show. Interestingly, the features of 

these suffixes can also interact with each other within the inflectional system of both nouns 

and agreement targets (1d) and (1e) leading to morphophonological ambiguities/syncretism10. 

(1) a. dromos,                  avli,                    pagoto 
     streetMASC.SING.NOM   yardFEM.SING.NOM    ice-creamNEUT.SING.NOM 

b. dromos                   harakas,                fortistis                        
    streetMASC.SING.NOM     rulerMASC.SING.NOM    chargerMASC.SING.NOM 

c. dromos,                  isodos,                   dasos 
   streetMASC.SING.NOM    entranceFEM.SING.NOM  forestNEUT.SING.NOM 

d. varia                     polithrona,         varia                   psonia  
    heavyFEM.SING.NOM   sofaFEM.SING.NOM   heavyNEUT.PL.NOM   shoppingNEUT.PL.NOM 

e. megalis            giortis,               varis                      fortistis  
   bigFEM.SING.GEN   feastFEM.SING.GEN   heavyMASC.SING.NOM  chargerMASC.SING.NOM 
 

 

(2) a. o                         palios               fortistis 
    theMASC.SING.NOM   oldMASC.SING.NOM chargerMASC.SING.NOM 

“the old charger” 

b. i                        avli                    ine         megali 
    theFEM.SING.NOM    yardFEM.SING.NOM  isSING.3P   bigFEM.SING.NOM 

“the yard is big” 

c. afta                     ta                     psila               dendra 
    theseNEUT.PL.NOM   theNEUT.PL.NOM      highNEUT.PL.NOM  treesNEUT.PL.NOM 

“these high trees” 

d. o                       anaptiras                tis                    kathigitrias                    
    theMASC.SING.NOM   lighterMASC.SING.NOM  theFEM.SING.GEN    professorFEM.SING.GEN  

                                                           
10 Note that in some cases, orthography disambiguates these cases of morphophonological ambiguity, such as in 
(1e): μεγάλης γιορτής - βαρύς φορτιστής (megalis giortis - varis fortistis, big feast - heavy charger). 
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   tis                 opias                                   
   theFEM.SING.GEN whichFEM.SING.GEN 

  “the professors’ lighter whose” 

e. klotsise           to                   trapezi               ke   to                espase 
    kick3SING.3P.PAST theNEUT.SING.ACC tableNEUT.SING.ACC   and itNEUT.SING.ACC break3SING.PAST 

“he kicked the table and he broke it” 

 

The examples in (2) illustrate how agreement is encoded on the suffixes of certain lexical 

items (agreement targets). Agreement within the DP is traditionally called internal agreement 

in Greek. In these examples (2a, 2c), agreement is reflected on the determiners, the attributive 

adjective, as well as the demonstrative pronoun. Agreement in Greek is both internal (within 

the DP, as in the cases described above) and external (outside the DP). For instance, the 

examples in (2b) and (2e) show that predicative adjectives and pronouns (relative and clitic in 

these examples) are marked for gender, number and case.  

Various analyses and categorizations have been proposed in the Greek literature for 

gender. As pointed out, the match between gender and noun suffixes is not one-to-one. Some 

accounts deal directly with this issue (e.g. Ralli, 1994; 2003), while other accounts take 

further criteria under consideration and base their analysis on the importance of these criteria 

(e.g. Anastasiadi-Simeonidi & Chila-Markopoulou, 2003 for prototypicality; Christofidou, 

2003 for productivity). 

Ralli (2003) argues that gender in human nouns is mainly arbitrary in Greek and it is part 

of the lemma in the lexicon. She bases her argument mainly in the fact that there is no one-to-

one match between gender and suffixes: same suffixes are used with different gender values 

(as the examples demonstrated in (1)). Given that gender in non-human nouns is arbitrary, it 

cannot be predicted. On the contrary, gender in human nouns is predictable. She mainly 

argues that human nouns mainly bear predictable gender given that the gender of the noun 
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matches with the biological gender of the referent. Ralli (1994, 2003) distinguishes 8 

declension classes (DCs) in Greek (Table 3.1). 

Table 3.1 

Noun categorization on declension classes according to Ralli (2003). 

DC 1  DC 2   DC 3 DC 4  
MASC/FEM MASC FEM FEM 
-os 

kipos 

(garden) 

-as, -is, -es, 
-us  

himonas 

(winter) 

-a -i, -u  

porta 

 (door) 

-i, plural: -is 

leksi 

 (word) 

 proodos 
(progress) 

mathitis 
(student) 

agapi 

(love) 

 

 kafes 

(coffee) 

papus 

(grandfather) 

alepu 

 (fox) 

 

 

DC 5  DC 6 DC 7  DC 8  
NEUT NEUT NEUT NEUT 
-o -i -os -ma 

vuno 
(mountain) 

harti  
(paper) 

pathos 
(passion) 

kima  
(wave) 

 

DC 1 includes masculine and feminine nouns in -os. This class also includes nouns with 

human reference which denote a family relation or profession such as: sizigos (husband and 

wife) and viologos (male and female biologist). In these cases, the ambiguity of the noun 

between the feminine and the masculine gender is solved syntactically via agreement with the 

determiner or with another agreement target. Note that in this class there are similar nouns, 

such as the ones mentioned here, which distinguish between a masculine and a feminine form 

such as: dakalos - daskala for male and female teacher respectively. DC 2 includes masculine 

nouns, both animates and inanimates, such as mathitis (student), filakas (guardian), keftes 

(croquette), and papus (grandfather). DC 3 and DC 4 include feminine nouns such as tihi 
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(luck), hara (joy), alepu (fox) and poli (city) respectively and DCs 5-8 include neuter nouns 

such as vivlio (book), paidi (kid), kratos (state), and homa (soil).   

Another observation by looking at Table 3.1 is that nouns with the same gender value 

might belong to different DCs. Consequently, vuno (mountainNEUT) belongs to DC 5, spiti 

(houseNEUT) belongs to DC 6, dasos (forestNEUT) belongs to DC 7 and patoma (floorNEUT) 

belongs to DC 8. Even more, the same suffix might belong to two DCs (such as -os for DC 1 

and DC 7). 

Furthermore, we can easily observe the instances of syncretism within and across DCs. 

Alexiadou and Müller (2008, p. 18) refer to these cases as intra-paradigmatic syncretism (e.g. 

in DC 5 with -o marking both nominative and accusative singular) and trans-paradigmatic 

syncretism (e.g. in -u in genitive in DC 1 and 5). 

Ralli (2003) argues that some stems are fully specified for gender (they inherently bear a 

certain gender value, such as feminine) and other stems are underspecified (they inherently 

bear gender but without a certain gender value). In the former case, she includes nouns with 

arbitrary and unpredictable gender, in other words, it cannot be predicted based on 

morphological or semantic rules (e.g. kipos (the garden)). In the latter case, gender is 

predicted by morphological or semantic rules (feature co-occurence) (e.g. in human nouns, 

gender is specified depending on the sex of the referent).  However, a group of human nouns 

violates this case and grammatical gender does not agree with semantic gender, such as with 

the noun to koritsi (the girl), which belongs to DC6 and is neuter, however the gender of the 

referent is female. In this group of nouns, morphological information overrides semantic 

information and agreement is mostly grammatically rather than semantically regulated (e.g. 

to koritsi ine omorfo vs to koritsi ine omorfi, “the girlNEUT is beautifulNEUT/FEM”).  

Another categorization that has been proposed in the literature is the one by Anastasiadi-

Simeonidi and Chila-Markopoulou (2003). In line with Ralli (2003), they argue that gender is 
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an inherent and arbitrary feature of the noun stem. However, unlike Ralli (2003), they claim 

that it is predictable to a great extent. Specifically, it can be predicted by semantic features 

(e.g. animate/inanimate, human/non-human) or by morphological features (e.g. certain 

vowels or consonants of the stem which create DCs). Table 3.2 shows the categorization 

proposed by the authors. 

 

Table 3.2 

Noun categorization on declension classes according to Anastasiadi-Simeonidi & Chila-
Markopoulou (2003).  

 Prototypical Non-prototypical 
 +animate -animate +animate -animate 
Masculine -s  -s  
     

 pateras 
(father) 

- himonas 
(winter) 

- 

Feminine -a, -i -u  -s  
 

mama 
(mother) 

epithimia 
(willingess) 

 

ipourgos  

(female 
minister)  

 

odos 
(street) 

 kori 
(daugther) 

praksi  

(act) 
  

  

alepu 
(fox) 

   

Neuter -o, -i, -a  -o, -i -s 
  

vasilopulo 
(prince) 

 

vuno 
(mountain) 

 

 provato 
(sheep) 

 

 dasos 
(forest) 

  

agori 

 (boy) 

 

 trapezi 
(table) 

 

 guruni 
(pig) 

 

   

gati 
(kitten) 

  

kima 
(wave) 
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Anastasiadi-Simeonidi and Chila-Markopoulou build their categorization of nouns within the 

Greek gender system based on the criterion of prototypicality. The authors claim that there is 

a main and prototypical gender system in Greek with certain categories and it obeys certain 

rules. This prototypical system co-exists with some marginal/non-prototypical categories and 

they bring synchronic, diachronic, and acquisition arguments to support their view. Thus, 

prototypical DCs are acquired first during both L1 as well as L2 acquisition. Furthermore, 

diachronic changes strengthen prototypical DCs only through the gradual movement of 

certain nouns from non-prototypical to prototypical DCs via the application of rules, such as 

suffixation. Synchronically, the integration of new word loans11 enhances only prototypical 

categories (prototypical DCs acquire new members). 

Thus, some nouns are prototypically masculine: these are animate nouns, their referent is 

male (pateras (father)), and they bear the morphological ending -s. On the other hand, some 

other masculine nouns are non-prototypical, are inanimate or uninflected nouns (himonas 

(winter)).  

Feminine nouns fall under this prototypical/non-prototypical distinction too. Thus, 

prototypical female nouns are animate, their referent is female and they end in -a, -i, and -u. 

Abstract inanimate nouns denoting action, property or collectivity also fall in this category. 

Non-prototypical female nouns can be divided into three sub-categories and can be either 

animate or inanimate as well: the first subcategory comprises female nouns with a masculine 

referent (frura (guard (of men))); the second subcategory comprises female nouns with one 

form for both masculine and feminine referents (e.g. glosologos (the male/female linguist)); 

the third subcategory includes uninflected loanwords (baby-sitter) or inflected inanimate 

female nouns ending is -s (odos (street)).  

                                                           
11 See also the work by Christofidou (2003) on gender in new loanwords in Greek within the framework of 
Natural Morphology where the productivity of the noun endings is the most crucial factor in gender assignment.  
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Neuter nouns are also divided based on prototypicality. Inanimate neuter nouns are 

prototypical and they end in -o, -i and -a. This class also includes uninflected inanimate 

neuter nouns, neuter nouns ending in -ma and animate nouns such as moro (baby) and gataki 

(kitty)). Non-prototypical neuter nouns include inanimate nouns ending in -s and -n and 

animate nouns (for animals) both inflected (provato (sheep)) and uninflected (koala), as well 

as uninflected human nouns (garson (waiter)). 

To sum up, Anastasiadi-Simeonidi and Chila-Markopoulou support the view that gender 

is predictable in Greek based on semantic rules regarding the matching between grammatical 

and semantic gender for human nouns as well as morphological and semantic rules for 

animate/inanimate nouns. Based on prototypicality, -s is prototypically an index for 

masculine nouns, -a and -i denote feminine nouns and -o, -i and -a denote neuter nouns.  

Except for these two main analyses (Anastasiadi-Simeonidi & Chila-Markopoulou, 2003; 

Ralli, 1994; 2003), Greek gender has been explored by many scholars in theoretical 

linguistics12. 

Another analysis is the one by Christofidou (2003). Christofidou claims that the relation 

between gender and various suffixes can be described on the basis of productivity. According 

to Christofidou, suffixes are not so ambiguous with respect to which gender value they 

encode given that the most productive suffixes for masculine nouns are -as and -is followed 

by -os, for feminine nouns are -a and -i and for neuter nouns are -i and -o. Christofidou bases 

her analysis on the way loanwords are embedded within the gender system as well as 

neologisms. For instance, the suffix -os is considered to encode masculine gender only (while 

in reality there are feminine and neuter nouns with this suffix too) given that there is no 

productivity in the system of feminine or neuter nouns ending in -os. Christofidou also 

                                                           
12 See also the work by Katramadou (2001) for an analysis based on educational purposes. 
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acknowledges the role of semantics in cases of conflict between semantic and grammatical 

information and claims that in these cases semantic information wins. 

Alexiadou and Müller (2008) propose a DC system in Greek similar to the one proposed 

by Ralli (2003), while at the same time their categorization better reflects the high degree of 

syncretism across cases. Table 3.3 shows their categorization.  

Table 3.3 

Noun categorization on declension classes according to Alexiadou & Müller (2008). 

 ‘7 forms’ ‘s-principle’ 

 DC 1 
MASC/FEM 

DC 2 
MASC 

DC 3 
FEM 

DC 4 
FEM 

NOM SING -os -s Ø Ø 
ACC SING -o Ø Ø Ø 
GEN SING -u Ø -s s 
VOC SING -e Ø -Ø Ø 
NOM PL -i -es -es -is 
ACC PL -us -es -es -is 
GEN PL -on -on -on -on 
VOC PL -i -es -es -is 

                       ‘NEUTER’ 

 DC 5   

 

DC 6  

 

DC 7 
NEUT 

DC 8 
NEUT 

NOM SING -o Ø -os Ø  
ACC SING -o Ø -os Ø 
GEN SING -u -u -us -os 
VOC SING -o Ø -os Ø 
NOM PL -a -a -i -a 
ACC PL -a -a -i -a 
GEN PL -on -on -on -on 
VOC PL -a -a -i -a 

 

Alexiadou and Müller (2008) follow Ralli (1994) in their categorization but they also group 

classes at a higher level in which DC1 stands on its own with 7 inflection forms across the 

case system, DCs 2-4 form a category governed by the s-principle13 (syncretism principle) 

                                                           
13 According to the s-principle, “identity of form implies identity of function (within a certain domain, and 
unless there is evidence to the contrary). […]. The s-principle is the null hypothesis both for linguistics as well 
as during L1 acquisition and it plays an important role outside morphology” (Alexiadou and Müller (2008, p. 2).  
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and DC 5-8 form the category of neuter. In this way, they better illustrate the cases of 

transparadigmatic syncretism (syncretism across classes “when two or more classes share the 

same inflection marker which then may or may not be for the same case specification”, p. 2).  

Furthermore, Alexiadou (2004), following Ralli (1994; 2003), discusses Greek DCs and 

supports the view that gender is an inherent property of the noun stem and further explores 

animate nouns. Alexiadou also highlights that the categorization in DCs is not based on 

gender or semantic criteria (animate/inanimate). She deals with animate nouns which can 

take both masculine and feminine referents. For instance, there are animate nouns with the 

same form in both masculine and feminine (glosologos (male/female linguist)). In these 

cases, gender is visible only syntactically via agreement (e.g. with the Determiner) in line 

with Ralli (2002, 2003). Additionally, some nouns with different forms, such as piitis (male 

poet) are inherently specified with masculine, however, the feminine form (piitria) is 

produced via a derivational suffix, and other nouns exhibit two distinct suffixes for male and 

female (daskalos vs. daskala (male vs female teacher)). Alexiadou argues that these cases of 

nouns should be considered having variable gender and the assignment depends on their 

identification with their human referent (Alexiadou, 2004, p. 41).  

Ralli (2002) discusses nouns that are underspecified with respect to gender. Nouns which 

bear an underspecified gender value are the ones whose value is determined by another 

feature or specified by a morphological or syntactic process. Consequently, these nouns do 

not bear a lexically specified gender. The specification of gender can only be done through 

certain feature co-occurrence rules (p. 538). Ralli also talks about persisting 

underspecification (nouns that denote human profession), which is not resolved through 

feature co-occurrence but at the phrasal level through agreement (p. 540) in line with 

Alexiadou (2004). 
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Anastasiadi-Simeonidi (2012) also proposed a new categorization with 6 DCs. DC 1 has 

masculine nouns in -as, -is, -us and -es. DC 2 has female nouns in -a, -i (η), -u, DC3 has 

masculine nouns in -os, DC 4 has neuter nouns in -o and -i (ι), DC 5 has nouns in ma, -as, 

i/(υ), and DC 6 has neuter nouns in -os. She claims that DC 1 is the most productive one for 

masculine nouns, DC2 for feminine nouns and DC4 for neuter nouns. 

Another aspect regarding gender is whether and how gender is related to syntax and how 

it is represented on nouns. As Alexiadou (2004 for Greek) and Alexiadou et al. (2007) show, 

given that gender is primarily an uninterpretable feature it cannot be projected on a syntactic 

head14. Since it is an intrinsic property of the stem it is more closely related to the noun. For 

Greek, Ralli (2003) argues that in animate nouns with variable (underspecified) gender, 

gender is not visible on the noun and underspecification is resolved syntactically (on the 

definite article). Except for these cases, gender is primarily a lexical feature, part of the 

nominal stem and there are no convincing reasons to postulate a category of gender as a 

functional head according to Alexiadou et al. (2007) and Alexiadou (2004) among others. 

Rather, many scholars seem to converge on the view that gender is related to the formation of 

the noun itself and consequently, it occurs in the n head15. Finally, more recent analyses in 

Greek address the issue of variable gender by postulating heads such as Animacy 

(Anagnostopoulou, 2017) or adopt a mixed framework of syntax and phonology to account 

for allomorphy (Markopoulos, 2018). 

Focusing on gender on adjectives, the declension system of adjectives in Greek follows 

that of nouns. However, the way gender is realized on nouns and adjectives is different. 

Gender on nouns is considered to be a classification variable, while adjectives are considered 

to be an exponent of agreement; that is, an adjective is inflected to denote masculine, 

                                                           
14 See Bernstein (1993) who adopts a separate functional head for gender as well as Picallo (1991). See also Di 
Domenico (1997) and Ritter (1993) for analyses where gender is hosted in Num (in Romance languages) or in N 
(in Hebrew). 
15 See also Kramer (2015) and Merchant (2014) for similar views. 
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feminine or neuter based on the gender of the nouns it modifies. Table 3.4 shows how 

adjectives are inflected in Greek (Clairis and Babiniotis, 2005). 

 

Table 3.4 

 Inflection of adjectives in Greek (Clairis and Babiniotis, 2005) 

 Masculine Feminine Neuter  

     
-os, -i, -o megalos megali megalo “big” 

-os, -a, -o oreos orea orea “nice” 

-is, -ia, -i platis platia plati “wide” 

is, -a, iko griniaris griniara griniariko “fussy” 

is, -is, -es asthenis asthenis asthenes “ill/weak” 

 

As pointed out in the beginning of this chapter, Greek marks gender agreement on adjectives, 

both attributives in prenominal position as well as predicative ones in post-nominal position, 

including secondary predication (for a syntactic analysis and the properties of predicative 

modification see Alexiadou, 2001 and Stavrou, 1996). 

Gender is also marked on clitic pronouns, which are also marked for number and case. 

Personal clitic pronouns are one-syllable long, they are morphophonologically merged with 

the verb (they do not bear stress themselves) that can either replace or double (via clitic-left 

dislocation, clitic-doubling) a DP. Clitics are inflected for genitive and accusative case. They 

can also occur in nominative case, but their function is very limited (Holton, Mackridge & 

Philippaki-Warburton, 1999). With respect to their position in the sentence, they can take 

either a preverbal (proclitics) or a post-verbal (enclitics) position depending on the mood of 

the verb they are attached to (proclitics with indicative and enclitics with imperative). With 

respect to their syntactic role, clitics in the accusative case mainly function as direct objects 

and clitics in the genitive case mainly function as possessors. Terzi (1999) also points out that 
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the object-clitic cannot be separated from the verb in any context. Here we focus on the 

description of accusative object-clitics given that they were employed in the construction of 

the experimental material of the current dissertation. Table 3.5 shows how object-clitics are 

inflected.  

 

Table 3.5 

 Inflection of object-clitics in Greek (Clairis & Babiniotis, 2005). 

Person-

 

Singular Plural 
1st me (me) mas (us) 
2nd se (you) sas (you) 
3rd Masc ton 

 

tous 

 
3rd Fem tin (her) tis (them) 
3rd Neut to (it) ta (them) 

 

After having described the categorization of nouns, adjectives, and clitics in Greek, another 

issue which is relevant to the current dissertation is gender markedness in Greek. With 

respect to which gender value is considered to be unmarked, theoretical accounts as well as 

experimental data16 show that this issue depends on many factors. For many scholars, neuter 

is the unmarked value in Greek based on a series of criteria: the majority of nouns are neuter 

in Greek (Mirambel, 1959) and neuter is the value with the most neologisms (Anastasiadi-

Simeonidi & Chila-Markopoulou, 2003; Christofidou, 2003). Even more, it is the index of 

metalinguistic use as well as the value of impersonal structures and at it can also modify 

genderless elements, such as sentences, prepositions, and “mentioned” words (Tsimpli & 

Hulk, 2013)17. However, when animacy/humanness comes into play, the picture gets more 

complex. 

                                                           
16 I postpone the overview of experimental studies on this topic until the next section of this chapter (3.3). 
17 Note that all these studies, which argue that neuter is the default value, primarily focus on inanimate nouns. 
Even more, these studies acknowledge the fact that masculine tends to be the default in animate/human nouns 
(e.g. Kazana, 2011; Tsimpli & Mastropavlou, 2011; Mastropavlou, 2006; Stephany & Christofidou, 2008, 
Anastasiadi-Simeonidi & Chila-Markopoulou, 2003; Gavriilidou & Efthimiou, 2003) see the current section as 
well as the next one (3.3). 
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A great part of the theoretical literature deals with the latter case by analyzing structures 

with ellipsis (Alexiadou, 2017; Merchant, 2014; Sudo and Spathas, 2015) and co-ordination 

(Anagnostopoulou, 2017). Starting from ellipsis, various theoretical studies have explored the 

existence of gender competition in human nouns (Alexiadou, 2017; Merchant, 2014; Sudo & 

Spathas, 2015). These studies also contribute to the issue of lexical specification of gender as 

a feature in nouns denoting human referents. They show that some nouns under ellipsis seem 

to be lexically specified and others not. According to these studies, masculine nouns such as 

daskalos/-a (teacherMASC/FEM) can denote a group of people consisting of both male and 

female referents, suggesting that masculine is the default gender here and has no lexically 

specified gender, while feminine nouns are lexically specified and can only denote a group of 

feminine referents. On the other hand, the picture is different for nouns, such as jatros, which 

can denote either masculine or feminine referents but hold the same marking on the suffix for 

both masculine and feminine gender (o/i jatros (theMASC/FEM doctor)). In these nouns, gender is 

not lexically specified. Finally, nouns such as aderfos/-i (siblingMASC/FEM) always bear 

lexically specified gender. 

Gender resolution when the controller is a coordinate has also contributed to the debate of 

markedness/defaultness. Anagnostopoulou (2017) discusses agreement cases where two 

subjects are in co-ordination affecting formal (syntactic) agreement. In these cases, 

predicative adjectives are valued as masculine when the subjects in co-ordination involve 

humanness (human nouns), such as O andras ke i gineka ine omorfi (The manMASC and the 

womanFEM are beautifulMASC.PL) and neuter when it involves inanimacy (inanimate nouns), 

such as To pandeloni ke i bluza ine plimena (The trousersNEUT and the blouseFEM are 

washedNEUT.PL). At the same time the picture for non-human animates is more complicated. 

Anagnostopoulou discusses these cases where both masculine and neuter seem to be well-

formed agreement patterns: O skilos ke i gata ine agrii/agria (The dogMASC and the catFEM are 
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wildMASC.PL/NEUT.PL). Anagnostopoulou argues that the availability of both genders here reflects 

that semantics distinguishes between human and non-human nouns and not between animate 

and inanimate nouns. She claims that non-human animate nouns are treated as a case in-

between human animate and inanimate nouns and this is why there is a certain degree of 

optionality.  

3.3 Psycholinguistic aspects of gender in Greek Native speakers 

This section discusses Greek data on gender assignment and agreement with studies 

conducted with Greek native speakers, both adults and children.  

First, there are three corpus studies discussing the frequency of each gender value in 

Greek by Mackridge (1985), Kavoukopoulos (1996) and Stephany and Christofidou (2008). 

Mackridge (1985) and Kavoukopoulos (1996) converge on the findings for masculine as 

being the least frequent. On the other hand, their findings differ with respect to neuter and 

feminine. Kavoukopoulos (1996) found that a 10% difference in frequency between feminine 

and neuter, with feminine being the most frequent. Mackridge (1985) found that neuter is the 

most frequent one. This divergence in the findings between the two studies might be due to 

various reasons. For example, Kavoukopoulos analyzed a corpus consisting of both oral and 

written texts, while Mackridge used a smaller corpus with written texts only. Another reason 

might be related to when the studies were conducted (11 years intervening between the two 

studies). More recent evidence from corpora in child-directed speech as well as early child 

speech (Stephany & Christofidou, 2008) is in line with the findings in Mackridge (1985). 

Neuter is the most frequent and masculine the least frequent.  

With respect to how gender assignment is performed, there are three psycholinguistic 

studies in Greek (Mastropavlou, 2006; Mastropavlou & Tsimpli, 2011 and Varlokosta, 2011) 

which mainly test Ralli’s (1994, 2003) theoretical account arguing that gender is not an 

intrinsic property of suffixes but (in most cases) an intrinsic property of the noun stem (see 
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section 3.2 in this chapter). In these three studies reported here, participants performed a 

gender assignment task, that is, they categorized pseudo-nouns in Greek based on their 

gender; pseudo-nouns were nouns consisting of novel stems combined with the existing 

Greek suffixes. In this way, lexical information from the stem is not available and the only 

cue for gender comes from the suffix. 

Mastropavlou (2006) tested gender assignment preferences by examining Greek 

speakers’ ability to predict gender based on information carried by the suffix of the pseudo-

noun. She explored whether Greek native speakers can exploit noun suffixes to predict the 

gender of these nouns. In a study as such, the noun stem is underspecified for gender, in the 

sense that it provides no semantic or phrasal information with respect to gender18. However, 

the information carried by the suffix might help participants with regard to gender 

assignment. Another prediction was that ambiguous noun suffixes (suffixes that occur in 

more than one inflection class or can combine with another gender value too) are less likely 

to facilitate a gender resolution compared to suffixes that provide unambiguous gender 

indications. Given that orthography is a crucial factor in these studies in Greek because it 

disambiguates some of the ambiguous suffixes, Mastropavlou conducted the study in both 

oral and written mode. Sixty-two adult Greek native speakers participated in her study. 

Mastropavlou found that all suffixes, both ambiguous and unambiguous ones, were 

significantly assigned gender by the participants, indicating that they all constitute reliable 

gender cues, both in auditory as well as written form. Thus, there is consistency between 

phonological and orthographic predictive values of most suffixes. The most ambiguous 

suffixes gained lower predictive values (with the exception of -os and -as which both gained 

quite high predictive values) in both phonological and orthographic modes. Based on these 

                                                           
18 Note, though, that certain (morpho)phonological cues of the stem which may affect the assignment of gender 
in Greek were not controlled in the experiment and/or not discussed  (e.g. position of stress, number of syllables, 
stem vowel), see Varlokosta (2011, p. 333). 
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results, Mastropavlou argues that gender is an intrinsic feature of the noun stem in line with 

Ralli (2003), whereas suffixes merely reflect the value of the stem rather than the feature 

itself (Ralli, 2002; Tsimpli, 2003). She argues that noun suffixes build strong gender 

interpretations on the basis of associations developed through exposure to frequent co-

occurrences with certain gender values. Consequently, noun endings constitute strong gender 

cues and should play a significant role in the gender determination and assignment process.  

A few years later, Mastropavlou and Tsimpli (2011) further explored gender assignment 

with pseudo-nouns in Greek and whether it is predicted by suffixes. Specifically, they 

explored the correlation between the predictability of gender based on suffixes and the 

frequency of these suffixes. They concluded that suffixes are part of the mental lexicon and 

bear a certain gender value and the frequency of co-occurrence between a certain gender 

value and a certain suffix plays a role. Thus, Mastropavlou and Tsimpli argued that suffixes 

are specified for a certain gender value. However, they become responsible for the gender 

value of the word only in case of underspecification (p. 52).  

The third study on the topic of gender assignment with pseudo-nouns was conducted by 

Varlokosta (2011). Varlokosta also took morphophonological information under 

consideration in the design of her experiment, such as the position of stress when she created 

the pseudo-nouns. Varlokosta found that unambiguous suffixes are linked with the gender-

target value more than 90% during the gender assignment task. Ambiguous suffixes show a 

less clear pattern: in -os, participants show a clear preference for masculine while in -i, they 

do not show a clear preference for feminine or neuter. Additionally, for ambiguous suffixes, 

the position of the stress and the number of syllables of the word have an impact on 

participants’ preferences. For instance, with -ma, neuter is mostly assigned to three-syllable 

nouns ending in -ma, while feminine is mostly assigned to two-syllable nouns ending in -ma. 

For -os, masculine is mostly assigned to three-syllable nouns stressed on the last syllable, 
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feminine is mostly assigned to three-syllable nouns stressed on penultimate and neuter is 

assigned to two-syllable nouns stressed on penultimate.  For -i, feminine is mostly assigned to 

three-syllable nouns stressed on the last syllable, while neuter is mostly assigned to two-

syllable stressed on penultimate. Consequently, Varlokosta argued that, when morphology 

gives rise to ambiguities, speakers rely on phonological factors, such as position of stress (p. 

344). 

Kazana (2011) looked at gender resolution in co-ordinate nouns by employing 

grammaticality judgements to 26 adult native speakers of Greek. Kazana was interested in 

whether and under what conditions semantic rather than formal agreement might be 

observed. In her dissertation, she distinguishes between expected and unexpected agreement 

patterns: expected patterns are the ones where formal (syntactic) agreement occurs in 

inanimate nouns and semantic agreement in animate nouns. Consequently, she expected 

gender agreement resolution patterns to be modulated by animacy (if not, unexpected patterns 

occur). Kazana tested various factors such as animacy of the first and/or the second co-

ordinate subject, gender combinations of the first and the second subject as well as 

humanness of the first/or the second subject. Here, I mention19 only the cases where 

unexpected agreement patterns were observed (at least for some participants), given that 

these patterns are the ones which are not predicted by animacy values according to Kazana. 

Note that inanimate nouns should show formal agreement and animate nouns should show 

semantic agreement in co-ordinate nouns according to her predictions.  

For animate nouns, the expected patterns were the following: animate singular and plural 

nouns with the same gender resolved to the gender of the conjuncts and animate mixed 

gender conjuncts resolved to masculine, or else to feminine, if nouns denoted females. 

Animate singular nouns did not show any unexpected patterns, but animate plural nouns 

                                                           
19 I do not report the conditions in which all participants gave an expected agreement resolution pattern. 
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showed two unexpected patterns. The first one was when the coordinate phrase consisted of a 

feminine plural and a neuter plural noun, which denoted a masculine referent or an 

unspecified referent such as in the sentence “Oi giagiades ke ta engonia einai harumeni/-a” 

(The grandmothersFEM and grandchildrenNEUT are happyMASC.PL/NEUT.PL). The second one was 

when the coordinate phrase consists of a feminine plural and a neuter plural noun, which 

denoted a feminine referent, such as in the sentence “Oi giagiades ke ta koritsia einai 

harumenes/-a/-i” (The grandmothersFEM and granddaughtersNEUT are 

happyFEM.PL/MASC.PL/NEUT.PL). In this latter case, the majority of participants preferred feminine 

agreement resolution and the rest chose either masculine or feminine with similar frequency.  

For inanimate nouns, nouns with the same gender resolved to the gender value of the 

conjuncts while inanimate nouns with mixed gender resolved to neuter. Inanimate nouns, 

exhibited some unexpected cases too. Abstract coordinate nouns with a masculine and a 

feminine noun resolved not only to neuter (16 out of 26 participants), but also to the 

unexpected masculine (6 out of 26 participants) and feminine (6 out of 26 participants) 

genders such as in the following example: “O thanatos ke i eleftheria itan simantika/-i/es to 

1821” (DeathMASC and freedomFEM are importantNEUT/MASC/FEM in 1821). Concrete coordinate 

nouns of the same combination resolved to both neuter (14 out of 26 participants) and 

masculine (12 out of 26 participants) such as in the following example: “O kanapes ke i 

polithrona ine aneta-/i” (The sofaMASC and the armachairFEM are comfortableNEUT/MASC). 

Furthermore, inanimate singular nouns yield unexpected neuter resolution when the 

coordinate nouns hold the same gender, either masculine or feminine, such as in the 

following examples: “O pinakas ke o kanapes ine megali/-a” (The paintingMASC and the 

sofaMASC are bigNEUT/MASC) and “I kuzina ke i tualeta ine kathares/-a” (The toiletFEM and the 

kitchenFEM are cleanFEM/NEUT). 
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 Kazana argues that animate coordinate nouns follow the semantic resolution principle 

and inanimate nouns follow the syntactic resolution principle. She also argues that the 

unexpected patterns in both groups of coordinate constructions belong to a different principle, 

the referential one which motivates a contextually introduced referent implied in the 

sentence. In summary, these findings show that semantic agreement is not only possible with 

animate nouns, but also with inanimate nouns, even when formal agreement is possible (at 

least to some extent).  

However, the results from this study should be interpreted cautiously for a number of 

reasons: first, the way the data are coded is not clear: in certain cases, the number of total 

responses by condition is smaller than the number of observations by gender. This means, 

that in certain cases, if the speakers came up with two responses, both of them were coded. It 

is not clear why this decision was made, in how many cases these “double entries” occurred, 

and whether they arose from participants who changed their minds (and consequently, their 

answer) or from participants who considered both options as being correct at the same time. 

In any case, these problematic cases reflect a certain degree of uncertainty which is difficult 

to be interpreted in a task as such. Second, no statistical analyses were provided and it is hard 

to tell which of the differences observed reflect real differences or random findings. Other 

issues relate to the number of items and the lack of context/pictures (see Kazana 2011, p. 

207-208 for discussion on the limitations of her study). 

Except from studies with Greek adults, a rich body of evidence on Greek gender, as well 

as its representations and processes, comes from acquisition studies. One of the first studies 

in the acquisition of Greek gender was the one conducted by Stephany (1997). It is a 

longitudinal study consisting of data from 5 monolingual children growing up in Athens (see 

Marinis, 2003 for a detailed discussion of her data). The data come from recordings while 

children were interacting with their family. In three different ages: a) at average age 1;10, b) 
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at average age 2;4 and c) at average age 2;10.  She found that children acquire gender quite 

early (around age 2;7) and they assign gender based on morphological criteria. Semantic 

information plays a role, however, only in human nouns. With respect to agreement, 

Stephany found that there is a form ending in -o which is overgeneralized, while there are 

instances where there is confusion between masculine and neuter (e.g. *o megalo pirgo 

(theMASC bigNEUT towerNEUT)). She also observes that gender agreement between the 

determiner and the noun, at least in the nominative case, occurs quite early (around age 1;10). 

On the other hand, agreement between the adjective and the noun is exhibited later, around 

age 2;4. At the age of 2;10, internal agreement (within the DP) is almost intact. However, 

gender agreement errors on attributive adjectives still occur.  

Mastropavlou (2006) also tested gender agreement in children20 (age: 3-3;7) by using 

production and elicitation tasks. She tested internal agreement in determiner-noun or 

determiner-adjective-noun configurations, as well as external agreement by means of 

adjectival predicates. She found that internal agreement was intact with scores being at 

ceiling. At the same time, external agreement with adjectival predicates was vulnerable 

especially for younger children. The latter finding shows that some aspects of gender are still 

under developmental changes even after the age of 3;6 which is considered to be the age of 

gender acquisition in Greek. Her results on the greater vulnerability of external agreement are 

in line with what Stephany (1997) had found, as pointed out earlier in this section.  

Gavriilidou & Efthimiou (2003) tested the theoretical notion of prototypicality, proposed 

by Anastasiadi-Simeonidi and Chila-Markopoulou (2003), in twenty-seven pre-school 

children at the age of 4;4 and 6 years old by using a gender assignment task. Half of the 

nouns were prototypically animate. They found that children take prototypicality under 

consideration: their gender assignment was significantly better with prototypical than non-

                                                           
20 Here we only discuss data from typically developing children and not the experimental group consisting of 
children with SLI because SLI is beyond the scope of the current dissertation. 
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prototypical nouns. Children’s accuracy was quite high in non-prototypical nouns too. Thus, 

Gavriilidou and Efthimiou argued that children at this age, mainly use morphophonological 

criteria to assign gender and prototypicality can improve their accuracy. For instance, 

children made more errors with masculine nouns in -as than with masculine nouns in -os, and 

they attributed this difference to the fact that accusative in nouns ending in -as coincides with 

the nominative and accusative form of feminine nouns in -a. Furthermore, they found that 

masculine is overused for nouns that denote profession and end in -os, even when the referent 

was feminine and that feminine was overused for nouns ending in -i (note that -i is highly 

ambiguous as a suffix between feminine and neuter). On the other hand, children used (at 

least to some extent) semantic and pragmatic information given that some children assigned 

feminine gender for neuter nouns such as fotomodelo “photo model” and masculine gender 

for neuter nouns such as garson “waiter”. However, these results should be interpreted with 

caution given that there are many methodological considerations that should be kept in mind, 

such as the unequal number of nouns by suffix, frequency of each noun, the fact that some 

nouns were compounds, and that the meaning of some words was very abstract for children 

of this age (e.g. avisos (abyss)).  

Tsimpli and Hulk (2013) argue that the acquisition of Greek gender is a relatively “easy” 

and “straightforward” task for the child learner. Gender distinctions are marked on nouns and 

determiners facilitating the early identification of gender as a classificatory feature of the 

stem. Additionally, they argue that the case syncretism in neuter (case neutralization for 

nominative and accusative in both the determiner and the noun) signals that neuter is the 

default, and masculine and feminine the marked values, during early stages of acquisition. 

Even more, the marking on pronouns and adjectives which occurs consistently (syncretism 

for neuter here too between accusative and nominative), strengthens the learner’s hypothesis 

for the default status of neuter and overall, the Greek gender system. Tsimpli and Hulk 
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(2013) also point out that the 3rd person object-clitic pronoun is the same form with the 

neuter definite article (to), which allows the learner to further extend mappings between 

gender values and morphological markings. Thus, Tsimpli and Hulk conclude that there are 

plenty of cues in which a child learner can rely on, such as frequency of gender marking in 

various targets, transparency of gender cues through suffixes, and consistency of 

morphological distinctions on the noun and its exponents. Given that neuter is both the 

linguistic default (based on syntactic distribution in cases where gender agreement is inert) as 

well as the learner’s default, learners can use syntactic agreement to identify the lexical 

gender in the input as well as to extract probabilities of each (ambiguous) noun suffix with 

each gender value.  

Overall, the existing studies in the monolingual acquisition of gender suggest that it is 

acquired early (by age 3;6 approximately) (Stephany, 1997; Marinis, 2003; Mastropavlou, 

2006; Stephany & Christofidou, 2008). The default value in L1 children seems to be the 

neuter (Tsimpli & Hulk, 2013)21. Finally, although morphophonological cues on the noun 

suffix influence children’s assignment in novel nouns, lexical knowledge of gender 

assignment in real nouns is preceded.  

3.4 Psycholinguistic aspects of gender in Heritage speakers 

In this section I present the hypotheses of the heritage speakers’ literature which are 

relevant to gender (3.4.1) followed by studies on gender agreement across various groups of 

heritage speakers (3.4.2) as well as Greek bilingual groups (3.4.3). 

                                                           
21 Neuter is also the default in L2/bilingual acquisition in Greek as well (Konta, 2013; Tsimpli, 2003; 
Varlokosta, 1995). 
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3.4.1 Hypotheses on gender in Heritage speakers 

The hypotheses developed in the literature of heritage speakers and are relevant to gender 

are the following ones: Incomplete acquisition, attrition/reanalysis, language transfer and the 

Interface hypothesis. 

Incomplete acquisition (Montrul 2002; 2006; 2008; Polinsky, 2007, Silva-Corvalán 1994, 

2003) occurs due to insufficient input during childhood. Incomplete acquisition has also been 

described with the terms partial or interrupted acquisition. This hypothesis predicts that adult 

heritage speakers pattern like child learners with regard to certain features given that the 

acquisition of the heritage language was interrupted from the dominant language and certain 

features of the former were not fully acquired. Specifically, heritage speakers are early 

bilinguals acquiring the majority language in childhood either simultaneously or sequentially 

with the heritage language. At the time a child heritage speaker begins socialization in the 

majority language, the amount of input in the heritage language is usually reduced, leading 

the heritage language to start lagging behind (ending up being the “weak” language of the 

heritage speaker). In the heritage literature, the timing of incomplete acquisition is expected 

to occur primarily in childhood due to insufficient input in the heritage language which may 

hinder its full development. In other words, the prediction is that, if a child and adult deviate 

from the baseline in the same way, it can be assumed that the feature has not been acquired 

(Polinsky, 2011). 

 On the other hand, attrition claims that certain structures have been fully acquired 

throughout childhood, but they are gradually present to lesser degrees (Montrul, 2013; 

Polinsky, 2011; Schmid, 2011, see also Yilmaz & Schmid, 2018 for a detailed overview of 

attrition studies). Thus, under this hypothesis, adult heritage speakers are expected to perform 

significantly worse compared to children. However, attrition has currently been addressed as 

a quite controversial issue because it is unclear when it starts occurring. Benmamoun, 
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Polinsky and Montrul (2010) claim that attrition occurs when a certain phenomenon should 

have been fully acquired by the age of 4-5. Around this age children have usually acquired 

the formal aspects of their native language (Guasti, 2002). Thus, if such phenomena are 

vulnerable for a heritage speaker, they might have undergone attrition and become weaker 

over the lifespan.  

However, the age criterion seems to be arbitrary given that the literature from L1-

acquisition has shown various cases where notoriously difficult phenomena (e.g. passive 

voice in Greek, gender in Dutch; see Tsimpli & Hulk, 2013 and Tsimpli, 2014) are acquired 

quite late: monolingual children fully acquire all aspects of them after the age of 6 or 7. 

Consequently, the timing of acquisition is crucial for attrition. However, whether attrition can 

occur in late acquired phenomena (or whether it occurs in the same was as in early acquired 

phenomena), or what paths it follows across different phenomena acquired over a quite wide 

age range, seems to be less clear. Another consideration is how attrition is evolved over the 

lifespan, what stages are included (if any), and how attrition on a certain structure interacts 

with (triggers or stems from) the instability of other structures. Attrition can be better tested 

with longitudinal data from the same individuals to capture the course of changes. However, 

from a methodological point of view, these data are hard to collect. Another way is to 

compare between heritage children and heritage adults, including monolingual control groups 

of the same age (Polinsky, 2010). More recent studies on attrition have shown that it starts 

occurring early on, when the heritage children are still in adolescence. For example, a general 

decline in the language abilities of teenage heritage speakers has been observed in the 

literature (e.g. Zhou, 2000). 

Furthermore, in an attrition context, either a certain phenomenon will be lost or it will be 

reanalyzed systematically. In other words, it might differ from the corresponding system of 
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the baseline but it is coherent. Consequently, a reanalyzed system is a system on its own rules 

(Polinsky, 2011). 

Both the hypotheses of incomplete acquisition and attrition are helpful to interpret a 

variety of data in heritage speakers and seem to complement each other (Alexiadou, 2018; 

Montrul, 2016; Polinsky, 2011), in the sense that certain phenomena which are acquired early 

are easier to undergo attrition, while later-acquired phenomena are easier to show incomplete 

acquisition/fossilization. Lohndal and Westergaard (2016) argue that attrition patterns show 

more variation compared to incomplete acquisition patterns which are more systematic, 

predictable, and with less variability. Rothman (2007) and Pires (2011) highlight the social 

factors that come into play and point out that incomplete acquisition and attrition cannot 

explain certain phenomena which are attributed to lack of access to formal education in the 

heritage language as well as differences in the quantity and quality of input.  

Another hypothesis is that of language transfer. Language transfer occurs when there is 

interference between the heritage language and the majority language. In second language 

acquisition research, this is one of the most fundamental questions. However, many scholars 

have raised the same question for heritage language research as well. This hypothesis predicts 

that certain structures might be eroded in the heritage language due to their 

unavailability/different availability in the dominant language. However, research has shown 

that certain gaps in the heritage language are not due to influence from the dominant 

language (e.g. gender reanalysis in heritage Russian, Polinsky, 2008). On the other hand, 

other studies have shown such effects (Kaltsa et al., 2017a) for gender in Greek-German and 

Greek-English bilingual children (but not in adult heritage speakers). 

Another hypothesis in the heritage literature is the Interface Hypothesis (IH) (Sorace, 

2011 and references therein). Interface phenomena are notoriously problematic and in 

particular, the syntax-pragmatics interface (Montrul, 2004; 2010). These phenomena are 
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problematic not only for heritage speakers but also for other bilingual groups, such as 

proficient/native-like second language learners (e.g. Belletti, Bennati & Sorace, 2007; Sorace 

& Filiaci, 2006), bilingual children (Sorace & Serratrice, 2009), and L1 attriters (Tsimpli, 

Sorace, Heycock & Filiaci, 2004). The IH predicts that interface phenomena are difficult for 

bilingual groups due to processing constraints. During the constant effort to inhibit one of the 

two languages, a process which requires a great amount of processing costs, fewer attentional 

resources are available for linguistic tasks. Specifically, this process affects the resources 

which are obligatory for the integration of certain types of information: the interface 

phenomena. Thus, the IH predicts that syntactic structures which need purely syntactic 

computations are intact, while interfaces are more vulnerable. Interfaces are always the 

connection point between two linguistic domains (e.g. syntax-semantics, syntax-morphology) 

or between a linguistic domain and a cognitive system outside formal grammar (pragmatics, 

discourse). The interfaces between two linguistic domains are called internal interfaces, while 

the latter case is called external interface. According to the strong version of the IH, external 

interfaces are predicted to be more vulnerable compared to the internal ones (Sorace & 

Filiaci, 2006; Tsimpli & Sorace, 2006). The reason is because co-ordination between syntax 

and more general domains of world knowledge and cognition is more difficult compared to 

co-ordination between two linguistic components. In other words, processing the external 

interface is costlier than processing the internal one. A phenomenon which has been widely 

tested under the IH is the production of overt subject pronouns (Pires & Rothman, 2009; 

Sorace & Filiaci, 2006). Other studies within the heritage speakers’ literature seem to support 

the claim that phenomena between the syntax-semantics and the syntax-pragmatics interface 

are more vulnerable than phenomena outside narrow syntax which require purely syntactic 

computations (Benmamoun, Montrul & Polinsky, 2013a, 2013b; Scontras, Fuchs & Polinsky, 

2015).  
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To sum up, it is quite difficult to dissociate incomplete acquisition from attrition given 

that certain factors should be strictly controlled (e.g. age of onset to the dominant language) 

and longitudinal data are in need to better explore these two hypotheses. On the other hand, 

by looking at internal and external gender agreement within the IH framework, we can make 

clearer predictions on the way interfaces influence the processing of gender agreement. 

Cross-linguistic influence is also a crucial factor which might affect gender in the heritage 

language. 

3.4.2 Studies on gender in Heritage speakers 

The nominal domain is in general quite challenging for heritage speakers. With respect to 

gender agreement, various studies have shown that they perform differently from native 

speakers in both production as well as comprehension, especially with irregular morphology 

(e.g. Håkansson, 1995: Swedish; Montrul et al., 2008: Spanish; Polinsky, 2008: Russian). In 

what follows, I review certain important studies on gender agreement conducted with child 

and adult heritage speakers in various languages.  

Polinsky (2006) studied gender agreement in Russian heritage speakers living in the US 

by means of a free production task. Her participants’ pool comprised 71 heritage speakers 

who used to speak Russian at home from birth but were English dominant (age of onset to 

English: 3-11). The most vulnerable patterns for HSs where gender agreement with 

palatalized stems (sol’ (“salt”), kost’ (“bone”)) as well as stem-stressed neuter nouns (viski 

(“whiskeyNEUT”)). The former category was treated as masculine and this is a pattern which 

has also been observed in Russian monolingual acquisition. The latter category was treated as 

feminine as the use of feminine demonstratives indicated (éta visky (“thisFEM whiskeyNEUT”)). 

This finding led Polinsky to argue that neuter nouns are reanalyzed as feminine nouns in 

heritage Russian, at least for speakers who are not fluent in Russian, while more fluent 

speakers maintain a finer distinction. She also claims that the specific vulnerable gender 
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value is not surprising in the case of heritage speakers given that neuter is the least frequent 

gender value in Russian and that even monolingual children tend to exhibit difficulties in the 

acquisition of neuter. In this study, Polinsky concludes incomplete acquisition together with a 

corresponding reanalysis observed in the gender system of heritage Russian follows certain 

tendencies inherent to native Russian as well.  

In a similar vein, Polinsky (2008) further explored gender in heritage Russian. Like in the 

previous study, she found differences from the monolingual baseline in both production and 

comprehension. She also found that the category of gender is not entirely lost, but it 

undergoes reanalysis from a three-way gender system (masculine, feminine, neuter) to a two-

way one (masculine, feminine) at least in heritage speakers with low proficiency in the 

heritage languages. On the other hand, high-proficiency heritage speakers maintained the 

three-way gender system, although the canonicity of the noun suffix (canonical endings vs. 

non-canonical endings) was a crucial factor for correctly assigning gender to nouns. Polinsky 

argues that these findings do not simply reflect a pattern of fossilization but they also show 

that heritage speakers reanalyzed their system which still remains highly systematic. 

However, note that the heritage speakers of this study were exposed to English (the majority 

language) between the ages of 4-7. By that time, their gender system in Russian (the heritage 

language) had been fully developed and consolidated given that in uninterrupted monolingual 

acquisition Russian gender is acquired around age 2;5-2;7 (see Polinsky and references 

therein), and even neuter nouns end in a stressed value are acquired between ages 3;0 and 4;0. 

Consequently, the acquisition of Russian gender could have been completed, and thus, it 

would be difficult to be captured under incomplete acquisition. If this scenario holds, the 

pattern found in this study is in line with attrition by means of restructuring/reanalysis.  

Alarcón (2011) also offers support to the concept of reanalysis of gender agreement in 

heritage Spanish in the US in both written comprehension and oral production. He tested 
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internal agreement (on the determiner and attributive adjective) with canonical and non-

canonical noun suffixes. In the first task (written gender recognition task), heritage speakers 

exhibited an effect of canonicity of the noun suffix: nouns with overt gender suffixes showed 

higher performance rates. The agreement target (determiner vs. adjective within the DP) did 

not have an impact on HSs’ accuracy. In the second task (oral description task), heritage 

speakers’ accuracy scores revealed an effect of canonicity and an effect of gender (masculine 

agreement significantly better than feminine agreement). Furthermore, non-canonical suffixes 

affected feminine gender significantly more than masculine gender. At the same time, 

masculine agreement was significantly better on the determiner than the adjective but this 

was not the case for feminine agreement, which was overall more vulnerable. Irrespective of 

their errors, the heritage speakers of this study were highly proficient in the heritage language 

and they showed quite high accuracy rates. As Alarcón points out, incomplete acquisition is 

hard to explain the results of the study because the heritage speakers of this study were 

exposed to the dominant language (English) at age 5 and consequently, their acquisition of 

Spanish gender was complete. Although errors occurred, accuracy rates were quite high, 

suggesting that gender is still present in their heritage grammar. 

There are also various studies with heritage speakers which show that the syntax-

semantics interface as well as the syntax-pragmatics interface are vulnerable in heritage 

speakers (for syntax-semantics see: e.g. Montrul & Ionin, 2010 and for syntax-pragmatics 

see: Laleko, 2010; Laleko & Polinsky 2013; 2016). Here we focus only on studies with 

gender agreement at interface contexts. Osch et al. (2014) explored gender agreement as an 

innovative domain to test the IH. They explored the oral production of Spanish heritage 

speakers in the Netherlands. Specifically, they tested gender agreement outside the DP 

(adjectival predication and pronominal reference). These two types of agreement correspond 

to two distinct interface domains (internal interface vs. external interface) for which the IH 
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predicts that they are vulnerable. The strong version of the IH also argues that the external 

interface is more vulnerable than the internal one. The subject and its predicate can be 

considered a morphosyntactic instantiation of agreement and therefore pertaining to an 

internal interface, whereas pronominal reference is typically regarded as a type of anaphoric 

relation, for which the speaker must use the discourse context/world knowledge to make the 

connection between the two elements. Consequently, pronominal reference can be argued to 

be located at an external interface. Osch et al. tested 17 Chilean heritage speakers, 7 first-

generation Chilean immigrants and 8 native speakers from Chile. Overall, the authors coded 

1,693 predicate adjectives and 2,042 pronouns. Their results revealed that HSs had 

significantly lower performance compared to the first-generation immigrants as well as the 

control group. The first-generation immigrants did not differ from the control group. The 

authors proceeded with exploring the factors affecting gender agreement accuracy of heritage 

speakers. They found that heritage speakers made more errors with feminine gender and with 

inanimate nouns. Their results were also modulated by the canonicity of the noun suffix as 

well as distance (heritage speakers’ agreement performance was increasing by the distance 

between the noun and the agreement target) when the antecedent was a feminine noun. They 

also found that agreement domain had an impact on heritage speakers’ accuracy with fewer 

errors occurring with adjectival predication than with pronominal reference confirming the 

strong version of the IH for these two different domains of gender agreement.  

Another study which found that the interface domain has an impact on gender agreement 

performance for HSs is Laleko (2018). As with the studies by Polisnky (2006; 2008) 

described above, Laleko tested gender in heritage Russian in the US as well. Laleko tested 

gender agreement in 29 heritage speakers living in the US and 16 native speakers of Russian 

by means of a scaled acceptability judgement task in which participants were exposed to 

gender agreement violations (and their grammatical counterparts). The material consisted of 
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gender agreement on adjectival predicates and gender agreement on the verb (past-tense). 

The results showed that heritage speakers were similar to the control group in identifying 

correct and incorrect instances of gender agreement in nouns in which gender specification is 

fixed or inherently specified on the stem. However, there were certain difficulties with 

unmarked and underspecified forms characterized by variable agreement behavior (i.e., 

hybrid nouns and common gender nouns). Problems with forms whose gender reference is 

disambiguated at the level of discourse point to the syntax-discourse interface as a locus of 

systematic difficulty for heritage language speakers. Specifically, common gender nouns in 

Russian exhibit the greatest degree of discourse-dependence and they are flexible in taking 

masculine or feminine agreement depending on the biological sex of the referent. Thus, 

common gender nouns are inherently unmarked for gender. These nouns obtained the 

feminine value from heritage speakers in both verbs and adjectives irrespective of whether 

the biological sex of the referent was feminine or masculine (overgeneralization of feminine). 

At the same time, the control group was equally efficient in computing agreement in both 

lexical (nouns with a lexically specified gender value) and referential (common gender 

nouns) contexts of agreement. 

Another issue that has been investigated in the literature is the similarity/difference 

between the linguistic patterns of heritage speakers and second language learners given that 

these two groups share similarities (e.g. amount and scope of input can vary, resulting 

grammar is divergent from the monolingual baseline, cross-linguistic effects, variable 

proficiency) despite their differences (e.g. early vs. late exposure, instructed setting, 

experience with literacy). For example, Montrul et al. (2008) explored gender agreement in 

heritage Speakers of Spanish in the US and compare them with second language learners of 

Spanish in three tasks: a written comprehension task where gender agreement between the 

determiner and the noun was measured, a written morphological recognition task where 
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gender agreement between the determiner and the noun/adjective was measured and an oral 

production task where agreement on the determiner as well as the adjective was measured. In 

these three experiments, 69 heritage speakers, 72 second language learners and 22 native 

speakers of Spanish (similar proficiency scores) were tested. While the native speakers 

performed at ceiling in all tasks, the two bilingual groups were significantly less accurate. 

Both groups performed significantly better with masculine than with feminine gender and 

there were also better at agreement on determiners than adjectives as well as at canonical 

rather than non-canonical noun suffixes. Yet, the results also revealed task effects: the L2 

learners were significantly more accurate on the two written tasks than the oral production 

task and were more accurate than the heritage speakers in the two written tasks. On the other 

hand, the heritage group was more accurate on the oral task than the two written tasks and 

also, more accurate in the oral task than the L2 learners. Montrul et al. argue that the oral task 

better taps into implicit linguistic knowledge compared to the two written tasks, which are 

considered to be more metalinguistic (e.g. no time pressure). Thus, they further argue that 

heritage speakers have more native ability for aspects of morphosyntax but these are 

modulated by the type of task and experience. Finally, they interpret their results in terms of 

incomplete acquisition pointing out what incomplete means for these groups: they claim that 

second language learners’ grammars might be incomplete due to L1-effects, age of 

acquisition or variable input, whereas heritage speakers’ incomplete acquisition might be due 

to impoverished input and influence from the other language. Indeed, the heritage speakers of 

this study were exposed to the dominant language early on (before age 5) and consequently, 

Spanish gender acquisition might have been interrupted and ended up being incomplete. 

Montrul et al. (2014) further explored this issue by employing certain online measures. 

They tested 29 heritage speakers of Spanish, 33 L2 learners of Spanish, and 23 native 

speakers of Spanish. They employed three experimental tasks (gender monitoring task, 
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grammaticality judgement task, word repetition task) in the auditory modality where 

participants had to listen to grammatical and ungrammatical Spanish noun phrases 

(determiner-adjective-noun) and indicate whether the noun phrase was correct or incorrect. 

The results from the first two tasks showed that all groups were sensitive to ungrammatical 

noun phrases both in accuracy and speed. However, in the third task, native speakers and 

heritage speakers revealed sensitivity, while the second language learners did not. In line with 

the previous study, they found that canonicity of the noun suffix significantly affected 

processing in both heritage and L2 speakers. Montrul et al. argue that input frequency and 

reduced language use affected non-canonical suffixes. They also claim that the native-like 

performance of heritage speakers in the word repetition task is perhaps attributed to the 

context of acquisition and particular experience with oral production. 

However, the study of Alarcón (2011) reported earlier in this section tested second 

language learners as well. Unlike the two previous studies of Montrul et al. (2008; 2014), 

Alarcón did not find better performance in the written task of gender agreement for second 

language learners compared to the oral task. At the same time, in the oral task, both groups 

made similar errors but second language learners had significantly lower accuracy compared 

heritage speakers. For example, they overgeneralized masculine gender especially with non-

canonical endings but they did so significantly more often than heritage speakers. However, 

in this study, heritage speakers had completely acquired gender in Spanish, while this might 

not have been the case for the studies of Montrul et al. (2008; 2014). Thus, age of onset to 

English might be a possible candidate for the different results between the studies of Alarcón 

(2011) and Montrul et al. (2008; 2014). 

Another study which compared second language learners with heritage speakers and in 

the same language (Spanish) is Martinez-Gibson (2011). The study explored gender 

agreement in the oral production of both heritage speakers in the US as well as second 
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language learners and found the same patterns of errors in both groups. However, second 

language learners made significantly more agreement errors compared to heritage speakers in 

line with the findings by Alarcón (2011). The study also confirmed the overgeneralization of 

masculine in line with Montrul et al. (2008; 2014) and Alarcón (2011). Given that the age of 

onset to the dominant language for heritage speakers is not reported in the study, it is difficult 

to draw any conclusions about incomplete acquisition vs. attrition/reanalysis. 

To sum up, canonicity of the noun ending, defaultness, proficiency, as well as the type of 

agreement target can all influence gender agreement. At the same time, the data show that in 

most cases gender in heritage languages seems to be reanalyzed and simplified to a certain 

extent (at least for heritage speakers with low proficiency in the heritage language), 

especially in languages with three genders (Russian). Internal agreement is more accurate 

than the external one, offering support to the IH. Second-language learners tend to perform 

similar types of errors in gender agreement as heritage speakers; however, they tend to be 

systematically less accurate even when the proficiency level between heritage speakers and 

second language learners is controlled. Similar performance, however, does not necessarily 

imply the same source of difficulties and consequently, we cannot treat these groups alike. In 

what follows, I focus on Greek studies on gender conducted with child and adult speakers 

whose Greek was either the minority or the majority language.  

 

3.4.3 Studies on Greek gender in early bilinguals 

Kaltsa et al. (2017a) explore whether the availability of grammatical gender in the other 

language has an impact on bilinguals’ gender system in Greek. They studied the production 

of Greek gender and gender agreement with real and novel nouns in Greek-English and 

Greek-German bilingual children and they also measured early and current amount of 

exposure, maternal input, as well as the amount of exposure to Greek in a school setting. The 
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structures tested were determiners within the DP as well as adjectival predicates. They 

recruited 102 bilingual children (age: 10;0 - 12;0). Fifty-two of them were English-Greek 

bilinguals and 50 German-Greek bilinguals. A control group of 35 Greek monolingual 

children of the same age was also recruited. The bilingual groups were located either in 

Greece or USA/Germany. Consequently, Greek was either the majority or the minority 

language of these children. The participants were presented with the pictures of the real and 

novel nouns and they were subsequently asked a question about the picture. The question 

always triggered a response with obligatory production of the determiner or the adjectival 

predicate. Their results on the gender assignment task revealed that all groups were better in 

real than in novel nouns and they all performed better in masculine and neuter nouns than in 

feminine nouns. Furthermore, the other language (German is a language with grammatical 

gender too, while English is not) seemed to influence children’s performance given that 

Greek-German bilingual children performed similarly to the monolingual children and 

significantly better from Greek-English children. In the agreement task, all groups were better 

in agreement with real than with novel nouns. Both bilingual groups were overall less 

accurate than the monolingual group. All children performed better in neuter nouns followed 

by masculine nouns. The two bilingual groups did not differ from each other and they were 

both statistically different from the monolingual children. Thus, the other language (English 

vs. German) affected assignment but not agreement22. Greek vocabulary scores influenced 

children’s accuracy (better vocabulary scores - higher accuracy) with greater impact on 

assignment than on agreement. Kaltsa et al. (2017a) also found that various types of input 

measures affected bilingual children’s performance in gender and gender agreement with real 

                                                           
22 Notice though that this finding might not reflect that agreement is more intact to cross-linguistic influence 
than assignment is. Greek-German children might not show an advantage over Greek-English children because, 
although German has gender agreement and thus it is inflectionally closer to Greek, it does not mark gender on 
adjectival predicates (the agreement structure of this study). Another explanation might be that agreement with 
predicates is overall more vulnerable compared to cases of internal agreement irrespective of the L1, and this is 
perhaps why these two bilingual groups perform alike.  



  

105 
 

nouns (home language, current language use practices, majority language of the community 

and family socio-economic status), while the role of early literacy and later school skills are 

the main predictors of gender accuracy scores for novel words.  

Vasić, Chondrogianni, Marinis, and Blom (2012) looked at the online comprehension of 

gender agreement in Greek23 as the majority language of L1-Turkish children who were born 

and raised in Greece. The study tested the online processing of internal gender agreement 

between the determiner and the noun. Twenty-six Turkish-Greek bilingual children (mean 

age: 7;10) and twenty-five Greek monolingual children (mean age: 7;7) were recruited. The 

bilingual children were dominant in their minority language-Turkish and the mean age of 

onset to the majority language-Greek was 5.6. A self-paced listening task was employed 

which tested participants’ reaction to sentences which included gender agreement 

ungrammaticalities compared to grammatically correct sentences. Their results show that 

both monolingual as well as bilingual children are able to detect gender agreement 

ungrammaticalities during auditory sentence comprehension. Even more, there were 

differences within the variable of gender: ungrammaticalities with feminine nouns exhibited 

stronger processing penalty compared to ungrammaticalities with masculine and neuter 

nouns. Bilingual children were sensitive to ungrammaticalities during online processing as 

well despite the fact that their L1-Turkish does not encode gender. Note that Greek gender 

has been found to be considerably problematic for adult L2 learners of Greek with Turkish as 

L1 (Chondrogianni, 2008; Tsimpli, 2003). 

Egger, Hulk, and Tsimpli (2018) explored the acquisition of gender in Greek-Dutch 

bilingual children living in the Netherlands. They tested gender on determiners and 

attributive adjectives in both their minority language (Greek) as well as their majority 

language (Dutch) in comprehension and production. Twenty-one Greek-Dutch bilingual 

                                                           
23 The study also tested Turkish-Dutch bilingual children. Here we focus on Greek data because they are 
relevant for the current dissertation. 
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children were recruited who were exposed to both languages from birth. Overall, the results 

revealed cross-linguistic influence in the form of acceleration: the minority language (Greek), 

the gender of which is more transparent, positively affected bilingual children’s performance 

on the majority language (Dutch), the gender of which is more opaque and notoriously 

difficult to acquire even by monolingual children. The data from Dutch showed considerable 

variation for the children’s performance. In common nouns, children performed better in 

production than comprehension. On the other hand, in neuter nouns, children scored higher 

than in common nouns, however, this effect was modulated by input to Dutch. Children with 

more than 50% input in Dutch scored equally high in both comprehension and production 

while at the same time children with less than 50% input in Dutch scored better in 

comprehension. Turning to the Greek data, neuter gender was always at ceiling in all tasks. 

On the other hand, agreement with masculine and feminine nouns was more vulnerable. 

Vocabulary reliably predicted accuracy in production with feminine and masculine nouns: 

children with lower vocabulary scores had lower accuracy in agreement in production. 

Additionally, Egger et al. compared their bilingual group with the bilingual group from 

Unsworth (2013) who were English-Dutch simultaneous bilingual children in order to 

address cross-linguistic influence and the way it affects the acquisition of gender in Dutch. 

This comparison showed that Greek-Dutch bilingual children performed better in Dutch 

gender compared to English-Dutch bilingual children matched for age, confirming the 

prediction that Greek gender would be beneficial in the discovery of Dutch gender. 

In a similar vein, Marinis et al. (2017) tested gender assignment in Greek monolingual 

(mean age = 7.7) and Turkish-Greek sequential bilingual children (among other groups of 

Dutch and children with SLI) with a mean age of 8. The latter group had Turkish as their 

home language and Greek was their majority language (mean age of onset = 5.6). The 

children completed a production task which elicited gender on the DP. The task was 
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controlled for certain psycholinguistic factors, such as frequency, length, age of acquisition 

and animacy of the nouns tested. Marinis et al. found that bilingual children significantly 

differed from the monolingual children who showed ceiling performance and that 

morphophonological cues of the noun endings affected bilingual children’s performance: 

transparent morphological cues for each gender led to higher performance rates.  

To date, only two pilot studies with adult Greek heritage speakers (Alexiadou, 2011; 

Zombolou, 2011) looked at patterns of gender agreement descriptively. Alexiadou ran a pilot 

experiment with Greek heritage speakers in Germany by means of a gender assignment task. 

Ten heritage speakers who were born and raised in Stuttgart took part while they all self-rated 

themselves with very high rates. She reports high accuracy scores across the various 

declension classes: participants performed at ceiling. They only showed lower accuracy with 

feminine nouns of DC 1 ending in -os where the overgeneralization pattern was always to 

masculine (DC 1 includes masculine and feminine in -os). Note that in this class, the 

predictive value of the suffix is low for feminine (Mastropavlou and Tsimpli, 2006), the 

frequency of that suffix-gender combination is low too, and this class is neither productive 

nor prototypical (Anastasiadi-Symeonidi & Chila-Markopoulou, 2003; Christofidou, 2003). 

Thus, this pattern of results is quite similar to what other studies in various languages have 

found.  

Zombolou (2011) explored heritage Greek in Argentina by means of interviews. Her data 

come from 20 heritage speakers of Greek (age: 20-75) who were either second or third 

generation immigrants. Zombolou found that heritage speakers overused 

unambiguous/default gender suffixes in the plural in the position of ambiguous/non-default 

suffixes with respect to gender. For example, -es is the default suffix for feminine nouns in 

the plural in DC 3 (based on the analyses proposed by Ralli, 2003 and Alexiadou and Müller, 

2008). However, feminine nouns of DC 4 form their plural with the suffix -is. Heritage 
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speakers, tended to mark the plural feminine nouns of DC 4 by adding the suffix of DC 3 

instead of the suffix of DC 4 (e.g. *apadises instead of apadisis). In other words, they tended 

to use a more prototypical DC for each gender in plural (Anastasiadi-Symeonidi & Chila-

Markopoulou, 2013).  

To sum up, Greek gender seems to be acquired early in Greek as a minority and a 

majority language and bilingual speakers exhibit quite good performance which improves 

with better vocabulary skills, amount of input and (bi)literacy skills. However, certain aspects 

of gender are more vulnerable and certain difficulties might persist: feminine gender seems to 

be more vulnerable compared to neuter and masculine gender, which are the overgeneralizing 

values when errors occur, the transparency of the ending of the noun affects agreement, and 

external gender agreement (predictive adjectives) is more vulnerable than the internal one 

(attributive adjectives). 

In this dissertation, I explore HSs’ performance in cases of external agreement which has 

been shown to be relatively vulnerable, as outlined above. I specifically explore the Interface 

Hypothesis extended to gender agreement following Osch et al. (2014). Furthermore, I use 

evidence from production as well as real-time and end-of-sentence comprehension to better 

tap into the implicit processes and strategies HSs use in their heritage language. 
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Chapter 4 

Objectives of the present studies 

4.1 Aim of the present studies 

This dissertation comprises two studies: Study 1: Online measurements - Experiment 1 & 2 

and Study 2: Downstream and offline measurements. Both studies looked at the same 

phenomenon, i.e. gender attraction, and addressed similar research questions and hypotheses, 

as shown below. The participants’ samples are from the same populations (Greek native 

speakers from Greece and Heritage speakers of Greek in Berlin) and the same participation 

criteria were applied in both studies. Thus, the samples between the two studies were very 

similar, which is an important aspect mainly for the heritage speakers’ groups.  

The present thesis has two aims: a) to explore gender agreement in comprehension in 

Greek monolingual and bilingual groups, and b) to investigate the role of interference 

(attraction) from syntactically unavailable constituents (attractors) in both grammatical and 

ungrammatical sentences such as vrice ti siŋdαγi ja to γliko skisméni/*skisméno (“He found 

the recipeFEM for the dessertNEUT tornFEM/*NEUT”). Study 1 addresses these aims throughout the 

time course of sentence comprehension and Study 2 complements the picture by measuring 

the downstream consequences (e.g. after the final interpretation of the sentence has been 

reached) of participants’ reaction to the same experimental stimuli as in Study 1.  
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4.2 Motivation 

The motivation of the current studies lies behind two research gaps in the literature of 

bilingualism in heritage contexts as well as psycholinguistics.  

First, it is still unclear whether gender agreement in Greek is a vulnerable domain for 

adult heritage speakers given that there are no studies systematically exploring the issue. 

Specifically, it is unclear whether it is systematically vulnerable (e.g. do heritage speakers of 

Greek perform in a different way from the monolingual baseline in gender agreement?), to 

what extent (e.g. which gender value is more vulnerable? Does the agreement domain play a 

role? Which agreement targets show diverging patterns?), and under which conditions (e.g. is 

this vulnerability task-dependent?). Although there is a rich body of work in other heritage 

languages (see section 2.3 in chapter 2), such as Spanish, Italian, Russian, Norwegian and 

Dutch, Greek as a heritage language is less explored, especially in adult heritage speakers and 

in real-time comprehension. Second, Greek gender and gender agreement have been widely 

and extensively tested across second language learners as well as bilingual children (see 

section 2.2.2 in chapter 2), however Greek still lacks data from adult heritage speakers of 

Greek. Consequently, these two studies fill this research gap and contribute to the 

development of a more coherent picture about the similarities and differences between the 

Greek baseline group and the heritage Greek bilingual group. Moreover, the greatest part of 

the literature on Greek has mostly focused on gender assignment or gender agreement within 

the Determiner Phrase (DP), such as, agreement on determiners, pronouns, as well as 

attributive adjectives, while less research has been done in agreement targets outside the DP, 

such as, adjectival predicates and/or pronominal reference.  

At the same time, although the role of interference (attraction) in agreement 

configurations has been tested widely, the feature of number (and especially in English) 

dominates the agreement attraction literature. Although the phenomenon has led to the 
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development of many accounts, as well as computational models, there is currently no 

satisfying account which can explain all aspects of the findings adequately in comprehension 

(Acuña Fariña, 2012, p. 278). A large body of this literature has focused on the semantic 

factors (of the head noun) that regulate attraction, while the issue of what happens with 

attraction when semantic factors are absent is less investigated. This is where gender comes 

into play because it can contribute not only to the comparison between number and gender at 

the semantic level (e.g. semantic gender in animate nouns) but also at the syntactic level (e.g. 

grammatical gender in inanimate nouns). The current studies focus on gender agreement 

attraction with nouns which hold grammatical gender. 

Another motivation is the fact that agreement attraction in bilingual groups is less 

explored and the existing studies in heritage speakers are scarce (see 2.3 in Chapter 2). These 

studies have employed measures which targeted the final interpretation of the sentence; as a 

result, there is no evidence about how heritage speakers process attraction in real-time 

comprehension (e.g. at the time encountering the attractor region or the agreement target). 

The current studies combine both online and downstream measures to better explore the 

mechanisms involved in gender agreement computations. 

4.3 Research questions 

The current studies address the following research questions: (1) Are Greek native speakers 

sensitive to gender agreement violations during sentence comprehension? (2) Do heritage 

speakers of Greek exhibit the same sensitivity to gender agreement violations as Greek native 

speakers? (3) Are Greek native speakers prone to gender agreement attraction? (4) Are 

heritage speakers equally prone to attraction as native speakers? 
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4.4 Hypotheses 

With respect to research question (1), native speakers of Greek are expected to exhibit 

differences between grammatical and ungrammatical sentences (at least when there is no 

mismatch between the gender value of the head and the gender value of the attractor noun).  

With respect to research question (2), the null hypothesis (2a) is that heritage speakers do 

not differ from the monolingual baseline when processing sentences with gender agreement 

violations. The alternative hypothesis (2b) is that heritage speakers exhibit different patterns 

in gender agreement compared to the monolingual baseline. Specifically, the Interface 

Hypothesis (following the extension of this hypothesis on gender agreement by Osch et al., 

2014) predicts that gender agreement at the interfaces will be vulnerable. The strong version 

of the IH also predicts that external interfaces (e.g. gender agreement on pronominal 

reference) are expected to be notoriously problematic.  

With respect to research question (3), the null hypothesis (3a) is that Greek native 

speakers are not prone to attraction. On the other hand, if they are prone to attraction, then 

this could occur either according to the retrieval account (Wagers et al., 2009) (3a) or the 

percolation account (Nicol et al., 1997) (3b). The retrieval account (3a) would predict that 

Greek native speakers are expected to show decreased sensitivity in an ungrammatical 

sentence when the gender value of the head noun mismatches the gender value of the 

attractor either with a marked (neuter heads with feminine attractors) or with an unmarked 

attractor (feminine heads with neuter attractors). In other words, they will exhibit an illusion 

of grammaticality with an ungrammatical sentence when there is a gender mismatch between 

the head and the attractor. This illusion due to gender mismatch should affect only 

ungrammatical sentences (grammaticality asymmetry). On the other hand, a representational 

account (3b) would predict that Greek native speakers exhibit difficulties in detecting not 

only an ungrammatical sentence but also a grammatical one when there is gender mismatch 



  

113 
 

between the gender of the head and the gender of the attractor. In other words, participants 

will experience not only an illusion of grammaticality in ungrammatical sentences but also an 

illusion of ungrammaticality in grammatical sentences due to gender mismatch (absence of 

grammaticality asymmetry). A representational account would also be more compatible with 

markedness effects: (more) attraction with marked attractors (neuter heads with feminine 

attractors).   

With respect to research question (4), I rely on the previous literature (e.g. Lago et al., 

2018; Veenstra et al., 2018) which has shown that Heritage speakers/early bilingual children 

exhibit similar attraction patterns to the baseline group. Consequently, heritage speakers of 

Greek are expected to converge with the monolingual baseline in their attraction patterns. 
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Chapter 5 
 
 

STUDY 1:  Online measurements - Experiment 1 & Experiment 2 
 

This chapter consists of Study 1 and reports its Methodology (5.1) and Results (5.2) for both 

groups of participants (NSs and HSs). As pointed out in the previous chapter, Study 1 was 

conducted to test whether gender agreement attraction occurs in online comprehension in 

Modern Greek by using a self-paced listening methodology, and whether HSs exhibit the 

same processing profiles with NSs in gender agreement and gender agreement attraction. 

5.1 Methodology 
 

5.1.1 Participants 
 

One hundred and four healthy adults (mean age = 21.6, range = 19-27, 33 females) with no 

history of speech or language impairment and with normal hearing (self-reports) completed 

the tasks of Study 1. The pool of participants consisted of two groups of Greek native 

speakers; Greek speakers residing in Greece (NSs) having Greek both as their home language 

as well as the majority language of their society, and Greek speakers residing in Germany 

having Greek as their home language (HSs) and German as the majority language of their 

society. Naturally, all participants provided informed consent and they received a fee of 10 

Euros/hour for their participation. This and all other experiments reported in this dissertation 

were approved for ethical conduct by DGfS (Deutsche Gesellschaft für Sprachwissenschaft). 
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5.1.1.1 Native Speakers 
NSs’ group consisted of 52 Native Speakers (NSs) from Greece (mean age = 23.2, age range 

= 18-33). They were born and raised in Greece, they have never lived abroad and both of 

their parents were Greek and born and raised in Greece. Twenty-nine of them had graduated 

from Greek universities in Thessaloniki or were university students at the time of testing. 

5.1.1.2 Heritage Speakers  

The following information reported here was collected by means of a Questionnaire 

(Appendix A) which was created for the purposes of this dissertation24. The HSs’ group 

consisted of 52 participants (mean age = 21.6, age range = 19-27). They were born and raised 

in Berlin and had acquired Greek from birth and sequentially or simultaneously German (age 

of onset to Greek = 0, mean age of onset to German 1.7, range = 0-4). Additionally, the 

heritage speakers’ parents were from Thessaloniki and Giannitsa, as the control group from 

Greece, which is crucial due to the type/quality of Greek input they provided their children 

with (see also Table 5.1 for certain demographic information).  

 

 

 

 

 

 

 

                                                           
24 The questionnaire was created based on similar questionnaires (e.g. strong influence and some parts were kept 
identical to COST Parental Questionnaire by Laurie Tuller and Camille Messarra) and highly adopted to fit the 
needs of the current Study and its population. 
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Table 5.1 

Participants’ demographic information (Study 1). 
 Heritage speakers Native Speakers 

N 52   52 

Age 21.6 (19-27) 23.2 (18-33) 

Gender 19 males 23 males 

Born and raised Berlin, Germany Thessaloniki and Giannitsa, Greece 

Age of Onset to Greek From birth From birth 

Age of Onset to German 1.7 (0-4)  - 

Families 

(parent-language 
combinations) 

22 participants:  

both parents 1st generation 
immigrants 

17 participants:  

1 HS parent & 1st generation  
immigrant parent   

13 participants:  

1 German parent  & 1 1st 
generation immigrant parent 

Both parents Greek (born and 
raised in Greece and they have 
never lived abroad) 

Higher education 

(University) 
26 participants 29 participants 

Formal bilingual education 

43 participants (primary schools 
and/or secondary schools) 

mean years of bilingual education: 
7 years (0-13) 

no 

Self-ratings in Greek 72%  (40-100) - 

Self-ratings in German 92%  (70-100) - 

Speech rate in Greek 

(words/minute) 
91 (26-180) 116 (47-164) 

Speech rate in German 115 (57-185) - 

 

Regarding the languages HSs’ parents speak, three combinations were observed in this 

Study; (a) the parents of 22 HSs were both Greek, they were 1st generation immigrants from 
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Greece, born and raised in Greece, who moved to Germany as adults and learnt German as a 

second language, (b) the parents of 17 HSs were Greek and one of them was a HS of Greek 

who was born and raised in Berlin by Greek parents and had Greek as the home language and 

German as the language of the society, and the other one was a first-generation immigrant as 

in (a), and (c) there were 13 participants whose one parent was Greek like in (a), and the 

other one was a native speaker of German. 

  Twenty-six HSs had received higher education in German universities in Berlin or 

were university students at the time of testing. Even more, 43 had received bilingual 

education in the majority language/German as well as the minority one/Greek (mean years of 

bilingual education = 7), mainly throughout primary school in which half of the subjects were 

in Greek. At higher levels of education many of them switched to monolingual German 

schools (mean years of monolingual German education = 6.8); half of the participants (N = 

27) attended German-Greek (European) bilingual primary schools but later on, monolingual 

German high/secondary schools.  

HSs self-rated their Greek and German proficiency on 1-10 scale based on 4 skills: 

reading, writing, listening and speaking. Their ratings were averaged to obtain an overall 

measure of language proficiency25. The average rating in Greek was 72% (range = 40-100) 

and in German 92% (range = 70-100) and the difference was statistically reliable (t(51) = -

10.12; p < .001), reflecting that HSs gave higher self-ratings in their dominant language, 

German.  

Speech rate (words by minute) was also calculated as a measure of lexical proficiency 

(Benmamoun, Montrul, and Polinsky, 2010; Polinsky, 2008) based on the narration task they 

                                                           
25 Self-ratings are considered a reliable measure of language proficiency even for HSs in the literature (see e.g. 
Lago et al. (2018) and references therein), although not unanimously; see Benmamoun et al. (2010) for 
discussion on the issue. Additionally, Benmamoun et al. make the opposite claim and show evidence from 
Heritage Russian and Korean. I believe that self-ratings can be informative for individuals who had received 
instruction/official bilingual education in the language of testing (note that this is the case for the majority of 
participants in the current study) due to systematic feedback as well as good metalinguistic knowledge. 
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all participated in (see Baseline task 3 in this Study). Overall, they exhibited quite high levels 

of speech rate in Greek with an average of 91 (range = 20-180) words by minute, although 

NSs of Greek outperformed them with a mean of 116 (range = 47-164) words by minute 

(t(51) = -4.90; p < .001). On the contrary, HSs’ speech rate in German (mean = 115, range = 

57-185) did not significantly differ from the monolingual German speech rate (mean = 119, 

range = 97-136) (p = .630). Within the HSs’ group, speech rate in Greek was lower than in 

German (t(101) = -4.84; p < .001). 

With respect to the use of each language, first, the current use was 46% Greek (range = 

10-78) and 54% German (range 10-95). The past use was 60% Greek and 40% German 

during the first four years of their life, and 54% Greek and 46% German between ages 4-11. 

Table 5.2 below summarizes these self-reports. 

 

Table 5.2 
 Percentages of HSs’ language use based on self-reports. 

 German Greek 
ages 

  

40 60 
ages 

  

46 54 
current use 54 46 

 

In the questions relevant to which language they feel more at ease with, 73% reported 

they are currently feeling more at ease with German, 8% reported both languages, and 19% 

reported Greek. Between the ages 4-11, 37% of the participants reported Greek as the 

language they used to feel more comfortable with, while 58% reported German and 5% 

reported both languages. Between the ages 11-18, 62% reported German as the language they 

felt more comfortable with, 17% reported Greek and 21% reported both languages. Table 5.3 

summarizes these self-reports. 
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Table 5.3  
Percentages of HSs feeling at ease by language based on self-reports. 

 German Both Greek 
ages 

  

58 5 37 
ages 

  

62 21 17 
now 73 8 19 

 

None of the participants had ever relocated to Greece but most of them visited Greece at 

least once per year and they used to do so during their childhood too.  

 

5.1.2 Materials and Design 

Experiment 1. The experiment included a self-paced listening task (see below) followed 

by comprehension questions. Two sets of head nouns were tested, feminine and neuter head 

nouns; the following variables were manipulated for each set in a 2x2 within-subjects design: 

a) the Grammaticality of the sentence (grammatical, ungrammatical): grammatical when the 

gender between the predicate and its head was identical, and ungrammatical when the gender 

between the predicate and its head differed, and b) the Attractor (match, mismatch): attractor 

match when there is gender match between the head and the attractor, and attractor mismatch 

when there is a mismatch between the head and the attractor. Both the head and the attractor 

remained in the singular form. This resulted in four experimental conditions. 24 items (6 by 

condition) for each head noun (24 for feminine heads and 24 for neuter heads) were 

distributed across four lists in a Latin Square design after being combined with 48 

grammatical fillers of similar length. Consequently, 25% of all trials within each list were 

ungrammatical (12 ungrammatical feminine targets, 12 ungrammatical neuter targets). None 

of the fillers included the structure under investigation. The fillers consisted of object relative 

clauses, subject-object ambiguities, as well as sentences with different prepositions instead of 
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ja. Additionally, 8 practice trials (all of them grammatical) were also created and none of 

them included the target configuration. 

Feminine and neuter heads were chosen to test for markedness asymmetries in inanimate 

nouns between the most marked gender value (feminine) in Greek and the least marked one 

(neuter). Two sets of 24 items of the type Initiation - Verb - Head - Attractor - Agreement 

target - Adverb - PP - Modifier were constructed, where Head is a grammatically accessible 

NP-head in ACC, Attractor is an intervening PP including an NP in ACC licensed by the 

preposition ja (“for”), and Agreement target is a past-participle in mediopassive voice. Note 

that in Greek the modification of the attractor by the adjectival predicate is illicit in this 

configuration. Thus, only the Object (the Head here) can be modified by the adjectival 

predicate. To test gender agreement attraction, the structure of a small clause was selected, 

because a configuration in which a noun intervenes between the head noun and the agreement 

target and in which all the elements are inflected for gender was needed. With respect to the 

syntactic and discourse properties of the small clauses in Greek, I rely on the existing 

syntactic analysis (Jiménez-Fernández and Spyropoulos, 2013). This configuration with the 

head in object position - instead of subject position - was selected because Greek bears 

morphological case, which could strongly influence attraction patterns when the head is in 

Subject position with NOM and the attractor bears ACC due to morphological 

disambiguation (for experimental evidence in support of this claim see Hartsuiker et al., 

2003; Iraklidou et al., 2011, among others). Additionally, given that PPs create temporal 

ambiguities regarding their attachment point, namely they can be attached to an NP as 

modifiers or to the Verb as complements (verb vs. object in the current configuration), the ja-

PP was intentionally selected instead of other PPs because it modifies the NP instead of the 

verb more frequently and clearly, mainly due to its rich lexical content, as it has been shown 

by speakers’ attachment preferences as well as the online comprehension of temporarily 
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ambiguous sentences (Katsika, 2009). Consequently, ja-PP was always a modifier of the 

object across all items. Additionally, careful consideration was also taken to avoid container 

readings (e.g. the plate for the soup) with ja-PP because the PP has been argued to act as a 

complement of the verb in these readings and not as a modifier of the NP (see Stavrou, 2003 

for analysis and discussion on this issue).  

As for the suffixes of the heads, feminine heads ended in -a and -i, and neuter heads 

ended in -i -o and -ma. Thus, both sets of heads included at least one suffix with a strong 

predictive value26 for the specific gender. In both gender values, all suffixes were 

prototypically27 combined with each gender value. Regarding the attractor nouns, the 

feminine ones ended in -i, -a and the neuter ones in -o and -i. Half of the suffixes were 

creating a harmony with the ending of the past-participle in ungrammatical conditions to test 

the role of harmony (if agreement attraction occurs in Greek). The role of the suffix of the 

head (if any) was beyond the scope of this study and was not tested28. Both heads and 

attractors always followed a definite article (τοNEUT vs. τηFEM). Each attractor and each past-

participle were used twice. There were 3 verbs in past-tense and perfective aspect consisted 

of two-syllables each: βρήκε “found”, είχε “had” and είδε “saw”. These verbs were equally 

distributed across the various items. The agreement target was followed by certain 

prepositions which were also used equal times: κάτω (“down”), από (“from”), μέσα (“in”), 

δίπλα (“next to”), πάνω (“on”). 

Frequency, length, as well as plausibility were also taken under consideration because 

they are crucial factors in real-time processing studies. Length was measured in syllables; the 

                                                           
26 See Mastropavlou & Tsimpli (2011) for the predictive values of suffixes in Greek as well as Chapter 3 in this 
dissertation. 
27 See Anastasiadi-Simeonidi & Chila-Markopoulou (2003) for the concept of prototypicality in Greek gender as 
well as Chapter 3 in the current dissertation. 
28 Although the question whether (and how) the features of the head could influence attraction and/or agreement 
itself is undoubtedly an interesting question, I could not test that within the same experiment. These 
manipulations would require, all else being equal, several other experiments targeting the various suffixes (and 
including at least 6 sentences by each suffix). This topic needs to be tested in the future. 
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length was 2 syllables for each verb introducing the small clause, between 2-4 syllables for 

heads, 2-3 syllables for attractors, 3-4 syllables for agreement targets, and 2 syllables for the 

adverbs followed the target. The length of each word within each single item across different 

conditions was identical. Given that different nouns for attractors in the matching and 

mismatching conditions were used (see Tables 5.4 - 5.7), frequency was measured by 

extracting and comparing the lemma frequency from the National Hellenic Corpus. The 

difference between the matching and mismatching attractors was not significant (for feminine 

nouns: mean matching attractors = 0.058 vs mean mismatching attractors = 0.029, t(23) = 

1.33, p = .205; and for neuter nouns: mean matching attractors = 0.036 vs mean mismatching 

attractors =  0.065, t(23) = -0.76, p = .457). Additionally, there was an effort to normalize the 

items with respect to plausibility for head noun - attractor - agreement target between the 

match and mismatch conditions. This effort was done by receiving feedback for the 

naturalness of the items from both linguists as well as naïve native speakers of Greek. What 

is more, careful consideration was taken with respect to the lexical choices of the materials 

through participants’ feedback during piloting and consultation with experts who teach Greek 

as a second and/or heritage language because HSs have a more restricted vocabulary in their 

minority language compared to NSs. 

All trials were followed by a yes or no comprehension question to ensure participants’ 

attention and verify their comprehension. The comprehension questions were constructed 

with either theta-role reversal or lexical replacement and there were never referring to the 

head, the attractor or the agreement target.  

Grammatical sentences were recorded in a sound booth by a female native speaker of 

Greek in such a way to avoid co-articulation. The comprehension questions were recorded by 

a male native speaker of Greek. The ungrammatical versions of the sentences were created 
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through splicing out the agreement target and replacing it with the target from a grammatical 

sentence (Ferreira et al., 1996; Marinis, 2010). 

 

 

Table 5.4 
 A complete item for feminine heads in Experiment 1.  

 

                                               R1-2 INITIATION  

                                                Όταν   ο     Γιάννης  μπήκε στην   κουζίνα βρήκε… 

                                               When  the  John        went    in-the kitchen found… 

Condition 

 

R3 

HEAD 

R4 

ATTRACTOR 

R5 

TARGET 

grammatical match 

 

τη           συνταγή 

the(FEM)  recipe(FEM) 

για την        πίτσα 

 

for the(FEM) pizza(FEM) 

σκισμένη 

torn(FEM) 

ungrammatical match 

 

τη           συνταγή 

the(FEM)  recipe(FEM) 

για την        πίτσα 

 

for the(FEM) pizza(FEM) 

σκισμένο 

torn(NEUT) 

grammatical mismatch 

 

τη           συνταγή 

the(FEM)  recipe(FEM) 

για τo          ψωμί 

for the(NEUT) bread(NEUT) 

σκισμένη 

torn(FEM) 

ungrammatical mismatch 

 

τη           συνταγή 

the(FEM)  recipe(FEM) 

για τo          ψωμί 

for the(NEUT) bread(NEUT) 

σκισμένο 

torn(NEUT) 

                                                R6-8 CONTINUATION  

                                                πάνω στο τραπέζι  της       κουζίνας. 

                                                on      the   table    of  the  kitchen. 

“When John went into the kitchen, he found the recipe for the pizza/bread torn on the kitchen table” 
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Table 5.5  
A complete item set for neuter heads in Experiment 1.  

 

                                               R1-2 INITIATION  

                                               Όταν   ο     Γιάννης  μπήκε στην   κουζίνα βρήκε… 

                                               When  the  John        went    in-the kitchen found… 

Condition 

 

R3 

HEAD 

R4 

ATTRACTOR 

R5 

TARGET 

grammatical match 

 

το             κουτάλι 

the(NEUT) spoon(NEUT) 

για το            γλυκό 

for the(NEUT) dessert(NEUT) 

λερωμένο 

stained(NEUT) 

ungrammatical match 

 

το             κουτάλι 

the(NEUT) spoon(NEUT) 

για το            γλυκό 

for the(NEUT) dessert(NEUT) 

λερωμένη 

stained(FEM) 

grammatical mismatch 

 

το             κουτάλι 

the(NEUT) spoon(NEUT) 

για τη          σούπα 

for the(FEM) soup(FEM) 

λερωμένο 

stained(NEUT) 

ungrammatical mismatch 

 

το             κουτάλι 

the(NEUT) spoon(NEUT) 

για τη          σούπα 

for the(FEM) soup(FEM) 

λερωμένη 

stained(FEM) 

                                                R6-8 CONTINUATION  

                                                πάνω στο τραπέζι  της      κουζίνας. 

                                                on      the   table    of  the  kitchen. 

“When John went into the kitchen, he found the spoon for the dessert/soup stained on the kitchen table” 

 

Experiment 2. Experiment 2 was similar to Experiment 1. The crucial modification here was 

the target of the agreement. In this experiment, agreement on pronominal reference was 

tested by using object-clitic targets. Although there were some minor changes to the items, 

the heads as well as the attractors were identical to Experiment 1. The first change was on the 

verb of the introductory sentence; 3 verbs in past-tense and imperfective aspect were equally 

distributed across items (epsahne, anazituse, jireve “was looking for”) and the verb following 

the object-clitic target in past-tense and perfective aspect (vrike “found”, eide “saw”, entopise 
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“found”, anakαlipse “discovered”, adikrise “countered”). The same variables as in 

Experiment 1 were manipulated. 

 

Table 5.6 
 A complete item set for feminine heads in Experiment 2. 

 

                                               R1-2 INITIATION  

                                                Όταν   ο     Γιάννης  μπήκε στην   κουζίνα αναζητούσε… 

                                               When  the  John        went    in-the kitchen  he was looking for… 

Condition 

 

R3 

HEAD 

R4 

ATTRACTOR 

R5 

TARGET 

grammatical match 

 

τη           συνταγή 

the(FEM)  recipe(FEM) 

για την        πίτσα 

for the(FEM) pizza(FEM) 

και τη βρήκε 

and ø it(FEM) found 

ungrammatical match 

 

τη           συνταγή 

the(FEM)  recipe(FEM) 

για την        πίτσα 

for the(FEM) pizza(FEM) 

και το βρήκε 

and ø it(NEUT) found 

grammatical mismatch 

 

τη           συνταγή 

the(FEM)  recipe(FEM) 

για τo          ψωμί 

for the(NEUT) bread(NEUT) 

και τη βρήκε 

and ø it(FEM) found 

ungrammatical mismatch 

 

τη           συνταγή 

the(FEM)  recipe(FEM) 

για τo          ψωμί 

for the(NEUT) bread(NEUT) 

και το βρήκε 

and ø it(NEUT) found 

                                                R6-8 CONTINUATION  

                                                πάνω στο τραπέζι  της       κουζίνας. 

                                                on      the   table    of  the  kitchen. 

“When John went into the kitchen, he was looking for the recipe for the pizza/bread and he found it on the 
kitchen table” 
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Table 5.7 
 A complete item set for neuter heads in Experiment 2. 

 

                                               R1-2 INITIATION  

                                                Όταν   ο     Γιάννης  μπήκε στην   κουζίνα έψαχνε 

                                               When  the  John        went    in-the kitchen he was looking for… 

Condition 

 

R3 

HEAD 

R4 

ATTRACTOR 

R5 

TARGET 

grammatical match 

 

το             κουτάλι 

the(NEUT) spoon(NEUT) 

για το            γλυκό 

for the(NEUT) dessert(NEUT) 

και το βρήκε 

and ø it(NEUT) found 

ungrammatical match 

 

το             κουτάλι 

the(NEUT) spoon(NEUT) 

για το            γλυκό 

for the(NEUT) dessert(NEUT) 

και τη βρήκε 

and ø it(FEM) found 

grammatical mismatch 

 

το             κουτάλι 

the(NEUT) spoon(NEUT) 

για τη          σούπα 

for the(FEM) soup(FEM) 

και το βρήκε 

and ø it(NEUT) found 

ungrammatical mismatch 

 

το             κουτάλι 

the(NEUT) spoon(NEUT) 

για τη          σούπα 

for the(FEM) soup(FEM) 

και τη βρήκε 

and ø it(FEM) found 

                                               R6-8 CONTINUATION  

                                               πάνω στο τραπέζι  της       κουζίνας. 

                                               on      the   table    of  the  kitchen. 

“When John went into the kitchen, he was looking for the spoon for the dessert/soup and he found it on the 
kitchen table” 

 

In Experiment 1 and 2 the self-paced listening methodology was employed (Ferreira et al., 

1996; Marinis et al., 2003) and reaction-time and accuracy data were collected. The 

presentation of the stimuli as well as the recording of both end-of-sentence responses and 

reaction time were controlled by E-prime software (Psychology Software Tools, Pittsburgh, 

PA).  The stimuli (sentences) were auditorily presented region by region. The sentences were 

divided in eight regions as indicated in example (5.1) below. In (5.1) R3 shows the Region of 

the Head, R4 shows the Region of the Attractor and R5 shows the Region of the agreement 

target. 
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(5.1) Όταν ο Γιάννης μπήκε στην κουζίνα, / βρήκε / τη συνταγή / για το γλυκό / σκισμένη /  
                        R1                                         R2            R3                R4                 R5 
πάνω / στο τραπέζι / της κουζίνας.  
  R6          R7                 R8 

When John went into the kitchen, / found / the recipe / for the bread / torn / on / the table / of 

the kitchen/ 

“When John went into the kitchen, he found the recipe for the bread torn on the kitchen 

table”.                  

The duration of the sound files did not differ on the attractor region (Region 4) between 

the attractor noun in the attractor match condition and the attractor noun in the attractor 

mismatch condition; Experiment 1: feminine head nouns: mean duration (in milliseconds) of 

attractor match = 1018, mean duration of attractor mismatch: = 999, (t = 1.60; p = .114); 

neuter head nouns: mean duration of attractor match = 1013, mean duration of attractor 

mismatch= 1016, (t = -0.24; p = .809); Experiment 2: feminine head nouns: mean duration of 

attractor match= 999, mean duration of attractor mismatch= 979, (t = 0.620; p = .536); neuter 

head nouns: mean duration of attractor match = 999, mean duration of attractor mismatch = 

996, (t = 3.22; p = .748). The duration of the sound files did not differ on the agreement target 

(Region 5) either (e.g. between the grammatical target and the ungrammatical target): 

Experiment 1: feminine head nouns: mean duration of grammatical target = 898, mean 

duration of ungrammatical target = 907, (t = -40.48; p = .630); neuter head nouns: mean 

duration of grammatical target = 899, mean duration of ungrammatical target = 895, (t = 

0.19; p = .854); Experiment 2: feminine head nouns: mean duration of grammatical target = 

1030, mean duration of ungrammatical target = 984, (t = 1.29; p = .200); neuter head nouns  

mean duration of grammatical target = 968 , mean duration of ungrammatical target = 1061, 

(t = 0.185; p = .854). 
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In what follows, the methodology of the Baseline tasks is described. Note that the 

baseline tasks were created to test HSs’ knowledge of gender assignment and agreement in 

Greek.   

Baseline task 1 - lexical decision: gender assignment. This was a gender assignment 

task where the heads from Experiments 1 and 2 were tested to make sure that HSs know how 

to correctly assign gender in these nouns. Accuracy and RTs were measured. The task 

included the head nouns of Experiment 1 and Experiment 2. Consequently, there were 12 

feminine nouns and 12 neuter nouns. Even more, an additional set of 12 nouns was also 

added for each of the two gender values. 24 masculine nouns were also included in the task 

for balance given that gender bears a three-way distinction in Greek. Thus, there were 72 

items (nouns) in this task.  

Baseline task 2 - elicitation: gender agreement. This task was a gender agreement task 

to check HSs’ knowledge of gender agreement rules in the structures used in Experiments 1 

and 2. Consequently, the task targeted the production of gender agreement in adjectival 

predicates and pronominal reference/object-clitics. The gender value of the head was 

manipulated (feminine, neuter, masculine) and there were 6 sentences for each gender value. 

Masculine was included here too for reasons of balance. Note that the task targeted accuracy 

in the production of gender agreement with simple NPs without a local NP intervening 

between the head and the agreement target. In the first part, the experimenter initiated a 

sentence based on a certain noun depicted on the picture and the participants were asked to 

complete the sentence (orally). The picture always depicted a pair of similar objects which 

they differed to a certain property (e.g. size, length etc). Each time, one of the objects was in 

a red circle. In this way, the contrast between the two objects and consequently, the adjective 

the participant had to produce (the adjective to describe the object in the red circle) was better 

illustrated. For example, the experimenter might have said: O Πινόκιο βρίσκει την πόρτα… 
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“Pinnochio finds the door…”, while the picture was depicting two doors, an open one and a 

closed one, with the open one in a red circle. Then the participant had to produce the 

adjective ανοιχτή “open” in the correct form (singular, feminine, ACC). In the second part of 

the task, the pictures included someone doing something to someone else/something. For 

example, the experimenter asked the participants Τι κάνει ο πυροσβέστης στη φωτιά; “What is 

the firefighter doing to the fire?” and the participant had to answer to the question based on 

the picture by saying Τη σβήνει “Ηe is putting it out” where the pronoun τη is the object-clitic 

form marked with gender, number and case. Notice that in Greek, the object-clitic is the only 

pragmatically licit option as an answer in this context. 

Baseline task 3 - oral narration: gender agreement. Baseline task 3 was conducted to 

check participants’ production and speech rate (words by minute) in both languages. The task 

targeted gender agreement accuracy in adjectival predicates and pronominal reference in the 

oral production of HSs. Participants watched two short movies with Tom and Jerry on 

YouTube29 and they narrated the story. The narrations were then transcribed and speech rate 

as well as gender accuracy on adjectival predicates and pronominal reference were measured.  

5.1.3 Procedure 

Study 1 consisted of two sessions for each participant. All participants were tested 

individually by the same experimenter. In the first session, participants completed the written 

consent form (in Greek for NSs and in German for HSs) and afterwards the language 

questionnaire (Αppendix 1). The questionnaire was administered orally by the experimenter 

in the form of an informal interview given that some of the participants were not fluent in 

                                                           
29 Tom and Jerry, episode 63, “The flying cat, Part 2” https://www.youtube.com/watch?v=sY4y4xqjK10. Tom 
and Jerry, episode 62, “Cat napping” https://www.youtube.com/watch?v=zvKSAzIV0JY. The two short movies 
were selected among similar movies through piloting which was done to check various psycholinguistic factors, 
such as the number of the characters in each story, how well participants remember the story, the number of the 
main events that take place so that participants can narrate relatively smoothly.  
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reading Greek. After the questionnaire, the participants completed either Experiment 1 or 

Experiment 2. 

In Experiment 1 and 2, participants were seated comfortably at a desk and they listened 

to the sentences on a laptop via headphones. In each trial, they listened to a sentence region 

by region by pressing a button on the button box. Participants were instructed to listen to each 

region for comprehension and then to press the button as soon as they were ready to receive 

the next region. In this way, a step by step record of the parse can be obtained as it unfolds 

(Marinis et al., 2003). To proceed to the comprehension question, participants had to press 

the same button. To indicate their answer to the comprehension question, they had to press 

the yes/no button. Participants received feedback on their accuracy to comprehension 

questions in each trial; the LEDs on the button box flashed green three times for a correctly 

answered question and red for an incorrectly answered question. There were 8 practice trials 

in the beginning of the task. The underlying rationale of the task is that longer RTs are 

expected for a certain condition on a specific region indicating relatively higher processing 

difficulty compared to a control condition. The self-paced listening task lasted around 45 

minutes and the whole session lasted 1h and 30 minutes approximately. 

Due to the similarity of the items between Experiment 1 and Experiment 2, the second 

session was conducted at least two weeks after the first session. To avoid order effects, the 

order of Experiment 1 and 2 was counterbalanced between the two sessions; thus, half of the 

participants completed Experiment 1 in the first session and Experiment 2 in the second 

session and the rest half in the reverse order.  

In the second session, which lasted approximately 1 hour and 15 minutes, the second 

self-paced listening task was conducted followed by the baseline tasks. The order of the tasks 

within the session was kept constant for all participants to avoid potential bias in the online 

tasks due to the explicitness of the structure under investigation in the baseline tasks. For this 



  

131 
 

reason, the self-paced listening was administered first followed by the gender agreement task 

(Baseline task 2), the gender assignment task (Baseline task 1) and the oral narration of the 

short movie (Baseline task 3). Each of the two experiments lasted 40-45 minutes. 

In Baseline task 1 (gender assignment) participants had to listen to nouns on a laptop 

through headphones and they were asked to decide the gender of each noun by pressing the 

right button on the response box to indicate the value of the noun: left button for masculine 

nouns, middle button for feminine nouns and right button for neuter nouns. They received 

feedback on their accuracy after each response (the LED lights on the response box were 

blinking green (correct response) or red (incorrect response)). They also listened to 5 practice 

trials in the beginning of the task. They were instructed to be as fast and accurate as possible. 

The task lasted 5 minutes. 

Baseline task 2 (gender agreement) was an elicitation task. Participants were presented 

with pictures and listened to the preselected questions constructed by the experimenter to 

elicit gender on adjectival predicates and pronominal reference. The task lasted 10 minutes 

approximately. 

In the baseline task 3 (narration task), participants were asked to watch the short movie 

and then narrate the story as accurately as they could. They all watched the movie twice 

before the narration task. Participants had given consent before the recording of the narration 

task. No feedback was given to them when there were asking for clarifications or when they 

could not access the intended word lemma during their narration. However, the experimenter 

was providing them with feedback (e.g. the parts of the story that might have missed, 

incorrect word selections, and grammatical errors) in the end of the session if they wanted to. 

HSs completed both the German and the Greek narration (one in each session with 

counterbalanced order). The German narration was also completed by 11 German NSs and 

the Greek narration was completed by the NSs of Study 1. The German narrations were 
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conducted by two assistants30 who were native or near-native speakers of German and the 

Greek narrations were conducted by the main experimenter who is a native speaker of Greek.  

5.1.4 Predictions  

NSs. If attraction occurs in Greek, certain RT patterns are expected in the mismatch 

conditions: if gender agreement attraction is asymmetrical, which means it occurs only in 

ungrammatical sentences due to the presence of a mismatching attractor, an interaction 

between Grammaticality and Attractor is expected, reflecting significantly shorter RTs in the 

ungrammatical mismatch condition (illusion of grammaticality) on the region of the 

agreement target (R5) compared to the ungrammatical match condition and at the same time; 

this difference should not be significant for the grammatical pair of conditions. However, if 

gender agreement attraction is symmetrical, then it should occur in grammatical sentences too 

(illusion of ungrammaticality). Then, a main effect of Attractor is expected with longer RTs 

for the Attractor region (R4) itself in the mismatch conditions, indicating processing 

difficulties to mismatch. If markedness modulates attraction patterns, then attraction is more 

likely to occur with marked attractors (e.g. neuter heads-feminine attractors) than with 

unmarked attractors (e.g. feminine heads-neuter attractors). If NSs are overall sensitive to 

agreement violations a main effect of Grammaticality is expected with longer RTs in 

ungrammatical sentences than in grammatical ones.  

HSs. For the baseline tasks (1-3) which were created as control tasks for HSs, HSs are 

expected to show similar accuracy patterns to NSs in the gender assignment task (baseline 

task 1), the gender agreement task (baseline task 2), as well as in their oral production of 

gender agreement (baseline task 3), if their knowledge on this grammatical phenomenon is 
                                                           
30 The assistants were trained by the main experimenter so that the same instructions are given to the 
participants in both languages and in the same way. The assistants did not speak/know Greek at all. Before the 
narration task in German, the assistants were introducing themselves to the participants and spent a couple of 
minutes as a warm-up during which the discussion between the assistants and the participants occurred only in 
German. Additionally, participants were explicitly informed and instructed to avoid speaking Greek from the 
time the German task had started. 
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intact. If not, accuracy is expected to be significantly lower for HSs. Regarding the contrast 

between agreement with adjectival predicates and agreement with pronominal 

reference/object-clitics, if the Interface Hypothesis is correct, HSs’ accuracy as well as RT 

patterns are expected to be significantly different from those of NSs in both structures, 

especially in the structure of pronominal reference with the object-clitic targets (External 

interface). With respect to the attraction manipulations, if both groups retrieve cues similarly, 

then HSs should not exhibit differences in their attraction patterns compared to NSs. 

5.1.5 Analysis 

The data analysis was conducted in R (R Development Core Team 2017) and specifically 

in the library languageR which makes use of the lme4 package. For accuracy data, logistic 

mixed models were fit and in the case of the log-transformed Reaction Times (RTs) linear 

mixed effects models were fit for correct responses only. For each experimental factor across 

the analyses reported in this dissertation, a contrast was defined and centered (effects coding: 

.5, -.5). The initial random effects structure of all models included random intercepts and 

slopes for both participants and items. When the models failed to converge, the maximal 

random effects structure was gradually simplified (starting from items and keeping a constant 

order of simplification) following the recent literature (Barr et al., 2013), until convergence 

was reached. 

The data of the self-paced listening tasks (Experiment 1 & Experiment 2) were treated in 

the following way: a 75% criterion of accuracy in the filler sentences was set for participants. 

The same criterion was applied to experimental sentences for items. In this way, I ensured 

that the analyses include only participants who performed the task proficiently as well as non-

defective items. Thus, in Experiment 1, 2 HSs and 2 Items were removed and in Experiment 

2, 4 HSs, 1 NS, and 3 items were removed. For the RT analysis, residual RTs were calculated 

by subtracting the duration of each region (sound file) from the Raw RTs (Felser, Marinis & 
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Clahsen, 2003; Ferreira et al., 1996; Marinis, 2010) for each item. Extreme values below 

150ms and above 4,500ms were excluded from the analysis. Additionally, values below or 

above 2.5 SD from each participant’s mean by condition and by group were treated as 

outliers and deleted. Overall, the data cleaning did not affect more than 15% of the data 

(Ratcliff, 1993) in any of the datasets in Experiment 1 and Experiment 2. The fixed effects 

were Grammaticality, Attractor, and Trial Order (Order of item presentation) as well as their 

interactions for each head noun. Following previous studies on agreement attraction in 

comprehension (e.g. Reifegerste et al., 2016; Tucker et al., 2015: 12), Order of Item 

Presentation was modeled since a) it is a well-known predictor in these tasks, and b) the 

effects of grammaticality and/or attraction might diminish over time (Tucker et al. 2015, p. 

12, footnote 9). The regions analyzed were R3 (the region of the head), R4 (the region of the 

Attractor), R5 (the region of the agreement target), and the 3 post-critical regions, namely R6 

and R7 (for potential spillover effects), as well as R8 (the wrap-up/sentence-final31 region). 

For each experiment, I first analysed the data of the NSs in order to address theoretical issues 

of attraction in the psycholinguistic literature. As a second step, I analysed the data of the 

HSs in comparison to the NSs to investigate if there are differences between the groups. NSs 

and HSs were analyzed separately and a model with Group (NSs, HSs) was modeled as a 

factor with effects coding (-.5, .5) when the two groups showed different profiles (following 

other studies in bilingual processing (e.g. Lago et al., 2018; Scontras et al., 2018; Sekerina & 

Sauermann, 2017 among others)). 

                                                           
31 The sentence final region was analyzed because the literature has recently shown interesting and quite 
informative patterns of results in the sentence-final position (e.g. Erikkson, 2016; Gattei et al., 2015; 
Santesteban et al., 2017), and second, because I wanted to check potential attraction effects when the final 
interpretation of the sentence has been reached in the realm of early and late measurements of agreement 
attraction (Tanner et al, 2014; see also Häussler, 2009 for detailed discussion). 
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5.2 Results 

This section presents the results of Study 1 consisting of the online comprehension tasks of 

gender agreement attraction with adjectival predicates (Experiment 1) and object-clitics 

(Experiment 2) as agreement targets as well as the baseline tasks (1-3) which targeted HSs’ 

knowledge of gender assignment and agreement rules in Greek. The results are presented 

based on Group; first the results of Native Speakers (NSs) (5.2.1) from Experiment 1 

(5.2.1.1) and Experiment 2 (5.2.1.2) followed by the results of the HSs (5.2.2) in Experiment 

1 (5.2.2.4) and Experiment 2 (5.2.2.5). For the group of HSs, the corresponding between-

group comparisons, when necessary, are also reported after each analysis. The baseline tasks 

are presented for HSs32 (baseline task 1: 5.2.2.1, baseline task 2: 5.2.2.2 and baseline task 3: 

5.2.2.3) as well.  

5.2.1 Native Speakers 

In what follows NSs’ results from Experiment 1 (5.2.1.1) and Experiment 2 (5.2.1.2) are 

reported.   

5.2.1.1 Experiment 1 

Accuracy.  Overall, NSs were 95% (SD = 22, range = 85-100) accurate in the filler sentences 

indicating that they successfully completed the task. Following the exclusion criteria reported 

in the analysis (5.1.5), none of the participants was removed from the dataset because their 

accuracy in the questions of the filler sentences was exceeding the minimum threshold (75%). 

One experimental item (from the dataset of the neuter heads), though, was considered 

defective due to the participants’ low accuracy score (< 75%) and deleted. Feminine heads: 

In the experimental trials with feminine heads, NSs’ mean accuracy to the comprehension 

                                                           
32 The results of NSs in these baseline tasks are also reported along with the results of HSs in the same sections 
(5.2.2.1 – 5.2.2.3), and not separately, given that these tasks act as control tasks for the heritage group regarding 
gender assignment and agreement knowledge in comprehension and production. 
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questions was 97% (SD = 18, range = 83-100).  There were no significant differences by 

condition (see Appendix B, Table B3). Neuter heads: In the comprehension questions, NSs’ 

mean was 97% (SD = 16, range = 73-100).  There were no significant differences by 

condition (see Appendix B, Table B5).  

Reaction times. Only trials in which participants responded correctly to the 

comprehension question were included in the analysis of RTs. Extreme values below 150 ms 

or above 2,500 ms as well as outliers (values being 2.5 SDs above or below the mean by 

condition and by region) were deleted following the trimming criteria described in the 

analysis (5.1.5). Feminine heads: The average data loss due to trimming was 5.2% by 

condition (grammatical match: 5%, ungrammatical match: 5.4%, grammatical mismatch: 

4.9%, ungrammatical mismatch: 5.4%). Figure 5.1 shows NSs’ mean RTs and the standard 

error of the mean by condition and region.  

` 

Figure 5.1 Native speakers’ mean reaction time by condition in feminine heads in 
Experiment 1. Error bars indicate the standard error of the mean across participants. Region 
3: Head, Region 4: Attractor, Region 5: Agreement target (adjectival predicate), Region 6: 
first post-critical region, Region 7: second post-critical region, and Region 8: sentence-final 
region. 
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The results of the mixed-effects models in the log transformed residual RTs are reported in 

Table 5.8 for Regions with significant results for Attractor or/and Grammaticality.  

Table 5.8 
Linear mixed-effects model results in Experiment 1 with feminine heads for native speakers. 

 β SE t p 

Region 5     

Grammaticality 0.150 0.065 2.30 .023 

Attractor -0.182 0.062 -2.92 .004 

Trial Order -0.004 0.0005 -8.73 < .001 

Grammaticality:Attractor -0.336 0.132 -2.54 .0012 

Grammaticality:TrialOrder -0.002 0.001 -1.69 .094 

Attractor:TrialOrder 0.002 0.001 2.36 .019 

Grammaticality:Attractor:TrialOrder 0.004 0.002 1.94 .055 

Region 6     

Grammaticality 0.234 0.063 3.71 < .001 

Attractor -0.052 0.062 -0.84 .401 

Trial Order -0.004 0.0004 -9.12 < .001 

Grammaticality:Attractor -0.014 0.131 -0.11 .916 

Grammaticality:TrialOrder 0.003 0.001 -2.83 .006 

Attractor:TrialOrder 0.001 0.001 0.61 .545 

Grammaticality:Attractor:TrialOrder 0.0004 0.002 0.24 .809 

 
 

The analysis did not reveal significant differences of Grammaticality or Attractor on 

Regions 3 (the region of the head noun) and 4 (the region of the Attractor) (see Appendix B, 

Table B4). Specifically, the fact that Attractor was not significant on Region 4 reflects that 

the gender mismatch itself between the gender value of the Attractor and the gender value of 

the head does not increase RTs. On the critical region, Region 5 (the region of the agreement 

target), there was a main effect of Grammaticality indicating that RTs in the ungrammatical 
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sentences were longer than in the grammatical sentences. The effect of Attractor was 

significant reflecting that RTs for the mismatch condition were shorter than the match 

condition. Trial Order was also significant, reflecting that RTs were getting shorter 

throughout the task, as Figure 5.2 shows. The interaction between Attractor and Trial Order 

was significant and the interaction between Grammaticality and Attractor was significant too. 

The two-way interaction between Grammaticality and Attractor was also involved in a 

marginally significant three-way interaction with Trial Order towards the opposite direction 

of the two-way interaction, indicating that the significant interaction of attraction 

(Grammaticality * Attractor Match) tends to get attenuated during the task (Figure 5.2). 

  

Figure 5.2 Native speakers’ mean reaction 
time by condition in feminine heads in the first 
half and second half of Experiment 1 in the 
critical region (Region 5)33. Error bars indicate 
the standard error of the mean across 
participants. 

Figure 5.3 Native speakers’ mean reaction 
time by condition in feminine heads in the first 
half and second half of Experiment 1 in the 
post-critical region (Region 6). Error bars 
indicate the standard error of the mean across 
participants. 

 

 

 

                                                           
33 Note that for easier illustration, Trial Order was dichotomized for the graphs by way of a Median split. All 
analyses treat Trial Order as a continuous factor, however. 
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The pairwise comparisons targeting the interaction between Grammaticality and Attractor 

showed that the difference between the ungrammatical match and the ungrammatical 

mismatch conditions was significant (�̂�𝛽 = -0.144, SE = 0.035; t = -4.14; p < .0001), while 

there was no significant difference between the grammatical match and the grammatical 

mismatch condition (�̂�𝛽 = -0.013, SE = 0.049; t = -0.27; p = .793), indicating attraction in 

ungrammatical sentences only. Additionally, the difference between the grammatical match 

and the ungrammatical match was significant (�̂�𝛽 = 0.127, SE = 0.033; t = 3.83; p < .001) and 

the difference between the grammatical mismatch and the ungrammatical mismatch was not 

significant (�̂�𝛽 = 0.009, SE = 0.032; t = 0.30; p = .767). The pairwise comparisons targeting 

the interaction between Attractor and Trial Order showed that Trial Order affected RTs in the 

attractor match conditions (�̂�𝛽 = -0.006, SE = 0.0006; t = -9.45; p < .0001) significantly more 

than in the attractor mismatch conditions (�̂�𝛽 = -0.003, SE = 0.0007; t = -4.82; p < .0001). In 

Region 6, which was the first post-critical region, the interaction of attraction was not 

significant anymore. Only Grammaticality and Trial Order effects were present here. The 

Grammaticality effect was modulated by Trial Order reflecting attenuation of grammaticality 

effects during the task, as Figure 5.3 shows. Pairwise comparisons revealed that 

ungrammatical sentences were significantly modulated by Trial Order (�̂�𝛽 = -0.006, SE = 

0.0006; t = -9.18; p < .0001) to a greater extent than grammatical sentences (�̂�𝛽 = -0.003, SE = 

0.0006; t = -5.14; p < .0001). 

 Since feminine heads with neuter attractors exhibited attraction as well as 

grammaticality effects on the critical region (Region 5), the role of Harmony was also 

explored. In order to statistically assess whether harmony between the Attractor and the 

agreement target (past-participle) modulates attraction and/or grammaticality, RTs between 

ungrammatical sentences were compared using Attractor (match, mismatch) and Harmony 

(harmony, no harmony) as predictors of RTs in Region 5. Figure 5.4 shows mean RTs by 
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condition. Table 5.9 reports the results of the current analysis. The model detected a main 

effect of Attractor confirming the initial model of attraction with feminine heads in 

ungrammatical sentences. However, Harmony and crucially, the interaction between 

Harmony and Attractor were not significant, reflecting that harmonic cues between the 

attractor and the agreement target do not modulate RTs. 

 

 

Figure 5.4 Native speakers’ mean reaction time in ungrammatical sentences by Attractor 
(match, mismatch) and Harmony (harmony/no harmony) in feminine heads on the critical 
region (Region 5) of the agreement target (past-participles). Error bars indicate the standard 
error of the mean across participants. 

 

Table 5.9 
Linear mixed-effects model results for Harmony on Region 5 in Experiment 1 with feminine 
heads for native speakers. 

Region 5 - Harmony β SE t p 

Harmony 0.103 0.061 1.698 .103 

Attractor -0.095 0.042 -2.28 .03 

Harmony:Attractor 0.009 0.084 0.11 .916 

 

 

 Neuter heads: The average data loss due to trimming was 5% by condition (grammatical 

match: 4.9%, ungrammatical match: 5.7%, grammatical mismatch: 4.3%, ungrammatical 
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mismatch: 5.2%). Figure 5.5 shows NSs’ mean RTs and the standard error of the mean by 

condition and region. The results of the mixed-effects models in the log transformed residual 

RTs are reported in Table 5.10.  

 

Figure 5.5 Native speakers’ mean reaction time by condition in neuter heads in Experiment 
1. Error bars indicate the standard error of the mean across participants. Region 3: Head, 
Region 4: Attractor, Region 5: Agreement target (past-participle), Region 6: first post-critical 
region, Region 7: second post-critical region, and Region 8: sentence-final region. 

 

Table 5.10 
Linear mixed-effects model results in Experiment 1with neuter heads for native speakers. 
 

 β SE t p 

Region 6     

Grammaticality 0.234 0.052 4.53 < .001 

Attractor 0.093 0.054 1.73 .087 

Trial Order -0.004 0.0004 -10.29 < .001 

Grammaticality:Attractor 0.059 0.104 0.56 .575 

Grammaticality:TrialOrder -0.002 0.001 -2.78 .006 

Attractor:TrialOrder -0.002 0.001 -2.22 .029 

Grammaticality:Attractor:TrialOrder -0.001 0.002 -0.71 .476 

 

The analysis did not reveal significant differences of Grammaticality or Attractor (p > .05) on 

Regions 3 (the region of the head) and 4 (the region of the Attractor) (see Appendix B, Table 
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B6). The RT differences on Region 5 (the critical region of the agreement target) were not 

significant either (Appendix B, Table B6). However, in one region downstream (Region 6), 

there was a main effect of Grammaticality which was also modulated by Trial Order, as 

Figure 5.6 shows. There was also an interaction of Attractor with Trial Order. The crucial 

interaction between Grammaticality and Attractor was not significant. Pairwise comparisons 

revealed that ungrammatical sentences were significantly modulated by Trial Order (�̂�𝛽 = -

0.005, SE = 0.0006; t = -8.8614; p < .0001) to a greater extent than grammatical sentences (�̂�𝛽 

= -0.003, SE = 0.0005; t = -5.66; p < .0001). Pairwise comparisons also revealed that attractor 

mismatch conditions were significantly modulated by Trial Order (�̂�𝛽 = -0.006, SE = 0.0007; t 

= -8.12; p < .0001) to a greater extent than attractor match (�̂�𝛽 = -0.003, SE = 0.0006; t = -

5.85; p < .0001). 

 

 

Figure 5.6 Native speakers’ mean reaction time by condition in neuter heads in the first half 
and second half of Experiment 1 in the post-critical Region (Region 6). Error bars indicate the 
standard error of the mean across participants. 

 

Overall, the results from Experiment 1 suggest than NSs show attraction in feminine heads 

with neuter attractors only in ungrammatical sentences, confirming the grammaticality 

asymmetry predicted by retrieval accounts of agreement attraction. On the contrary, neuter 
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heads with feminine attractors do not show attraction. In the next section, the results of NSs 

in Experiment 2 are reported. 

5.2.1.2 Experiment 2 

Accuracy.  Overall, NSs were 95% (SD = 21, range = 73-100) accurate in the comprehension 

questions of the filler sentences indicating that they successfully completed the task. 

Following the exclusion criteria reported in the analysis, one participant was removed from 

the dataset, since his accuracy score in the filler sentences was less than the minimum 

threshold (75%). Three experimental items (one from the dataset of the feminine heads and 2 

from the dataset with the neuter heads) were considered defective due to the participants’ low 

accuracy score (< 75%) and deleted. Feminine heads: In the experimental trials with 

feminine heads, NSs’ mean accuracy to comprehension questions was 96% (SD = 19, range 

= 83-100). There were no significant differences by condition (Appendix B, Table B7). 

Neuter heads: In the comprehension questions, NSs’ mean was 97% (SD = 18, range = 86-

100).  There were no significant differences by condition (Appendix B, Table B9).  

Reaction times.  Only trials in which participants responded correctly to the comprehension 

question were included in the analysis of RTs. Extreme values below 150 ms or above 2,500 

ms as well as outliers (values of 2.5 SDs above or below the mean by condition and by 

region) were deleted according to the trimming criteria described in the analysis. The overall 

data loss due to trimming never exceeded 7.3% of the dataset by region. Feminine heads: 

The average data loss due to trimming was 7.2% by condition (grammatical match: 7.8%, 

ungrammatical match: 6.8%, grammatical mismatch: 7.0%, ungrammatical mismatch: 7.5%). 

Figure 5.7 shows NSs’ mean RTs and the standard error of the mean by condition and region. 

The results of the mixed-effects models in the log transformed residual RTs are reported in 

Table 5.11. The analysis did not reveal significant differences of Grammaticality or Attractor 
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(p > .05) on Regions 3 (the region of the head) and 4 (the region of the Attractor) (Appendix 

B, Table B8).  

 

 

 

Figure 5.7 Native speakers’ mean reaction time by condition in feminine heads in 
Experiment 2. Error bars indicate the standard error of the mean across participants. Region 
3: Head, Region 4: Attractor, Region 5: Agreement target (past-participle), Region 6: first 
post-critical region, Region 7: second post-critical region and Region 8: sentence-final region. 
 

 

Table 5.11  
Linear mixed-effects model results for Experiment 2 with feminine heads for native speakers. 

 β SE t p 

Region 6     

Grammaticality -0.022 0.057 -0.39 .701 

Attractor -0.026 0.071 -0.37 .713 

Trial Order -0.004 0.0004 -7.85 < .001 

Grammaticality:Attractor -0.371 0.115 -3.24  .002 

Grammaticality:TrialOrder 0.001 0.001 1.13 .265 

Attractor:TrialOrder -0.0003 0.001 -0.40 .694 

Grammaticality:Attractor:TrialOrder 0.005 0.002 2.87 .005 
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Region 8     

Grammaticality -0.017 0.073 -0.233 .82 

Attractor -0.055 0.081 -0.678 .50 

Trial Order -0.005 0.001 -9.165 < .001 

Grammaticality:Attractor -0.255 0.147 -1.731 .09 

Grammaticality:TrialOrder 0.001 0.001 0.931 .35 

Attractor:TrialOrder 0.001 0.001 0.432 .67 

Grammaticality:Attractor:TrialOrder 0.004 0.002 1.984 .05 

 

 

On the critical region, Region 5 (the region of the agreement target) there was a marginal 

effect of Grammaticality (Appendix B, Table B8). One region downstream (Region 6), a 

significant main effect of Trial Order was detected as well as a two-way interaction between 

Grammaticality and Attractor (without main effects of the involved factors), reflecting 

attraction between ungrammatical sentences. The two-way interaction of attraction was also 

modulated by Trial Order towards the opposite direction, indicating that the significant two-

way interaction of attraction is attenuated throughout the task; in the beginning of the task 

attraction effects are stronger, as Figure 4.8 shows. Subsequent analyses in grammatical and 

ungrammatical sentences including Attractor as well as Trial Order revealed that the 

interaction between Attractor and Trial Order was significant (grammatical: (�̂�𝛽 = -0.004; SE 

= 0.001; t = -2.683; p = .008) vs. ungrammatical: (�̂�𝛽 = -0.003; SE = 0.002; t = -2.062; p = 

.042)). Pairwise comparisons for grammatical sentences showed that RTs in the grammatical 

match condition were decreasing throughout the task significantly more than in the 

grammatical mismatch condition (grammatical match: �̂�𝛽 = -0.003; SE = 0.0008; t = -3.51; p = 

.002, grammatical mismatch: �̂�𝛽 = -0.006; SE = 0.002; t = -2.84; p = .011). Pairwise 

comparisons for ungrammatical sentences showed that RTs were decreasing only in the 



  

146 
 

ungrammatical match condition throughout the task (ungrammatical match: �̂�𝛽 = -0.005; SE = 

0.001; t = -6.36; p < .0001, ungrammatical mismatch: �̂�𝛽 = -0.001; SE = 0.002; t = -0.54; p = 

.593). Thus, this pattern shows that attraction in ungrammatical sentences as indicated by the 

two-way interaction (Grammaticality*Attractor) gets attenuated over the trials due the 

significant decrease in RTs in the control condition (ungrammatical match). Pairwise 

comparisons targeting the two-way interaction of attraction were also conducted, since they 

were driven by the hypothesis of interest, and showed that the comparison between the 

ungrammatical match and the ungrammatical mismatch condition was significant (�̂�𝛽 = -

0.078; SE = 0.032; t = -2.41; p = .020), while there was no significant difference between the 

grammatical match and the grammatical mismatch condition (�̂�𝛽 = -0.017, SE = 0.058; t = -

0.294; p = .772) reflecting the grammaticality asymmetry of attraction (attraction between 

ungrammatical sentences only). Additionally, the difference between the grammatical match 

and the ungrammatical match condition was significant (�̂�𝛽 = -0.063; SE = 0.029; t = 2.2; p = 

.028), while there was no significant difference between the grammatical mismatch and the 

ungrammatical mismatch condition (�̂�𝛽 = -0.007, SE = 0.026; t = -0.251; p = .802).  

 

 
Figure 5.8 Native speakers’ mean reaction time by condition in feminine heads in the first 
half and second half of Experiment 2 in the post-critical Region (Region 6). Error bars 
indicate the standard error of the mean across participants. 
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Neuter heads:  The average data loss due to trimming was 7.1% by condition (grammatical 

match: 7.4%, ungrammatical match: 6.8%, grammatical mismatch: 7.1%, ungrammatical 

mismatch: 7%). Figure 5.9 shows NSs’ mean RTs and the standard error of the mean by 

condition and region.  

 

 

Figure 5.9 Native speakers’ mean reaction time by condition in neuter heads in Experiment 
2. Error bars indicate the standard error of the mean across participants. Region 3: Head, 
Region 4: Attractor, Region 5: Agreement target (past-participle), Region 6: first post-critical 
region, Region 7: second post-critical region, and Region 8: sentence-final region. 
 

Although there is a numerical trend towards attraction in ungrammatical sentences, the results 

of the mixed-effects models in the log transformed residual RTs did not reveal significant 

effects or interactions (p > .05) in any of the regions (Appendix B, Table B10). However, the 

comparisons between the grammatical sentences and between the ungrammatical sentences 

on the critical region revealed an asymmetrical attraction pattern (grammaticality 

asymmetry): grammatical match vs. grammatical mismatch: �̂�𝛽 = -0.042, SE = 0.036; t = -

1.156; p = .248; ungrammatical match vs. ungrammatical mismatch: �̂�𝛽 = -0.112, SE = 0.044; 

t = -2.54; p = .011).  
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Overall, the results showed that agreement attraction occurs in Greek, and that both 

feminine and neuter heads are prone to attraction. When attraction occurs, its pattern is 

asymmetrical (attraction in ungrammatical sentences only) in line with the predictions of 

retrieval accounts. 

5.2.2 Heritage Speakers 

This section reports the results of Heritage Speakers and the between group comparisons in 

Study 1. Before presenting the results of Experiment 1 (5.2.2.4) and 2 (5.2.2.5), the baseline 

tasks will be reported34. 5.2.2.1 report the results of Baseline task 1 (lexical decision) which 

targeted gender assignment, 5.2.2.2 reports the results of Baseline task 2 (elicitation) which 

targeted gender agreement and 5.2.2.3 reports the results of Baseline task 3 (oral narration) 

which targeted gender agreement accuracy in the production of HSs. 

5.2.2.1 Baseline task 1 - lexical decision: gender assignment 

Accuracy.  Overall, both groups were at ceiling in the gender assignment task (Figure 5.10). 

HSs were 99% (SD = 9, range = 88-100) accurate. Their accuracy was as high as NSs’ 

accuracy (mean = 99.7, SD = 6, range = 92 - 100) and the two groups did not differ (�̂�𝛽 = -

0.513, SE = 0.284; z = -1.805; p = .071). 

                                                           
34 As pointed out in the beginning of this chapter, the baseline tasks were created to test HSs’ knowledge of 
gender assignment and agreement in Greek. NSs performed the tasks only for reasons of comparison with the 
HSs and they are expected to be at ceiling. The hypotheses and the predictions (see Chapter 4 and 5.1.4 in this 
chapter) in these tasks target only HSs because the research question was whether they exhibit knowledge of the 
phenomenon under investigation and to what extent. It would not be meaningful to create the tasks if only the 
group of NSs was tested in this dissertation. Consequently, the data of NSs in the baseline tasks are reported 
here, along with the results of HSs for easier comparison and illustration in the graphs. This is also the reason 
why I began with the between-group comparisons in my analysis: there was no reason to look at NSs data 
separately as opposed to the attraction experiments (Experiment 1 and 2) where explicit hypotheses were made 
for them too.    
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Figure 5.10 Accuracy score (%) in the lexical decision task for native speakers and heritage 
speakers. Error bars indicate the standard error of the mean across participants. 

 

Reaction times.  Only trials in which participants responded correctly were included in the 

analysis of RTs. Extreme values below 150 ms or above 2,500 ms were deleted affecting 

4.8% of the dataset. RTs were also scanned for outliers (values of 2.5 SDs above or below the 

mean by gender and by group), which subsequently led to a further trimming of 2.3% and 

2.9% for NSs and HSs respectively. Figure 5.11 shows mean RTs of each group by gender. 

HSs’ RTs did not differ from NSs’ RTs (𝜷𝜷� = -0.030; SE = 0.027; t = -1.13; p = .268).  

 

Figure 5.11 Reaction times in the lexical decision task for native speakers and heritage 
speakers. Error bars indicate the standard error of the mean across participants. 
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5.2.2.2 Baseline task 2 - elicitation task: gender agreement  

Figures 5.12 and 5.13 show the mean accuracy by gender and by group on each agreement 

target. Both groups performed at ceiling in both structures35 and HSs were not statistically 

different from NSs (adjectival predicates: t = 0.25; p = .799; object-clitics: t = 1.083; p = 

.279). 

 

  

Figure 5.12 Mean accuracy (%) in masculine, 
feminine and neuter by native speakers and 
heritage speakers at adjectival predicates. 
Error bars indicate the standard error of the 
mean across participants. 

Figure 5.13 Mean accuracy (%) in masculine, 
feminine and neuter by native speakers and 
heritage speakers at object-clitics. Error bars 
indicate the standard error of the mean across 
participants. 

 

 

5.2.2.3 Baseline task 3 - oral narration: gender agreement in production 

Overall, the participants produced 1,625 instances of gender agreement; 711 observations 

were produced by HSs and 914 observations by NSs. In total, 291 instances of adjectival 

predicates and 1,334 of pronouns were coded. Both groups produced gender agreement quite 

                                                           
35 The lower score of feminine in the group of HSs on adjectival predicates is attributed to one item (Item 1a). 
The majority of HSs produced the neuter form makrineut (“longneut”) instead of the feminine form makriáfem 
(“longneut”). However, if Item 1a is removed, HSs’ accuracy score is 98%. 
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accurately as Table 5.12 shows. To answer my first question in this narration task (whether 

HSs produce more agreement errors than NSs), I first compare overall gender agreement 

accuracy between the two groups, following the steps of analysis applied by Osch et al. 

(2014), who conducted a similar narration task (see Chapter 3). NSs were 93% correct (SD = 

24, range = 70-100) and HSs were 89% correct (SD = 31, range = 54-100). HSs performed 

significantly less accurately with an average of 11% in gender agreement errors (�̂�𝛽 = 1.141; 

SE = 0.410; z = 2.78; p = .005). 

Table 5.12 
Accuracy on gender agreement by Group in Baseline task 3.  

Group Correct (%) Incorrect (%) Total 

HSs 633 89 78 11 711 

NSs 854 93 60 7 914 

 

Since HSs were statistically different from NSs in their accuracy on agreement, an additional 

analysis was conducted by using backwards model selection to further explore the factors36 

modulating gender agreement in HSs, in line with Osch et al. (2014). The initial model 

included the Gender value of the Noun (masculine/feminine/neuter), Animacy 

(animate/inanimate) and the Type of Agreement Target (predicate adjective/pronoun) as well 

as their interactions.  

The best-fit model is reported below (Table 5.13). The model revealed that HSs were 

less accurate in agreement with feminine heads compared to the grand mean. Moreover, 

agreement with masculine heads was statistically more accurate from the grand mean. 

Animacy modulated agreement as well, since HSs were more accurate with inanimate than 

                                                           
36This task targeted oral production in a more naturalistic way compared to the experimental manipulations of 
the rest of the tasks in this dissertation. For this reason, the analysis here is more exploratory, considering certain 
factors in the initial model, following Osch et al. (2014), which could have affected participants’ accuracy. 
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with animate nouns. The interaction between Animacy and the Gender value of the Noun as 

well as the factor Type of Agreement target were not significant and consequently, were 

gradually dropped from the model during the procedure of model selection. Table 5.14 

reports the correct and incorrect instances of gender agreement by Gender Value of the Noun 

and Animacy.  

Table 5.13 
Linear mixed-effects model results of HSs’ gender agreement accuracy in the narration task 
(Baseline task 3). 

 β SE t p 

Gender_feminine -2.770 0.457 8.02 < .001 

Gender_masculine 2.309 0.510 -6.06 < .001 

Animacy_animate -1.942 0.369 -5.27 <.001 

 

Table 5.14 
HSs’ correct and incorrect instances of gender agreement with animate and inanimate nouns 
by gender value. Number of observations is included in parenthesis. 

 Correct % (n)  Incorrect % (n) 

 masculine  feminine neuter masculine feminine neuter 

animate 96 (344) 38 (20) 80 (88) 4 (16) 62 (33) 20 (22) 

inanimate 100 (1) 91 (47) 99 (133) 0 (0) 9 (5) 1 (2) 

 

When errors occurred (Incorrect), the following overgeneralization patterns were observed: in 

animate masculine, 15 out of 16 errors were marked with neuter instead of masculine, in 

animate feminine, 23 out of 33 errors were marked with masculine instead of feminine, and 

all errors in animate neuter were marked with masculine instead of neuter. In inanimate 

nouns, HSs rarely made errors; all errors (n = 5) in feminine agreement were marked with 

neuter instead of feminine. 
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These results should be interpreted with caution because the video was not controlled 

for the number of animate and inanimate nouns and there were more instances with animate 

(523) than with inanimate nouns (188), and with pronouns (599) than with adjectival 

predicates (112). Additionally, there were referents of the story e.g. cat, that could be denoted 

with a masculine noun gatos, a feminine noun gata or a neuter noun gati. Thus, participants 

could use these nouns with the different values interchangeably throughout the task, which 

might have led HSs to be less consistent in their gender choices (due to confusion e.g. in case 

of forgetting which of the possible options of nouns they have used until reaching the 

agreement target)37, considering also that Greek is a pro-drop language and thus, the referent 

here might have been introduced earlier in the narration followed by a series of topic-chains 

(chains of references38). Although NSs’ were made significantly less errors than NSs, as 

pointed out above, they exhibited the same error pattern (Table 5.15). Similar to HSs, when 

errors occurred, NSs used masculine agreement with feminine animates (in 43 out of 45 

instances or errors) and neuter animates (in 11 out of 12 instances of errors). 

 

Table 5.15 
NSs’ correct and incorrect instances of gender agreement with animate and inanimate nouns. 
Number of observations in parenthesis.  

 Correct % (n)  Incorrect % (n) 

 masculine  feminine neuter masculine feminine neuter 

animate 99.8 (552) 43 (34) 88 (87) 0.2 (1) 57 (45) 12 (12) 

inanimate 93 (14) 100 (53) 100 (113) 7 (1) 0 (0) 0 (0) 

 

                                                           
37 However, notice that when gender agreement errors occurred with animates, the participants were 85% 
consistent (HSs: 83.3%, NSs: 88%) in using a certain noun (without switching to alternative options with a 
different gender value) to refer to a character of the story throughout their whole narration. This consistency 
cannot necessarily exclude potential bias, though, that might have come into play due to the variety of the nouns 
for the characters of the story. 
38 In these cases, the last over reference to the antecedent determined gender accuracy on the agreement targets. 
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To sum up, Baseline task 3 revealed some interesting patterns of gender agreement in HSs. 

Gender agreement in the production of HSs seems to be quite intact. Although they produced 

statistically more gender errors than NSs, their performance rate was still quite high (89% 

overall accuracy) and their error patterns were similar to those of NSs. With respect to 

animate nouns, masculine is selected as the default value when errors occur, mostly due to 

low accuracy in feminine (in both groups), while neuter is selected as the default value when 

errors occur with inanimate nouns; specifically, HSs had 45 overgeneralizations of masculine 

and 35 overgeneralizations of neuter. NSs had only 3 overgeneralizations of neuter and 54 

overgeneralizations of masculine. 

Overall, the baseline tasks show that HSs know the gender value of the nouns in 

Experiment 1 and 2, as the gender assignment task (Baseline task 1) revealed. They also seem 

to perform well on gender agreement on adjectival predicates as well as pronouns in both the 

elicitation task (Baseline task 2) and their narrations (Baseline task 3).  

 

5.2.2.4 Experiment 1   

Accuracy.  Overall, HSs were 89% (SD = 32, range = 62.5 - 98) accurate in the filler 

sentences, indicating that they successfully completed the task. However, they had 

significantly lower accuracy in the filler sentences compared to NSs (�̂�𝛽 = 1.060; SE = 0.189; 

z = 5.67; p < .0001). Following the exclusion criteria reported in the analysis, 2 participants 

were removed, since their accuracy score in the comprehension questions of the filler 

sentences was less than the minimum threshold (<75%). Like in NSs, 1 experimental item 

(from the dataset with the neuter head-nouns) was considered defective due to the 

participants’ low accuracy score (< 75%) and deleted.  Feminine heads: In the experimental 

trials with feminine heads, HSs’ mean accuracy to the comprehension questions was 92% 

(SD = 26, range = 73-100).  There were no significant differences by condition (Appendix B, 
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Table B11). However, the by-group comparison (see Appendix B, Table B19) revealed that 

HSs were significantly less accurate compared to NSs (�̂�𝛽 = -1.533 SE = 0.259; z = -5.92; p < 

.0001). Neuter heads: In the comprehension questions of neuter heads, HSs’ mean accuracy 

was 92% (SD = 26.4, range = 73-100), there were no significant differences by condition 

(Appendix B, Table B17) but they were significantly less accurate compared to NSs (�̂�𝛽 = -

1.320 SE = 0.309; z = -4.27; p < .0001) (see Appendix B, Table B20). 

Reaction times. Only trials in which participants responded correctly to the 

comprehension question were included in the analysis of RTs. Extreme values below 150 ms 

or above 2,500 ms as well as outliers (values of 2.5 SDs above or below the mean by 

condition and by region) were deleted following the trimming criteria described in the 

Analysis section. Feminine heads: The average data loss due to trimming was 9% by 

condition (grammatical match: 8.4%, ungrammatical match: 10.3%, grammatical mismatch: 

8%, ungrammatical mismatch: 9.2%). Figure 5.14 shows HSs’ mean RTs and the standard 

error of the mean by condition and region.  

 

 

Figure 5.14 Heritage speakers’ mean reaction time by condition in feminine heads in 
Experiment 1. Error bars indicate the standard error of the mean across participants. Region 
3: Head, Region 4: Attractor, Region 5: Agreement target (past-participle), Region 6: first 
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post-critical region, Region 7: second post-critical region, and Region 8: sentence-final 
region. 

 

The results of the mixed-effects models in the log transformed residual RTs are reported 

in Table 5.16. The analysis did not reveal significant effects of Grammaticality or Attractor (p 

> .05) on Region 3 (the region of the head) and 4 (the region of the Attractor) (see Appendix 

B, Table B12). Unlike NSs, who showed attraction effects on the critical region (see 5.2.1.1), 

HS showed the same effects but only downstream, in the sentence-final region (Table 5.16), 

exhibiting a two-way interaction between Grammaticality and Attractor. Pairwise 

comparisons showed that the difference between the ungrammatical match and the 

ungrammatical mismatch condition was significant (�̂�𝛽 = -0.143, SE = 0.041; t = -3.46; p = 

.001), while there was no significant difference between the grammatical match and the 

grammatical mismatch condition (�̂�𝛽 = -0.008, SE = 0.042; t = -0.19; p = .849).  Additionally, 

the difference between grammatical match and ungrammatical match was marginally 

significant (�̂�𝛽 = 0.148, SE = 0.072; t = 2.03; p = .053) and the difference between the 

grammatical mismatch and the ungrammatical mismatch was not significant (�̂�𝛽 = 0.019 SE = 

0.06; t = 0.317; p = .755). 

 

Table 5.16 
Linear mixed-effects model results in Experiment 1 with feminine heads for heritage 
speakers. 

 β SE t p 

Region 8     

Grammaticality 0.103 0.085 1.20 .233 

Attractor -0.061 0.080 -0.76 .449 

Trial Order -0.006 0.001 -8.88 < .001 

Grammaticality:Attractor -0.357 0.164 -2.18 .031 

Grammaticality:TrialOrder -0.001 0.001 -0.44 .659 
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Attractor:TrialOrder 0.0003 0.001 0.26 .797 

Grammaticality:Attractor:TrialOrder 0.0044 0.003 1.65 .102 

 

Because the two groups differed with respect to the effects they showed (NSs: grammaticality 

effects and attraction on Region 5 and grammaticality effects on Region 6 vs. HSs: attraction 

on Region 8), between-group analyses were conducted on these Regions to explore whether 

these differences reflect different processing profiles at the level of Group. The analyses 

revealed that NSs and HSs do not differ with respect to attraction in any of the Regions, 

reflecting that both groups retrieve gender cues similarly; attraction is significant on Region 5 

as well as marginally significant on Region 8 at the level of group and in both cases the effect 

is not modulated by Group. On the contrary, the two Groups differed with respect to 

Grammaticality on Region 6, as the two-way interaction between Group and Grammaticality 

revealed, indicating that HSs were overall less sensitive to ungrammatical sentences with a 

feminine head and an ungrammatical neuter agreement target/past-participle) than NSs. What 

is more, HSs had shorter RTs than NSs in all regions, as it can be seen in Table 5.17 (and in 

Appendix B). 

Table 5.17 
Linear mixed-effects model results in the between-group analyses in Experiment 1 with 
feminine heads. 

 β SE t p 

     

Region 5     

Grammaticality 0.110 0.043 2.54 0.011 

Attractor -0.148 0.043 -3.44 0.001 

Group -0.266 0.080 -3.32 0.001 

Trial Order -0.004 0.0003 -11.50 < .001 

Grammaticality:Attractor -0.205 0.090 -2.29 0.022 

Grammaticality:Group -0.087 0.079 -1.10 0.272 
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Attractor:Group 0.093 0.081 1.15 0.249 

Grammaticality:Trial Order -0.001 0.001 -1.18 0.239 

Attractor:Trial Order 0.002 0.001 2.98 0.003 

Group:TrialOrder 0.001 0.001 1.03 0.299 

Grammaticality:Attractor:Group 0.296 0.161 1.84 0.066 

Grammaticality:Attractor:Trial Order 0.003 0.001 1.78 0.075 

Grammaticality:Group:Trial Order 0.002 0.001 1.60 0.110 

Attractor:Group:TrialOrder -0.001 0.001 -0.75 0.452 

Grammaticality:Attractor:Group:Trial Order -0.004 0.003 -1.39 0.163 

Region 6     

Grammaticality 0.112 0.042 2.63 0.009 

Attractor -0.062 0.041 -1.52 0.130 

Group -0.280 0.078 -3.58 < .001 

Trial Order -0.004 0.0003 -11.96 < .001 

Grammaticality:Attractor 0.025 0.084 0.30 0.763 

Grammaticality:Group -0.179 0.071 -2.53 0.012 

Attractor:Group -0.051 0.070 -0.73 0.466 

Grammaticality:Trial Order -0.001 0.001 -1.36 0.175 

Attractor:Trial Order 0.001 0.001 1.52 0.130 

Group:TrialOrder 0.001 0.001 1.44 0.151 

Grammaticality:Attractor:Group 0.093 0.142 0.66 0.511 

Grammaticality:Attractor:Trial Order -0.001 0.001 -0.57 0.572 

Grammaticality:Group:Trial Order 0.003 0.001 2.60 0.009 

Attractor:Group:Trial Order 0.001 0.001 1.28 0.200 

Grammaticality:Attractor:Group:Trial Order -0.003 0.002 -1.14 0.257 

Region 8     

Grammaticality 0.050 0.054 0.94 .350 

Attractor -0.020 0.053 -0.38 .707 

Group -0.243 0.087 -2.79 .006 

Trial Order -0.006 0.0004 -14.64 < .001 

Grammaticality:Attractor -0.211 0.109 -1.93 .054 
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Grammaticality:Group 0.021 0.094 0.22 .824 

Attractor:Group -0.176 0.095 -1.85 .064 

Grammaticality:Trial Order -0.001 0.001 -0.60 .552 

Attractor:Trial Order 0.0002 0.001 0.20 .845 

Group:TrialOrder 0.001 0.001 1.10 .270 

Grammaticality:Attractor:Group -0.322 0.188 -1.71 .087 

Grammaticality:Attractor:Trial Order 0.002 0.002 1.07 .286 

Grammaticality:Group:Trial Order 0.001 0.001 0.77 .440 

Attractor:Group:TrialOrder 0.002 0.001 1.31 .190 

Grammaticality:Attractor:Group:Trial Order 0.006 0.003 1.89 .059 

 

Neuter heads: The average data loss due to trimming was 8.6% by condition (grammatical 

match: 8.8%, ungrammatical match: 7.9%, grammatical mismatch: 10.9%, ungrammatical 

mismatch: 6.7%). Figure 5.15 shows HSs’ mean RTs and the standard error of the mean by 

condition and region.  

 

Figure 5.15 Heritage speakers’ mean reaction time by condition in neuter heads in 
Experiment 1. Error bars indicate the standard error of the mean across participants. Region 
3: Head, Region 4: Attractor, Region 5: Agreement target (past-participle), Region 6: first 
post-critical region, Region 7: second post-critical region, and Region 8: sentence-final 
region. 
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The regions with significant results of the mixed-effects models in the log transformed 

residual RTs are reported in Table 5.18. No main effects of either Grammaticality or 

Attractor were detected on Regions 3, 4 and the critical Region (Region 5), the region of the 

agreement target. However, on the post-critical region, Region 6, a main effect of 

Grammaticality was detected which was also modulated by Trial order, as Figure 5.16 

shows, as was the case with NSs. The effect of Grammaticality was significant in the second 

post-critical region (Region 7) too. Region 8 did not show significant differences with respect 

to Grammaticality and Attractor. Like NSs, HSs did not reveal attraction effects with neuter 

heads. 

Table 5.18 
Linear mixed-effects model results in Experiment 1 with neuter heads for heritage speakers. 

 β SE t p 

Region 6     

Grammaticality 0.231 0.057 4.07 .0001 

Attractor 0.021 0.055 0.38 .71 

Trial Order -0.003 0.0004 -6.40 < .001 

Grammaticality:Attractor -0.040 0.107 -0.37 .71 

Grammaticality:TrialOrder -0.002 0.001 -2.35 .02 

Attractor:TrialOrder -0.001 0.001 -0.87 .38 

Grammaticality:Attractor:TrialOrder -0.001 0.002 -0.42 .67 

Region 7     

Grammaticality 0.174 0.074 2.36 .024 

Attractor -0.047 0.074 -0.64 .526 

Trial Order -0.003 0.001 -5.33 < .001 

Grammaticality:Attractor 0.141 0.144 0.98 .333 

Grammaticality:TrialOrder -0.001 0.001 -1.11 .275 

Attractor:TrialOrder 0.001 0.001 0.81 .423 

Grammaticality:Attractor:TrialOrder -0.003 0.002 -1.18 .243 
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Figure 5.16. Heritage speakers’ mean reaction time by condition in neuter head nouns in the 
first half and second half of Experiment 1 in the post-critical Region (Region 6). Error bars 
indicate the standard error of the mean across participants. 

 

The results of Experiment 1, suggest that HSs show attraction like NSs (see 5.2.1.1 for NSs’ 

results) but overall, they are less sensitive to ungrammaticality with feminine heads, unlike 

NSs. On the contrary, they processed agreement with neuter heads as NSs. 

 

5.2.2.5 Experiment 2 

Accuracy.  Overall, HSs were 87% (SD = 33.7, range = 69-100) accurate in the filler 

sentences, indicating that they successfully completed the task. Following the exclusion 

criteria reported in the Analysis section, 4 participants were removed from the analysis, since 

their accuracy score in the filler sentences was less than the minimum threshold (<75%). Like 

in NSs, 3 experimental items (1 from the datasset with the feminine head nouns, and 2 from 

the dataset with the neuter head-nouns) were considered defective due to the participants’ low 

accuracy score (< 75%) and deleted. Feminine heads: In the experimental trials with 

feminine heads, HSs’ mean accuracy to comprehension questions was 91% (SD = 28, range 

300
350
400
450
500
550
600
650
700
750
800
850
900

1st half of trials 2nd half of trials

M
ea

n 
R

ea
ct

io
n 

tim
e 

(m
s)

grammatical match ungrammatical match

grammatical mismatch ungrammatical mismatch



  

162 
 

= 65-100). There were no significant differences by condition (Appendix B, Table B15). 

However, HSs were significantly less accurate to the comprehension questions compared to 

NSs (�̂�𝛽 = 1.329; SE = 0.189; z= 7.03; p < .0001) (see Appendix B, Table B15). Neuter 

heads: In the comprehension questions, HSs’ mean accuracy was 93% (SD = 26, range = 68-

100). There were no differences by condition (Appendix B, Table B17) but HSs were 

significantly less accurate compared to NSs (see Appendix B, Table B17). 

 Reaction times. Only trials in which participants responded correctly to the 

comprehension question were included in the analysis of RTs. Extreme values (e.g. 

unrealistic RTs) below 150 ms or above 2,500 ms as well as outliers (values of 2.5 SDs above 

or below the mean by condition and by region) were deleted following the trimming criteria 

described in the Analysis section. Feminine heads: The average data loss due to trimming 

was 10.4% by condition (grammatical match: 11.1%, ungrammatical match: 10.4%, 

grammatical mismatch: 10.1%, ungrammatical mismatch: 10.0%). Figure 5.17 shows HSs’ 

mean RTs and the standard error of the mean by condition and region.  

 

Figure 5.17 Heritage speakers’ mean reaction time by condition in feminine heads in 
Experiment 2. Error bars indicate the standard error of the mean across participants. Region 
3: Head, Region 4: Attractor, Region 5: Agreement target (adjectival predicate), Region 6: 
first post-critical region, Region 7: second post-critical region, and Region 8: sentence-final 
region. 
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The mixed-effects models in the log transformed residual RTs (Appendix B) did not detect 

main effects of either Grammaticality or Attractor or an interaction between Grammaticality 

and Attractor. Because the two groups differed (for the results of NSs see 5.2.1.2) with 

respect to the effects they showed on Region 6 (NSs: attraction vs. HSs: no effects at all), 

between-group analyses were conducted on this region to explore whether the difference 

reflects different processing profiles at the level of Group. The analysis revealed that the 

attraction pattern reflected in the two-way interaction between Grammaticality and Attractor 

was also modulated by Group, indicating that only NSs show attraction, while HSs do not 

show any distinctive processing pattern at all (no main effects/interactions within their 

dataset) (Table 5.19). 

 

Table 5.19 
Linear mixed-effects model results: significant results in the between-group analyses 
Experiment 2, feminine heads. 

 β SE t p 

     

Region 6     

Group -0.338 0.076 -4.45 < .001 

Trial Order -0.003 0.0003 -9.24 < .001 

Grammaticality:Attractor -0.236 0.085 -2.77 .006 

Grammaticality:Attractor:Group 0.432 0.156 2.76 .006 

Grammaticality:Attractor:Trial Order 0.003 0.001 2.46 .015 

Grammaticality:Attractor:Group:Trial Order -0.006 0.002 -2.55 .011 

     

 

Neuter heads: The average data loss due to trimming was 8.8% by condition (grammatical 

match: 9.8%, ungrammatical match: 8.0%, grammatical mismatch: 8.6%, ungrammatical 
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mismatch: 8.9%). Figure 5.18 shows HSs’ mean RTs and the standard error of the mean by 

condition and region.  

 

Figure 5.18 Heritage speakers’ mean reaction time by condition in neuter heads in 
Experiment 2. Error bars indicate the standard error of the mean across participants. Region 
3: Head, Region 4: Attractor, Region 5: Agreement target (past-participle), Region 6: first 
post-critical region, Region 7: second post-critical region and Region 8: sentence final region. 
 

The mixed-effects models in the log transformed residual RTs (Appendix B, Table B18) did 

not detect main effects of either Grammaticality or Attractor or an interaction between 

Grammaticality and Attractor. However, the numerically emerging pattern of attraction looks 

similar to an asymmetrical one; the mean difference between ungrammatical match and 

ungrammatical mismatch was 13 and 30 milliseconds for the critical (Region 5) and the post-

critical region (Region 6) respectively, while the difference between grammatical match and 

grammatical mismatch on the Attractor region (Region 4) was 9 milliseconds and 13 
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5.3 Discussion 
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time comprehension. Specifically, participants showed decreased sensitivity to gender 

agreement violations due to an intervening phrase (attractor) between the head and the 

agreement target (when the gender of this phrase mismatched the gender of the head). The 

pattern attested was asymmetrical; attraction affected ungrammatical sentences only. The 

attractor mismatch did not affect reaction times in grammatical sentences. 

Additionally, both structures tested showed attraction: adjectival predicates (Experiment 

1) and object-clitics (Experiment 2) showed attraction with feminine heads. On the contrary, 

neuter heads showed a less clear pattern of results in which attraction is only observed in the 

planned pairwise comparisons in object-clitics.  

The results of HSs in Study 1 showed that they process gender agreement similarly to 

NSs, although there are some aspects in which they seem to face some difficulties during 

online processing. With respect to Experiment 1 (agreement in adjectival predicates), they 

showed the same processing patterns as NSs with respect to attraction in feminine heads and 

sensitivity to agreement with neuter heads. However, they differed from NSs in the sense that 

they were less sensitive to ungrammaticality across-the-board with feminine heads. With 

respect to Experiment 2 (object-clitics), HSs differed in attraction, given that they did not 

exhibit any processing pattern at all with feminine heads in which NSs showed attraction.  

Another interesting difference observed was that HSs had significantly shorter RTs 

across-the-board in both Experiments both in fillers and experimental items. However, they 

were significantly less accurate in the comprehension questions. Thus, the effect seems to be 

a speed-accuracy trade-off.  
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Chapter 6 

 

STUDY 2: Downstream and offline measurements 

 

Study 2 targets participants’ explicit judgments in order to: a) test whether gender agreement 

attraction influences late global measurements of sentence acceptability and b) acquire HSs’ 

judgments on the structures tested in Study 1 given that their reaction times reflected less or 

delayed sensitivity while processing agreement with feminine nouns. Study 2 reports a series 

of downstream (Experiment 3, 4 and 6) and offline measurements (Experiment 5) by using 

the same materials as the online measurements of Study 1 with slight modifications to fit the 

requirements of each methodology. 

6.1 Experiment 3 - Auditory speeded Grammaticality Judgement Task 

Experiment 3 is an auditory sGJT administered to a group of NSs as well as a group of HSs 

and it targets participants’ vulnerability in judging sentences with gender agreement 

attraction under time pressure. The same items and attraction manipulations as in Study 1 

were used for reasons of consistency and comparability. 

6.1.1 Method 

6.1.1.1 Participants 

65 healthy adults (42 females, mean age = 23, age range = 18-35) without history of 

speech or language impairments and with normal hearing (self-reported) completed 

Experiment 3. Table 6.1 summarizes certain demographic information. 
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Table 6.1 
Participants’ demographic information (Experiment 3). 

 Heritage speakers Native Speakers 

N 25  40 

Age 24 (18-35) 22.7 (18-30) 

Gender 18 females 24 females 

Born and raised Berlin, Germany Thessaloniki & Giannitsa, Greece 

Age of Onset to Greek From birth From birth 

Age of Onset to German 2.1 (0-6)  - 

Families(parent-

languagecombination) 

9 participants:  both parents 1st 

generation immigrants 

6 participants:  1 HS parent & 1st 

generation immigrant parent   

10 participants:  1 German parent 

& 1 1st generation immigrant 

parent 

Both parents Greek (born and 

raised in Greece and they have 

never lived abroad) 

Higher education 

(University) 
14 participants 18 participants 

Formal bilingual education 

17 participants (primary schools 

and/or secondary schools) 

mean years of bilingual education: 

6.4 years  

no 

Self-ratings in Greek 67%  (40-93) - 

Self-ratings in German 94%  (80-100) - 

 

Native Speakers.  The NSs’ group consisted of 40 NSs (24 females) from Greece (mean 

age = 22.7, age range = 18-30). They were born and raised in Greece, they have never lived 

abroad and both of their parents were Greek and born and raised in Greece. 18 of them had 

graduated from Greek universities in Thessaloniki or were university students at the time of 
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testing. Participants gave their written consent and they also received 5 Euros for their 

participation. 

Heritage Speakers. The following information reported here was collected by means of 

a Questionnaire (see Appendix A for the original versions presented to the participants as 

well as the English translation) which was created for the purposes of this dissertation39. The 

HSs’ group consisted of 25 HSs (18 females) born and raised in Berlin (mean age = 24, age 

range = 18-35), who had acquired Greek from birth and sequentially or simultaneously 

German (age of onset to Greek = 0, mean age of onset to German = 2.1, range = 0-6). 

Additionally, the HSs’ parents were from Thessaloniki and Giannitsa, as the control group 

from Greece, which is crucial due to the type/quality of Greek input they provided their 

children with (see also Table 6.1). Regarding the origin and the language of HSs’ parents, 

three combinations were observed in this Study: (a) the parents of 9 HSs were both Greek, 

they were 1st generation immigrants from Greece, born and raised in Greece, they moved to 

Germany as adults, thus, they were NSs of Greek who learnt German as a second language, 

(b) the parents of 6 HSs were Greek but one of them was a HS of Greek who was born and 

raised in Berlin by Greek parents and had Greek as the home language and German as the 

language of the society and the other one was a first-generation immigrant as in (a), and (c) 

there were 10 participants, whose one parent was Greek like in (a), and the other one was a 

native speaker of German. 

  14 HSs had received higher education in German universities in Berlin or were 

university students at the time of testing. 17 HSs had received bilingual education in the 

majority language/German as well as the minority one/Greek, mainly throughout primary 

schools in which half of the subjects were in Greek. At higher levels of education, some of 

                                                           
39 The questionnaire was created based on similar questionnaires. It has strong influence and even some 
identical parts from the COST Parental Questionnaire by Laurie Tuller and Camille Messarra and also highly 
adopted in certain parts to fit the needs of the current Study and its population. 
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them switched to monolingual German schools; 10 out of 17 participants with bilingual 

education attended German-Greek (European) bilingual primary schools but later on they 

switched to German high/secondary schools. The rest of them (N = 7) received bilingual 

education during both primary and high school. Overall, the group of HSs as a whole 

received monolingual German education (mean years = 9) for more years than bilingual 

education (mean years = 6.4). 

HSs self-rated their Greek and German proficiency on 1-10 scale based on 4 skills: 

reading, writing, listening, and speaking. Their ratings were averaged to obtain an overall 

measure of language proficiency. The average rating in Greek was 67% (range = 40-93) and 

in German 94% (range = 80-100) and the difference was statistically reliable (t(24) = -7.71; p 

< .001), reflecting that HSs gave higher self-ratings in their dominant language, German.   

With respect to the use of each language with their family, relatives and friends, first, the 

current use was 45% Greek and 55% German. The past use was 60% Greek and 40% German 

during the first four years of their life, and 54% Greek and 46% German between ages 4-11. 

Table 6.2 below summarizes these self-reports. 

Table 6.2 
Percentages of HSs’ language use based on self-reports. 

 Ger

 

Gree

 
ages between 

 

40 60 
ages between 

 

46 54 
current use 55 45 

 

In the questions relevant to which language they feel more at ease with, 76% reported 

they currently feel more at ease with German, 12% reported both languages, and 12% 

reported Greek. Between ages 4-11, 68% of the participants used to feel more comfortable 

with German, 24% reported Greek and 8% reported both languages. 68% of the participants 

reported German as the language they felt more comfortable with between ages 11-18 and 

32% reported Greek. Table 6.3 summarizes these self-reports. 
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Table 6.3 
 Percentages of feeling at ease by language based on self-reports. 

 Ger

 

Both Gree

 
ages between 

 

68 8 24 
ages between 

 

68 0 32 
currently 76 12 12 

 

None of the participants had ever relocated to Greece but most of them visited Greece at 

least once per year and they used to do so during their childhood too (length of stay from 2 

weeks to 1 month). 

6.1.1.2 Materials and Design 

The materials included the experimental sentences from both Experiment 1 (agreement 

target: adjectival predicates) and Experiment 2 (agreement target: object-clitics) and the 

design was similar to the design of Experiment 1 and Experiment 2. Specifically, there were 

4 sets of 4 conditions. 6 sentences were created for each condition. Consequently, there were 

24 items by set and overall, 96 items for the phenomenon under investigation. Similar to 

Experiment 1 and Experiment 2, the conditions within each set were created by crossing 

Grammaticality and Attractor in a 2x2 within-subjects design. Tables 6.4 - 6.7 illustrate each 

set of conditions for each gender and each structure. 

 

Table 6.4 
 A complete item for adjectival predicates with feminine heads.  

Condition                               Όταν    ο     Γιάννης  μπήκε  στην   κουζίνα  βρήκε… 

                                                When  the  John         went    in-the kitchen  found… 

grammatical match 

 

τη           συνταγή 

the(FEM)  recipe(FEM) 

για την        πίτσα 

for the(FEM) pizza(FEM) 

σκισμένη. 

torn(FEM) 

ungrammatical match 

 

τη           συνταγή 

the(FEM)  recipe(FEM) 

για την        πίτσα 

for the(FEM) pizza(FEM) 

σκισμένο. 

torn(NEUT) 

grammatical mismatch τη           συνταγή για τo          ψωμί σκισμένη. 
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 the(FEM)  recipe(FEM) for the(NEUT) bread(NEUT) torn(FEM) 

ungrammatical mismatch 

 

τη           συνταγή 

the(FEM)  recipe(FEM) 

για τo          ψωμί 

for the(NEUT) bread(NEUT) 

σκισμένο. 

torn(NEUT) 

“When John went into the kitchen, he found the recipe for the pizza/bread torn”. 

 

Table 6.5 
 A complete item for adjectival predicates with neuter heads.  

Condition                               Όταν    ο     Γιάννης  μπήκε  στην   κουζίνα  βρήκε… 

                                                When  the  John         went    in-the kitchen  found… 

grammatical match 

 

το             κουτάλι 

the(NEUT) spoon(NEUT) 

για το            γλυκό 

for the(NEUT) dessert(NEUT) 

λερωμένο. 

stained(NEUT) 

ungrammatical match 

 

το             κουτάλι 

the(NEUT) spoon(NEUT) 

για το            γλυκό 

for the(NEUT) dessert(NEUT) 

λερωμένη. 

stained(FEM) 

grammatical mismatch 

 

το             κουτάλι 

the(NEUT) spoon(NEUT) 

για τη          σούπα 

for the(FEM) soup(FEM) 

λερωμένο. 

stained(NEUT) 

ungrammatical mismatch 

 

το             κουτάλι 

the(NEUT) spoon(NEUT) 

για τη          σούπα 

for the(FEM) soup(FEM) 

λερωμένη. 

stained(FEM) 

“When John went into the kitchen, he found the spoon for the dessert/soup stained”. 

 
 
Table 6.6 
 A complete item for object-clitics with feminine heads.  

Condition                               Όταν    ο     Γιάννης  μπήκε  στην   κουζίνα  έψαχνε… 

                                                When  the  John         went    in-the kitchen   was looking for… 

grammatical match 

 

τη           συνταγή 

the(FEM)  recipe(FEM) 

για την        πίτσα 

for the(FEM) pizza(FEM) 

και τη βρήκε. 

and it(FEM) found. 

ungrammatical match 

 

τη           συνταγή 

the(FEM)  recipe(FEM) 

για την        πίτσα 

for the(FEM) pizza(FEM) 

και τo βρήκε. 

and it(NEUT) found. 

grammatical mismatch 

 

τη           συνταγή 

the(FEM)  recipe(FEM) 

για τo          ψωμί 

for the(NEUT) bread(NEUT) 

και τη βρήκε. 

and it(FEM) found. 

ungrammatical mismatch 

 

τη           συνταγή 

the(FEM)  recipe(FEM) 

για τo          ψωμί 

for the(NEUT) bread(NEUT) 

και τo βρήκε. 

and it(NEUT) found. 
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“When John went into the kitchen, he was looking for the recipe for the pizza/bread and he found it”. 

 

Table 6.7 
 A complete item for object-clitics with neuter heads.  

Condition                               Όταν    ο     Γιάννης   μπήκε  στην   κουζίνα  έψαχνε… 

                                                When  the   John         went    in-the kitchen  he was looking for… 

grammatical match 

 

το             κουτάλι 

the(NEUT) spoon(NEUT) 

για το            γλυκό 

for the(NEUT) dessert(NEUT) 

και το βρήκε. 

and it(NEUT) found. 

ungrammatical match 

 

το             κουτάλι 

the(NEUT) spoon(NEUT) 

για το            γλυκό 

for the(NEUT) dessert(NEUT) 

και τη βρήκε. 

and it(FEM) found. 

grammatical mismatch 

 

το             κουτάλι 

the(NEUT) spoon(NEUT) 

για τη          σούπα 

for the(FEM) soup(FEM) 

και το βρήκε. 

and it(NEUT) found. 

ungrammatical mismatch 

 

το             κουτάλι 

the(NEUT) spoon(NEUT) 

για τη          σούπα 

for the(FEM) soup(FEM) 

και τη βρήκε. 

and it(FEM) found. 

“When John went into the kitchen, he was looking for the spoon for the dessert/soup and he found it”. 

 

Additionally, 104 filler sentences were constructed. Given that in this experiment an explicit 

judgment is needed, half of the filler sentences were grammatical for reasons of balance. The 

ungrammatical fillers included a variety of violations; number agreement, aspect, case, 

person as well as word order. Overall, half of the trials of the task were ungrammatical. 

Another important difference from the materials of the previous experiments (Study 1) was 

the sentence final position of the critical part of the sentence, namely the agreement target, 

following the previous literature of sGJTs (e.g. Hammerly et al., 2019; Lago et al., 2018; 

Tanner et al., 2014 among others). Το avoid possible phonetic cues to ungrammaticality, only 

grammatical sentences were recorded for both fillers and experimental sentences. The 

recordings were split before the agreement target and the same splicing procedure was 

applied to both grammatical and ungrammatical sentences. All sentences were recorded 

twice. Consequently, even the grammatical sentences were not made as a whole but were a 
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combination of two different audio files. All sentences were pre-recorded by a female native 

speaker of Greek in a sound booth in such a way that co-articulation was avoided both before 

the agreement target so that splicing can be possible as well as in other parts of the sentences 

for balance.  

6.1.1.3 Procedure 

All participants were tested individually in a quiet room at either Humboldt-University of 

Berlin or Aristotle-University of Thessaloniki by the same experimenter except for 4 

participants (all of them HSs) who were tested by 2 research assistants40 in Berlin. 

Participants were comfortably seated in front of the laptop. The presentation of the stimuli as 

well as the recording of end-of-sentence responses were controlled by the E-prime software 

(Psychology Software Tools, Pittsburgh, PA). In the beginning of the session, participants 

completed the written consent form (in Greek for NSs and in German for HSs) and 

afterwards the language questionnaire (Appendix A). The questionnaires of both NSs and 

HSs were the same as in Study 1 and were administered orally by the experimenter in the 

form of an informal interview given that some of the HSs were not fluent in reading Greek. 

After the questionnaire, the participants completed Experiment 3. The stimuli (sentences) 

were auditorily presented via headphones. The participants had to press the space button on 

the keyboard to listen to a trial whenever they were ready. During the auditory presentation of 

a trial, the screen remained blank. Immediately at the end of the trial, a question mark 

appeared at the center of the screen and participants had to indicate whether the sentences 

were grammatical or ungrammatical by pressing the green (grammatical) or the red 

(ungrammatical) button on the keyboard (K and D keys respectively). If participants failed to 

respond within 2,000 milliseconds from the end of a trial, a warning appeared on the screen 

                                                           
40 The research assistants were both native speakers of Greek and they had received thorough training by the 
experimenter on the way they would present the instructions and the order of the tasks within the session. 
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to let participants know that they were too slow in their last response. During the task, no 

feedback was given for their accuracy. Participants were instructed that their task was to 

listen to and judge sentences in Greek fast. Participants then listened to the prerecorded 

instructions and were informed about the response deadline. They were also instructed to 

judge the sentences as fast and accurate as they could. There were 6 practice trials at the 

beginning of the task, half of them ungrammatical. The practice trials did not include 

violations of gender agreement and participants were receiving feedback on their accuracy 

(only during the practice trials). Overall, the session lasted approximately 30 minutes. 

6.1.1.4 Predictions 

NSs. If attraction occurs in downstream measurements in Greek, certain accuracy patterns are 

expected in the attractor mismatch conditions (that is, when the gender value of the attractor 

mismatches the gender value of the head within the complex NP) in the current sGJT: overall, 

lower accuracy scores are expected in the attractor mismatch conditions. Specifically, if 

gender agreement attraction is asymmetrical, which means it occurs only in ungrammatical 

sentences due to the presence of a mismatching attractor, an interaction between 

Grammaticality and Attractor is expected, reflecting significantly lower accuracy in rejecting 

the ungrammatical mismatch condition than the ungrammatical match condition. In other 

words, participants will accept ungrammatical sentences with attractor mismatch significantly 

more often than ungrammatical sentences with attractor match (they will experience an 

illusion of grammaticality). At the same time, no effect of attractor mismatch should be 

present in grammatical sentences. Alternatively, if gender agreement attraction is 

symmetrical, then it should occur in grammatical sentences too, reflecting lower accuracy in 

the attractor mismatch condition than in the attractor match condition. In other words, a main 

effect of Attractor is expected; in this case, participants will show not only a) a reduced 

ability to reject the ungrammatical mismatch condition compared to the ungrammatical match 
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condition (illusion of grammaticality), but also b) a reduced ability to accept the grammatical 

mismatch condition compared to the grammatical match condition (they will experience an 

illusion of ungrammaticality as well). What is more, if gender markedness modulates 

attraction patterns, then attraction is more likely to occur with marked attractors (e.g. neuter 

heads-feminine attractors) than with unmarked attractors (feminine heads-neuter attractors). 

HSs. Regarding the contrast between agreement with adjectival predicates and agreement 

with pronominal reference (object-clitics), if the Interface Hypothesis is correct, HSs’ 

accuracy patterns are expected to be significantly different from those of NSs in both 

structures, and especially in the structure with the object-clitic targets (External interface). 

Agreement with feminine heads is also expected to be more vulnerable compared to neuter 

heads based on evidence from Study 1. With respect to attraction manipulations, if both 

groups retrieve cues similarly, all else being equal, HSs should not exhibit differences in their 

attraction patterns compared to NSs. 

6.1.1.5 Analysis 

The data analysis was conducted in R (R Development Core Team 2017) and 

specifically, the library languageR which makes use of the lme4 package. Logistic mixed 

models were fit; the proportion of “grammatical” responses was analyzed. Contrasts were 

defined and centered (effects coding: .5, -.5). The initial random effects structure of all 

models included random intercepts and slopes for both participants and items. When the 

models failed to converge, the maximal random effects structure was gradually simplified 

(starting from items and keeping a constant order of simplification) following the recent 

literature (Barr et al., 2013), until convergence was reached. NSs and HSs were analyzed 

separately but their differences were analyzed by a model with Group (HSs vs. NSs.) as a 

factor with effects coding too (-.5, .5). Participants whose accuracy was less than 60% in the 

fillers were deleted from the dataset. Consequently, 4 HSs were excluded from the analysis. 
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Additionally, trials in which participants exceeded the response deadline (2,000ms) were 

deleted as well. In all cases, following the current literature on agreement attraction, I report 

a) a full analysis and b) planned pairwise comparisons between the grammatical match and 

the grammatical mismatch conditions and between the ungrammatical match and the 

ungrammatical mismatch conditions as well as traditional t-tests, given that the theoretical 

questions of interest crucially depend on whether there is an asymmetry in attraction effects 

between grammatical and ungrammatical sentences (e.g. Hammerly et al., 2019; Lago et al., 

2015: 12; Tanner et al., 2014: 12). 

6.1.2 Results 

The results of Experiment 3 are reported below. 6.1.2.1 reports the results of NSs and 6.1.2.2 

reports the results of HSs. In both cases, the presentation within each group is based on the 

structure and on the gender value of the head: adjectival predicates with feminine and neuter 

heads followed by object-clitics with feminine and neuter heads.  

6.1.2.1 Native Speakers 

Trials in which participants’ response time exceeded the response deadline (2,000 ms) were 

deleted affecting 5.4% of the filler sentences. NSs’ mean accuracy in the filler sentences was 

86% (SD = 35, range = 73 - 94). Overall, the results of Experiment 3 for NSs are visually 

presented in Figures 6.1 (adjectival predicates) and 6.2 (object-clitics). 
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Figure 6.1 Native speakers’ mean accuracy 
(%) in adjectival predicates in Experiment 3. 
Error bars indicate the standard error of the 
mean across participants. 

 

Figure 6.2 Native speakers’ mean accuracy in 
object-clitics in Experiment 3. Error bars 
indicate the standard error of the mean across 
participants. 

 

 

Adjectival predicates. Table 6.8 shows NSs’ accuracy by condition in both feminine and 

neuter heads. Feminine heads: Experimental trials in which participants exceeded the 

response deadline were deleted (data loss by condition: grammatical match: 3.8%, 

ungrammatical match: 1.3%, grammatical mismatch: 3%, ungrammatical mismatch: 2.5%).  

 

Table 6.8  
Native speakers’ mean accuracy and standard error in adjectival predicates in Experiment 3. 

Head 
Grammatical 
match 

Ungrammatical 
match 

Grammatical 
mismatch 

Ungrammatical 
mismatch 

Feminine 94 (1.52) 98 (0.94) 94 (1.61) 96 (1.33) 

Neuter 93 (1.65) 99 (0.60) 93 (1.74) 98 (0.94) 
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Table 6.9 
Linear mixed-effects model results of native speakers’ accuracy in adjectival predicates in 
Experiment 3. 

 Feminine heads Neuter heads 

 β SE z p β SE z p 

Grammaticality -1.812 1.417 -1.28 .201 -2.509 1.000 -2.51 .012 

Attractor -0.398 0.971 -0.41 .682 0.719 0.752 0.96 .339 

Grammaticality:Attractor 1.227 1.900 0.65 .518 -0.401 1.310 -0.30 .760 

 

The model (Table 6.9) did not detect any significant differences reflecting that it failed to find 

attraction. The planned pairwise comparisons as well as t-tests for grammatical and 

ungrammatical sentences were not significant either. Neuter heads: Experimental trials in 

which participants exceeded the response deadline were deleted (data loss by condition: 

grammatical match: 5.5%, ungrammatical match: 1.3%, grammatical mismatch: 5%, 

ungrammatical mismatch: 1.7%). The model detected an effect of Grammaticality indicating 

that participants showed better accuracy in rejecting ungrammatical sentences than accepting 

grammatical sentences (Table 6.9). No attraction was observed and the planned pairwise 

comparisons as well as the t-tests between grammatical match and grammatical mismatch 

sentences and between ungrammatical match and ungrammatical mismatch sentences did not 

show significant effects.  

Object-clitics. Table 6.10 reports NSs’ accuracy by condition in both feminine and neuter 

heads. Feminine heads: Experimental trials in which participants exceeded the response 

deadline were deleted (data loss by condition: grammatical match: 2.5%, ungrammatical 

match: 4.2%, grammatical mismatch: 2.1%, ungrammatical mismatch: 3.8%).  
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Table 6.10  
Native speakers’ mean accuracy and standard error in object-clitics in Experiment 3. 

Head 
Grammatical 
match 

Ungrammatical 
match 

Grammatical 
mismatch 

Ungrammatical 
mismatch 

Feminine 99 (0.74) 91 (1.90) 96 (1.25) 85 (2.36) 

Neuter 95 (1.48) 97 (1.12) 96 (1.31) 92 (1.82) 

 
 
Table 6.11 
Linear mixed-effects model results of native speakers’ accuracy in object-clitics in 
Experiment 3. 

 Feminine heads Neuter heads 

    β    SE     z    p   β SE z p 

Grammaticality -0.414 1.524 -0.27 .786 -1.103 2.009 -0.55 .583 

Attractor 1.092 1.069 0.99 .319 -1.038 1.747 -0.60 .553 

Grammaticality:Attractor -0.243 2.138 -0.12 .909 0.685 3.058 0.23 .823 

 

The model (Table 6.11) did not detect any significant difference across conditions. However, 

the planned pairwise comparisons revealed an asymmetrical pattern of attraction; only 

ungrammatical sentences were affected by attractor mismatch (ungrammatical: �̂�𝛽 = 1.147; SE 

= 0.431; z = 2.66; p = .008), grammatical:  �̂�𝛽 = 1.159; SE = 0.694; z = 1.67; p = .095). 

Traditional t-tests confirmed these findings: (ungrammatical sentences: t(39) = 2.78; p = .009, 

grammatical sentences: t(39) = 1.79; p = .081). Neuter heads: Experimental trials in which 

participants exceeded the response deadline were deleted (data loss by condition: 

grammatical match: 1.5%, ungrammatical match: 3%, grammatical mismatch: 1.7%, 

ungrammatical mismatch: 6.7%). Although, the accuracy is numerically decreased in the 

ungrammatical mismatch condition, the model did not detect significant differences (Table 

6.11) and the planned pairwise comparisons as well as the t-tests were not significant either 

(p > .05). 
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6.1.2.2 Heritage Speakers 

Trials in which participants’ response time exceeded the response deadline (2,000 ms) were 

deleted affecting 3.4% of the filler sentences. HSs’ mean accuracy in the filler sentences was 

75% (SD = 43, range = 60 - 86). The analysis of the filler sentences at the level of Group 

revealed that HSs were significantly less accurate compared to NSs (�̂�𝛽 = 1.056; SE = 0.180; z 

= 5.87; p < .0001) as the effect of Group indicates. An effect of Grammaticality showed that 

both groups were more accurate in accepting the grammatical sentences than rejecting the 

ungrammatical ones. Crucially, the effect of Grammaticality was also modulated by an 

interaction with Group, reflecting that HSs’ accuracy in rejecting ungrammatical sentences 

was significantly lower compared to NSs (�̂�𝛽 = -0.670; SE = 0.282; z = -2.38; p = .017). 

Overall, the results of Experiment 3 for HSs are visually presented in Figures 6.3 (adjectival 

predicates) and 6.4 (object-clitics). 

  

  

 

Figure 6.3 Heritage speakers’ mean accuracy 
(%) in adjectival predicates in Experiment 3. 
Error bars indicate the standard error of the 
mean across participants. 

 

Figure 6.4 Heritage speakers’ mean accuracy 
(%) in object-clitics in Experiment 3. Error 
bars indicate the standard error of the mean 
across participants. 
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Adjectival predicates.  Table 6.12 shows HSs’ accuracy by condition in both feminine and 

neuter heads. Feminine heads: Experimental trials in which participants exceeded the 

response deadline were deleted (data loss by condition: grammatical match: 3.2%, 

ungrammatical match: 4.8%, grammatical mismatch: 2.4%, ungrammatical mismatch: 5.6%). 

Table 6.12  
Heritage speakers’ mean accuracy and standard error in adjectival predicates in Experiment 
3. 

Head 
Grammatical 
match 

Ungrammatical 
match 

Grammatical 
mismatch 

Ungrammatical 
mismatch 

Feminine 91 (2.60) 92 (2.41) 85 (3.20) 85 (3.30) 

Neuter 95 (1.95) 94 (2.06) 80 (3.64) 85 (3.25) 

 

Table 6.13 
Linear mixed-effects model results of heritage speakers’ accuracy in adjectival predicates in 
Experiment 3. 
 

 Feminine heads Neuter heads 

 β SE z p β SE z p 

Grammaticality -0.366 0.754 -0.49 .627 -1.032 0.970 -1.07 .287 

Attractor 0.975 0.662 1.47 .141 2.610 0.925 2.82 .005 

Grammaticality:Attractor -0.382 1.346 -0.28 .777 -1.027 1.993 -0.52 .606 

 

The model (Table 6.13) and the planned pairwise comparisons as well as the t-tests did not 

detect any significant difference between grammatical sentences and between ungrammatical 

sentences. Consequently, the analysis at the level of Group included only Group as a factor 

which turned out to be reliable; HSs were significantly less accurate than NSs (�̂�𝛽 = 1.436; SE 

= 0.489; z = 2.94; p = .003). Neuter heads: Experimental trials in which participants 

exceeded the response deadline were deleted (data loss by condition: grammatical match: 4%, 

ungrammatical match: 1.6%, grammatical mismatch: 4.8%, ungrammatical mismatch: 6.3%). 
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The model (Table 6.13) detected a main effect of Attractor reflecting that HSs’ accuracy 

significantly decreased with feminine attractors (attractor mismatch) compared to neuter 

attractors (attractor match). The interaction between Grammaticality and Attractor did not 

reach significance. The planned pairwise comparisons revealed that attraction was 

symmetrical affecting both ungrammatical and grammatical sentences (ungrammatical: �̂�𝛽 = 

1.199; SE = 0.496; z = 2.42; p = .016, grammatical �̂�𝛽 = 1.865; SE = 0.932; z = 2.002; p = 

.045). Traditional t-tests confirmed these findings: (ungrammatical sentences: t(20) = 2.17; p 

= .042, grammatical sentences: t(20) = 2.97; p = .008). The analyses at the level of Group 

included the factors of Grammaticality, Attractor and Group and it showed an effect of 

Attractor (�̂�𝛽 = 2.32; SE = 1.18; z = 1.96; p = .05), indicating that sentences with feminine 

attractors (attractor mismatch) were less accurate than sentences with neuter attractors 

(attractor match). The interaction between Grammaticality and Group was not significant (p > 

.05). There was also an effect of Group (�̂�𝛽 = 1.25; SE = 0.50; z = 2.53; p = .012), reflecting 

that HSs were less accurate compared to NSs. 

Object-clitics. Table 6.14 reports HSs’ accuracy by condition in both feminine and neuter 

head nouns. Feminine heads: Experimental trials in which participants exceeded the 

response deadline were deleted (data loss by condition: grammatical match: 0.8%, 

ungrammatical match: 3.8%, grammatical mismatch: 3.8%, ungrammatical mismatch: 2.4%). 

Table 6.14  
Heritage speakers’ mean accuracy and standard error in object-clitics in Experiment 3. 

Head 
Grammatical 
match 

Ungrammatical 
match 

Grammatical 
mismatch 

Ungrammatical 
mismatch 

Feminine 94 (2.20) 82 (3.50) 90 (2.71) 75 (3.93) 

Neuter 90 (2.76) 94 (2.20) 85 (3.30) 77 (3.85) 
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Table 6.15 
Linear fixed-effects model results of heritage speakers’ accuracy in object-clitics in 
Experiment 3. 

 Feminine heads Neuter heads 

 β SE z p β SE z p 

Grammaticality 2.671 1.312 2.036 .042 -1.555 1.225 -1.27 .204 

Attractor 1.081 0.997 1.084 .278 2.461 1.249 1.98 .049 

Grammaticality:Attractor 0.894 1.954 0.458 .647 -4.117 2.560 -1.61 .108 

 

The model (Table 6.15) detected a main effect of Grammaticality; HSs exhibited difficulties 

in rejecting ungrammatical neuter object-clitic targets. The planned pairwise comparisons 

between grammatical and between ungrammatical sentences were not significant reflecting 

lack of attraction here. The analysis at the level of Group included Group and Grammaticality 

as factors and it revealed a main effect of Group; HSs were significantly less accurate than 

NSs (�̂�𝛽 = 1.392; SE = 0.587; z = 2.37; p = .018). Neuter heads: Experimental trials in which 

participants exceeded the response deadline were deleted (data loss by condition: 

grammatical match: 1.6%, ungrammatical match: 0.8%, grammatical mismatch: 5.6%, 

ungrammatical mismatch: 4%). The model (Table 6.15) detected an effect of Attractor 

reflecting lower accuracy scores when the attractor was feminine (attractor mismatch) 

compared to when it was neuter (attractor match). The interaction between Grammaticality 

and Attractor did not reach significance. The pairwise comparisons revealed that only 

ungrammatical sentences were affected by attractor mismatch reflecting an asymmetrical 

pattern of attraction (ungrammatical: �̂�𝛽 = 2.030; SE = 0.557; z = 3.64; p < .001, grammatical: 

�̂�𝛽 = 0.284; SE = 0.682; z = 0.42; p = .677). Traditional t-tests confirmed these findings: 

(ungrammatical sentences: t(20) = 2.90; p = .009, grammatical sentences: t(20) = 1.04; p = 

.312). The subsequent by Group-analysis showed an effect of Attractor (�̂�𝛽 = 1.224; SE = 

0.506; z = 2.42; p = .015) reflecting that overall participants showed lower acceptance rates in 
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the attractor mismatch conditions. HSs were significantly less accurate than NSs (�̂�𝛽 = 1.135; 

SE = 0.387; z = 2.93; p = .003) as a main effect of Group indicated. The interactions were not 

significant (p > .05) showing that both groups exhibit similar attraction profiles at the level of 

Group. 

6.1.3 Discussion 

With respect to the findings of NSs, it seems that NSs’ accuracy is very high (>92%). 

Overall, their results in Experiment 3 only showed attraction effects in ungrammatical 

sentences with feminine heads in object-clitics. The same attraction pattern was observed in 

the online measurements of Experiment 2 (Study 1). This finding is in line with accounts 

which predict asymmetrical attraction patterns. On the other hand, feminine heads in 

adjectival predicates did not show attraction in contrast to the online measurements of 

Experiment 1 (Study 1) where attraction was found. However, ceiling effects on accuracy 

might have hidden attraction. Crucially, feminine heads in object-clitics, where attraction was 

found, are the only structure in which the average accuracy is below 95%. In what follows, 

HSs’ results in Experiment 3 are discussed. 

The results of HSs showed a significantly less accurate across-the-board performance on 

the task compared to NSs. Even more, HSs showed attraction with neuter heads in both 

adjectival predicates as well as object-clitics; the pattern was symmetrical for adjectival 

predicates reflecting that attractor mismatch affected both grammatical and ungrammatical 

sentences, and asymmetrical for object-clitics reflecting that the attractor mismatch affected 

only ungrammatical sentences.  

HSs also exhibited certain difficulties in rejecting ungrammatical sentences with 

feminine heads in ungrammatical neuter object-clitics targets. These finding seems to be in 

line with what was found in Experiment 2 (Study 1) where HSs did not react to 
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ungrammaticality in the corresponding structure (no RT differences between grammatical and 

ungrammatical conditions).  

If we now look at HSs’ findings in comparison with NSs’ findings, NSs did not exhibit 

attraction with neuter heads at all, while HSs did. The fact that attraction was present in HSs’ 

data indicates that attraction with neuter heads is possible too, confirming the numerical trend 

of attraction captured in Study 1 (Experiment 2) for both groups. In the current experiment, 

their accuracy score, especially with neuter heads, was always more than 92% in each 

condition and above 95% on average. Consequently, attraction may have been masked due to 

ceiling effects for NSs. HSs exhibited significantly lower accuracy scores than NSs, and this 

is probably why attraction was more evident in their data.  

On the other hand, HSs did not exhibit attraction in the only structure where NSs did, 

namely, in feminine heads with object-clitics. This latter finding is in line with the finding of 

Experiment 2 (Study 1) where NSs showed attraction in their RTs but HSs did not. Crucially, 

HSs had flat RTs indicating that they are not sensitive to ungrammatical neuter object-clitics 

when combined with feminine heads. This is now evident in their judgments too; HSs were 

significantly less accurate than NSs in rejecting ungrammatical neuter object-clitics with 

feminine heads.  

Overall, HSs showed attraction in neuter heads while, NSs did not. NSs were at ceiling 

and consequently, it is hard to evaluate their data with respect to the lack of attraction in this 

experiment. The online experiments of Study 1 revealed clear attraction patterns for NSs. 

Thus, there is evidence according to which NSs are expected to show attraction in their 

speeded judgements (not only RTs) as well. In Study 1, participants were instructed to listen 

to the sentences for comprehension and they were not warned about the ungrammaticalities. 

In the current experiment, explicit judgements had to be made and this might have led NSs to 

be more alert and consequently to resist attraction. Crucially, the fact that attraction was 
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decreasing over the trials in Study 1 is compatible with such a hypothesis: when they were 

asked to listen for comprehension they were unaware of the errors and they showed 

attraction. As they were gradually exposed to errors, their awareness increased and this is 

why attraction decreased. In the current experiment, they could easily infer from the 

beginning of the task that the experiment included unacceptable sentences, since their task 

was to judge the acceptability of each sentence. The reason why their judgements were 

mainly not significantly affected from the attractor in this experiment requires further testing 

though and this is why the following experiments target only NSs. Namely, they test whether 

and under which conditions NSs’ accuracy in judgements can stop being at ceiling and 

consequently, whether this change can reveal attraction in their judgements. 

 

6.2 Experiment 4 - Auditory speeded Grammaticality Judgement Task 

Experiment 4 was similar to Experiment 3 except for adding an adverb before the target of 

the agreement to increase the processing demands of the task. This was done with the aim to 

avoid the ceiling effects observed for NSs in Experiment 3. In the discussion section of 

Experiment 3 (6.1.3), I claimed that ceiling effects might have masked attraction in NSs’ 

judgments mainly because the task was quite easy for them. Two of the findings might be in 

line with this claim: 1) attraction occurred only with feminine heads in object-clitic targets 

when the mean accuracy score was less than 95% and 2) HSs whose overall accuracy was 

significantly lower exhibited attraction patterns in neuter heads. Thus, in the current 

Experiment (Experiment 4), I further explore this issue (with Greek native speakers) by 

adding an adverb between the complex NP and the agreement target. 
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6.2.1 Method 

6.2.1.1 Participants 

The participants’ pool consisted of 32 NSs (17 male) from Greece (mean age = 21, age range 

= 18-25). They were born and raised in Greece, they have never lived abroad and both of 

their parents were Greek and born and raised in Greece. They were all students in universities 

in Thessaloniki or had recently graduated. They all received a fee of 5 Euros for their 

participation. 

6.2.1.2 Materials and Design 

The Design of the Experiment was identical to Experiment 3. There was only one slight 

difference on the materials of the current Experiment. An adverb was introduced between the 

complex DP and the target of the agreement (see an example with feminine heads and 

adjectival predicates in Table 6.16) to increase the processing demands of the task. In 

adjectival predicates, the following adverbs were equally distributed across items: εντελώς 

“completely”, πολύ προσεκτικά “very carefully”, τελείως “completely”, υπερβολικά 

“extremely”, πολύ καλά “very well”, αρκετά “quite”, πολύ σφιχτά “very tightly”, πολύ ψηλά 

“very high”, πολύ άσχημα “very bad”, πολύ πρόχειρα “very haphazardly”, πολύ σχολαστικά 

“very meticulously”, πολύ εντυπωσιακά “very impressively”. In object-clitics, the following 

adverbs were equally distributed across items: ευτυχώς “fortunately”, τελικά “eventually”, 

πολύ γρήγορα “very fast”, λίγο αργότερα “a bit later”, επιτέλους “at last”, δυστυχώς 

“unfortunately”, πριν λίγο “shortly before”, λίγο νωρίτερα “a bit earlier”, μετά από λίγο “after 

a while”, ύστερα από λίγο “after a while”, εν τέλει “finally”, αργότερα “later”. 
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Table 6.16  
A complete item for adjectival predicates with feminine heads in Experiment 4.  

Condition 
Όταν    ο     Γιάννης  μπήκε  στην   κουζίνα  βρήκε… 

When  the  John         went    in-the kitchen  found… 

grammatical match 

 

τη           συνταγή 

the(FEM)  recipe(FEM) 

για την        πίτσα 

for the(FEM) pizza(FEM) 

εντελώς 

completely 

σκισμένη. 

torn(FEM) 

ungrammatical match 

 

τη           συνταγή 

the(FEM)  recipe(FEM) 

για την        πίτσα 

for the(FEM) pizza(FEM) 

εντελώς 

completely 

σκισμένο. 

torn(NEUT) 

grammatical 
mismatch 

 

τη           συνταγή 

the(FEM)  recipe(FEM) 

για τo          ψωμί 

for the(NEUT) bread(NEUT) 

εντελώς 

completely 

σκισμένη. 

torn(FEM) 

ungrammatical 
mismatch 

 

τη           συνταγή 

the(FEM)  recipe(FEM) 

για τo          ψωμί 

for the(NEUT) bread(NEUT) 

εντελώς 

completely 

σκισμένο. 

torn(NEUT) 

 “When John went into the kitchen, he found the recipe for the pizza/bread completely torn”. 

 

6.2.1.3 Procedure 

The procedure was the same as in the previous Experiment (see Experiment 3). 

6.2.1.4 Predictions 

The predictions are the same as in the previous sGJT (see Experiment 3). 

6.2.1.5 Analysis 

The analysis was conducted in the same way as in the previous sGJT (see Experiment 3). 

6.2.2 Results 

The results of Experiment 4 are reported below. The presentation is based on the structure 

and on the gender value of the head: adjectival predicates with feminine and neuter heads 

followed by object-clitics with feminine and neuter heads. In the filler sentences, trials in 

which participants’ response time exceeded the response deadline (2,000 ms) were deleted 

affecting 12% of the dataset. The mean accuracy in the filler sentences was 95% (SD = 21, 
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range = 92 - 100). Overall, Figures 6.5 and 6.6 visually present participants’ mean accuracy 

and the standard error of the mean.  

  

 

Figure 6.5 Participants’ mean accuracy (%) in 
adjectival predicates in Experiment 4. Error bars 
indicate the standard error of the mean across 
participants. 

 

Figure 6.6 Participants’ mean accuracy (%) in 
object-clitics in Experiment 4. Error bars 
indicate the standard error of the mean across 
participants. 

 

 

Adjectival predicates. Table 6.17 shows participants’ accuracy by condition in both 

feminine and neuter heads. Feminine heads: Experimental trials in which participants 

exceeded the response deadline were deleted, affecting 8% of the dataset (data loss by 

condition: grammatical match: 12.5%, ungrammatical match: 1.1%, grammatical mismatch: 

13.6%, ungrammatical mismatch: 5.2%).  

 

Table 6.17 
Participants’ mean accuracy and standard error in adjectival predicates in Experiment 4. 

Head 
Grammatical 
match 

Ungrammatical 
match 

Grammatical 
mismatch 

Ungrammatical 
mismatch 

Feminine 93 (1.99) 97 (1.16) 93 (2.02) 98 (0.95) 

Neuter 94 (1.91) 99 (0.54) 91 (2.18) 98 (1.11) 
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Table 6.18 
Linear mixed-effects model results of participants’ accuracy with adjectival predicates in 
Experiment 4. 

 Feminine heads Neuter heads 

 β SE z p β SE z p 

Grammaticality -1.342 0.430 -3.12 .002 -2.127 0.620 -3.43 .001 

Attractor -0.220 0.429 -0.51 .608 1.009 0.618 1.63 .102 

Grammaticality:Attractor 0.521 0.858 0.61 .544 -1.031 1.229 -0.84 .402 

 

The model (Table 6.18 detected a main effect of Grammaticality, reflecting that participants 

were more accurate in rejecting the ungrammatical sentences than accepting the grammatical 

ones. The pairwise comparisons as well as the t-tests between grammatical sentences and 

between ungrammatical sentences were not significant, indicating lack of attraction. Neuter 

heads: Experimental trials in which participants exceeded the response deadline were 

deleted, affecting 9.5% of the dataset (data loss by condition: grammatical match: 16.2%, 

ungrammatical match: 3.1%, grammatical mismatch: 11.5%, ungrammatical mismatch: 

7.3%). The model (Table 6.18) revealed a main effect of Grammaticality, such that 

participants were more accurate in rejecting ungrammatical sentences than accepting 

grammatical sentences. The planned pairwise comparisons between the grammatical 

conditions and between the ungrammatical ones did not reveal significant differences, 

reflecting the absence of attraction. Feminine heads: Experimental trials in which 

participants exceeded the response deadline were deleted affecting 9.1% of the dataset (data 

loss by condition: grammatical match: 7.3%, ungrammatical match: 8.3%, grammatical 

mismatch: 8.9%, ungrammatical mismatch: 12%).  

Object-clitics. Table 6.19 reports NSs’ accuracy rates by condition in both feminine and 

neuter heads.  



  

191 
 

Table 6.19 
Participants’ mean accuracy and standard error in object-clitics in Experiment 4. 

Head 
Grammatical 
match 

Ungrammatical 
match 

Grammatical 
mismatch 

Ungrammatical 
mismatch 

Feminine 90 (2.27) 97 (1.26) 96 (1.49) 95 (1.73) 

Neuter 95 (1.61) 99 (0.53) 95 (1.73) 96 (1.43) 

 

Table 6.20 
Linear mixed-effects model results of participants’ accuracy with object-clitics in Experiment 
4. 

 Feminine heads Neuter heads 

 β SE z p β SE z p 

Grammaticality 0.629 1.449 0.43 .665 -2.140 2.253 -0.95 .342 

Attractor 1.737 1.061 1.64 .102 0.988 1.918 0.52 .606 

Grammaticality:Attractor 0.441 2.287 0.19 .847 -4.825 4.781 -1.01 .313 

 

The model (Table 6.20) did not reveal any significant results. Neuters head: Experimental 

trials in which participants exceeded the response deadline were deleted affecting 7.6% of the 

dataset (data loss by condition: grammatical match: 10.4%, ungrammatical match: 2.6%, 

grammatical mismatch: 12%, ungrammatical mismatch: 5.2%). The model (Table 6.20) did 

not reveal any significant results. 

6.2.3 Discussion 

Experiment 4 did not reveal any attraction pattern. Participants’ accuracy was at ceiling. 

Adding an adverb between the complex NP and the agreement target did not lead to a 

decrease in participants’ accuracy rates. On average, accuracy was around 95% in both 

genders and in both structures. 
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6.3 Experiment 5 - Auditory scaled Acceptability Judgement Task 

 Experiment 5 was an auditory scaled acceptability judgment task (AJT) aimed at exploring 

whether attraction is possible in untimed scaled AJTs by using a scale of acceptability instead 

of the acceptable/unacceptable dual distinction and by keeping all else similar to Experiment 

4. 

6.3.1 Method 

6.3.1.1 Participants 

The participants’ pool consisted of 32 NSs (18 male) from Greece (mean age = 20.4, age 

range = 18-24). They were born and raised in Greece, they have never lived abroad and both 

of their parents were Greek and born and raised in Greece. They were all students in 

universities in Thessaloniki or had recently graduated. The all received a fee of 5 Euros for 

their participation. The participants were recruited by word of mouth. 

6.3.1.2 Materials and Design 

The materials were the same as in the previous experiments. More specifically, the items 

were identical to Experiment 4 (including the adverb). The only difference was that there 

were a few more words after the critical point of the agreement target. These words 

represented Regions 6-8 in Experiment 1 and 2 for adjectival predicates and object-clitics 

respectively. Since the task included a scale for the acceptability judgments, some new 

marginally grammatical/marginally ungrammatical fillers were created except for the fully 

grammatical and ungrammatical ones. These marginally (un)grammatical fillers included 

weak and strong islands, ellipsis, and temporarily ambiguous sentences which were resolved 

towards the non-favored interpretation in Greek. Overall, there were 201 trials, 1/3 were 

ungrammatical and 1/3 marginally (un)grammatical. The design of the experiment was the 

same as in Experiment 4. 
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6.3.1.3 Procedure 

All participants were tested by the same experimenter in a quiet area of the main library at the 

Aristotle-University of Thessaloniki. Participants were comfortably seated in front of the 

laptop. The presentation of the stimuli as well as the recording of responses were controlled 

by the E-prime software (Psychology Software Tools, Pittsburgh, PA). At the beginning of 

the session, participants signed and gave their written consent and afterwards they completed 

a short questionnaire (Appendix A). After the questionnaire the participants completed 

Experiment 5. The stimuli (sentences) were auditorily presented via headphones. The 

participants had to press the space button on the keyboard to listen to a trial whenever they 

were ready. During the auditory presentation of a trial, the screen remained blank. 

Immediately after the end of the trial, a question mark appeared on the center of the screen 

and participants had to judge the sentences on a 1-7 Likert scale by pressing one of the keys 

from 1-7 on the keyboard (1 not acceptable/bad - 7 completely acceptable/very good). The 

task was untimed and participants could spend as much as they wanted to for their response. 

During the task, no feedback was given for judgments. Participants were instructed from the 

experimenter that their task was to listen to and judge sentences in Greek on a 1-7 scale. 

Participants then listened to the prerecorded instructions. There were 6 practice trials at the 

beginning of the task, 2 grammatical, 2 ungrammatical, 2 marginally (un)grammatical. The 

practice trials did not include violations of gender agreement and no feedback was given to 

the participants for the way they rated the sentences. Overall, the session lasted between 30-

45 minutes and each participant received 5 Euros. 

6.3.1.4 Predictions 

First, participants are expected to give significantly higher acceptability ratings to 

grammatical than ungrammatical sentences. Thus, a main effect of Grammaticality is 

expected. If attraction occurs, participants are expected to rate attractor mismatch sentences 
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significantly lower than attractor match sentences. If symmetrical attraction occurs, then the 

attractor mismatch ratings should be lower for both grammatical and ungrammatical 

sentences. If asymmetrical attraction occurs, attractor mismatch ratings should be lower in 

ungrammatical sentences than in grammatical ones. 

6.3.1.5 Analysis 

The data analysis was conducted in R (R Development Core Team 2017) and specifically in 

the library languageR which makes use of the lme4 package. For participants’ ratings linear 

mixed effects models were fit. Contrasts were defined and centered (effects coding: .5, -.5) 

for both Grammaticality and Attractor. The initial random effects structure of all models 

included random intercepts and slopes for both participants and items. When the models 

failed to converge, the maximal random effects structure was gradually simplified (starting 

from Items and keeping a constant order of simplification) following the recent literature 

(Barr et al., 2013), until convergence was reached. 

6.3.2 Results 

The results of Experiment 5 are reported below. The presentation is based on the structure 

and on the gender value of the head: adjectival predicates with feminine and neuter heads 

followed by object-clitics with feminine and neuter head nouns. The mean ratings in the 

fillers was 6.2 (SD = 1.58, range = 3 - 7) for grammatical sentences, 4.5 (SD = 2.2, range = 

2.8 - 5.6) for marginally (un)grammatical sentences and 2.96 (SD = 1.9, range = 1.3 - 5) for 

ungrammatical sentences. As for the experimental sentences, the results are reported below 

and Figures 6.7 and 6.8 visually represent the mean ratings with the standard errors of the 

mean across participants by head and by structure.  
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Figure 6.7 Participants’ mean ratings in 
adjectival predicates in Experiment 5. Error 
bars indicate the standard error of the mean 
across participants. 

 

 

Figure 6.8 Participants’ mean ratings in 
object-clitics in Experiment 5. Error bars 
indicate the standard error of the mean across 
participants. 

 

Adjectival predicates. Table 6.21 shows participants’ average ratings by condition in both 

feminine and neuter heads. Feminine heads: The model (Table 6.22) showed a main effect of 

Grammaticality; the difference in the ratings between the grammatical and ungrammatical 

conditions was significant.  

 

Table 6.21  
Participants’ mean ratings and standard error in adjectival predicates in Experiment 5. 

Head 
Grammatical 
match 

Ungrammatical 
match 

Grammatical 
mismatch 

Ungrammatical 
mismatch 

Feminine 5.59 (0.13) 2.6 (0.13) 5.63 (0.13) 2.69 (0.13) 

Neuter 5.38 (0.14) 2.41 (0.12) 5.27 (0.14) 2.51 (0.12) 

 

 
 

1.00
1.50
2.00
2.50
3.00
3.50
4.00
4.50
5.00
5.50
6.00
6.50
7.00

feminine head nouns neuter head nouns

A
ve

ra
ge

 r
at

in
gs

grammatical match ungrammatical match

grammatical mismatch ungrammatical mismatch

1.00
1.50
2.00
2.50
3.00
3.50
4.00
4.50
5.00
5.50
6.00
6.50
7.00

feminine head nouns neuter head nouns

A
ve

ra
ge

 r
at

in
gs

grammatical match ungrammatical match

grammatical mismatch ungrammatical mismatch



  

196 
 

Table 6.22 
Linear mixed-effects model results of participants’ ratings in adjectival predicates in 
Experiment 5. 

 Feminine heads Neuter heads 

 β SE t p β SE t p 

Grammaticality 2.966 0.304 9.75 <.001 2.868 0.257 11.15 <.001 

Attractor -0.075 0.099 -0.76 .454 0.018 0.104 0.17 .864 

Grammaticality:Attractor 0.022 0.222 0.10 .920 0.230 0.239 0.96 .342 

 

In other words, participants gave significantly lower ratings to ungrammatical sentences. No 

attraction was observed; the effect of Attractor and the interaction between Grammaticality 

and Attractor were not significant. Neuter heads: The model revealed a main effect of 

Grammaticality (Table 6.22) and the interaction was not significant. 

Object-clitics. Table 6.23 reports participants’ average ratings by condition in both feminine 

and neuter heads. Feminine heads: The model (Table 6.24) revealed a main effect of 

Grammaticality reflecting that participants gave significantly lower ratings to ungrammatical 

sentences. 

 

Table 6.23  
Participants’ mean ratings and standard error in object-clitics in Experiment 5. 

Head 
Grammatical 
match 

Ungrammatical 
match 

Grammatical 
mismatch 

Ungrammatical 
mismatch 

Feminine 6.15 (0.10) 3.03 (0.13) 6.11 (0.11) 3.38 (0.15) 

Neuter 5.88 (0.11) 2.88 (0.14) 6.02 (0.11) 3.25 (0.15) 
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Table 6.24 
Linear mixed-effects model results of participants’ ratings in object-clitics in Experiment 5. 

 Feminine heads Neuter heads 

 β SE t p β SE t p 

Grammaticality 2.922 0.332 8.79 <.001 2.884 0.317 9.10 <.001 

Attractor -0.159 0.103 -1.54 .140 -0.250 0.115 -2.16 .041 

Grammaticality:Attractor 0.402 0.204 1.97 .061 0.231 0.236 0.99 .337 

 

The interaction between Grammaticality and Attractor was marginally significant. In the 

planned comparisons, only the ungrammatical sentences seem to be modulated by attractor 

mismatch (�̂�𝛽 = -0.351; SE = 0.114; t = -3.09; p = .002) with higher ratings for the 

ungrammatical mismatch condition compared to the ungrammatical match condition. No 

difference was observed in the ratings between the grammatical match and the grammatical 

mismatch conditions (�̂�𝛽 = 0.041; SE = 0.125; t = 0.33; p = .748), indicating an asymmetrical 

pattern of attraction. Traditional t-tests confirmed these findings (ungrammatical sentences: 

t(31) = -3.08; p = .004, grammatical sentences: t(31) = 0.29; p = .775). Neuter heads: The 

model (Table 6.24) revealed a main effect of Grammaticality and a main effect of Attractor. 

The interaction did not reach significance. The planned pairwise comparisons though 

confirmed an asymmetrical pattern with attraction occurring between ungrammatical 

sentences and not between grammatical sentences (ungrammatical: �̂�𝛽 = -0.361; SE = 0.137; t 

= -2.64; p = .009, grammatical: �̂�𝛽 = -0.134; SE = 0.135; t = -0.99; p = .331). Traditional t-

tests confirmed these findings (ungrammatical sentences: t(31) = -2.83; p = .009, grammatical 

sentences: t(31) = -0.10; p = .340). 
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6.3.3 Discussion 

The results of Experiment 5 show that ungrammatical sentences were indeed rated 

significantly lower than the grammatical ones. With respect to attraction, object-clitic 

structures revealed asymmetrical attraction in both feminine heads (as in Experiment 2, and 

3) and neuter heads (as HSs showed in Experiment 3). This last finding, combined with the 

HSs’ findings of Experiment 3, shows that both groups are prone to attraction in neuter heads 

as well (HSs: Experiment 3, NSs: current findings). Overall, these findings reveal that gender 

agreement attraction effects can occur in untimed tasks too. However, only object-clitics 

exhibited attraction. Adjectival predicates were more resistant to attraction and only some 

small numerical trends were detected. This reflects that agreement target perhaps plays a role 

in global assessments where the sentence-level acceptability is measured. 

6.4 Experiment 6 - Speeded Grammaticality Judgement Task (reading) 

Experiment 6 is a sGJT in reading and it is similar to Experiment 4. Given that the auditory 

sGJTs in Experiment 3 and 4 did not uniformly show the attraction effects that the scaled 

AJT showed (in object-clitics) and the participants were at ceiling, I decided to manipulate 

the time of the stimulus presentation as well as the response deadline even more strictly, 

through minimizing both of them while taking certain criteria under consideration for these 

manipulations.  

6.4.1 Method 

6.4.1.1 Participants 

The participants’ pool consisted 37 NSs (19 male) from Greece (mean age = 21.6, age range 

= 18-32). They were born and raised in Greece, they have never lived abroad and both of 

their parents were Greek and born and raised in Greece. They were all students in universities 
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in Thessaloniki at the time of testing or had recently graduated. They all received a fee of 5 

Euros for their participation. The participants were recruited by word of mouth. 

6.4.1.2 Materials and Design 

The materials were the same as in Experiment 4. The only difference was the visual instead 

of the auditory presentation. The design was kept identical to Experiment 4. 

6.4.1.3 Procedure 

All participants were tested individually by the same experimenter in a quiet room at the 

Aristotle-University of Thessaloniki. Participants were comfortably seated in front of the 

laptop. The presentation of the stimuli as well as the recording of end-of-sentence responses 

were controlled by the E-prime software (Psychology Software Tools, Pittsburgh, PA). At the 

beginning of the session, participants completed the written consent form and afterwards a 

short questionnaire. The questionnaires were the same as in Study 1 as well as the previous 

experiment of Study 2. After the questionnaire the participants completed Experiment 6. The 

stimuli (sentences) were visually presented on a laptop. The sentences were presented one 

word at a time at the center of the screen. Each word remained on the screen for 250 

milliseconds plus 25 milliseconds further for each character to compensate for length 

differences. The participants had to press the space button on the keyboard to start reading a 

trial whenever they were ready. A fixation cross was preceding the first word to warn 

participants that a new trial was about to begin. The fixation cross remained on the screen for 

1,500 milliseconds. Immediately after the end of the trial, a question mark appeared on the 

center of the screen and participants had to indicate whether the sentence was acceptable or 

not acceptable in Greek by pressing the green (acceptable) or the red (not acceptable) button 

on the keyboard (K and D keys respectively). If participants failed to respond within 1,700 

milliseconds from the end of a trial, a warning appeared on the screen to let participants know 



  

200 
 

that they were too slow in responding to the current trial. The response deadline was set in 

1,700 milliseconds through piloting. During piloting the following three criteria were taken 

under consideration: a) to avoid data loss exceeding 5% of the trials given that participants 

should not be in much trouble responding within the deadline, b) the participants should read 

not only fast but also fluently (e.g. without difficulty in reading each word within the 

expected time which was set to 250ms + 20ms for each character of the word as pointed out 

above), c) participants should be more than 60% accurate. During the task, no feedback was 

given for their accuracy. Participants were instructed from the experimenter that their task 

was to read and judge sentences in Greek fast. Participants then read the instructions and 

were informed about the response deadline. They were also instructed to judge the sentences 

as fast and accurate as they could. There were 6 practice trials at the beginning of the task, 

half of them ungrammatical. The practice trials did not include violations of gender 

agreement and participants received feedback on their accuracy (only during the practice 

trials). Overall, the session lasted 30 minutes approximately. 

6.4.1.4 Predictions 

The predictions are similar to Experiment 4. 

6.4.1.5 Analysis 

The analysis is similar to Experiment 4. 

6.4.2 Results 

The results of Experiment 6 are reported below. The presentation is based on the structure 

and on the gender value of the head: adjectival predicates with feminine and neuter heads 

followed by object-clitics with feminine and neuter heads. In the filler sentences, trials in 

which participants’ response time exceeded the response deadline (1,700 milliseconds) were 

deleted affecting 3.4% of the dataset. The mean accuracy in the filler sentences was 89% (SD 
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= 31, range = 78-97). Overall, Figures 6.9 and 6.10 visually represent the mean accuracy 

scores as well as the standard error of the mean across participants.  

 

  

 

Figure 6.9 Participants’ mean accuracy (%) in 
adjectival predicates in Experiment 6. Error bars 
indicate the standard error of the mean across 
participants. 

 

 

Figure 6.10 Participants’ mean accuracy 
(%) in object-clitics in Experiment 6. Error 
bars indicate the standard error of the mean 
across participants. 

 

 

Adjectival predicates. Table 6.25 shows participants’ accuracy by condition in both 

feminine and neuter heads. Feminine heads: Experimental trials in which participants 

exceeded the response deadline were deleted affecting less than 2% of the dataset (data loss 

by condition: grammatical match: 3.2%, ungrammatical match: 0.9%, grammatical mismatch: 

1.4%, ungrammatical mismatch: 2.3%). The model (Table 6.26) did not detect any significant 

differences, indicating that participants were highly accurate in accepting the grammatical 

sentences and rejecting the ungrammatical ones.  
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Table 6.25  

Participants’ mean accuracy and standard error in adjectival predicates in Experiment 6. 

Head 
Grammatical 
match 

Ungrammatical 
match 

Grammatical 
mismatch 

Ungrammatical 
mismatch 

Feminine 93 (1.79) 95 (1.41) 88 (2.23) 94 (1.61) 

Neuter 90 (2.05) 98 (1.01) 83 (2.56) 89 (2.09) 

 

Table 6.26 
Linear mixed-effects model results of participants’ accuracy in adjectival predicates in 
Experiment 6. 

 Feminine heads Neuter heads 

 β SE z    p β SE    z    p 

Grammaticality -1.011 0.815 -1.24 .215 -1.102 0.296 -3.72 <.001 

Attractor 0.482 0.773 0.62 .533 1.147 0.295 3.88 <.001 

Grammaticality:Attractor 0.588 1.599 0.37 .713 -1.023 0.589 -1.74 .083 

 

The planned pairwise comparisons between the grammatical sentences and between the 

ungrammatical sentences were not significant. Neuter heads: Experimental trials in which 

participants exceeded the response deadline were, deleted affecting less than 2% of the 

dataset (data loss by condition: grammatical match: 2.3%, ungrammatical match: 1.4%, 

grammatical mismatch: 2.3%, ungrammatical mismatch: 1.8%). The model revealed a main 

effect of Grammaticality, such that participants were more accurate in rejecting 

ungrammatical sentences than accepting grammatical sentences (Table 6.26) and a main 

effect of Attractor, reflecting that the gender mismatch of the attractor affected accuracy. 

Planned pairwise comparisons confirmed a symmetrical attraction pattern; both grammatical 

and ungrammatical sentences were affected by attractor mismatch (ungrammatical sentences: 

�̂�𝛽 = 1.646; SE = 0.509; z = 3.23; p = .001, grammatical sentences: (�̂�𝛽 = 0.636; SE = 0.299; z = 
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2.13; p = .033). Traditional t-tests confirmed these findings (ungrammatical sentences: t(36) 

= 4.10; p < .001, grammatical sentences: t(36) = 2.27; p = .029). 

Object-clitics. Table 6.27 reports NSs’ accuracy by condition in both feminine and neuter 

heads. Feminine heads: Experimental trials in which participants exceeded the response 

deadline were deleted affecting less than 2.2% of the dataset (data loss by condition: 

grammatical match: 1.8%, ungrammatical match: 1.4%, grammatical mismatch: 3.6%, 

ungrammatical mismatch: 1.8%). The model (Table 6.28) revealed a main effect of 

Grammaticality, reflecting that participants were less accurate in rejecting ungrammatical 

sentences than accepting grammatical sentences.  

Table 6.27  
Participants’ mean accuracy and standard error in object-clitics in Experiment 6. 

Head 
Grammatical 
match 

Ungrammatical 
match 

Grammatical 
mismatch 

Ungrammatical 
mismatch 

Feminine 95 (1.49) 84 (2.45) 90 (2.04) 72 (3.05) 

Neuter 92 (1.89) 94 (1.65) 90 (2.05) 80 (2.76) 

 

Table 6.28 
Linear mixed-effects model results of participants’ accuracy in object-clitics in Experiment 6. 

 Feminine heads Neuter heads 

 β SE z p β SE z p 

Grammaticality 1.113 0.346 3.22 .001 0.252 0.242 1.04 .297 

Attractor 0.852 0.335 2.54 .011 0.831 0.242 3.43 .001 

Grammaticality:Attractor -0.134 0.630 -0.21 .831 -1.245 0.489 -2.57 .010 

 

There was a main effect of Attractor showing a decrease in the participants’ accuracy in the 

mismatch conditions (feminine head nouns with neuter attractors). The interaction was not 

significant. In the planned pairwise comparisons, though, only the ungrammatical sentences 
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seem to be modulated by attractor mismatch (�̂�𝛽 = 0.857; SE = 0.257; z = 3.34; p < .001) and 

not the grammatical ones (�̂�𝛽 = 0.767; SE = 0.398; z = 1.99; p = .054). Traditional t-tests 

confirmed these findings (ungrammatical sentences: t(36) = 2.89; p = .007, grammatical 

sentences: t(36) = 2.06; p = .047). Neuter heads: Experimental trials in which participants 

exceeded the response deadline were deleted affecting 3.3% of the dataset (data loss by 

condition: grammatical match: 3.2%, ungrammatical match: 4.5%, grammatical mismatch: 

2.3%, ungrammatical mismatch: 3.2%). The model (Table 6.28) revealed a main effect of 

Attractor reflecting that the mismatch condition, affected participants’ accuracy. Crucially, 

the effect was modulated by a significant interaction with Grammaticality indicating that 

attractor mismatch modulates accuracy in ungrammatical condition to a greater extent. 

Planned pairwise comparisons revealed that attractor mismatch decreased the accuracy rate in 

ungrammatical condition but not in grammatical one (ungrammatical: �̂�𝛽 = 1.52; SE = 0.359; z 

= 4.24; p < .0001, grammatical: �̂�𝛽 = 0.216; SE = 0.337; z = 0.64; p = .521). Traditional t-tests 

confirmed these findings (ungrammatical sentences: t(36) = 3.83; p < .001, grammatical 

sentences: t(36) = 0.49; p = .630). 

 

6.4.3 Discussion 

The results of Experiment 6 showed attraction in online speeded acceptability during reading 

too. The task shows that participants’ overall accuracy decreased compared to the previous 

speeded acceptability experiments (Experiment 3 and Experiment 4), reflecting that a 

minimum duration of each word presentation combined with a stricter response deadline 

removed participants ceiling effects.  

Crucially, attraction was exhibited in both feminine and neuter heads, showing that the 

markedness of the attractor did not modulate the effect. In adjectival predicates, there was a 
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symmetrical attraction pattern (for both feminine and neuter heads), showing that attractor 

mismatches affected both grammatical and ungrammatical sentences. In object-clitics, 

although the pattern of attraction was numerically symmetrical based on mean accuracy, 

statistically there was an asymmetrical pattern (for both feminine and neuter heads), where 

attractor mismatches affected ungrammatical sentences only.  

Overall, Chapter 6 shows that attraction occurs in late global measurements of sentence 

processing too as well as in untimed acceptability tasks. It also revealed that neuter heads can 

exhibit attraction too, a finding which was only descriptively captured in the online 

measurements of Study 1 (Experiment 2). With respect to NSs, if we take Experiments 3-6 

under consideration, attraction was found in both feminine and neuter heads, reflecting that 

gender agreement attraction is possible with both marked and unmarked attractors. However, 

the analyses revealed that attraction creates not only illusions of grammaticality but also 

illusions of ungrammaticality in both NSs and HSs, as the symmetrical patterns of attraction 

revealed. Even when asymmetrical attraction occurred with object-clitics, the numerical 

difference in grammatical sentences was still evident. NSs’ results also showed that adding an 

adverbial did not itself decrease accuracy (Experiment 4) but minimizing the stimulus 

presentation (which can only be strictly controlled in reading tasks) as well as the response 

deadline did (Experiment 6). With respect to HSs, they showed the same attraction effects as 

NSs but only with neuter heads. Accuracy with feminine heads was overall more vulnerable 

for HSs (in both attractor matches and mismatches). This is in line with the RT results in 

Study 1 (Experiment 1: delayed attraction due to delayed effects of grammaticality in 

feminine heads with adjectival predicates; Experiment 2: no significant differences at all in 

feminine heads with object-clitics). 
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Chapter 7 

General Discussion 

This chapter summarizes and discusses the findings of the current dissertation with respect to 

the research questions and hypotheses outlined in Chapter 4 as well as their implications and 

opportunities for future research. 7.1 summarizes the research questions and the hypotheses 

as well as the findings of Study 1 and Study 2. 7.2 discusses the implications of these 

findings for gender agreement in NSs, and 7.3 discusses what the findings show for HSs’ 

gender knowledge and agreement processing. Then, agreement attraction is addressed for 

both groups of participants (7.4 for NSs and 7.5 for HSs) as well as the limitations of this 

dissertation and the directions for future research (7.6). 

7.1 Summary of the findings 

The main research questions of Study 1 and Study 2 in this dissertation were whether NSs 

and HSs of Greek are overall sensitive to gender agreement violations in comprehension as 

well as whether these groups are prone to attraction effects due to gender mismatches 

between a noun and a syntactically unavailable local constituent (attractor). In other words, 

the studies explored whether the two groups react to violations of gender agreement rules (i.e. 

when there is a gender match between the head and the attractor) and whether their reaction is 

temporarily modulated by the gender value of the attractor intervening between the head 

noun and the agreement target (i.e. when there is a gender mismatch between the head and 

the attractor).  
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With respect to gender agreement violations (e.g. “He found the recipeFEM for the soupFEM 

tornNEUT”), the hypothesis for NSs was that they should be sensitive to gender agreement 

violations. The hypothesis for HSs was that, if they exhibit different patterns from NSs, they 

should do so by showing decreased sensitivity in gender agreement violations outside the DP 

(gender agreement on adjectival predicates and object-clitics) in line with the predictions of 

the IH. In the latter case, if the strong version of the IH holds, then HSs are expected to show 

greater difficulties with gender agreement violations on object-clitic targets (e.g. “He was 

looking for the recipeFEM for the soupNEUT and he found itNEUT”) than on adjectival 

predication.  

With respect to agreement attraction, the hypothesis was that, if gender attraction occurs 

in Modern Greek, NSs should show decreased sensitivity to gender agreement violations 

induced from attraction manipulations (e.g. “He found the recipeFEM for the breadNEUT 

tornNEUT”). As for attraction in HSs, the hypothesis was that, if HSs employ the same strategy 

as NSs while comprehending these configurations, they should exhibit similar attraction 

profiles to NSs. 

Regarding the types of attraction profiles that might occur, two groups of accounts 

predict and explain attraction effects: retrieval accounts predict that attraction arises as a 

processing error: participants are expected to treat ungrammatical sentences such as “He 

found the recipeFEM for the breadNEUT tornNEUT”, as grammatical (thus, experiencing illusions 

of grammaticality) due to partial feature match between the ungrammatical verb and the head 

(e.g. headedness) as well as between the ungrammatical verb and the attractor (e.g. gender). 

This partial feature match upon encountering the ungrammatical agreement target would lead 

the parser to retrieve the wrong feature, at least to some proportion of the items and force the 

ungrammaticality to go unnoticed. On the other hand, grammatical agreement is predicted to 

be intact given that upon encountering the grammatical agreement target, there is a perfect 
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cue-match between the target and its head (no illusions of ungrammaticality). Consequently, 

retrieval accounts predict a grammaticality asymmetry that participants experience in 

comprehension of attraction sentences. In contrast to retrieval accounts, representational 

accounts mainly predict that attraction arises as an error of representation: a marked feature 

of the attractor might percolate up and overwrite the whole complex DP or that the parser 

misidentifies the head. Thus, gender attraction would occur at the level of form. 

Representational accounts mainly predict attraction only with marked attractors (e.g. 

feminine). Additionally, given that representations are faulty, attraction is predicted in both 

grammatical and ungrammatical sentences (illusions of grammaticality and illusions of 

ungrammaticality). 

Study 1 (Experiment 1 and 2) tested the online sensitivity to gender agreement and 

agreement attraction throughout the time course by measuring participants’ RTs on certain 

critical regions (e.g. the agreement target) and Study 2 (Experiment 3-6) tested the 

downstream effects of this sensitivity by measuring participants’ judgements after the final 

interpretation of the sentence has been reached (e.g. whether a sentence was 

acceptable/unacceptable). In this way, both early and late measures of comprehension were 

obtained. Additionally, Study 1 also tested HSs’ knowledge of gender agreement and 

assignment rules by means of baseline tasks (gender assignment task, gender agreement task 

and oral production task). 

Experiment 1 measured RTs on adjectival predicate targets, and the results showed that 

NSs had longer RTs in ungrammatical compared to grammatical sentences in gender 

agreement violations with both feminine and neuter head nouns, reflecting their sensitivity to 

agreement violations in real-time processing. Even more, in feminine nouns, there was a 

decreased sensitivity to ungrammatical sentences with mismatching attractors, reflecting 

attraction: i.e. facilitation in reaction times in ungrammatical sentences when the gender 
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value of the attractor (neuter) mismatched the gender value of the head (feminine). This 

attraction profile corresponds to the predictions of retrieval accounts of agreement attraction 

(grammaticality asymmetry). With respect to the markedness of the attractor, attraction 

occurred with unmarked attractors here (neuter) contra the predictions of representational 

accounts. Even more, attraction was not influenced by morphophonological harmony 

between the suffix of the attractor and the suffix of the adjectival predicate, reflecting that 

morphophonological cues of the attractor are less important in affecting agreement attraction. 

Finally, the order of item presentation significantly influenced reaction times (reaction times 

were getting shorter throughout the experiment) and was also interacting with the sensitivity 

participants showed in ungrammatical sentences (the reaction time difference between 

grammatical and ungrammatical sentences was decreasing) and marginally with attraction 

(the interaction was getting attenuated over the experiment). On the other hand, neuter head 

nouns did not exhibit attraction effects.  

Turning now to HSs, the results from feminine heads showed that, although their pattern 

showed a numerical trend of longer RTs in ungrammatical sentences as well as a decreased 

sensitivity to ungrammatical sentences when the gender value of the head mismatched the 

gender value of the target (i.e. attraction), these differences did not reach significance on the 

critical region of the adjectival predicate. The only region where HSs exhibited significant 

effects, specifically, an attraction pattern, was the final region of the sentence. Crucially, 

although delayed, the pattern of attraction was qualitatively similar to the one NSs exhibited 

on the critical region: shorter RTs in the ungrammatical sentences due to gender mismatch 

between the head and the attractor in line with NSs’ attraction pattern. When HSs and NSs 

were statistically compared in a by-group model, HSs did not show a difference between 

grammatical and ungrammatical sentences, while NSs did (post-critical region). In neuter 

nouns, HSs exhibited the same effect as NSs and on the same region (critical region): they 
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showed longer RTs for ungrammatical than grammatical sentences. The by-group analysis 

also confirmed that the two groups did not differ from each other with respect to their 

sensitivity to ungrammaticality: they both showed equally high RTs for ungrammatical 

sentences. Thus, this finding suggests that HSs show similar sensitivity to gender agreement 

violations on adjectival predicates with neuter heads, while they lack this sensitivity during 

online sentence comprehension for feminine heads, thus, partially confirming the IH (in the 

case of feminine heads).  

Experiment 2 measured RTs on object-clitic targets, and the results showed that NSs did 

not show significantly longer RTs in ungrammatical sentences compared to grammatical 

ones, although numerically the pattern shows the difference in both feminine and neuter head 

nouns. An attraction pattern was found for feminine heads, confirming retrieval accounts of 

agreement attraction and at the same time attraction was influenced by order of trials, 

similarly to Experiment 1. Neuter heads showed a numerical trend towards attraction but this 

trend was not significant.  

Turning now to HSs, the results of Experiment 2 showed that they did not reveal any 

significant difference. In the by-group analyses, they statistically differed from NSs and they 

did not exhibit the attraction effect of NSs with feminine heads. Note that this finding does 

not imply that HSs are less prone to attraction errors given that they lacked any effect. If they 

were indeed less prone to attraction errors than NSs, they should have shown sensitivity to 

ungrammatical sentences across-the-board but they did not. As for neuter heads, although the 

results showed a tendency towards higher RTs for ungrammatical sentences, the difference 

did not reach significance (similarly to NSs who did not show significant differences here 

either). The null results of HSs in feminine heads are not in line with the pattern found in 

NSs, suggesting that HSs experienced difficulties with agreement on object-clitic targets in 

line with the IH. Furthermore, two additional findings in Experiment 2 were that HSs 
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exhibited shorter RTs across all regions compared to NSs but they were also less accurate in 

the end-of sentence comprehension questions, as in Experiment 1. 

Additionally, the baseline tasks of gender assignment and agreement elicitation, which 

explored whether HSs exhibit offline knowledge of gender assignment and gender agreement 

rules, revealed that HSs performed at ceiling: they did not differ in accuracy scores (gender 

assignment task, gender agreement task) and reaction times (gender assignment task) from 

NSs. In the third baseline task (oral production/narration task), though, which tested gender 

agreement in HSs’ production, HSs produced significantly more errors compared to NSs, 

confirming the IH in production too. At the same time, gender agreement within the DP was 

found intact and for this reason was not further tested or analyzed. Focusing on gender 

agreement outside the DP, the type of agreement target (object-clitic vs. adjectival predicate) 

was not a reliable predictor, while animacy and gender were: HSs produced more errors with 

animate than with inanimate nouns and with feminine nouns than with masculine and neuter 

nouns. Masculine was the most accurate gender value in animate nouns, while errors with 

inanimate nouns barely occurred and when they did, the overgeneralizing form was neuter. 

Additionally, the overgeneralizing gender value for agreement errors with feminine nouns 

was masculine. Errors with neuter nouns induced masculine agreement too. Finally, when 

errors occurred with masculine nouns they induced neuter agreement. Although HSs 

committed more errors than NSs, the overgeneralization patterns were similar to the ones NSs 

exhibited, reflecting that both groups apply the same gender defaults and overgeneralize the 

same values.   

Overall, the results of Study 1 revealed that NSs are sensitive to gender agreement 

violations. This is evident in adjectival predicates and only numerically evident in object-

clitics. NSs also showed attraction with feminine heads in adjectival predicates as well as 

object-clitics and the pattern observed was in line with retrieval accounts of agreement 
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attraction. On the other hand, attraction with neuter heads was not statistically reliable despite 

the numerical difference in object-clitic targets. As with NSs, HSs showed attraction effects 

which were delayed (only on the sentence-final region). They differed from NSs, though, 

with respect to lack of sensitivity in ungrammatical sentences. As for neuter heads, they 

performed similarly to NSs. In object-clitics, they lacked attraction effects in feminine heads 

as opposed to NSs and as a group, they did not reveal any significant pattern. 

With respect to Study 2, Experiment 3 measured participants’ accuracy in yes/no 

judgements in the same sentences as in Experiment 1 and 2 (of Study 1) under a response 

deadline. NSs performed at ceiling in both structures and gender values and no attraction was 

found. Although accuracy was very high across all conditions, participants were more 

accurate in rejecting ungrammatical sentences than accepting grammatical ones in neuter 

heads with adjectival predicate targets.  

The results of HSs showed that that they performed quite well on the task (lowest 

accuracy score: 75%). However, their performance was significantly lower compared to NSs 

as the by group analyses revealed. Even more, HSs showed attraction with neuter heads in 

both adjectival predicates as well as object-clitics. These attraction patterns affected both 

grammatical and ungrammatical sentences in adjectival predicates (lower accuracy in 

rejecting an ungrammatical sentence and accepting a grammatical sentence when there is a 

gender mismatch between the head and the attractor) in line with representational accounts of 

agreement attraction, and only ungrammatical sentences in object-clitics (lower accuracy in 

rejecting an ungrammatical sentence when there is a gender mismatch between the head and 

the attractor) in line with retrieval accounts on agreement attraction. In feminine heads, 

although attraction patterns are numerically present, the differences did not reach 

significance. Instead, HSs showed overall a lower accuracy rate in rejecting an 

ungrammatical sentence with a feminine head and a neuter object-clitic. 
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Experiments 4-6 of Study 2 further explored the lack of attraction in NSs by testing the 

same sentences and by adding an adverbial before the agreement target to increase processing 

demands given that NSs were at ceiling in Experiment 3. In Experiment 4, participants were 

still highly accurate in both structures and gender values and attraction was not found here 

either.  

Experiment 5 measured participants’ untimed scaled judgements in the same sentences as 

Experiment 4. As expected, participants gave significantly higher ratings in grammatical than 

ungrammatical sentences. Even more, attraction occurred in object-clitics in both feminine 

and neuter heads and it was evident only in ungrammatical sentences in line with retrieval 

accounts of agreement attraction; participants rated ungrammatical sentences with a gender 

mismatch between the head and the attractor significantly higher than ungrammatical 

sentences with a gender match between the head and the attractor.  

Experiment 6 further tested the possibility of gender attraction in NSs’ yes/no timed 

judgments by decreasing the response deadline as well as strictly manipulating the duration 

of the stimulus presentation and the modality (from auditory to visual: reading instead of 

listening). The results showed that participants were quite accurate. Furthermore, attraction 

was found in both adjectival predicates as well as object-clitics. In adjectival predicates, 

neuter heads showed attraction in both grammatical and ungrammatical sentences in line with 

representational accounts which predict symmetrical attraction when the attractor is marked 

(e.g. feminine): participants were less accurate in rejecting an ungrammatical sentence when 

there was a gender mismatch between the head and the marked attractor (attraction in 

ungrammatical sentences) but crucially, participants were also less accurate in accepting a 

grammatical sentence too, due to gender mismatch between the head and the marked attractor 

(attraction in grammatical sentences). Focusing now on object-clitics, the results revealed 

attraction in both feminine and neuter heads, only in ungrammatical sentences in line with 
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retrieval accounts of agreement attraction. Finally, participants were overall less accurate in 

rejecting ungrammatical sentences with feminine heads and neuter object-clitic targets. The 

results of NSs are similar to the results of HSs in Experiment 3. 

To sum up, the results from Study 2 show that late measures in comprehension can 

capture attraction too, and that HSs (Experiment 3) exhibit similar attraction patterns to NSs 

(Experiment 6) despite the overall lower accuracy of the former group.  

7.2 Gender agreement in Native speakers 

This section discusses how these findings contribute to the current literature of gender 

agreement in monolingual populations. 

The findings of this dissertation show that Greek NSs are sensitive to gender agreement 

violations in comprehension. Both real-time evidence (Study 1) and end-of-sentence 

judgements, timed and untimed (Study 2), show that they use their implicit linguistic 

knowledge to perform these tasks and they respect agreement rules, at least when there is no 

conflict between the gender cues of the head and the gender cues of the attractor. These 

results are in line with many studies on gender agreement in comprehension cross-

linguistically which tested gender agreement on adjectival predicates (e.g. Spanish: Acuña-

Fariña et al., 2014; Fuchs et al., 2015; Sagarra and Herschensohn, 2011; Russian: Malko and 

Slioussar, 2016). Focusing on Greek, these results are in line with another study in Greek. 

Tzovara (2017) found that NSs are sensitive to gender agreement rules with adjectival 

predicate targets by means of a self-paced reading task combined with end-of-sentence yes/no 

judgements. Tzovara reports accuracy and RTs from judgements, while she does not report 

RTs from the critical region (agreement target). The results of the current dissertation 

converge with what Tzovara found for gender agreement sensitivity on adjectival predicates 
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in participants’ judgements, while at the same time they also capture this sensitivity 

throughout the time course of sentence processing. 

At the same time, although participants exhibited real-time sensitivity to gender 

violations on adjectival predicates, it is less clear if this is the case for object-clitics. Gender 

violations on object-clitics did not elicit significantly longer RTs on the critical region of the 

clitic (or the post-critical ones), although the effect was numerically present. The results, 

though, from the speeded and scaled judgements revealed that participants systematically 

rejected sentences with gender violations on clitics under time pressure and they also rated 

these violations with 3 points less on average compared to their grammatical counterparts in 

the scaled judgements. Thus, although participants do not show clear sensitivity on these 

violations in real-time processing, they are highly accurate in their judgements under time 

pressure and offline. One possible explanation for this pattern of results is that participants 

might need more time to react to a gender violation on an object-clitic target due to the 

internal structure of the object-clitic itself and its quite complex syntactic derivation. Clitics 

have been argued to impose a higher degree of complexity in their computation due to their 

non-canonical argument position (see Chondrogianni, 2005 for discussion and references 

therein). Clitics have been suggested that they generate at argument position and attach to the 

verb in the course of the derivation (Anagnostopoulou, 2003; Marchis and Alexiadou, 2013; 

Mavrogiorgos, 2010 among others) and their occurrence depends on discourse factors (e.g. 

fronted objects in Topicalization and Focus structures: Alexiadou, 1999; Alexopoulou, 2000; 

Tsimpli, 1998 among others). Object-clitics need to be obligatorily linked to a referential DP 

given that they lack a referential index (see the discussion in Tsimpli and Sorace, 2006 and 

references therein). Thus, the participants’ task when addressing a gender violation on an 

object-clitic is rather complex (especially when considering that a complex DP was also 

preceding the object-clitic target) and depends on the interface between syntax and discourse. 
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A more sensitive methodology with finer temporal resolution could perhaps shed more light 

on the topic (e.g. see Rossi et al., 2014: for electrophysiological evidence of sensitivity to 

gender on clitics in Spanish). The higher degree of resilience in reacting to a gender violation 

on a clitic target (compared to an adjectival predicate) needs further investigation, 

considering also the fact that object-clitics are highly frequent in Greek compared to 

secondary adjectival predication. Despite the fact that the use of clitics is not always 

obligatory, in the present experiments it was.  

Another finding was that, although participants were highly accurate in the acceptability 

judgement tasks, as pointed out above, they were more accurate in rejecting an 

ungrammatical sentence than accepting a grammatical one when the agreement target was an 

adjectival predicate. This pattern was unexpected but quite consistent in the three speeded 

grammaticality judgement tasks. Shifts in grammaticality bias throughout the task could 

potentially account for a pattern as such. Notice, though, that participants did not show this 

effect in object-clitics; instead, the effect occurred in object-clitics was towards the opposite 

direction, although not systematically replicated across the experiments. Both structures 

(adjectival predicates, object-clitics) were presented in each single experiment and the item 

presentation was pseudo-randomized (no presentation of blocks based on agreement target). 

Even more, all participants participated only once (in one of the experiments) and thus, it is 

unlikely that they had developed a strategy relevant to their degree of familiarity with the 

experimental procedure and/or agreement target. Additionally, the results from the scaled 

acceptability judgement suggest that the difference in ratings between grammatical and 

ungrammatical sentences is similar in the two agreement targets. One explanation for the 

pattern observed with adjectival predicates would be that participants were focusing on 

ungrammatical sentences (which contained gender agreement violations) significantly more 

often than the grammatical ones given that they were instructed to make a yes/no 
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grammaticality judgement. However, if this is the case, it is unclear why this is evident in 

adjectival predicates and not in object-clitics. In other words, it is unclear how and why 

response biases affected the two structures differently within the same experiments. A 

potential reason could be that it may be easier for participants to reject sentences with gender 

violations on adjectival predicates when they are asked to do so than in object-clitics (the 

real-time data also suggest that NSs were sensitive with violations on predicates but not 

significantly sensitive with violations on clitics). A similar pattern has also been found in 

Häussler (2009; Experiment 1) for number agreement on the verb in German by means of the 

same method (speeding grammaticality judgement task). Furthermore, Tanner et al. (2014) 

also found a similar pattern for number agreement in English. The effect was not statistically 

reliable in their case but the difference was 11% with participants being more correct in 

rejecting ungrammatical sentences than accepting grammatical ones. Hammerly et al. (2019) 

discuss further the issue of the grammaticality bias and they way instructions and the number 

of ungrammatical sentences can influence participants’ response strategies. However, in the 

studies of this dissertation, both instructions as well as the number of filler sentences were the 

same across experiments. In order to avoid an over-interpretation of the data at this point, I 

leave this issue open to further investigation. 

Finally, the effect of order of trials (Experiment 1 and Experiment 2) seems to affect RTs 

as well as to interact with the variables of interest. RTs were getting shorter overall, as the 

experiments progressed, and at the same time, RTs in ungrammatical sentences were getting 

more equal to RTs in grammatical sentences (the grammaticality difference and 

consequently, attraction were decreasing). These effects seem to be in line with the idea 

expressed in Tucker et al. (2015) according to which, sensitivity to ungrammatical sentences 

shows up early in the experiment and diminishes in the course of the trials given that 

participants start becoming aware of the experimental manipulations (which in attraction 
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experiments are “strong” given that they include ungrammatical sentences (Acuña-Fariña et 

al., 2014: 124)). Additionally, it may be also that the frequency of ungrammatical sentences 

makes participants used to the ungrammaticality subconsciously. However, even when taking 

these effects under consideration, the effect (attraction) still exists. In the judgement tasks, 

order of trials was not included as a predictor due to the high participants’ accuracy scores. 

To summarize, as expected, native speakers of Greek are sensitive to gender agreement 

violations in comprehension, both in real-time and in global measurements of grammatical 

sensitivity (downstream and offline measurements).  

7.3 Gender agreement knowledge and online sensitivity in Heritage speakers 

The HSs’ results in this dissertation revealed various interesting patterns which were also 

task-dependent. Overall, HSs exhibited quite high performance of gender agreement across 

the different tasks in production and comprehension in real-time as well as in end-of-sentence 

measurements. However, certain patterns reveal a degree of divergence from NSs’ 

performance, which appears to be rather systematic and at the same time specific to certain 

aspects of gender agreement. 

First, in the gender assignment task we made sure that HSs knew how to assign gender 

on the nouns they were exposed to in the real-time experiments and the speeded 

grammaticality task. This was indeed the case, since they performed at ceiling, they did not 

differ from NSs and their decision times did not differ either. Second, they also knew how to 

produce correct agreement with the two structures tested in comprehension: they performed 

very well in producing adjectival predicates and object-clitics in the correct gender value, as 

the elicitation task revealed. The difficulty that most speakers exhibited with a certain item 

(makris,-a,-i, “heavyMASC/FEM/NEUT”) bearing a non-canonical suffix revealed that non-

canonical suffixes might be more problematic not only on nouns (Alexiadou, 2015) but also 

on certain agreement exponents with non-canonical inflection patterns. Except for this item, 
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HSs performed at ceiling in the elicitation task in both adjectival predicates and pronominal 

clitics. On the other hand, HSs showed differences from NSs in the oral production of 

agreement (narration task), in real-time comprehension (self-paced listening), as well as in 

their end-of-sentences judgements under a response deadline (online-global measurements of 

comprehension), suggesting that online production and online comprehension affect gender 

agreement at interface contexts in line with the extension of the IH to gender agreement 

configurations, as defined in Osch et al. (2014).  

However, the diverging patterns observed were selective. First of all, agreement with 

neuter nouns appears to be quite intact across tasks, both in offline tasks and in online 

comprehension and production, reflecting that neuter is the learner’s default value in Greek 

(Tsimpli & Hulk, 2013), at least with inanimate nouns, and L1 children as well as early 

(heritage) and late bilinguals perform quite accurately (Kaltsa et al., 2017a; Konta, 2013; 

Marinis, 2003; Mastropavlou, 2006; Stephany, 1997; Tsimpli &Hulk, 2013; Tsimpli, 2003; 

Varlokosta, 1995). The only diverging patterns observed with neuter nouns were the 

following: first, HSs’ accuracy in neuter nouns in the speeded judgment in comprehension 

(Experiment 3) was significantly lower compared to NSs and second, HSs’ agreement errors 

were significantly more frequent than those of NSs, including errors in neuter animate nouns. 

Thus, neuter seems to be the default gender for inanimate nouns (see below for animate 

nouns).  

With respect to the first pattern, I do not interpret this as evidence of difficulty for HSs in 

performing well at agreement targets with neuter nouns. Rather, these overall lower accuracy 

scores of HSs in the judgement task occur in both genders (feminine, neuter nouns) and in 

both structures (adjectival-predicates, object-clitics) and they do not interact with 

grammatical/ungrammatical sentences of agreement. Thus, the lower accuracy scores in the 

speeded task mainly reflect lower task performance rather than difficulties with gender 
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agreement per se. After all, although the between-group accuracy differences are significant, 

HSs still perform quite accurately (more than 80% except for the attraction conditions), 

reflecting that they can explicitly employ their gender agreement knowledge even under time 

restrictions.  

With respect to the second pattern, the analysis of the narration task revealed some errors 

with neuter head nouns denoting animate referents (although these referents were non-

humans, a human interpretation might have been given to them based on the context of the 

story they had to narrate). Although accuracy was lower with feminine nouns, neuter nouns 

appeared to be vulnerable as well. The overgeneralizing pattern observed in gender 

agreement with neuter animate nouns was masculine: agreement targets were incorrectly 

assigned with masculine. Thus, this pattern reflects that the default value for animate nouns is 

masculine in line with theoretical studies on gender in Greek (Anagnostopoulou, 2017; 

Anastasiadi-Simeonidi & Chila-Markopoulou, 2003; Kazana, 2011) and with studies from 

monolingual acquisition and child bilingualism (Gavriilidou & Efthimiou, 2003; 

Mastropavlou & Tsimpli, 2011; Mastropavlou, 2006; Stephany & Christofidou, 2008). 

Consequently, it seems that animacy/humanness41 plays a decisive role in the default status of 

gender in Greek in line with what the current theoretical anlyses as well as the experimental 

data suggest (e.g. Anangostopoulou, 2017; Kazana, 2011). In her recent analysis, 

Anagnostopoulou (2017) shows how interpretable gender is represented in syntax by namely 

introducing a head for Animacy where animate nouns (thus, nouns with interpretable gender) 

are hosted. She demonstrates that by showing evidence from co-ordination structures with 

adjectival predication as agreement targets. The uninterpretable features of an adjective in an 

adjectival predication structure should be valued via reverse Agree with the head noun. When 

                                                           
41 Unfortunately, the data of the current dissertation do not allow us to decide whether humanness (the 
distinction between human nouns and non-human nouns) or animacy (the distinction between animate and 
inanimate nouns) can better capture the default gender values in Greek but see Anagnostopoulou, 2017, p. 26 for 
discussion on the issue. 
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the agreement target, here the adjective, copies the uninterpretable features of the head noun, 

formal agreement occurs, whereas when it copies the interpretable features of the head noun 

semantic agreement occurs. The preference is formal agreement but when this is not possible, 

the gender of the agreement target is valued by the [ANIMATE] or [INANIMATE] features 

of the co-ordinated subject phrase as a whole. At the level of PF, the animate value is spelled 

out as masculine and the inanimate value is spelled out as neuter, refelcting that masculine is 

the default value in animate nouns in Greek in line with what has been argued for other 

languages too.   

Turning now to feminine nouns, the results of this dissertation show that this gender 

value is more problematic for HSs when marking agreement on adjectival predicates and 

object-clitics, confirming previous findings with early bilingual populations (for HSs of other 

languages: Osch et al., 2014; Laleko, 2018; Alarcón; 2011, for Greek bilingual children: 

Kaltsa et al., 2017a; Kaltsa et al., 2017b). However, the vulnerability is identified in certain 

tasks which tap into online processes (unplanned oral production task, real-time 

comprehension) and not in tasks where participants had ample time to respond (elicitation 

task) or the final interpretation of the sentence has been reached (judgement task). HSs 

exhibited a different pattern with feminine heads in real-time comprehension (self-paced 

listening task). In this task, HSs did not show the sensitivity NSs showed in ungrammatical 

sentences in adjectival predicates and did not show any processing pattern at all in object-

clitics in line with the IH.  

Additionally, HSs performed significantly less accurately in the oral narration task 

compared to HSs in the production of gender agreement outside the DP in line with the 

findings in Osch et al. (2014) for Spanish HSs, reflecting that gender agreement at interface 

contexts (outside the DP) is vulnerable for HSs. Unlike Osch et al., though, in our results, we 

do not find an asymmetry in accuracy between adjectival predication and pronominal 
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reference, reflecting that the strong version of the IH (e.g. more errors in pronominal 

reference than in predicates) is not confirmed in our data. The overgeneralization value for 

agreement in these instances of errors was mostly masculine for animate nouns and neuter for 

inanimate nouns, suggesting that masculine is the default value for animate and neuter the 

default value for inanimate nouns in HSs too (see the discussion above), in line with the 

previous literature in Greek for monolinguals, L2 learners and child bilingualism (e.g. Kaltsa 

et al., 2017a; Konta, 2013; Tsimpli and Hulk, 2013; Tzovara, 2017 among others). Crucially, 

this is also confirmed in our NSs’ data: NSs’ errors were observed mostly with feminine 

nouns as well, and the overgeneralizing patterns were similar to those of HSs, despite the fact 

that NSs committed overall fewer agreement errors than HSs. Consequently, the latter finding 

shows that the heritage grammar follows native rules and patterns despite the quantitative 

difference captured here. Alarcón (2011) also found similar patterns for HSs of Spanish and 

he further argues that HSs have quite intact gender representations in their underlying 

grammars. Another finding, which is in line with this claim, comes from the judgement tasks 

in Study 2. In this task, both HSs (Experiment 3) and NSs (Experiment 6) showed decreased 

sensitivity in rejecting ungrammatical neuter targets with feminine nouns: in other words, 

they both accepted ungrammatical neuter object-clitics (both groups showed a higher 

acceptance rate for ungrammatical neuter object-clitics), while this was not the case for 

ungrammatical feminine object-clitics in the same experiments. This finding suggests that 

neuter is used as a default option in these configurations of object-clitics with inanimate head 

nouns. Mastropavlou (2006, p. 279-281) found a similar pattern in L1 acquisition, showing 

that when children produced gender errors on object-clitics, they mainly overused the neuter 

form in feminine and masculine contexts. Intrestingly, evidence from Modern Greek dialects 

shows that this semantic agreement pattern is licit, as the case of Pontic Greek (Karatsareas, 

2014).  
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Another consistent finding was that HSs had significantly lower accuracy scores in 

certain agreement tasks (oral production, speeded judgements, real-time comprehension 

questions), while in others they performed similarly to NSs (gender assignment task, 

elicitation task). Overall, these results suggest that HSs’ accuracy in our agreement tasks is 

also dependent on how both demanding and explicit a task is (Montrul et al., 2008; 2014). 

The gender assignment task as well as the agreement elicitation task explicitly targeted the 

phenomenon under investigation, and this is the reason why these tasks were presented in the 

end of the session, while the real-time task, the speeded judgements, and the unplanned oral 

production task targeted online processes occurring in comprehension and production, which 

were indeed the processes where HSs showed some diverging agreement patterns from the 

monolingual baseline.  

Focusing on the lower accuracy of HSs in the real-time tasks (self-paced listening), HSs 

were also found to exhibit significantly shorter RTs in all regions (including the pre-critical 

ones) compared to NSs in both experimental sentences as well as the fillers. Thus, I interpret 

this finding as a trade-off effect where speed compensates for lower accuracy. In other words, 

the two groups followed a different strategy to perform the task. This claim seems reasonable 

given that in order for the participants to listen and respond to the comprehension question, 

they had to go from the first region to the final one by pressing the button on the response 

box. Heritage speakers may have been less confident in performing the task which was to 

listen for comprehension and to respond to the upcoming comprehension question as 

accurately as they could. Thus, the segmentation of the sentences, together with the memory 

demands of listening to segmented regions may have increased the effort HSs put to perform 

the task, making them follow a different strategy and thus, exhibit shorter RTs. On the other 

hand, NSs may have been more confident performing in their L1with respect to how they 

balance speed and comprehension accuracy and this may be the reason why they took more 
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time to complete a trial. Marinis and Saddy (2003) found a similar pattern for L2 children by 

employing the same methodology. The authors argue that this pattern could result from better 

executive control skills in bilingual children or from differences in the language history and 

use (p. 175), an argument which could also apply in the case of HSs too.  

7.4 Agreement attraction in Native speakers 

This section discusses how the findings of the studies presented in this dissertation 

contribute to the existing literature of agreement attraction.  

The results from Study 1 and Study 2 suggest that gender agreement attraction in Greek 

is present in comprehension. This contributes to the cross-linguistic puzzle of gender 

attraction in comprehension. Gender attraction has been demonstrated in comprehension of 

Spanish (Acuña-Fariña et al., 2014; Cunnings et al., 2017; Martin et al., 2012; 2014), Russian 

(Slioussar & Malko, 2016), and Arabic (Tucker et al., 2017), both on the nominal and the 

verbal domain of agreement. The results of the current dissertation also add object-clitics in 

the agreement targets modulated by attraction in comprehension. There is currently only one 

study which confirms the existence of attraction with object-clitic targets for the feature of 

number (Santesteban et al., 2017) in Spanish. Thus, the picture from object-clitics in 

comprehension seems to be in line with production studies in which attraction on clitics 

occurs too and it has also been shown to cause stronger attraction effects than attraction on 

the verb. It remains to be tested whether this is also the case in comprehension. The results 

from the current study suggest that the effects captured are indeed stronger in object-clitics 

rather than adjectival predicates, although the comparison was not statistically addressed in 

the present studies. Overall, the identification of agreement targets which are vulnerable to 

attraction is a rather important issue, primarily for accounts which postulate the generation of 

attraction effects on the agreement target (e.g. cue-based retrieval, Marking and Morphing), 

while for other models, such as percolation, it is less important given that the effects are 
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normally predicted to occur before the agreement target. To sum up, the findings of the 

current work are in line with the previous studies conducted for gender agreement attraction 

in other languages, showing that agreement attraction in comprehension does not exclusively 

occur with number on verbal agreement targets. Instead, gender agreement is also prone to 

attraction and in various syntactic configurations (verbs, adjectival predicates, object-clitics) 

and attractors (PPs and RCs), including grammatical as well as conceptual gender. 

Focusing on Greek, as pointed out in Chapter 2, there is currently only one study on 

agreement attraction which was conducted with NSs of Greek, both children and adults. 

Iraklidou et al. (2011) offer evidence from number by means of an auditory speeded 

grammaticality judgement task, similar to the methodology employed in Study 2. Combining 

the current findings with those of Iraklidou et al. (2011), it seems that Greek is not an 

exception to attraction effects observed in other languages for both gender and number (for 

Russian: Slioussar, 2018; Slioussar & Malko, 2016, for Arabic: Tucket al. 2017; 2015 and for 

Spanish: Acuña-Fariña et al., 2014; Cunnings et al., 2017; Martin et al., 2012; 2014; Scontras 

et al., 2018), as pointed out already, despite its rich nominal and verbal morphology. Thus, 

both number and gender agreement are prone to attraction effects which influence subject-

verb agreement, predicate adjectives, as well as object-clitics in monolingual adults and 

children, as Iraklidou et al. (2011) shows, and heritage speakers, as the current dissertation 

shows. Unfortunately, Iraklidou et al. only included items in which the attractor mismatched 

the head-subject in number (they tested singular heads with plural attractors) and 

consequently, the attraction pattern found in their study cannot be discussed with respect to 

the predictions of certain attraction accounts (e.g. whether attraction can occur in 

grammatical sentences too) and the attraction patterns found here. 

As for the attraction patterns observed in the current dissertation, the picture seems to be 

mixed. First, feminine heads show attraction early on, in real-time measurements, while 
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neuter heads show delayed attraction effects (in judgement tasks). This holds for both 

adjectival predicates and object-clitics. Consequently, there is an asymmetry in the timing in 

which each head noun shows attraction. A possible explanation could be related to the 

defaultness and prototypicality of neuter in inanimate nouns (Anagnostopoulou, 2017; 

Anastasiadi-Simeonidi & Chila-Markopoulou, 2003; Tsimpli & Hulk, 2013 among others), 

which could lead participants to fleetingly accept an ungrammatical sentence of a feminine 

head with a neuter agreement target more easily and/or faster resulting in immediate 

commitment to attraction in real-time. On the other hand, encountering a neuter head with a 

feminine attractor followed by an ungrammatical feminine target might be more demanding 

for the parser given that attraction and defaultness on the target go to opposite directions from 

each other in this case.  

Second, the results mainly show that attraction occurs asymmetrically, only in 

ungrammatical sentences in line with retrieval accounts (e.g. cue-based retrieval account: 

Wagers et al., 2009). Object-clitics exhibit a more consistent pattern with asymmetrical 

attraction effects in real-time comprehension, in downstream measurements, as well as in 

offline acceptability judgements in favour of retrieval accounts. The data also suggest that 

attraction can occur with both marked and unmarked attractors, which also offers evidence in 

support of retrieval accounts (e.g. against markedness asymmetry). On the other hand, 

adjectival predicate targets show a less clear pattern of results. Real-time evidence shows 

attraction with feminine heads and neuter attractors and downstream measurements show 

attraction with neuter heads and feminine attractors. The latter pattern is in line with what 

representational accounts of attraction predict for the markedness of the attractor. 

Additionally, real-time evidence suggests that attraction occurs asymmetrically (in 

ungrammatical sentences only) but downstream measurements show that the gender 

mismatch of the attractor influenced both grammatical and ungrammatical sentences 
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(symmetrical attraction) only when the attractor was marked (neuter heads with feminine 

attractors), which further supports representational accounts of agreement attraction. Note, 

however, that these representational effects (symmetrical attraction and markedness) are only 

captured after the end of the sentence has been reached and consequently, after the agreement 

target. Certain representational accounts, such as percolation, though, predict that these 

effects occur before the agreement target due to the representation of the complex DP itself 

and not due to the agreement target (see Acuña-Fariña et al., 2014 and Slioussar & Malko, 

2016 for discussion). Thus, it is less clear what end-of-sentence effects reflect in this case 

(see Häussler, 2009 for discussion on the topic). It is possible to claim that attraction patterns 

are modulated by timing, in a sense that symmetrical effects appear only later in line with the 

idea expressed in Tanner et al. (2014) and Wagers et al. (2009) for number attraction in 

grammatical sentences. However, in the downstream measurements of this dissertation, 

attraction in grammatical sentences was only observed for adjectival predicates, not for 

object-clitics. Consequently, this might reflect that agreement targets themselves play a 

crucial role in the attraction pattern. As Wagers et al. (2009) point out, attraction in 

grammatical sentences possibly exists but it stems from a different source and reflects some 

later processes; its effect is delayed in time course and is much smaller than in ungrammatical 

sentences, as certain studies in the literature have shown (Kaan, 2002; Pearlmutter et al., 

1999; Wagers et al., 2009), and end-of-sentence measures are suspected to be particularly 

sensitive to such late processes of agreement attraction. The results of this dissertation also 

support this view: the pairwise comparisons show that the effects on ungrammatical 

sentences are systematically greater than that of grammatical sentences, suggesting that 

attraction primarily affects ungrammatical sentences even in downstream measurements of 

agreement attraction.  
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One study on gender attraction which is highly relevant to the Greek data reported here is 

Slioussar and Malko (2016) given that Russian, as Greek, has a tripartite gender distinction, a 

rich inflectional system as well as declension classes. Slioussar and Malko tested inanimate 

nouns too, and at the same time, they used the self-paced reading methodology which taps 

into similar online processes as the self-paced listening methodology (Papadopoulou, Tsimpli 

& Amvrazis, 2014) employed in this dissertation. The real-time data of Russian demonstrate 

gender attraction in real-time sentence comprehension too. Crucially, they found that 

attraction can occur not only with marked (feminine) but also with unmarked attractors 

(neuter). In the Greek data presented here, the real-time evidence of Study 1 revealed 

attraction primarily with unmarked attractors (neuter) and only a numerical trend towards 

attraction with marked attractors (feminine) on object-clitics targets. Thus, both studies show 

that a marked attractor is not necessarily in need for gender attraction to occur in real-time 

comprehension, which is against the markedness effect of the attractor noun. However, note 

that the data from our study (Experiment 6, Study 2) are supportive for markedness effects: in 

adjectival predicates, neuter heads with feminine attractors exhibited attraction, while this 

was not the case for feminine heads with neuter attractors in line with predictions of 

markedness. Slioussar and Malko (2016) did not test attraction in later stages of processing 

(e.g. through speeded judgements) and thus, we cannot compare our results from later stages 

of processing with the results from their study.  

However, as pointed out above, feminine heads with neuter/unmarked attractors showed 

a clear attraction pattern in real-time. Consequently, the data are compatible with two 

scenarios. The first scenario is that gender markedness of the attractor does play a role in 

gender attraction but only at later stages of comprehension, as already pointed out below. 

Alternatively, one could claim that the pattern observed in Experiment 6 for adjectival 

predicates is not suggestive of markedness; rather, it is just a different timing of attraction for 
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each head; feminine heads with neuter attractors exhibited attraction in real-time 

measurements and neuter heads with feminine attractors exhibited attraction in late 

measurements. In any case, attraction is possible with both heads. The question, though, why 

this asymmetry occurs (e.g. delayed effects with neuter heads due to attractor markedness) 

needs further investigation. The picture from object-clitics could be helpful. Similar to what 

was found for adjectival predicates, object-clitics showed attraction only with feminine heads 

in real-time and with both feminine and neuter heads in late measurements (Experiment 5 and 

Experiment 6). Consequently, the data seem to suggest that attraction is possible with both 

heads and that neuter heads may simply exhibit the pattern later than feminine heads.  

Another implication of the current work is the lack of harmony effects of the attractor in 

attraction configurations (see Experiment 1, Study 1). This finding suggests that attraction 

has syntactic grounds and is not influenced by morphophonological similarities between the 

suffix of an unavailable syntactic constituent (attractor) and the suffix of the agreement 

target. In line with Slioussar and Malko (2016), the head noun seems to be more important 

than the attractor and that only certain features of the latter play a role in modulating 

attraction: crucially, these features mostly affect attraction when they are similar to certain 

features of the head noun (e.g. syncretism/case-disambiguation) and not the agreement target, 

which may be related with agreement per se, as the study by Marinis et al. (2017) shows for 

monolingual and bilingual children. 

 Finally, as it was pointed out in Chapter 2, task sensitivity and time-pressure might 

influence attraction as well. The pattern we observe in this dissertation seems to be in line 

with these views given that HSs showed attraction in a task where NSs performed at ceiling. 

However, the latter group showed attraction in speeded judgements only when the response 

deadline decreased and was combined with a shorter stimulus presentation in a more 

demanding structure (an adverb added before the agreement target).  
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NSs also showed attraction across the different tasks employed, in real-time, 

downstream, and offline measurements, suggesting that although the effects of attraction 

might be greater or smaller depending on the task and time-pressure, attraction is not 

expected to be necessarily dependent on time (e.g. how much time the participants had to 

respond), which is in line with what was recently found in the production of number 

attraction (Linzen & Leonard, 2018). 

7.5 Agreement attraction in Heritage speakers 

This section discusses the implications of the studies presented in this dissertation for 

agreement attraction in HSs. To date the existing literature has shown that simultaneous 

and/or early sequential bilingual heritage children (Veenstra et al., 2018) and adult HSs (Lago 

et al., 2018; Scontras et al., 2018) show similar attraction rates to the monolingual baseline. 

These effects have been observed in Dutch production by means of elicitation tasks (Veenstra 

et al., 2018), in Turkish comprehension by means of speeded grammaticality judgement tasks 

(Lago et al., 2018) as well as in Spanish comprehension by means of scaled acceptability 

judgements (Scontras et al., 2018). These studies have focused on number agreement 

attraction, specifically by looking at singular heads with plural attractors in subject-verb 

agreement configurations and they have found the same attraction pattern across these 

bilingual groups (e.g. attraction modulated ungrammatical sentences only, as in NSs’ 

patterns).   

Our study, offers further evidence on agreement attraction namely with gender on the 

nominal rather than the verbal domain and it shows that HSs of Greek behave similarly to the 

monolingual baseline not only in end-of-sentence measurements, as the previous studies have 

shown, but also in real-time comprehension. Unfortunately, the judgement task of HSs 

(Experiment 3) was easy for NSs, who performed at ceiling, however, when the processing 

demands of the task increased for NSs (Experiment 6), they showed similar attraction 
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patterns to those of HSs in Experiment 3. Thus, although a statistical comparison between the 

two experiments was not possible, the means and the corresponding patterns captured 

numerically and qualitatively show similar attraction between the two groups. In adjectival 

predicates, similar to the baseline group, HSs showed attraction with neuter heads in the end-

of-sentence measurements, and attraction with feminine heads in real-time, reflecting that 

both groups are sensitive to attraction in the same way (although the effect was delayed in the 

analysis within the heritage group). Even more, HSs exhibited symmetrical effects with 

neuter heads, as was the case with NSs, reflecting that they take representational information 

into account at later stages of processing, as NSs do. In object-clitics, HSs showed the same 

attraction profile as NSs with neuter heads in the end-of sentence measurements but they 

were statistically different with respect to attraction in feminine heads both in real-time as 

well as the end-of sentence measurements. This difference seems to be related with feminine 

nouns in heritage speakers’ grammars which may have led to an overall decreased sensitivity 

in gender ungrammaticalities irrespective of the attraction manipulations, which is evident in 

the oral production, in real-time comprehension, as well as later stages of comprehension. 

Note that the lack of attraction cannot imply that HSs are less prone to attraction errors 

because under this scenario they should have shown stronger effects of sensitivity in 

ungrammatical sentences compared to NSs and this was not the case in the two studies 

conducted in this dissertation.  

These results confirm the initial hypothesis that HSs should exhibit similar gender 

attraction effects to NSs and are in line with the existing studies of number agreement 

attraction in early bilingual populations mentioned above. What the studies presented here 

also show is that when divergent patterns arise, they seem to be related with the 

morphosyntactic realization of agreement outside the DP, as the IH predicts, and not to 

increased processing demands stemming from cue retrieval in attraction manipulations.  
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7.6 Limitations and future directions 

Overall, this dissertation has shown that gender is rather intact in Greek HSs’ grammar in 

both production and comprehension (at least for HSs at high levels of proficiency). However, 

the agreement domains outside the DP appear to be vulnerable, in line with the IH. This 

finding is mediated by task-sensitivity reflecting that online tasks reveal certain difficulties 

HSs show with feminine nouns in online production and comprehension. This dissertation 

also shows that HSs are equally prone to interference from syntactically unavailable 

constituents intervening between a noun and its agreement target, reflecting that HSs process 

complex agreement dependencies in the same way as the monolingual baseline and any 

differences stem from difficulties in the computation of gender agreement rather than poorer 

cue-retrieval abilities. As for Greek NSs, they are also prone to gender agreement attraction: 

the patterns presented in the current dissertation suggest that cue-retrieval occurs in real-time 

sentence comprehension with certain representational effects (at least to some extent) 

showing up at later stages of processing.  

One of the limitations of this study was that it did not systematically test masculine nouns 

(see the relevant discussion in Chapter 5). I leave this issue open to future investigation given 

that it was not possible to explore all gender combinations in these series of experiments and 

this was beyond the research goals of this project. However, the data from the oral production 

task show that masculine is the default feature when animacy comes into play, for both NSs 

and HSs.  

 At the same time, although the studies of this dissertation tested the impact of 

morphophonological cues of the attractor on attraction and found no effects, this does not 

seem to be the case for the morphophonological features of the head according to what recent 

studies in the literature suggest. The topic needs to be addressed in future research.  
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Another issue that needs to be addressed in future research is the impact of the majority 

language on the minority one. This presupposes (at least) two heritage groups, with the same 

minority language and two different majority languages, one of which does not encode the 

phenomenon in the same way as the minority language. Research on heritage children shows 

that this factor plays a role in gender assignment as well as agreement (Kaltsa et al., 2017a). 

Finally, a more coherent picture for agreement attraction in Greek, both in NSs and HSs, 

would come from exploring attraction in other configurations and features too, such as 

number attraction in subject-verb agreement configurations, which is the most well-

investigated structure cross-linguistically. I plan to address this limitation in the near future.  
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Appendices 

 

APPENDIX A 
 
A1. Consent form and information sheet for Study 1 (translated) 

Consent form 
Consent form for the study of “Greek as a Heritage Language in Germany” 

Investigator: Anastasia Paspali, Principal Investigator: Prof Artemis Alexiadou 
anastasia.paspali@hu-berlin.de, artemis.alexiadou@hu-berlin.de 

 
NAME OF PARTICIPANT ………………………………………………………..……………………   
Sex:  M / F  
Date of birth………………………………..………………   

When you have read each statement below, please check (√) each box to show that you understand and agree with the 
statement   

� I have read and had explained to me by Anastasia Paspali the accompanying information sheet about the study of 
“Greek as a Heritage Language in Germany”, and had the opportunity to ask questions.  

� I understand the purposes of the project and what will be required of me. I agree to the arrangements described in 
the information sheet, in so far as they relate to my participation.  

� I understand that the data collection will be done solely for research purposes. 
� I agree to participate in the study.    

 
You have the right to withdraw from the experiment if you find the questions unacceptably intrusive. The information you 
provide will be treated as strictly confidential and will be held in secure conditions.                        

Participant’s name:                                                       Date:                                             Signature:   
Investigator’s name:                                                     Date:                                             Signature:   
I have read and understood the questions above and have answered them correctly.   

SIGNED…………………………………     DATE…………………………   

Information sheet 

The study 
The aim of the study is to explore the comprehension and processing of Greek in Greek-German bilinguals in Germany and 
Greek monolinguals in Greece.  
Participation 
The criteria for Greek participants in Greece are the following: 

- Participants must be native speakers of Greek. 
- Participants must be born and raised in Greece. 
- Participants’ parents must be native speakers of Greek who grew up speaking Greek only. 
- Participants must never have lived abroad for more than a year. 
- Participants must be between 18-35 years old. 
- Participants should not have history of speech/language disorders or hearing impairment. 

The criteria for bilingual participants in Germany are the following: 
- Participants must speak both German and Greek (Participants are not required to have writing and reading skills in 

Greek). 
- Participants must be born and raised in Germany. 
- Participants’ parents must be Greek. 
- Participants must be between 18-35 years old. 
- Participants must never have lived in Greece for more than a year. 
- Participants should not have history of speech/language disorders or hearing impairment. 

Procedure 
The participant will meet the investigator twice.  

• In the first session, the participant will listen to sentences in Greek and he/she will be asked to respond to 
comprehension questions based on the content of the sentences. Additionally, the participant will be asked to tell a 
story (either in Greek or German) based on a short video. The session will last 1 hour and 30mins approximately.  

• In the second session, the participant will participate in a similar listening task and (s)he will be asked again to tell 
a story (either in Greek or German). Moreover, he will be asked to participate in two tasks in which the 
experimenter will ask him/her short questions based on some pictures. The session will last 1 hour approximately.  

Fee 
The participant will receive 10 € per hour. 

mailto:anastasia.paspali@hu-berlin.de
mailto:artemis.alexiadou@hu-berlin.de
http://windowsitpro.com/networking/how-do-i-type-euro-symbol
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A2. Original consent form and information sheet for Study 1 (presented to Heritage Speakers 
in German) 

Einverständniserklärung zur Studie “Greek as a Heritage Language in Germany” 
Studienleiterin: Anastasia Paspali, Projektleiterin: Prof Artemis Alexiadou 

anastasia.paspali@hu-berlin.de, artemis.alexiadou@hu-berlin.de 

Name des Teilnehmers/der Teilnehmerin ………………………………………………………..……………………   
Geschlecht:  M / F  
Geburtsdatum………………………………..………………   
Bitte lesen Sie die nachstehenden Erklärungen. Wenn Sie die Erklärungen verstanden haben und mit diesen einverstanden 
sind, signalisieren Sie dies bitte, indem Sie ein Häkchen in die jeweilige Box machen: 

� Ich habe das Informationsblatt zur Studie “Greek as a Heritage Language in Germany“gelesen. Darüber hinaus 
wurden mögliche Rückfragen mit Anastasia Paspali geklärt. 

� Ich habe die Ziele der Studie verstanden und mir ist bewusst, welche Aufgaben mich bei einer Teilnahme 
erwarten. Den im beiliegenden Informationsblatt genannten Vereinbarungen stimme ich hiermit zu. 

� Mir ist bewusst, dass die während meiner Teilnahme gesammelten Daten ausschließlich für wissenschaftliche 
Zwecke genutzt werden. 

� Ich stimme einer Teilnahme an der Studie zu. 

Sie haben das Recht, jederzeit das Experiment zu beenden, falls Sie Fragen unakzeptabel finden. 
Die von Ihnen gemachten Angaben werden streng vertraulich behandelt.  

Name des Teilnehmers/der Teilnehmerin:                                                 Datum:                      Unterschrift:   
Leiter der Studie:                                                                            Datum:                      Unterschrift:   
Ich habe die oben gestellten Fragen verstanden und korrekt beantwortet.  
 
Unterschrift…………………………………     Datum…………………………   

Informationsblatt 

Die Studie 
Das Ziel der Studie ist es, Bilingualismus von Erwachsenen in Deutschland zu untersuchen, um zu verstehen, wie gewisse 
linguistische Strukturen repräsentiert und verarbeitet werden. 
Teilnahmekriterien 

- Die Teilnehmer sprechen sowohl Deutsch als auch Griechisch (die Fähigkeit, auf Griechisch zu schreiben oder 
Griechisch zu lesen, ist nicht notwendig). 

- Die Teilnehmer sind in Deutschland geboren und aufgewachsen. 
- Die Elternteile der Teilnehmer sind griechischer Abstammung. 
- Die Teilnehmer sind zwischen 18 und 35 Jahren alt.  
- Die Teilnehmer haben nicht länger als ein Jahr dauerhaft in Griechenland gelebt. 

Ablauf 
Die Teilnehmer treffen die Leiterin der Studie zu zwei Sitzungen.  

• Bei der ersten Sitzung werden den Teilnehmern griechische Sätze vorgespielt, deren Verständnis durch Fragen 
überprüft wird. Zusätzlich nehmen die Teilnehmer an einem Erinnerungstest teil. Außerdem wird den Teilnehmern 
ein kurzes Video gezeigt, auf dessen Basis sie eine kurze Geschichte erzählen sollen. Diese Geschichte kann 
sowohl auf Deutsch oder auch auf Griechisch erzählt werden. Die Sitzung dauert ungefähr eine Stunde und 30 
Minuten.  

• In der zweiten Sitzung werden die Teilnehmer eine ähnliche Hörverstehensaufgabe absolvieren und wieder 
gebeten, eine kurze Geschichte auf Deutsch oder Griechisch zu erzählen. Außerdem nehmen die Teilnehmer an 
zwei Aufgaben teil, bei denen ihnen der Studienleiter kurze Fragen zu einigen Bildern stellt. Auch diese Sitzung 
wird voraussichtlich eine Stunde dauern.  

Aufwandsentschädigung 
Die Teilnehmer erhalten 10€ Aufwandsentschädigung pro Stunde. 

 

A3. Original consent form and information sheet for Study 1 (presented to Native Speakers in 
Greek) 

Έντυπο συγκατάθεσης στη μελέτη “Greek as a Heritage Language in Germany” 
Ερευνήτρια: Anastasia Paspali, Υπεύθυνη Kαθηγήτρια: Prof. Artemis Alexiadou 

mailto:anastasia.paspali@hu-berlin.de
mailto:artemis.alexiadou@hu-berlin.de
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anastasia.paspali@hu-berlin.de, artemis.alexiadou@hu-berlin.de 
Humboldt-Universität zu Berlin 

Όνοματεπώνυμο συμμετέχοντα/συμμετέχουσας: ………………………………………………………..……………………   
Φύλο:  Α / Γ  
Ημερομηνία γέννησης:………………………………..………………   
Αφού διαβάσετε τα παρακάτω, τσεκάρετε τα κουτάκια για να δηλώσετε τη συναίνεσή σας:  

� Διάβασα το σχετικό έντυπο με τις πληροφορίες για τη συμμετοχή μου στην έρευνα “Greek as a Heritage 
Language in Germany”, και είχα την ευκαιρία να ζητήσω διευκρινίσεις και να κάνω ερωτήσεις  στην 
Αναστασία Πασπάλη.  

� Καταλαβαίνω τους σκοπούς της έρευνας και όλα όσα καλούμαι να πραγματοποιήσω στο πλαίσιό της. 
Συναινώ με το σχετικό έντυπο πληροφοριών σχετικά με τη συμμετοχή μου στην έρευνα.  

� Καταλαβαίνω ότι η συλλογή δεδομένων πραγματοποιείται αποκλειστικά για ερευνητικούς σκοπούς και οι 
απαντήσεις μου είναι εμπιστευτικές. 

� Δέχομαι να πάρω μέρος στην έρευνα. 
 

Έχετε το δικαίωμα να αποσύρετε τη συμμετοχή σας από την έρευνα αν βρείτε τo περιεχόμενο (π.χ. τις ερωτήσεις) 
αδιάκριτο. Όλες οι πληροφορίες θα παραμείνουν αυστηρά εμπιστευτικές και θα αποθηκευτούν σε ασφαλές περιβάλλον στο 
οποίο μόνο η υπεύθυνη Καθηγήτρια έχει δικαίωμα πρόσβασης.  
Όνομα συμμετέχοντα:                                                                 Ημερομηνία:                     Υπογραφή:   
Όνομα ερευνήτριας:                                                                    Ημερομηνία:                     Υπογραφή:   
 
Διάβασα και κατανοώ το περιεχόμενο των παραπάνω και έχω απαντήσει κατάλληλα.  
 
Υπογραφή:…………………………………     Ημερομηνία:…………………………   

 

Έντυπο πληροφοριών σχετικά με την έρευνα 

Η έρευνα 
Ο στόχος της έρευνας είναι να μελετήσει τη Ελληνικά  της δεύτερης γενιάς μεταναστών Ελληνών στη Γερμανία και των 
μονόγλωσσων ομιλητών στην Ελλάδα. 
Κριτήρια συμμετοχής των συμμετεχόντων στην Ελλάδα: 
Τα κριτήρια είναι τα ακόλουθα: 

-  Οι συμμετέχοντες/-ουσες πρέπει να είναι φυσικοί ομιλητές/φυσικές ομιλήτριες της Ελληνικής (δηλαδή, να 
γεννήθηκαν και να μεγάλωσαν στην Ελλάδα, με Έλληνες γονείς, και να μην έχουν ζήσει σε άλλη χώρα). 

- Οι συμμετέχοντες/-ουσες πρέπει να είναι από 18 έως 35 χρονών χωρίς ιστορικό γνωστικής ή γλωσσικής 
διαταραχής. 

Διαδικασία 
Ο/H συμμετέχων/-ουσα θα πραγματοποιήσει δύο συναντήσεις με την ερευνήτρια. 

• Στην πρώτη συνάντηση, θα ακούσει προτάσεις στα Ελληνικά και θα του/της ζητηθεί να απαντήσει σε κάποιες 
ερωτήσεις κατανόησης με βάση το περιεχόμενο των προτάσεων. Στη συνέχεια, θα πραγματοποιήσει μια 
δραστηριότητα μνήμης, και τέλος, θα αφηγηθεί μια ιστορία με βάση το περιεχόμενο ενός βίντεο διάκρειας 4 
λεπτών. Η πρώτη συνάντηση θα διαρκέσει περίπου 1 ώρα. 

• Στη δεύτερη συνάντηση, θα πραγματοποιήσει πάλι μια ακουστική δραστηριότητα, και στη συνέχεια, θα του/της 
ζητηθεί να απαντήσει στις ερωτήσεις της ερευνήτριας σχετικά με μία σειρά εικόνων που πρόκειται να δει. Τέλος, 
θα πραγματοποιήσει μία ακουστική δραστηριότητα στην οποία θα κληθεί να κατατάξει κάποιες λέξεις στις 
κατηγορίες στις οποίες θα του/της υποδείξει η ερευνήτρια. Η δεύτερη συνάντηση θα διαρκέσει περίπου 1 ώρα.  

Αμοιβή 
Ο συμμετέχων/η συμμετέχουσα θα λάβει 10 ευρώ για τη συμμετοχή του/της στο τέλος της κάθε συνάντησης. 

 

A4. Information sheet for Study 2 (translated) 

Information sheet 
 “Acceptability tasks by Greek monolingual and bilingual speakers” 

Researchers: Anastasia Paspali, Dimitra Lazaridou-Chatzigoga, Vasiliki Rizou (RUEG), Nikolas Tsokanos, Principal 
Investigator: Prof Artemis Alexiadou 

anastasia.paspali@hu-berlin.de, dimitra.lazaridou.chatzigoga@hu-berlin.de, vasiliki.rizou@hu-berlin.de, 
artemis.alexiadou@hu-berlin.de 

The study 
The aim of the study is to explore the comprehension and processing of Greek in Greek-German bilinguals in Germany and 
Greek monolinguals in Greece.  
Participation 

mailto:anastasia.paspali@hu-berlin.de
mailto:artemis.alexiadou@hu-berlin.de
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`The criteria for Greek participants in Greece are the following: 
- Participants must be native speakers of Greek. 
- Participants must be born and raised in Greece. 
- Participants’ parents must be native speakers of Greek who grew up speaking Greek only. 
- Participants must never have lived abroad for more than a year. 
- Participants must be between 18-35 years old. 
- Participants should not have history of speech/language disorders or hearing impairment. 

The criteria for bilingual participants in Germany are the following: 
- Participants must speak both German and Greek (Participants are not required to have writing and reading skills in 

Greek). 
- Participants must be born and raised in Germany. 
- Participants’ parents must be Greek. 
- Participants must be between 18-35 years old. 
- Participants must never have lived in Greece for more than a year. 
- Participants should not have history of speech/language disorders or hearing impairment. 

Procedure 
Participants will be requested to listen to sentences via headphones/read sentences in Greek. During the task they will be 
asked to judge the acceptability of the sentences by pressing certain buttons on the keyboard. The task will last no more than 
45 minutes and a fee of 10 euros/hour will be given to each participant.  
Clarifications 
1) The people in charge of data processing are Prof Artemis Alexiadou, Anastasia Paspali and Dimitra Lazaridou-
Chatzigoga.  
2) The person in charge of data protecting is Prof Artemis Alexiadou, Address: Humboldt-Universität zu Berlin, 10099 
Berlin, Phone: +49 30 2093-2316, fax: +49 30 2093-2244, artemis.alexiadou@hu-berlin.de, Unter den Linden 6, 2008c, 
10099 Berlin.  
3) Participants have the right to complain to the authority in charge of the data protection: Frau Gesine Hoffmann-Holland 
Tel: +49 (30) 2093-2591, E-Mail: datenschutz@uv.hu-berlin.de, Website: www.hu-berlin.de/de/datenschutz  
4) Participants have the right to ask information about the study and/or a copy of their data free of charge and/or to ask for 
corrections/deletion of their data.  
 

A5. Information sheet for Study 2 (presented in German to HSs of Greek) 

 “Acceptability tasks by Greek monolingual and bilingual speakers” 
Studienleiterin: Anastasia Paspali, Dimitra Lazaridou-Chatzigoga, Vasiliki Rizou (RUEG), Nikolas Tsokanos, 

Projektleiterin: Prof Artemis Alexiadou 
anastasia.paspali@hu-berlin.de, dimitra.lazaridou.chatzigoga@hu-berlin.de, vasiliki.rizou@hu-berlin.de, 

artemis.alexiadou@hu-berlin.de 
 

Informationsblatt 
Die Studie 
Das Ziel der Studie ist es, Bilingualismus von Erwachsenen in Deutschland zu untersuchen, um zu verstehen, wie gewisse 
linguistische Strukturen repräsentiert und verarbeitet werden. 
Teilnahmekriterien 

- Die Teilnehmer sprechen sowohl Deutsch als auch Griechisch. 
- Die Teilnehmer sind in Deutschland geboren und aufgewachsen. 
- Die Elternteile der Teilnehmer sind griechischer Abstammung. 
- Die Teilnehmer sind zwischen 18 und 35 Jahren alt.  
- Die Teilnehmer haben nicht länger als ein Jahr dauerhaft in Griechenland gelebt. 

Ablauf 
Die Teilnehmer treffen die Leiterin der Studie zu eine Sitzungen. Bei der Sitzung werden den Teilnehmern griechische Sätze 
vorgespielt. Zusätzlich nehmen die Teilnehmer an einem Erinnerungstest teil. Die Sitzung dauert ungefähr 45 Minuten.  
Aufwandsentschädigung 
Die Teilnehmer erhalten 10€ Aufwandsentschädigung pro Stunde. 
weitere Erläuterungen: 

1) Die in dem Projekt für die Datenverarbeitung verantwortliche Person ist zu benennen: 
Prof Artemis Alexiadou, Anastasia Paspali. 

2) Der Name und die Kontaktdaten der zuständigen Datenschutzbeauftragten (lokal und Sponsor/Studienleitung) sind 
anzugeben: Prof Artemis Alexiadou. Postanschrift: Humboldt-Universität zu Berlin, 10099 Berlin, Telefon: +49 30 
2093-2316, Telefax: +49 30 2093-2244, artemis.alexiadou@hu-berlin.de, Sitz: Unter den Linden 6, Raum 2008c, 
10099 Berlin. 

3) Auf das Bestehen eines Beschwerderechts bei einer Datenschutz-Aufsichtsbehörde (Landesdatenschutzbeauftragte 
oder Bundesdatenschutzbeauftragte des Prüfzentrums, Landesdatenschutzbeauftragte des Sponsors/der 
Studienleitung) ist hinzuweisen. Die zuständigen DatenschutzAufsichtsbehörden sind zu nennen. Die Information 
sollte für jedes Prüf-/Studienzentrum angepasst sein: Gesine Hoffmann-Holland, τηλ: +49 (30) 2093-2591, E-Mail: 
datenschutz@uv.hu-berlin.de, Website : www.hu-berlin.de/de/datenschutz. 

https://www.uni-potsdam.de/de/dspdg/projekte/rueg.html
mailto:anastasia.paspali@hu-berlin.de
mailto:dimitra.lazaridou.chatzigoga@hu-berlin.de
mailto:vasiliki.rizou@hu-berlin.de
mailto:artemis.alexiadou@hu-berlin.de
mailto:artemis.alexiadou@hu-berlin.de
mailto:datenschutz@uv.hu-berlin.de
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4) Die Betroffenen sind auf ihr Recht hinzuweisen, Auskunft (einschließlich unentgeltlicher Überlassung einer 
Kopie) über die sie betreffenden personenbezogenen Daten zu erhalten sowie ggf. deren Berichtigung oder 
Löschung zu verlangen. 

 

A6. Original information sheet for Study 2 (presented to Greek NSs in Greek) 

Έντυπο πληροφοριών 
 “Acceptability tasks by Greek monolingual and bilingual speakers” 

Ερευνήτριες/-ές: Anastasia Paspali, Dimitra Lazaridou-Chatzigoga, Vasiliki Rizou (RUEG), Nikolas Tsokanos, Υπεύθυνη 
Καθηγήτρια: Prof Artemis Alexiadou 

anastasia.paspali@hu-berlin.de, dimitra.lazaridou.chatzigoga@hu-berlin.de, vasiliki.rizou@hu-berlin.de, 
artemis.alexiadou@hu-berlin.de 

Η μελέτη  
Στόχος της μελέτης είναι να εξετάσει τη διγλωσσία των Ελλήνων (ενηλίκων) στη Γερμανία για να κατανοήσει τον τρόπο με 
τον οποίο κατανοούν και επεξεργάζονται ορισμένες γλωσσικές δομές συγκριτικά με τους μονόγλωσσους φυσικούς ομιλητές 
και ομιλήτριες στην Ελλάδα.  
Κριτήρια συμμετοχής για τους Έλληνες της Ελλάδας  
- Οι συμμετέχοντες πρέπει να έχουν γεννηθεί και μεγαλώσει στην Ελλάδα.  
- Να είναι από 18 έως 35 χρονών.  
- Να μην έχουν ζήσει στο εξωτερικό για περισσότερο από 1 χρόνο.  
- Να έχουν μεγαλώσει ακούγοντας και μιλώντας μόνο Ελληνικά, παρά το γεγονός ότι μπορεί να ξεκίνησαν την εκμάθηση 
ξένων γλωσσών σε μικρή ηλικία στο φροντιστήριο.  
Διαδικασία  
Οι συμμετέχοντες συναντιούνται με την ερευνήτρια (1 συνάντηση). Κατά τη διάρκεια της συνάντησης καλούνται να 
ακούσουν προτάσεις στα ακουστικά/να διαβάσουν προτάσεις στα Ελληνικά με τη βοήθεια ενός laptop και να αξιολογήσουν 
την αποδεκτότητα των προτάσεων αυτών πατώντας τα σχετικά πλήκτρα στο πληκτρολόγιο ανάλογα με την απάντησή τους. 
Η συνολική διάρκεια της δραστηριότητας δεν ξεπερνά τα 45 λεπτά και δίνεται η αμοιβή των 10 ευρώ/ώρα σε κάθε 
συμμετέχοντα.  
Διευκρινίσεις  
1) Υπεύθυνοι για την επεξεργασία των δεδομένων είναι οι: Prof Artemis Alexiadou, Anastasia Paspali και Dimitra 
Lazaridou-Chatzigoga.  
2) Yπεύθυνη προστασίας δεδομένων είναι η Καθηγήτρια Artemis Alexiadou, Διεύθυνση: Humboldt-Universität zu Berlin, 
10099 Berlin, Tηλ: +49 30 2093-2316, fax: +49 30 2093-2244, artemis.alexiadou@hu-berlin.de, : Unter den Linden 6, 
2008c, 10099 Βερολίνο.  
3) Οι συμμετέχοντες έχουν το δικαίωμα να διατυπώσουν τα παράπονά τους στην αρχή επίβλεψης της προστασίας 
δεδομένων του Βερολίνου ή του εκπροσώπου του πανεπιστημίου του Humboldt Frau Gesine Hoffmann-Holland Tel: +49 
(30) 2093-2591, E-Mail: datenschutz@uv.hu-berlin.de, Website: www.hu-berlin.de/de/datenschutz  
4) Οι συμμετέχοντες έχουν το δικαίωμα να ζητήσουν πληροφορίες για τη μελέτη ή/και ένα αντίγραφο των δεδομένων τους 
δωρεάν και να ζητήσουν ενδεχόμενη διόρθωση ή διαγραφή των δεδομένων τους.  
 

 

A7. Questionnaire for Heritage Speakers for Study 1 and 2 (translated) 

Questionnaire  
 

1.  General Info 
1.1 Participant’s name and number:   __________________________________ 
1.2 phone number and e-mail:  ____________________________________ 
1.3  Birth date:  ____________________________________ 
1.4  place of birth and place of current stay:  _____________________ 
2. Background 
2.1  What languages do you speak? 

Greek German Other (specify)   

   

2.2 Which language do you feel more at ease with? _______________________________ 
2.3 Have you ever had any hearing problems or language disorders? _______________________ 
2.4 Do both of your parents speak Greek; ____________ 
2.5 Were your parents born in Greece? When did they move to Germany? ____________________________ 
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2.6  In which language did the following people speak to you when you were young (younger than 4 years old)? 

 mainly  
Greek 

mainly 
German both only  

German 
only  

Greek 

a. your mother      

b. your father      

c. your siblings      

d. your 
grandparents/other 
relatives 

     

e. Your 
nanny/your 
teacher in the 
kindergarden 

     

2.7 How old were you when people started speaking these languages to you? 

 Age 
Greek  

German  

2.8 In which language did you speak when you were young (from 1year old to 4 years old)? 

 mainly  
Greek 

mainly 
German both only  

German 
only  

Greek 

a.   to your mother      

b.   to your father      

c.   to your grandparents      

d.    to your siblings      

e.    to other relatives      

f. to your nanny/to your 
teacher in the 
kindergarten 

     

2.9 In which language did the following people speak to you when you were a child (from 4 years old to 11 years old)? 

 
mainly  
Greek 

mainly 
German both only  

German 
only  

Greek 

a.   your mother      

b.  your father      

c.   your grandparents      

d.   your siblings      

e.    other relatives      

f. your teacher      
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g. your friends at school      

2.10 In which language did you speak to the following people when you were a child (from 4 years old to 11 years old)? 

 mainly  
Greek 

mainly 
German both only  

German 
only  

Greek 

a. to your mother      

b.  to your father      

c.   to your grandparents      

d.    to your siblings      

e.   to other relatives      

f. to your teacher      

g. to your friends at 
school 

     

2.11 a. Did you use to travel to Greece when you were a child? ____________ 

    b. How often? __________________ 

    c. How long did you stay each time? _____________ 

   d. Which language did you mostly use in Greece? ______________ 

2.12 Which language did you feel most at home in when you were young (4-11years old)? ___________________ 

2.13 Which language did you feel most at home in when you were a teenager (11-18 years old)? ___________ 

3. (Current) Language Skills 

3.1 In a ten-point scale where 1 = not well and 10 = very well, 

your speaking skills in Greek now are: 

your listening skills in Greek now are: 

your reading skills in Greek now are: 

your writing skills in Greek now are: 
 

3.2 In a ten-point scale where 1 = not well and 10 = very well, 

your speaking skills in German now are: 

your listening skills in German now are: 

your reading skills in German now are: 

your writing skills in German now are: 

 

4.  Languages used inside home and (under certain circumstances): 
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4.1 What languages do you use now and with whom? 

 German Greek 

With whom 1 

 

2  

 

3 

 

4 

 

5 

  

 

1 

 

2  

 

3 

 

4 

 

5 

  

 

mother           

father           

siblings           

grandparents/ 

 

          

friends           

husband/ 

 

          

           

           

4.2 a. Are you involved in certain activities (group dances, choir, volunteering) provided by the Hellenic Society (or any 

other Greek group/organization)? _______________ 

      b. If yes, how often?  ___________________________  

      c. What language(s) do you speak when you’re involved in these activities?  _________________ 

      d. How long have you joined these groups? ____________ 

4.3 Is there anyone you meet on a regular basis who speaks only Greek (because he doesn’t know German)?    

_____________ 

4.4. Activities 

 

 Greek German Other 

Activities 
0 

(almost)  
never 

1 
at least. 
1/week 

2 
every 
day 

0 
(almost)  

never 

1 
at least. 
1/week 

2 
every 
day 

0 
(almost) 

never 

1 
at least. 
1/week 

2 
every 
day 

a.  Reading(books, 
magazines, newspapers, 
comics, blogs, e-books 

  

         

b.  TV/films/radio 
         

c. Singing, talking on the 
phone, skype calls etc          

d.  Writing (notes, to-do 
lists, letters, cards, 
facebook, tweeter, 

  

         

4.5 Which alphabet do you use when you write in Greek? The Latin/German one or the Greek one? 

� Τhe Latin/German one 
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� The Greek one 

5.  Education, Language of education, and use of language at school 

 

 Country How many 
years?/Age 

Language of instruction42 Use of language at 
school1 

     

Greek Kindergarten     

Kindergarten     

Greek Primary School     

Grundschule     

Greek School in the afternoons 
  

    

Greek School (on weekends)44     

Greek Gymnasium/Secondary 
School 

    

Greek High School     

Realschule     

Gymnasium     

University     

Other school     

Placement     

Other:     

Clarifications: 

In case of bilingual schools, which courses were taught in German and which courses were taught in Greek? 

Νοtes: 
 
A8. Questionnaire for Heritage Speakers for Study 1 and 2 (translated) 

 
Eρωτηματολόγιο 

1.  Γενικές πληροφορίες συμμετέχοντα/-ουσας 

1.1 Όνομα συμμετέχοντα:   __________________________________ 
1.2 Αριθμός συμμετέχοντα: _________________________________ 
1.3 Τηλέφωνο και e-mail:  ____________________________________ 
1.4  Ημερομηνία γέννησης:  ____________________________________ 
1.5  Τόπος γέννησης και τόπος διαμονής:  _____________________ 
 
2. Γλωσσικό ιστορικό συμμετέχοντα/-ουσας 

                                                           
42 a) both Greek and German at the same extent, b) mainly German and less Greek, c) mainly Greek and less German, d) 
only German, e) only Greek 
43 How many days per week? How many hours per day? 
44 How many hours each day? Only on Saturdays? Only on Sundays? Both days? 
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2.1  Ποιες γλώσσες μιλάς;  

Ελληνικά Γερμανικά Άλλη (διευκρίνισε)   

   

 

2.2 Με ποια γλώσσα νιώθεις πιο άνετα όταν την μιλάς; _______________________________ 
2.3 Είχες ποτέ κάποια γλωσσική διαταραχή ή πρόβλημα στην ακοή σου; _______________________ 
2.4 Μιλούν και οι 2 γονείς σου Ελληνικά; ____________ 
2.5 Γεννήθηκαν στην Ελλάδα; Πότε μετακόμισαν στη Γερμανία; ____________________________ 
2.6  Σε ποια γλώσσα σου μιλούσαν όταν ήσουν πολύ μικρός/-ή, (δηλαδή μικρότερος/-η από 4 χρονών): 

 κυρίως 

Ελληνικά 

κυρίως 

Γερμανικά 

Και τα δύο 
μόνο  

Γερμανικά 

μόνο  

Ελληνικά 

α. Η μαμά      

β. Ο μπαμπάς      

γ. Τα αδέλφια σου      

δ. Οι 
παππούδες/συγγενείς 

     

ε. Η νταντά σου/η 
δασκάλα σου στον 
παιδικό σταθμό 

     

 

2.7 Από τι ηλικία ξεκίνησαν να σου μιλάν Ελληνικά/Γερμανικά; 

 Ηλικία 
Ελληνικά  
Γερμανικά  
Άλλη γλώσσα  

2.8 Σε ποια γλώσσα μιλούσες/τους απαντούσες εσύ όταν ήσουν πολύ μικρός/-ή (μέχρι 4 ετών); 

 κυρίως 

Ελληνικά 

κυρίως 

Γερμανικά 

 

Και τα δύο 

μόνο 
Ελληνικά 

μόνο Γερμανικά 

α.   στη μαμά      

β.   στον μπαμπά      

γ.   στους παππούδες      

δ.    σε άλλους 
 

     

ε.    στα αδέρφια σου      

στ. στην νταντά σου/ στη 
δασκάλα σου στον παιδικό 

 

     

 

2.9 Σε ποια γλώσσα σου μιλούσαν όταν ήσουν παιδί (4-11 χρονών); 
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 κυρίως 

Ελληνικά 

κυρίως 

Γερμανικά 

 

Και τα δύο 

μόνο Ελληνικά 
μόνο 

Γερμανικά 

α.   η μαμά      

β.  ο μπαμπάς      

γ.   οι παππούδες      

δ.   άλλοι ενήλικες      

ε.    τα αδέρφια σου      

στ. ο δάσκαλος σου/ η 
  

     

ζ. οι φίλοι σου στο σχολείο      

 

2.10 Σε ποια γλώσσα μιλούσες εσύ όταν ήσουν παιδί (από 4 έως 11 χρονών); 

 κυρίως 

Ελληνικά 

κυρίως 

Γερμανικά 

Και τα δύο μόνο 

Ελληνικά 

μόνο Γερμανικά 

α.   στη τη μαμά      

β.  στον μπαμπά      

γ.   στους παππούδες      

δ.    σε άλλους ενήλικες      

ε.   στα αδέρφια σου      

στ. στο δάσκαλό σου/στη 
  

     

ζ. στους φίλους σου στο 
 

     

 

2.11 α. Πήγαινες στην Ελλάδα όταν ήσουν μικρός/ή; ____________ 
    β. Πόσο συχνά;  __________________ 
    γ. Πόσο καιρό έμενες συνήθως; _____________ 
    δ. Σε ποια γλώσσα μιλούσες κυρίως όταν ήσουν Ελλάδα; ______________ 

2.12 Με ποια γλώσσα ένιωθες πιο άνετα όταν ήσουν μικρός/-η (4-11χρ); ___________________ 

2.13 Με ποια γλώσσα ένιωθες πιο άνετα όταν ήσουν έφηβος/-η (11-18 χρ); _________________ 

3. Γλωσσικές δεξιότητες 

3.1 Πόσο καλά θεωρείς τα Ελληνικά σου στους παρακάτω τομείς; (Σε μια κλίμακα από το 0 = καθόλου καλά έως το 10 = 
πάρα πολύ καλά) 

Πόσο καλά μιλάς τα Ελληνικά; 

Πόσο καλά καταλαβαίνεις τα Ελληνικά; 

Πόσο καλά διαβάζεις στα Ελληνικά; 

Πόσο καλά γράφεις στα Ελληνικά; 

Μέσος όρος:  
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3.2 Πόσο καλά θεωρείς τα Γερμανικά σου στους παρακάτω τομείς; (Σε μια κλίμακα από το 0 = καθόλου καλά έως το 10= 
πάρα πολύ καλά) 

Πόσο καλά μιλάς τα Γερμανικά; 

Πόσο καλά καταλαβαίνεις τα Γερμανικά; 

Πόσο καλά διαβάζεις στα Γερμανικά; 

Πόσο καλά γράφεις στα Γερμανικά; 

Μέσος όρος:  

 

4.  Γλώσσες που χρησιμοποιούνται στο σπίτι (και σε ιδιαίτερες περιστάσεις): 

4.1 Τι γλώσσες χρησιμοποιείς στο σπίτι και με ποιον; Μιλάς Ελληνικά τώρα με τους γονείς σου, τα αδέρφια σου, τους 
φίλους σου και τους συγγενείς σου;  

 Γερμανικά Ελληνικά 

Με ποιον 1 

 

2  

 

3 

 
 

4 

 

5 

  

 

1 

 

2  

 

3 

 
 

4 

 

5 

  

 

μαμά           

μπαμπάς           

αδέλφια           

συγγενείς           

φίλοι           

σύζυγος           

           

           

 

4.2 α. Συμμετέχεις σε δραστηριότητες της Ελληνικής Κοινότητας και άλλων ελληνικών συλλόγων; _________ 

      β. Αν ναι, πόσο συχνά; ___________________________  

      γ. Τι γλώσσα μιλάς όταν είσαι εκεί; _________________ 

      δ. Πόσο καιρό συμμετέχεις; ____________ 

4.3 Υπάρχει κάποιος άνθρωπος που βλέπεις συχνά και ξέρει Ελληνικά αλλά όχι Γερμανικά; _____________ 

 

5. Δραστηριότητες 

5.1 

 Ελληνικά Γερμανικά Άλλη γλώσσα 

Δραστηριότητες 0 

(σχεδόν) 
ποτέ 

1 

τουλ. 
1/εβδ 

2 

κάθε 
μέρα 

0 

(σχεδόν) 
ποτέ 

1 

τουλ. 1/εβδ 

2 

κάθε 
μέρα 

0 

(σχεδόν) 
ποτέ 

1 

τουλ. 
1/εβδ 

2 

κάθε 
μέρα 

α.  ανάγνωση(βιβλία, 
περιοδικά, εφημερίδες, 
κόμικς, blogs, e-books)  
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β.  τηλεόραση/σειρές/ταινίες          

γ. 
τραγούδι/τηλεφωνήματα/sky
pe κλήση 

         

δ.   γραφή (εργασίες, 
σημειώσεις, επιστολές, 
γράμματα, ευχετήριες 
κάρτες, facebook, tweeter, 
mails etc.) 

         

 

5.2 Όταν γράφεις στα Ελληνικά χρησιμοποιείς το ελληνικό αλφάβητο ή το λατινικό; 

� Το λατινικό/γερμανικό 

� Το ελληνικό 

 

6. Εκπαίδευση και γλώσσα εκπαίδευσης (Ελληνική/Γερμανική)  

  

Χώρα 

 

Ώρες τη μέρα 

 

Πόσα χρόνια; 
Γλώσσα 
διδασκαλίας45 

Χρήση κάθε γλώσσας 

στο σχολείο1,46 

Ελληνικό Νηπιαγωγείο      

Kindergarten      

Ελληνικό Δημοτικό      

Grundschule      

Απογευματινό Ελληνικό 
   

     

Ελληνικό σχολείο 
 

     

Ελληνικό Γυμνάσιο      

Ελληνικό Λύκειο      

Realschule      

Gymnasium      

Πανεπιστήμιο      

Άλλη τεχνική σχολή      

Πρακτική Άσκηση      

Άλλο:      

                                                           
45 α) Ελληνικά και Γερμανικά το ίδιο, β) κυρίως Γερμανικά και λιγότερο Ελληνικά, γ) κυρίως Ελληνικά και 

λιγότερο Γερμανικά, δ) μόνο Γερμανικά, ε) μόνο Ελληνικά 
46 Ποια γλώσσα χρησιμοποιούσες ο ίδιος/-α ως μαθητής με τους συμμαθητές σου στα διαλείμματα αλλά και 

στις ομαδικές εργασίες και δραστηριότητες στο χώρο του σχολείου, στις εκπαιδευτικές εκδρομές, στα παιχνίδια 

στο χώρο του σχολείου κ.ά. 
47 Σάββατο/Κυριακή ή και τις δυο μέρες; 
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Χώρα 

 

Ώρες τη μέρα 

 

Πόσα χρόνια; 
Γλώσσα 
διδασκαλίας45 

Χρήση κάθε γλώσσας 

στο σχολείο1,46 

Ελληνικό Νηπιαγωγείο      

      

 

 

 

A9. Experimental Items - Experiment 1 

Heads are in bold, Attractors are in italics, agreement targets are in bold and italics. 
Conditions: a.: attractor match, grammatical, b.: attractor match, ungrammatical, c.: attractor 
mismatch, grammatical, d.: attractor mismatch, ungrammatical 

Neuter heads 
 

                                            R1-2 INITIATION  

                                             Όταν   ο     Γιάννης  μπήκε στην   κουζίνα βρήκε… 

                                            When  the  John        went    in-the kitchen found… 

Condition 

 

R3 

HEAD 

R4 

ATTRACTOR 

R5 

TARGET 

grammatical match 

 

το             κουτάλι 

the(NEUT) spoon(NEUT) 

για το            γλυκό 

for the(NEUT) dessert(NEUT) 

λερωμένο 

stained(NEUT) 

ungrammatical match 

 

το             κουτάλι 

the(NEUT) spoon(NEUT) 

για το            γλυκό 

for the(NEUT) dessert(NEUT) 

λερωμένη 

stained(FEM) 

grammatical mismatch 

 

το             κουτάλι 

the(NEUT) spoon(NEUT) 

για τη          σούπα 

for the(FEM) soup(FEM) 

λερωμένο 

stained(NEUT) 

ungrammatical 
mismatch 

 

το             κουτάλι 

the(NEUT) spoon(NEUT) 

για τη          σούπα 

for the(FEM) soupt(FEM) 

λερωμένη 

stained(FEM) 

                                            R6-8 CONTINUATION  

                                            πάνω στο τραπέζι  της       κουζίνας. 

                                            on      the   table    of  the  kitchen. 

“When John went into the kitchen, he found the spoon for the dessert/soup stained on the kitchen table” 

 



  

273 
 

Item 1a 
a. Όταν ο Πέτρος τελείωσε τις δουλειές του σπιτιού βρήκε το χαλί για το πάτωμα βρεγμένο δίπλα στο λάστιχο του κήπου.   
b. Όταν ο Πέτρος τελείωσε τις δουλειές του σπιτιού βρήκε το χαλί για το πάτωμα βρεγμένη δίπλα στο λάστιχο του κήπου.   
c. Όταν ο Πέτρος τελείωσε τις δουλειές του σπιτιού βρήκε το χαλί για την κουζίνα βρεγμένο δίπλα στο λάστιχο του κήπου.   
d. Όταν ο Πέτρος τελείωσε τις δουλειές του σπιτιού βρήκε το χαλί για την κουζίνα βρεγμένη δίπλα στο λάστιχο του κήπου.   
“When Peter finished the housework, he found the carpet for the floor/kitchen wet near the hose of the garden”. 

Item 2a 
a.  Ο μάγειρας που διαφήμιζε στον κόσμο τις νέες συνταγές του είχε το φαγητό το φαγητό για το μαγαζί σκεπασμένο μέσα στο 

ταψί του βοηθού του.   
b. Ο μάγειρας που διαφήμιζε στον κόσμο τις νέες συνταγές του είχε το φαγητό το φαγητό για το μαγαζί σκεπασμένη μέσα στο 

ταψί του βοηθού του. 
c. Ο μάγειρας που διαφήμιζε στον κόσμο τις νέες συνταγές του είχε το φαγητό το φαγητό για την έκθεση σκεπασμένο μέσα στο 

ταψί του βοηθού του. 
d. Ο μάγειρας που διαφήμιζε στον κόσμο τις νέες συνταγές του είχε το φαγητό το φαγητό για την έκθεση σκεπασμένη μέσα στο 

ταψί του βοηθού του. 
“The cook, who was advertising his new recipes to the crowd, had the food for the store/exhibition covered in his assistant’s baking 
tray”. 

Item 3a 
a. Όταν ο Κώστας μπήκε στην κουζίνα είδε το αυγό για το γλυκό σπασμένο δίπλα στο κουτί με τις σοκολάτες. 
b. Όταν ο Κώστας μπήκε στην κουζίνα είδε το αυγό για το γλυκό σπασμένη δίπλα στο κουτί με τις σοκολάτες. 
c. Όταν ο Κώστας μπήκε στην κουζίνα είδε το αυγό για τη σούπα σπασμένο δίπλα στο κουτί με τις σοκολάτες. 
d. Όταν ο Κώστας μπήκε στην κουζίνα είδε το αυγό για τη σούπα σπασμένη δίπλα στο κουτί με τις σοκολάτες. 
“When Kostas went into the kitchen, he found the egg for the dessert/soup broken next to the box with the chocolates”. 

Item 4a 
a. Ο αργοπορημένος επιβάτης είδε το εισιτήριο για το ταξίδι σκισμένο μέσα στην τσάντα της γυναίκας του. 
b. Ο αργοπορημένος επιβάτης είδε το εισιτήριο για το ταξίδι σκισμένη μέσα στην τσάντα της γυναίκας του. 
c. Ο αργοπορημένος επιβάτης είδε το εισιτήριο για την εκδρομή σκισμένο μέσα στην τσάντα της γυναίκας του. 
d. Ο αργοπορημένος επιβάτης είδε το εισιτήριο για την εκδρομή σκισμένη μέσα στην τσάντα της γυναίκας του. 
“The late passenger saw the ticket for the trip/excursion torn in his wife’s bag”. 

Item 5a 
a. Καθώς ο Πέτρος έστρωνε το τραπέζι βρήκε το κουτάλι για το γλυκό λερωμένο πάνω στον πάγκο της κουζίνας. 
b. Καθώς ο Πέτρος έστρωνε το τραπέζι βρήκε το κουτάλι για το γλυκό λερωμένη πάνω στον πάγκο της κουζίνας. 
c. Καθώς ο Πέτρος έστρωνε το τραπέζι βρήκε το κουτάλι για τη σούπα λερωμένο πάνω στον πάγκο της κουζίνας. 
d. Καθώς ο Πέτρος έστρωνε το τραπέζι βρήκε το κουτάλι για τη σούπα λερωμένη πάνω στον πάγκο της κουζίνας. 
“While Kostas was setting the table, he found the spoon for the dessert/soup stained on the kitchen counter.” 

Item 6a 
a. Καθώς ο Κώστας ετοιμαζόταν να φύγει, είδε το κλειδί για το αμάξι κλεισμένο μέσα στο συρτάρι του κομοδίνου. 
b. Καθώς ο Κώστας ετοιμαζόταν να φύγει, είδε το κλειδί για το αμάξι κλεισμένη μέσα στο συρτάρι του κομοδίνου. 
c. Καθώς ο Κώστας ετοιμαζόταν να φύγει, είδε το κλειδί για τη μηχανή κλεισμένο μέσα στο συρτάρι του κομοδίνου. 
d. Καθώς ο Κώστας ετοιμαζόταν να φύγει, είδε το κλειδί για τη μηχανή κλεισμένη μέσα στο συρτάρι του κομοδίνου. 
“When Kostas was about to leave, he saw the key for the car/motorbike closed in the drawer of the bedside table.” 

Item 7a 
a. O Βασίλης που φοβόταν πολύ το σκοτάδι, βρήκε το φανάρι για το πατάρι χαλασμένο δίπλα στις λαμπάδες της Ανάστασης. 
b. O Βασίλης που φοβόταν πολύ το σκοτάδι, βρήκε το φανάρι για το πατάρι χαλασμένη δίπλα στις λαμπάδες της Ανάστασης. 
c. O Βασίλης που φοβόταν πολύ το σκοτάδι, βρήκε το φανάρι για την εξοχή χαλασμένο δίπλα στις λαμπάδες της Ανάστασης. 
d. O Βασίλης που φοβόταν πολύ το σκοτάδι, βρήκε το φανάρι για την εξοχή χαλασμένη δίπλα στις λαμπάδες της Ανάστασης. 
 “Vasilis, who was afraid of the dark, found the lantern for the attic/countryside next to the lampades (candles of the Resurrection).” 

Item 8a 
a. Όταν ο Πέτρος έφτασε στο ακριβό ξενοδοχείο που θα απολάμβανε τις διακοπές του, βρήκε το μπουρνούζι για το δωμάτιο 

πλυμένο δίπλα στο γραφείο της ρεσεψιόν. 
b. Όταν ο Πέτρος έφτασε στο ακριβό ξενοδοχείο που θα απολάμβανε τις διακοπές του, βρήκε το μπουρνούζι για το δωμάτιο 

πλυμένη δίπλα στο γραφείο της ρεσεψιόν. 
c. Όταν ο Πέτρος έφτασε στο ακριβό ξενοδοχείο που θα απολάμβανε τις διακοπές του, βρήκε το μπουρνούζι για την πισίνα 

πλυμένο δίπλα στο γραφείο της ρεσεψιόν. 
d. Όταν ο Πέτρος έφτασε στο ακριβό ξενοδοχείο που θα απολάμβανε τις διακοπές του, βρήκε το μπουρνούζι για την πισίνα 

πλυμένη δίπλα στο γραφείο της ρεσεψιόν. 
“When Petros arrived at the expensive hotel where he would enjoy his vacation, his found the bathrobe for the room/pool washed 
near the reception desk”. 

Item 9a 
a. Ο Δημήτρης επέστρεψε στο σπίτι, είδε το φωτιστικό για το δάπεδο στολισμένο μέσα στο κουτί της μετακόμισης. 
b. Ο Δημήτρης επέστρεψε στο σπίτι, είδε το φωτιστικό για το δάπεδο στολισμένη μέσα στο κουτί της μετακόμισης. 
c. Ο Δημήτρης επέστρεψε στο σπίτι, είδε το φωτιστικό για την ταράτσα στολισμένο μέσα στο κουτί της μετακόμισης. 
d. Ο Δημήτρης επέστρεψε στο σπίτι, είδε το φωτιστικό για την ταράτσα στολισμένη μέσα στο κουτί της μετακόμισης. 
 “When Dimitris went back home, he saw the lamp for the floor/terrace decorated in the box of the move.” 

Item 10a 
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a. Ο Μάνος που έδωσε εντολή να τακτοποιηθούν όλα τα πράγματα, είδε το κιβώτιο για το πατάρι λασπωμένο πάνω στον 
καναπέ του σαλονιού. 

b. Ο Μάνος που έδωσε εντολή να τακτοποιηθούν όλα τα πράγματα, είδε το κιβώτιο για το πατάρι λασπωμένη πάνω στον 
καναπέ του σαλονιού. 

c. Ο Μάνος που έδωσε εντολή να τακτοποιηθούν όλα τα πράγματα, είδε το κιβώτιο για την πιλοτή λασπωμένο πάνω στον 
καναπέ του σαλονιού. 

d. Ο Μάνος που έδωσε εντολή να τακτοποιηθούν όλα τα πράγματα, είδε το κιβώτιο για την πιλοτή λασπωμένη πάνω στον 
καναπέ του σαλονιού. 

“Manos who ordered all things be arranged, saw the box for the attic/pilotis muddy on the living room sofa.” 
Item 11a 

a. Ο Πέτρος που ήθελε να διαβάσει περισσότερες πληροφορίες για τον τόπο που μεγάλωσε, βρήκε το περιοδικό για το νησί 
πεταμένο μέσα στον κάδο απορριμμάτων της πολυκατοικίας. 

b. Ο Πέτρος που ήθελε να διαβάσει περισσότερες πληροφορίες για τον τόπο που μεγάλωσε, βρήκε το περιοδικό για το νησί 
πεταμένη μέσα στον κάδο απορριμμάτων της πολυκατοικίας. 

c. Ο Πέτρος που ήθελε να διαβάσει περισσότερες πληροφορίες για τον τόπο που μεγάλωσε, βρήκε το περιοδικό για την πόλη 
πεταμένο μέσα στον κάδο απορριμμάτων της πολυκατοικίας. 

d. Ο Πέτρος που ήθελε να διαβάσει περισσότερες πληροφορίες για τον τόπο που μεγάλωσε, βρήκε το περιοδικό για την πόλη 
πεταμένη μέσα στον κάδο απορριμμάτων της πολυκατοικίας. 

“Petros who wanted to read more about the place he grew up, found the magazine for the island/town thrown into the garbage bin 
of the block of flats.” 

Item 12a 
a. Καθώς ο Μάνος περίμενε τον ηλεκτρολόγο, είχε το καλώδιο για το υπόγειο κρεμασμένο πάνω στον καλόγερο της εισόδου. 
b. Καθώς ο Μάνος περίμενε τον ηλεκτρολόγο, είχε το καλώδιο για το υπόγειο κρεμασμένη πάνω στον καλόγερο της εισόδου. 
c. Καθώς ο Μάνος περίμενε τον ηλεκτρολόγο, είχε το καλώδιο για την ταράτσα κρεμασμένο πάνω στον καλόγερο της εισόδου. 
d. Καθώς ο Μάνος περίμενε τον ηλεκτρολόγο, είχε το καλώδιο για την ταράτσα κρεμασμένη πάνω στον καλόγερο της εισόδου. 
“While Manos was waiting for the electrician, had the cable for the basement/terrace hung on coat hanger of the entrance.”  

Item 13a 
a. Ο ιδιοκτήτης της επιχείρησης που ήταν απατεώνας, είχε το εμπόρευμα για το μαγαζί ληγμένο πάνω στο καρότσι του σούπερ-

μάρκετ. 
b. Ο ιδιοκτήτης της επιχείρησης που ήταν απατεώνας, είχε το εμπόρευμα για το μαγαζί ληγμένη πάνω στο καρότσι του σούπερ-

μάρκετ. 
c. Ο ιδιοκτήτης της επιχείρησης που ήταν απατεώνας, είχε το εμπόρευμα για την έκθεση ληγμένο πάνω στο καρότσι του σούπερ-

μάρκετ. 
d. Ο ιδιοκτήτης της επιχείρησης που ήταν απατεώνας, είχε το εμπόρευμα για την έκθεση ληγμένη πάνω στο καρότσι του 

σούπερ-μάρκετ. 
“The owner of the company who was a scammer, had the commodity for the store/exhibition expired on the supermarket stroller.” 

Item 14a 
a. Ο μάγειρας που προσπαθούσε να εκπαιδεύσει τους τεμπέληδες βοηθούς του, είδε το ράφι για το γάλα σκονισμένο δίπλα στον 

φούρνο μικροκυμάτων. 
b. Ο μάγειρας που προσπαθούσε να εκπαιδεύσει τους τεμπέληδες βοηθούς του, είδε το ράφι για το γάλα σκονισμένη δίπλα στον 

φούρνο μικροκυμάτων. 
c. Ο μάγειρας που προσπαθούσε να εκπαιδεύσει τους τεμπέληδες βοηθούς του, είδε το ράφι για την κρέμα σκονισμένο δίπλα 

στον φούρνο μικροκυμάτων. 
d. Ο μάγειρας που προσπαθούσε να εκπαιδεύσει τους τεμπέληδες βοηθούς του, είδε το ράφι για την κρέμα σκονισμένη δίπλα 

στον φούρνο μικροκυμάτων. 
“The cook, who was trying to train his lazy assistants, saw the shelf for the milk dusty next to the microwave.” 

Item 15a 
a. Καθώς ο Παύλος ετοίμαζε το βραδινό του, είχε το μέλι για το γάλα ανοιγμένο δίπλα στο κέικ σοκολάτας. 
b. Καθώς ο Παύλος ετοίμαζε το βραδινό του, είχε το μέλι για το γάλα ανοιγμένη δίπλα στο κέικ σοκολάτας. 
c. Καθώς ο Παύλος ετοίμαζε το βραδινό του, είχε το μέλι για την κρέμα ανοιγμένο δίπλα στο κέικ σοκολάτας. 
d. Καθώς ο Παύλος ετοίμαζε το βραδινό του, είχε το μέλι για την κρέμα ανοιγμένη δίπλα στο κέικ σοκολάτας. 
“While Paul was prepairing his dinner, he had the honey for the milk/cream opened next to the chocolate cake.” 

Item 16a 
a. Ο Αλέξης που περίμενε περισσότερα υλικά για την επιδιόρθωση της ζημιάς. είδε το πλακάκι για το πάτωμα ραγισμένο δίπλα 

στο κέικ σοκολάτας. 
b. Ο Αλέξης που περίμενε περισσότερα υλικά για την επιδιόρθωση της ζημιάς. είδε το πλακάκι για το πάτωμα ραγισμένη δίπλα 

στο κέικ σοκολάτας. 
c. Ο Αλέξης που περίμενε περισσότερα υλικά για την επιδιόρθωση της ζημιάς. είδε το πλακάκι για την πισίνα ραγισμένο δίπλα 

στο κέικ σοκολάτας. 
d. Ο Αλέξης που περίμενε περισσότερα υλικά για την επιδιόρθωση της ζημιάς. είδε το πλακάκι για την πισίνα ραγισμένη δίπλα 

στο κέικ σοκολάτας. 
“Alexis, who was waiting for more materials to repair the damage, saw the tile for the floor/swimming pool cracked next to the 
chocolate cake.” 

Item 17a 
a. Όταν ο Βασίλης μπήκε στο σαλόνι, βρήκε το πρόστιμο για το αμάξι πεσμένο δίπλα στο τραπεζάκι της τηλεόρασης. 
b. Όταν ο Βασίλης μπήκε στο σαλόνι, βρήκε το πρόστιμο για το αμάξι πεσμένη δίπλα στο τραπεζάκι της τηλεόρασης. 
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c. Όταν ο Βασίλης μπήκε στο σαλόνι, βρήκε το πρόστιμο για τη μηχανή πεσμένο δίπλα στο τραπεζάκι της τηλεόρασης. 
d. Όταν ο Βασίλης μπήκε στο σαλόνι, βρήκε το πρόστιμο για τη μηχανή πεσμένη δίπλα στο τραπεζάκι της τηλεόρασης. 
“When Vasilis went into the living room, he found the fine for the car/motorbike dropped next to the television table.” 

Item 18a 
a. O Βασίλης που είχε αρχίσει να πακετάρει, είχε το ρολόι για το δωμάτιο καρφωμένο πάνω στον τοίχο του σαλονιού. 
b. O Βασίλης που είχε αρχίσει να πακετάρει, είχε το ρολόι για το δωμάτιο καρφωμένη πάνω στον τοίχο του σαλονιού. 
c. O Βασίλης που είχε αρχίσει να πακετάρει, είχε το ρολόι για την κουζίνα καρφωμένο πάνω στον τοίχο του σαλονιού. 
d. O Βασίλης που είχε αρχίσει να πακετάρει, είχε το ρολόι για την κουζίνα καρφωμένη πάνω στον τοίχο του σαλονιού. 
“Vasilis, who had begun packing, had the clock for the room/kitchen nailed on the living room wall.” 

 
Item 19a 

a. O έμπειρος ορειβάτης που σκαρφάλωνε στα πιο ψηλά βουνά, είχε το σχοινί για το ταξίδι δεμένο πάνω στο σακίδιο της 
γυναίκας του. 

b. O έμπειρος ορειβάτης που σκαρφάλωνε στα πιο ψηλά βουνά, είχε το σχοινί για το ταξίδι δεμένη πάνω στο σακίδιο της 
γυναίκας του. 

c. O έμπειρος ορειβάτης που σκαρφάλωνε στα πιο ψηλά βουνά, είχε το σχοινί για την εκδρομή δεμένο πάνω στο σακίδιο της 
γυναίκας του. 

d. O έμπειρος ορειβάτης που σκαρφάλωνε στα πιο ψηλά βουνά, είχε το σχοινί για την εκδρομή δεμένη πάνω στο σακίδιο της 
γυναίκας του. 

 “The experienced climber climbing on the highest mountains had the rope for the trip/excursion tied up on his wife's backpack.” 
 
Item 20a 

a. Όταν ο Σπύρος έφτιαχνε τη διακόσμηση του σπιτιού, βρήκε το καλάθι για το σαλόνι κομμένο μέσα στον κάδο απορριμμάτων. 
b. Όταν ο Σπύρος έφτιαχνε τη διακόσμηση του σπιτιού, βρήκε το καλάθι για το σαλόνι κομμένη μέσα στον κάδο απορριμμάτων. 
c. Όταν ο Σπύρος έφτιαχνε τη διακόσμηση του σπιτιού, βρήκε το καλάθι για την εξοχή κομμένο μέσα στον κάδο απορριμμάτων. 
d. Όταν ο Σπύρος έφτιαχνε τη διακόσμηση του σπιτιού, βρήκε το καλάθι για την εξοχή κομμένη μέσα στον κάδο απορριμμάτων. 
“When Spyros made the home decoration, he found the basket for the living room/countryside cut into the trash.” 

Item 21a 
a. Καθώς ο Γιάννης περίμενε τους οικοδόμους να τελειώσουν τη δουλειά, είδε το πατάκι για το δάπεδο ξεχασμένο δίπλα στην 

πόρτα της αυλής. 
b. Καθώς ο Γιάννης περίμενε τους οικοδόμους να τελειώσουν τη δουλειά, είδε το πατάκι για το δάπεδο ξεχασμένη δίπλα στην 

πόρτα της αυλής. 
c. Καθώς ο Γιάννης περίμενε τους οικοδόμους να τελειώσουν τη δουλειά, είδε το πατάκι για τη βεράντα ξεχασμένο δίπλα στην 

πόρτα της αυλής. 
d. Καθώς ο Γιάννης περίμενε τους οικοδόμους να τελειώσουν τη δουλειά, είδε το πατάκι για τη βεράντα ξεχασμένη δίπλα στην 

πόρτα της αυλής. 
“While John was waiting for the builders to finish the job, he saw the mat for the floor/veranda forgotten near the courtyard door.” 

Item 22a 
a. Όταν ο Δημήτρης μπήκε στο σπίτι, βρήκε το έπιπλο για το υπόγειο καμμένο δίπλα στην πολυθρόνα του σαλονιού. 
b. Όταν ο Δημήτρης μπήκε στο σπίτι, βρήκε το έπιπλο για το υπόγειο καμμένη δίπλα στην πολυθρόνα του σαλονιού. 
c. Όταν ο Δημήτρης μπήκε στο σπίτι, βρήκε το έπιπλο για την ταράτσα καμμένο δίπλα στην πολυθρόνα του σαλονιού. 
d. Όταν ο Δημήτρης μπήκε στο σπίτι, βρήκε το έπιπλο για την ταράτσα καμμένη δίπλα στην πολυθρόνα του σαλονιού. 
“When Dimitris entered the house, he found the furniture for basement/roof burnt next to the lounge chair.” 

Item 23a 
a. Όταν ο Λάμπρος έδινε οδηγίες στους εργάτες που κουβαλούσαν τα πράγματα της μετακόμισης, είδε το κουτί για το σαλόνι 

τυλιγμένο μέσα σε μια σακούλα σκουπιδιών. 
b. Όταν ο Λάμπρος έδινε οδηγίες στους εργάτες που κουβαλούσαν τα πράγματα της μετακόμισης, είδε το κουτί για το σαλόνι 

τυλιγμένη μέσα σε μια σακούλα σκουπιδιών. 
c. Όταν ο Λάμπρος έδινε οδηγίες στους εργάτες που κουβαλούσαν τα πράγματα της μετακόμισης, είδε το κουτί για την πιλοτή 

τυλιγμένο μέσα σε μια σακούλα σκουπιδιών. 
d. Όταν ο Λάμπρος έδινε οδηγίες στους εργάτες που κουβαλούσαν τα πράγματα της μετακόμισης, είδε το κουτί για την πιλοτή 

τυλιγμένη μέσα σε μια σακούλα σκουπιδιών. 
“When Lambros instructed the workers who were carrying the things of the move, he saw the box for the living room/pilotis 
wrapped in a garbage bag.” 

Item 24a 
a. Ο μεγάλος ποιητής που αγαπούσε πολύ τον τόπο του, είχε το ποίημα για το νησί γραμμένο μέσα σε ένα τετράδιο ποιημάτων. 
b. Ο μεγάλος ποιητής που αγαπούσε πολύ τον τόπο του, είχε το ποίημα για το νησί γραμμένη μέσα σε ένα τετράδιο ποιημάτων. 
c. Ο μεγάλος ποιητής που αγαπούσε πολύ τον τόπο του, είχε το ποίημα για την πόλη γραμμένο μέσα σε ένα τετράδιο ποιημάτων. 
d. Ο μεγάλος ποιητής που αγαπούσε πολύ τον τόπο του, είχε το ποίημα για την πόλη γραμμένη μέσα σε ένα τετράδιο ποιημάτων. 
“The great poet who loved his place, had the poem about the island/city written in a poem notebook. 

Feminine heads 

Item 1b 
a. Ο Αντώνης που συμμάζευε το σπίτι, είχε τη μοκέτα για την είσοδο πλυμένη πάνω στο τραπέζι της κουζίνας. 
b. Ο Αντώνης που συμμάζευε το σπίτι, είχε τη μοκέτα για την είσοδο πλυμένο πάνω στο τραπέζι της κουζίνας. 
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c. Ο Αντώνης που συμμάζευε το σπίτι, είχε τη μοκέτα για το ισόγειο πλυμένη πάνω στο τραπέζι της κουζίνας. 
d. Ο Αντώνης που συμμάζευε το σπίτι, είχε τη μοκέτα για το ισόγειο πλυμένο πάνω στο τραπέζι της κουζίνας. 
“Antonis, who was clearing the house up, had the carpet for the entrance/ground floor washed on the kitchen table.” 

Item 2b 
a. Όταν ο Αλέξανδρος επέστρεψε από το σούπερ-μάρκετ, είδε την ζύμη για την πίτσα ληγμένη μέσα στη σακούλα με τα ψώνια. 
b. Όταν ο Αλέξανδρος επέστρεψε από το σούπερ-μάρκετ, είδε την ζύμη για την πίτσα ληγμένο μέσα στη σακούλα με τα ψώνια. 
c. Όταν ο Αλέξανδρος επέστρεψε από το σούπερ-μάρκετ, είδε την ζύμη για το ψωμί ληγμένη μέσα στη σακούλα με τα ψώνια. 
d. Όταν ο Αλέξανδρος επέστρεψε από το σούπερ-μάρκετ, είδε την ζύμη για το ψωμί ληγμένο μέσα στη σακούλα με τα ψώνια. 
“When Alexandros returned from the supermarket, he saw the dough for the pizza/bread expired into the shopping bag.” 

Item 3b 
a. Ο διάσημος δικηγόρος της πολυεθνικής που γιόρταζε είκοσι χρόνια γάμου είχε την τούρτα για την επέτειο τυλιγμένη μέσα σε 

φύλλα αλουμινόχαρτου. 
b. Ο διάσημος δικηγόρος της πολυεθνικής που γιόρταζε είκοσι χρόνια γάμου είχε την τούρτα για την επέτειο τυλιγμένο μέσα σε 

φύλλα αλουμινόχαρτου.  
c. Ο διάσημος δικηγόρος της πολυεθνικής που γιόρταζε είκοσι χρόνια γάμου είχε την τούρτα για το γραφείο τυλιγμένη μέσα σε 

φύλλα αλουμινόχαρτου. 
d. Ο διάσημος δικηγόρος της πολυεθνικής που γιόρταζε είκοσι χρόνια γάμου είχε την τούρτα για το γραφείο τυλιγμένο μέσα σε 

φύλλα αλουμινόχαρτου. 
“The famous lawyer of the multinational company who celebrated twenty years of marriage had the cake for the anniversary/office 
wrapped in aluminium foil sheets.” 

Item 4b 
a. Ο γραμματέας του υπουργού που έφτασε νωρίτερα από τους καλεσμένους είδε την αφίσα για τη γιορτή καμμένη μέσα σε μια 

σακούλα σκουπιδιών.  
b. Ο γραμματέας του υπουργού που έφτασε νωρίτερα από τους καλεσμένους είδε την αφίσα για τη γιορτή καμμένο μέσα σε μια 

σακούλα σκουπιδιών.  
c. Ο γραμματέας του υπουργού που έφτασε νωρίτερα από τους καλεσμένους είδε την αφίσα για το πάρτι καμμένη μέσα σε μια 

σακούλα σκουπιδιών.  
d. Ο γραμματέας του υπουργού που έφτασε νωρίτερα από τους καλεσμένους είδε την αφίσα για το πάρτι καμμένο μέσα σε μια 

σακούλα σκουπιδιών.  
“The secretary of the minister, who arrived earlier than the guests, saw the poster for the feast/party burnt in a garbage bag.” 

Item 5b 
a. Όταν ο φύλακας τελείωσε τη βάρδια στην κήπο, βρήκε την πόρτα για την έξοδο στολισμένη δίπλα στο ασανσέρ του 

προσωπικού.  
b. Όταν ο φύλακας τελείωσε τη βάρδια στην κήπο, βρήκε την πόρτα για την έξοδο στολισμένο δίπλα στο ασανσέρ του 

προσωπικού. 
c. Όταν ο φύλακας τελείωσε τη βάρδια στην κήπο, βρήκε την πόρτα για το κτίριο στολισμένη δίπλα στο ασανσέρ του 

προσωπικού. 
d. Όταν ο φύλακας τελείωσε τη βάρδια στην κήπο, βρήκε την πόρτα για το κτίριο στολισμένο δίπλα στο ασανσέρ του 

προσωπικού. 
“When the guard finished the shift in the garden, he found the door for the exit/building decorated next to the elevator.” 

Item 6b 
a. Καθώς ο υπάλληλος τακτοποιούσε τα πράγματα στο μαγαζί, είδε την ομπρέλα για τη βιτρίνα χαλασμένη πάνω στο γραφείο 

του αφεντικού του. 
b. Καθώς ο υπάλληλος τακτοποιούσε τα πράγματα στο μαγαζί, είδε την ομπρέλα για τη βιτρίνα χαλασμένο πάνω στο γραφείο 

του αφεντικού του. 
c. Καθώς ο υπάλληλος τακτοποιούσε τα πράγματα στο μαγαζί, είδε την ομπρέλα για το μπαλκόνι χαλασμένη πάνω στο γραφείο 

του αφεντικού του. 
d. Καθώς ο υπάλληλος τακτοποιούσε τα πράγματα στο μαγαζί, είδε την ομπρέλα για το μπαλκόνι χαλασμένο πάνω στο γραφείο 

του αφεντικού του. 
“While the clerk was clearing the shop up, he saw the umbrella for the showcase/balcony damaged on his boss's desk.” 

Item 7b 
a. Ο ζωγράφος που αγαπούσε τον τόπο του και ταξίδευε σε ασυνήθιστους προορισμούς, είχε τη διαδρομή για την έρημο 

γραμμένη μέσα στο μπλοκ ζωγραφικής του. 
b. Ο ζωγράφος που αγαπούσε τον τόπο του και ταξίδευε σε ασυνήθιστους προορισμούς, είχε τη διαδρομή για την έρημο 

γραμμένο μέσα στο μπλοκ ζωγραφικής του. 
c. Ο ζωγράφος που αγαπούσε τον τόπο του και ταξίδευε σε ασυνήθιστους προορισμούς, είχε τη διαδρομή για το γήπεδο 

γραμμένη μέσα στο μπλοκ ζωγραφικής του. 
d. Ο ζωγράφος που αγαπούσε τον τόπο του και ταξίδευε σε ασυνήθιστους προορισμούς, είχε τη διαδρομή για το γήπεδο 

γραμμένο μέσα στο μπλοκ ζωγραφικής του. 
“The painter who loved his place and traveled to unusual destinations, had the route to the desert/stadium written in his painting 
block.” 

Item 8b 
a. Ο συμπαθητικός τουρίστας που είχε χαθεί ψάχνοντας για αξιοθέατα, είδε την ταμπέλα για τη λεωφόρο ραγισμένη πάνω στη 

γέφυρα των τρένων. 
b. Ο συμπαθητικός τουρίστας που είχε χαθεί ψάχνοντας για αξιοθέατα, είδε την ταμπέλα για τη λεωφόρο ραγισμένο πάνω στη 

γέφυρα των τρένων. 
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c. Ο συμπαθητικός τουρίστας που είχε χαθεί ψάχνοντας για αξιοθέατα, είδε την ταμπέλα για το μουσείο ραγισμένη πάνω στη 
γέφυρα των τρένων. 

d. Ο συμπαθητικός τουρίστας που είχε χαθεί ψάχνοντας για αξιοθέατα, είδε την ταμπέλα για το μουσείο ραγισμένο πάνω στη 
γέφυρα των τρένων. 

“The sympathetic tourist, who was lost looking for sightseeing, saw the sign for the avenue/museum cracked on the train bridge.” 
Item 9b 

a. Όταν ο Αντρέας συμμάζευε το εξοχικό του, είδε την πετσέτα για την άμμο κομμένη δίπλα στο κουτί του απορρυπαντικού. 
b. Όταν ο Αντρέας συμμάζευε το εξοχικό του, είδε την πετσέτα για την άμμο κομμένο δίπλα στο κουτί του απορρυπαντικού. 
c. Όταν ο Αντρέας συμμάζευε το εξοχικό του, είδε την πετσέτα για το μπάνιο κομμένη δίπλα στο κουτί του απορρυπαντικού. 
d. Όταν ο Αντρέας συμμάζευε το εξοχικό του, είδε την πετσέτα για το μπάνιο κομμένο δίπλα στο κουτί του απορρυπαντικού. 
“When Andreas was clearing his cottage up, he saw the towel for the bathroom/sand cut next to the detergent box.” 

Item 10b 
a. Ο θυρωρός που είχε διαβάσει το δελτίο καιρού με τα ακραία φαινόμενα, είχε την ανακοίνωση για τη σκόνη κρεμασμένη πάνω 

στον πίνακα ανακοινώσεων της πολυκατοικίας. 
b. Ο θυρωρός που είχε διαβάσει το δελτίο καιρού με τα ακραία φαινόμενα, είχε την ανακοίνωση για τη σκόνη κρεμασμένο πάνω 

στον πίνακα ανακοινώσεων της πολυκατοικίας. 
c. Ο θυρωρός που είχε διαβάσει το δελτίο καιρού με τα ακραία φαινόμενα, είχε την ανακοίνωση για το χιόνι κρεμασμένη πάνω 

στον πίνακα ανακοινώσεων της πολυκατοικίας. 
d. Ο θυρωρός που είχε διαβάσει το δελτίο καιρού με τα ακραία φαινόμενα, είχε την ανακοίνωση για το χιόνι κρεμασμένο πάνω 

στον πίνακα ανακοινώσεων της πολυκατοικίας. 
“The concierge, who had read the weather report with the extreme phenomena, had the dust/snow report hanging on the panel of 
the block of flats.” 

Item 11b 
a. Όταν ο υπομονετικός ράφτης επέστρεψε στη δουλειά του είδε, την κλωστή για την κουρτίνα βρεγμένη δίπλα στο κουτί με τα 

ραφτικά. 
b. Όταν ο υπομονετικός ράφτης επέστρεψε στη δουλειά του είδε, την κλωστή για την κουρτίνα βρεγμένο δίπλα στο κουτί με τα 

ραφτικά. 
c. Όταν ο υπομονετικός ράφτης επέστρεψε στη δουλειά του είδε, την κλωστή για το φόρεμα βρεγμένη δίπλα στο κουτί με τα 

ραφτικά. 
d. Όταν ο υπομονετικός ράφτης επέστρεψε στη δουλειά του είδε, την κλωστή για το φόρεμα βρεγμένο δίπλα στο κουτί με τα 

ραφτικά. 
“When the patient tailor returned to work, he saw the thread for the curtain/dress wet next to the sewing box.” 

Item 12b 
a. Όταν ο διάσημος ενδυματολόγος επέστρεψε στο μαγαζί του, βρήκε την απόδειξη για τη γραβάτα σκισμένη πάνω στο γραφείο 

του γραμματέα του. 
b. Όταν ο διάσημος ενδυματολόγος επέστρεψε στο μαγαζί του, βρήκε την απόδειξη για τη γραβάτα σκισμένο πάνω στο γραφείο 

του γραμματέα του. 
c. Όταν ο διάσημος ενδυματολόγος επέστρεψε στο μαγαζί του, βρήκε την απόδειξη για το φόρεμα σκισμένη πάνω στο γραφείο 

του γραμματέα του. 
d. Όταν ο διάσημος ενδυματολόγος επέστρεψε στο μαγαζί του, βρήκε την απόδειξη για το φόρεμα σκισμένο πάνω στο γραφείο 

του γραμματέα του. 
“When the famous stylist returned to his shop, he found the recipe for the tie/dress torn on his secretary's desk.” 

Item 13b 
a. Ο Παύλος που δεν πρόλαβε να συγυρίσει το σπίτι, είχε τη στολή για τη γιορτή πεταμένη δίπλα στο κουστούμι του γάμου του. 
b. Ο Παύλος που δεν πρόλαβε να συγυρίσει το σπίτι, είχε τη στολή για τη γιορτή πεταμένο δίπλα στο κουστούμι του γάμου του. 
c. Ο Παύλος που δεν πρόλαβε να συγυρίσει το σπίτι, είχε τη στολή για το χιόνι πεταμένη δίπλα στο κουστούμι του γάμου του. 
d. Ο Παύλος που δεν πρόλαβε να συγυρίσει το σπίτι, είχε τη στολή για το χιόνι πεταμένο δίπλα στο κουστούμι του γάμου του. 
“Paul, who failed to confront the house, had the outfit for the feast/snow thrown next to his wedding suit.” 

Item 14b 
a. Ο διάσημος ιστορικός που ήταν πολλά χρόνια παντρεμένος, είδε την πρόσκληση για την επέτειο ανοιγμένη δίπλα στο άδειο 

μπουκάλι ουίσκι. 
b. Ο διάσημος ιστορικός που ήταν πολλά χρόνια παντρεμένος, είδε την πρόσκληση για την επέτειο ανοιγμένο δίπλα στο άδειο 

μπουκάλι ουίσκι. 
c. Ο διάσημος ιστορικός που ήταν πολλά χρόνια παντρεμένος, είδε την πρόσκληση για το μουσείο ανοιγμένη δίπλα στο άδειο 

μπουκάλι ουίσκι. 
d. Ο διάσημος ιστορικός που ήταν πολλά χρόνια παντρεμένος, είδε την πρόσκληση για το μουσείο ανοιγμένο δίπλα στο άδειο 

μπουκάλι ουίσκι. 
“The famous historian, who was married for many years, saw the invitation to the museum/anniversary opened next to the empty 
whiskey bottle.” 

Item 15b 
a. Όταν ο Αλέξανδρος επέστρεψε από την αγορά, βρήκε τη σκούπα για την άμμο σπασμένη πάνω στο τραπέζι του σαλονιού. 
b. Όταν ο Αλέξανδρος επέστρεψε από την αγορά, βρήκε τη σκούπα για την άμμο σπασμένο πάνω στο τραπέζι του σαλονιού. 
c. Όταν ο Αλέξανδρος επέστρεψε από την αγορά, βρήκε τη σκούπα για το μπάνιο σπασμένη πάνω στο τραπέζι του σαλονιού. 
d. Όταν ο Αλέξανδρος επέστρεψε από την αγορά, βρήκε τη σκούπα για το μπάνιο σπασμένο πάνω στο τραπέζι του σαλονιού. 
“When Alexandros returned from the market, he found the broom for the sand/bathroom broken on his coffee table.” 

Item 16b 



  

278 
 

a. Ο υπάλληλος που παρέλαβε τη μυστική παραγγελία, βρήκε την καρφίτσα για την κουρτίνα σκεπασμένη μέσα σε μια κούτα με 
ρούχα. 

b. Ο υπάλληλος που παρέλαβε τη μυστική παραγγελία, βρήκε την καρφίτσα για την κουρτίνα σκεπασμένο μέσα σε μια κούτα με 
ρούχα. 

c. Ο υπάλληλος που παρέλαβε τη μυστική παραγγελία, βρήκε την καρφίτσα για το φουστάνι σκεπασμένη μέσα σε μια κούτα με 
ρούχα. 

d. Ο υπάλληλος που παρέλαβε τη μυστική παραγγελία, βρήκε την καρφίτσα για το φουστάνι σκεπασμένο μέσα σε μια κούτα με 
ρούχα. 

“The employee who received the secret order found the pin for the curtain/dress covered in a box of clothes.” 
Item 17b 

a. Καθώς ο Γιάννης έφευγε από το παλιό σπίτι, βρήκε τη σκάλα για την έξοδο σκονισμένη δίπλα στον πίνακα του διάσημου 
ζωγράφου. 

b. Καθώς ο Γιάννης έφευγε από το παλιό σπίτι, βρήκε τη σκάλα για την έξοδο σκονισμένο δίπλα στον πίνακα του διάσημου 
ζωγράφου. 

c. Καθώς ο Γιάννης έφευγε από το παλιό σπίτι, βρήκε τη σκάλα για το ισόγειο σκονισμένη δίπλα στον πίνακα του διάσημου 
ζωγράφου. 

d. Καθώς ο Γιάννης έφευγε από το παλιό σπίτι, βρήκε τη σκάλα για το ισόγειο σκονισμένο δίπλα στον πίνακα του διάσημου 
ζωγράφου. 

“While Giannis was leaving the old house, he found the stairway for the exit/ground floor dusty next to the famous painter's 
painting.” 

Item 18b 
a. Ο απρόσεκτος μάγειρας που έχανε τα πράγματά του συνεχώς είχε τη συνταγή για την πίτσα ξεχασμένη πάνω στο ράφι της 

κουζίνας. 
b. Ο απρόσεκτος μάγειρας που έχανε τα πράγματά του συνεχώς είχε τη συνταγή για την πίτσα ξεχασμένο πάνω στο ράφι της 

κουζίνας. 
c. Ο απρόσεκτος μάγειρας που έχανε τα πράγματά του συνεχώς είχε τη συνταγή για το ψωμί ξεχασμένη πάνω στο ράφι της 

κουζίνας. 
d. Ο απρόσεκτος μάγειρας που έχανε τα πράγματά του συνεχώς είχε τη συνταγή για το ψωμί ξεχασμένο πάνω στο ράφι της 

κουζίνας. 
“The careless cook who lost his stuff constantly had the recipe for the pizza/bread forgotten on the kitchen shelf.” 

Item 19b 
a. Καθώς ο διακοσμητής έψαχνε τα κατάλληλα αντικείμενα για τη διακόσμηση του σπιτιού, βρήκε τη γλάστρα για τη βιτρίνα 

καρφωμένη πάνω στο ράφι της βιβλιοθήκης. 
b. Καθώς ο διακοσμητής έψαχνε τα κατάλληλα αντικείμενα για τη διακόσμηση του σπιτιού, βρήκε τη γλάστρα για τη βιτρίνα 

καρφωμένο πάνω στο ράφι της βιβλιοθήκης. 
c. Καθώς ο διακοσμητής έψαχνε τα κατάλληλα αντικείμενα για τη διακόσμηση του σπιτιού, βρήκε τη γλάστρα για το μπαλκόνι 

καρφωμένη πάνω στο ράφι της βιβλιοθήκης. 
d. Καθώς ο διακοσμητής έψαχνε τα κατάλληλα αντικείμενα για τη διακόσμηση του σπιτιού, βρήκε τη γλάστρα για το μπαλκόνι 

καρφωμένο πάνω στο ράφι της βιβλιοθήκης. 
“As the decorator was looking for the appropriate items for decorating the house, he found the flower pot for the showcase/balcony 
nailed on the library shelf.” 

Item 20b 
a. Ο ακούραστος τουρίστας που ήθελε να επισκεφτεί διάφορους τόπους και αξιοθέατα, βρήκε την πινακίδα για την έρημο 

λασπωμένη μέσα στην πυκνή βλάστηση της περιοχής. 
b. Ο ακούραστος τουρίστας που ήθελε να επισκεφτεί διάφορους τόπους και αξιοθέατα, βρήκε την πινακίδα για την έρημο 

λασπωμένο μέσα στην πυκνή βλάστηση της περιοχής. 
c. Ο ακούραστος τουρίστας που ήθελε να επισκεφτεί διάφορους τόπους και αξιοθέατα, βρήκε την πινακίδα για το κτίριο 

λασπωμένη μέσα στην πυκνή βλάστηση της περιοχής. 
d. Ο ακούραστος τουρίστας που ήθελε να επισκεφτεί διάφορους τόπους και αξιοθέατα, βρήκε την πινακίδα για το κτίριο 

λασπωμένο μέσα στην πυκνή βλάστηση της περιοχής. 
“The tireless tourist, who wanted to visit various places and sights, found the billboard for the desert/building muddy in the dense 
vegetation of the area.” 

Item 21b 
a. Λόγω των έργων που γίνονται στην περιοχή ο Κώστας βρήκε την κατεύθυνση για τη λεωφόρο κλεισμένη δίπλα στους 

γερανούς της κοινότητας. 
b. Λόγω των έργων που γίνονται στην περιοχή ο Κώστας βρήκε την κατεύθυνση για τη λεωφόρο κλεισμένο δίπλα στους 

γερανούς της κοινότητας. 
c. Λόγω των έργων που γίνονται στην περιοχή ο Κώστας βρήκε την κατεύθυνση για το γραφείο κλεισμένη δίπλα στους 

γερανούς της κοινότητας. 
d. Λόγω των έργων που γίνονται στην περιοχή ο Κώστας βρήκε την κατεύθυνση για το γραφείο κλεισμένο δίπλα στους 

γερανούς της κοινότητας. 
“Due to the works made in the area, Kostas found the direction for the avenue/office closed next to the tow trucks of the township.” 

Item 22b 
a. Ο νεαρός που έπαιζε στις λάσπες με τους φίλους του είχε την κάρτα για την είσοδο λερωμένη μέσα στο μπουφάν του. 
b. Ο νεαρός που έπαιζε στις λάσπες με τους φίλους του είχε την κάρτα για την είσοδο λερωμένο μέσα στο μπουφάν του. 
c. Ο νεαρός που έπαιζε στις λάσπες με τους φίλους του είχε την κάρτα για το γήπεδο λερωμένη μέσα στο μπουφάν του. 



  

279 
 

d. Ο νεαρός που έπαιζε στις λάσπες με τους φίλους του είχε την κάρτα για το γήπεδο λερωμένο μέσα στο μπουφάν του. 
“The young man who played in the mud with his friends had the card for the entrance/pitch dirty in his jacket.” 

Item 23b 
a. Ο διάσημος σχεδιαστής μόδας που επέλεγε ασυνήθιστους συνδυασμούς ρούχων, είδε την κορδέλα για τη γραβάτα πεταμένη 

δίπλα στο κουτί με τις βελόνες. 
b. Ο διάσημος σχεδιαστής μόδας που επέλεγε ασυνήθιστους συνδυασμούς ρούχων, είδε την κορδέλα για τη γραβάτα πεταμένο 

δίπλα στο κουτί με τις βελόνες. 
c. Ο διάσημος σχεδιαστής μόδας που επέλεγε ασυνήθιστους συνδυασμούς ρούχων, είδε την κορδέλα για το φουστάνι πεταμένη 

δίπλα στο κουτί με τις βελόνες. 
d. Ο διάσημος σχεδιαστής μόδας που επέλεγε ασυνήθιστους συνδυασμούς ρούχων, είδε την κορδέλα για το φουστάνι πεταμένο 

δίπλα στο κουτί με τις βελόνες. 
“The famous fashion designer who was choosing unusual combinations of clothes, saw the ribbon for the tie/dress shuffled next to 
the needle box.” 

Item 24b 
a. Ο Πέτρος που ετοιμαζόταν να βγει έξω, είχε  τη μάσκα για τη σκόνη δεμένη μέσα στο μπουφάν που φορούσε. 
b. Ο Πέτρος που ετοιμαζόταν να βγει έξω, είχε  τη μάσκα για τη σκόνη δεμένο μέσα στο μπουφάν που φορούσε. 
c. Ο Πέτρος που ετοιμαζόταν να βγει έξω, είχε  τη μάσκα για το χιόνι δεμένη μέσα στο μπουφάν που φορούσε. 
d. Ο Πέτρος που ετοιμαζόταν να βγει έξω, είχε  τη μάσκα για το χιόνι δεμένο μέσα στο μπουφάν που φορούσε. 
“Peter, who was about to get out, had the mask for the dust/snow tied up in the jacket he was wearing.” 

 

A10. Experimental Items - Experiment 2 

Heads are in bold, Attractors are in italics, agreement targets are in bold and italics. 
Conditions: a.: attractor match, grammatical, b.: attractor match, ungrammatical, c.: attractor 
mismatch, grammatical, d.: attractor mismatch, ungrammatical 

Neuter heads 
 

                                            R1-2 INITIATION  

                                             Όταν   ο     Γιάννης  μπήκε στην   κουζίνα έψαχνε… 

                                            When  the  John        went    in-the kitchen found… 

Condition 

 

R3 

HEAD 

R4 

ATTRACTOR 

R5 

TARGET 

grammatical match 

 

το             κουτάλι 

the(NEUT) spoon(NEUT) 

για το            γλυκό 

for the(NEUT) dessert(NEUT) 

και το βρήκε 

and it(NEUT) found 

ungrammatical match 

 

το             κουτάλι 

the(NEUT) spoon(NEUT) 

για το            γλυκό 

for the(NEUT) dessert(NEUT) 

και τη βρήκε 

and it(NEUT) found 

grammatical mismatch 

 

το             κουτάλι 

the(NEUT) spoon(NEUT) 

για τη          σούπα 

for the(FEM) soup(FEM) 

και το βρήκε 

and it(NEUT) found 

ungrammatical 
mismatch 

 

το             κουτάλι 

the(NEUT) spoon(NEUT) 

για τη          σούπα 

for the(FEM) soupt(FEM) 

και τη βρήκε 

and it(NEUT) found 

                                            R6-8 CONTINUATION  
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                                            πάνω στο τραπέζι  της       κουζίνας. 

                                            on      the   table    of  the  kitchen. 

“When John went into the kitchen, he was looking for the spoon for the dessert/soup and he found it on the 
kitchen table.” 

 

Item 1a 
a.  Όταν ο Πέτρος τελείωσε τις δουλειές του σπιτιού γύρευε το χαλί για το πάτωμα και το βρήκε δίπλα στο λάστιχο του κήπου.   
b. Όταν ο Πέτρος τελείωσε τις δουλειές του σπιτιού γύρευε το χαλί για το πάτωμα και τη βρήκε δίπλα στο λάστιχο του κήπου.   
c. Όταν ο Πέτρος τελείωσε τις δουλειές του σπιτιού γύρευε το χαλί για την κουζίνα και το βρήκε δίπλα στο λάστιχο του κήπου.   
d. Όταν ο Πέτρος τελείωσε τις δουλειές του σπιτιού γύρευε το χαλί για την κουζίνα και τη βρήκε δίπλα στο λάστιχο του κήπου.   
“When Peter finished the housework, he was looking for the carpet for the floor/kitchen and he found it near the hose of the 
garden”. 

Item 2a 
a.  Ο μάγειρας που διαφήμιζε στον κόσμο τις νέες συνταγές του αναζητούσε το φαγητό το φαγητό για το μαγαζί και το βρήκε 

μέσα στο ταψί του βοηθού του.   
b. Ο μάγειρας που διαφήμιζε στον κόσμο τις νέες συνταγές του αναζητούσε το φαγητό το φαγητό για το μαγαζί και τη βρήκε 

μέσα στο ταψί του βοηθού του. 
c. Ο μάγειρας που διαφήμιζε στον κόσμο τις νέες συνταγές του αναζητούσε το φαγητό το φαγητό για την έκθεση και τη βρήκε 

μέσα στο ταψί του βοηθού του. 
d. Ο μάγειρας που διαφήμιζε στον κόσμο τις νέες συνταγές του αναζητούσε το φαγητό το φαγητό για την έκθεση και τη βρήκε 

μέσα στο ταψί του βοηθού του. 
“The cook, who was advertising his new recipes to the crowd, he was looking for the food for the store/exhibition and he found it in 
his assistant’s baking tray”. 

Item 3a 
a. Όταν ο Κώστας μπήκε στην κουζίνα έψαχνε το αυγό για το γλυκό και το είδε δίπλα στο κουτί με τις σοκολάτες. 
b. Όταν ο Κώστας μπήκε στην κουζίνα έψαχνε το αυγό για το γλυκό και την είδε δίπλα στο κουτί με τις σοκολάτες. 
c. Όταν ο Κώστας μπήκε στην κουζίνα έψαχνε το αυγό για τη σούπα και το είδε δίπλα στο κουτί με τις σοκολάτες. 
d. Όταν ο Κώστας μπήκε στην κουζίνα έψαχνε το αυγό για τη σούπα και την είδε δίπλα στο κουτί με τις σοκολάτες. 
“When Kostas went into the kitchen, he was looking for the egg for the dessert/soup and he saw it next to the box with the 
chocolates”. 

Item 4a 
a. Ο αργοπορημένος επιβάτης γύρευε το εισιτήριο για το ταξίδι και το ανακάλυψε μέσα στην τσάντα της γυναίκας του. 
b. Ο αργοπορημένος επιβάτης γύρευε το εισιτήριο για το ταξίδι και το ανακάλυψε μέσα στην τσάντα της γυναίκας του. 
c. Ο αργοπορημένος επιβάτης γύρευε το εισιτήριο για την εκδρομή και το ανακάλυψε μέσα στην τσάντα της γυναίκας του. 
d. Ο αργοπορημένος επιβάτης γύρευε το εισιτήριο για την εκδρομή και το ανακάλυψε μέσα στην τσάντα της γυναίκας του. 
“The late passenger was looking for the ticket for the trip/excursion and he discovered it in his wife’s bag”. 

Item 5a 
a. Καθώς ο Πέτρος έστρωνε το τραπέζι αναζητούσε το κουτάλι για το γλυκό γύρευε και το εντόπισε πάνω στον πάγκο της 

κουζίνας. 
b. Καθώς ο Πέτρος έστρωνε το τραπέζι αναζητούσε το κουτάλι για το γλυκό και την εντόπισε πάνω στον πάγκο της κουζίνας. 
c. Καθώς ο Πέτρος έστρωνε το τραπέζι αναζητούσε το κουτάλι για τη σούπα και το εντόπισε πάνω στον πάγκο της κουζίνας. 
d. Καθώς ο Πέτρος έστρωνε το τραπέζι αναζητούσε το κουτάλι για τη σούπα και την εντόπισε πάνω στον πάγκο της κουζίνας. 
“When Kostas was setting the table, he was looking for the spoon for the desert/soup and he found it on the kitchen counter.” 

Item 6a 
a. Καθώς ο Κώστας ετοιμαζόταν να φύγει, έψαχνε το κλειδί για το αμάξι και το ανακάλυψε μέσα στο συρτάρι του κομοδίνου. 
b. Καθώς ο Κώστας ετοιμαζόταν να φύγει, έψαχνε το κλειδί για το αμάξι και την ανακάλυψε μέσα στο συρτάρι του κομοδίνου. 
c. Καθώς ο Κώστας ετοιμαζόταν να φύγει, έψαχνε το κλειδί για τη μηχανή και το ανακάλυψε μέσα στο συρτάρι του κομοδίνου. 
d. Καθώς ο Κώστας ετοιμαζόταν να φύγει, έψαχνε το κλειδί για τη μηχανή και την ανακάλυψε μέσα στο συρτάρι του 

κομοδίνου. 
“When Kostas was about to leave, he was looking for the key for the car/motorbike and he found it in the drawer of the bedside 
table.” 

Item 7a 
a. O Βασίλης που φοβόταν πολύ το σκοτάδι, γύρευε το φανάρι για το πατάρι και το εντόπισε δίπλα στις λαμπάδες της 

Ανάστασης. 
b. O Βασίλης που φοβόταν πολύ το σκοτάδι, γύρευε το φανάρι για το πατάρι και την εντόπισε δίπλα στις λαμπάδες της 

Ανάστασης. 
c. O Βασίλης που φοβόταν πολύ το σκοτάδι, γύρευε το φανάρι για την εξοχή και το εντόπισε δίπλα στις λαμπάδες της 

Ανάστασης. 
d. O Βασίλης που φοβόταν πολύ το σκοτάδι, γύρευε το φανάρι για την εξοχή και την εντόπισε δίπλα στις λαμπάδες της 

Ανάστασης. 
“Vasilis, who was afraid of the dark, was looking for the lantern for the attic/countryside and he found it next to the lampades 
(candles of the Resurrection).” 
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Item 8a 
a. Όταν ο Πέτρος έφτασε στο ακριβό ξενοδοχείο που θα απολάμβανε τις διακοπές του, αναζητούσε το μπουρνούζι για το 

δωμάτιο και το βρήκε δίπλα στο γραφείο της ρεσεψιόν. 
b. Όταν ο Πέτρος έφτασε στο ακριβό ξενοδοχείο που θα απολάμβανε τις διακοπές του, αναζητούσε το μπουρνούζι για το 

δωμάτιο και τη βρήκε δίπλα στο γραφείο της ρεσεψιόν. 
c. Όταν ο Πέτρος έφτασε στο ακριβό ξενοδοχείο που θα απολάμβανε τις διακοπές του, αναζητούσε το μπουρνούζι για την πισίνα 

και το βρήκε δίπλα στο γραφείο της ρεσεψιόν. 
d. Όταν ο Πέτρος έφτασε στο ακριβό ξενοδοχείο που θα απολάμβανε τις διακοπές του, αναζητούσε το μπουρνούζι για την πισίνα 

και τη βρήκε δίπλα στο γραφείο της ρεσεψιόν. 
“When Petros arrived at the expensive hotel where he would enjoy his vacation, his was looking for the bathrobe for the room/pool 
and he found it near the reception desk”. 

Item 9a 
a. Όταν ο Δημήτρης επέστρεψε στο σπίτι, έψαχνε το φωτιστικό για το δάπεδο και το ανακάλυψε μέσα στο κουτί της 

μετακόμισης. 
b. Όταν ο Δημήτρης επέστρεψε στο σπίτι, έψαχνε το φωτιστικό για το δάπεδο και την ανακάλυψε μέσα στο κουτί της 

μετακόμισης. 
c. Όταν ο Δημήτρης επέστρεψε στο σπίτι, έψαχνε το φωτιστικό για την ταράτσα και το ανακάλυψε μέσα στο κουτί της 

μετακόμισης. 
d. Όταν ο Δημήτρης επέστρεψε στο σπίτι, έψαχνε το φωτιστικό για την ταράτσα και την ανακάλυψε μέσα στο κουτί της 

μετακόμισης. 
“When Dimitris went back home, he was looking for the lamp for the floor/terrace and he discovered it in the box of the move.” 

Item 10a 
a. Ο Μάνος που έδωσε εντολή να τακτοποιηθούν όλα τα πράγματα, γύρευε το κιβώτιο για το πατάρι και το εντόπισε πάνω στον 

καναπέ του σαλονιού. 
b. Ο Μάνος που έδωσε εντολή να τακτοποιηθούν όλα τα πράγματα, γύρευε το κιβώτιο για το πατάρι και την εντόπισε πάνω 

στον καναπέ του σαλονιού. 
c. Ο Μάνος που έδωσε εντολή να τακτοποιηθούν όλα τα πράγματα, γύρευε το κιβώτιο για την πιλοτή και το εντόπισε πάνω 

στον καναπέ του σαλονιού. 
d. Ο Μάνος που έδωσε εντολή να τακτοποιηθούν όλα τα πράγματα, γύρευε το κιβώτιο για την πιλοτή και την εντόπισε πάνω 

στον καναπέ του σαλονιού. 
“Manos who ordered all things be arranged, was looking for the box for the attic/pilotis and he found it on the living room sofa.” 

Item 11a 
a. Ο Πέτρος που ήθελε να διαβάσει περισσότερες πληροφορίες για τον τόπο που μεγάλωσε, αναζητούσε το περιοδικό για το νησί 

και το βρήκε μέσα στον κάδο απορριμμάτων της πολυκατοικίας. 
b. Ο Πέτρος που ήθελε να διαβάσει περισσότερες πληροφορίες για τον τόπο που μεγάλωσε, αναζητούσε το περιοδικό για το νησί 

και τη βρήκε μέσα στον κάδο απορριμμάτων της πολυκατοικίας. 
c. Ο Πέτρος που ήθελε να διαβάσει περισσότερες πληροφορίες για τον τόπο που μεγάλωσε, αναζητούσε το περιοδικό για την 

πόλη και το βρήκε μέσα στον κάδο απορριμμάτων της πολυκατοικίας. 
d. Ο Πέτρος που ήθελε να διαβάσει περισσότερες πληροφορίες για τον τόπο που μεγάλωσε, αναζητούσε το περιοδικό για την 

πόλη και τη βρήκε μέσα στον κάδο απορριμμάτων της πολυκατοικίας. 
“Petros who wanted to read more about the place he grew up, was looking for the magazine for the island/town and he found it into 
the garbage bin of the block of flats.” 

Item 12a 
a. Καθώς ο Μάνος περίμενε τον ηλεκτρολόγο, έψαχνε το καλώδιο για το υπόγειο και το είδε πάνω στον καλόγερο της εισόδου. 
b. Καθώς ο Μάνος περίμενε τον ηλεκτρολόγο, έψαχνε το καλώδιο για το υπόγειο και την είδε πάνω στον καλόγερο της εισόδου. 
c. Καθώς ο Μάνος περίμενε τον ηλεκτρολόγο, έψαχνε το καλώδιο για την ταράτσα και το είδε πάνω στον καλόγερο της 

εισόδου. 
d. Καθώς ο Μάνος περίμενε τον ηλεκτρολόγο, έψαχνε το καλώδιο για την ταράτσα και την είδε πάνω στον καλόγερο της 

εισόδου. 
“While Manos was waiting for the electrician, he was looking for the cable for the basement/terrace and he found it on coat hanger of 
the entrance.”  

Item 13a 
a. Ο ιδιοκτήτης της επιχείρησης που ήταν απατεώνας, γύρευε το εμπόρευμα για το μαγαζί και το εντόπισε πάνω στο καρότσι 

του σούπερ-μάρκετ. 
b. Ο ιδιοκτήτης της επιχείρησης που ήταν απατεώνας, γύρευε το εμπόρευμα για το μαγαζί και την εντόπισε πάνω στο καρότσι 

του σούπερ-μάρκετ. 
c. Ο ιδιοκτήτης της επιχείρησης που ήταν απατεώνας, γύρευε το εμπόρευμα για την έκθεση και το εντόπισε πάνω στο καρότσι 

του σούπερ-μάρκετ. 
d. Ο ιδιοκτήτης της επιχείρησης που ήταν απατεώνας, γύρευε το εμπόρευμα για την έκθεση και την εντόπισε πάνω στο καρότσι 

του σούπερ-μάρκετ. 
“The owner of the company who was a scammer, was looking for the commodity for the store/exhibition and he found it on the 
supermarket stroller.” 

Item 14a 
a. Ο μάγειρας που προσπαθούσε να εκπαιδεύσει τους τεμπέληδες βοηθούς του, αναζητούσε το ράφι για το γάλα και το εντόπισε 

δίπλα στον φούρνο μικροκυμάτων. 
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b. Ο μάγειρας που προσπαθούσε να εκπαιδεύσει τους τεμπέληδες βοηθούς του, αναζητούσε το ράφι για το γάλα και την 
εντόπισε δίπλα στον φούρνο μικροκυμάτων. 

c. Ο μάγειρας που προσπαθούσε να εκπαιδεύσει τους τεμπέληδες βοηθούς του, αναζητούσε το ράφι για την κρέμα και το 
εντόπισε δίπλα στον φούρνο μικροκυμάτων. 

d. Ο μάγειρας που προσπαθούσε να εκπαιδεύσει τους τεμπέληδες βοηθούς του, αναζητούσε το ράφι για την κρέμα και την 
εντόπισε δίπλα στον φούρνο μικροκυμάτων. 

“The cook, who was trying to train his lazy assistants, was looking for the shelf for the milk and he found it next to the 
microwave.” 

Item 15a 
a. Καθώς ο Παύλος ετοίμαζε το βραδινό του, έψαχνε το μέλι για το γάλα και το είδε δίπλα στο κέικ σοκολάτας. 
b. Καθώς ο Παύλος ετοίμαζε το βραδινό του, έψαχνε το μέλι για το γάλα και την είδε δίπλα στο κέικ σοκολάτας. 
c. Καθώς ο Παύλος ετοίμαζε το βραδινό του, έψαχνε το μέλι για την κρέμα και το είδε δίπλα στο κέικ σοκολάτας. 
d. Καθώς ο Παύλος ετοίμαζε το βραδινό του, έψαχνε το μέλι για την κρέμα και την είδε δίπλα στο κέικ σοκολάτας. 
“While Paul was preparing his dinner, he was looking for the honey for the milk/cream and he saw it next to the chocolate cake.” 

Item 16a 
a. Ο Αλέξης που περίμενε περισσότερα υλικά για την επιδιόρθωση της ζημιάς. γύρευε το πλακάκι για το πάτωμα και το 

ανακάλυψε δίπλα στο κέικ σοκολάτας. 
b. Ο Αλέξης που περίμενε περισσότερα υλικά για την επιδιόρθωση της ζημιάς. γύρευε το πλακάκι για το πάτωμα και τη 

ανακάλυψε δίπλα στο κέικ σοκολάτας. 
c. Ο Αλέξης που περίμενε περισσότερα υλικά για την επιδιόρθωση της ζημιάς. γύρευε το πλακάκι για την πισίνα και το 

ανακάλυψε δίπλα στο κέικ σοκολάτας. 
d. Ο Αλέξης που περίμενε περισσότερα υλικά για την επιδιόρθωση της ζημιάς. γύρευε το πλακάκι για την πισίνα και τη 

ανακάλυψε δίπλα στο κέικ σοκολάτας. 
“Alexis, who was waiting for more materials to repair the damage, he was looking for the tile for the floor/swimming pool and he 
found it next to the chocolate cake.” 

Item 17a 
a. Όταν ο Βασίλης μπήκε στο σαλόνι, αναζητούσε το πρόστιμο για το αμάξι και το βρήκε δίπλα στο τραπεζάκι της τηλεόρασης. 
b. Όταν ο Βασίλης μπήκε στο σαλόνι, αναζητούσε το πρόστιμο για το αμάξι και τη βρήκε δίπλα στο τραπεζάκι της τηλεόρασης. 
c. Όταν ο Βασίλης μπήκε στο σαλόνι, αναζητούσε το πρόστιμο για τη μηχανή και το βρήκε δίπλα στο τραπεζάκι της 

τηλεόρασης. 
d. Όταν ο Βασίλης μπήκε στο σαλόνι, αναζητούσε το πρόστιμο για τη μηχανή και τη βρήκε δίπλα στο τραπεζάκι της 

τηλεόρασης. 
“When Vasilis went into the living room, he was looking for the fine for the car/motorbike and he found it next to the television 
table.” 

Item 18a 
a. O Βασίλης που είχε αρχίσει να πακετάρει, έψαχνε το ρολόι για το δωμάτιο και το είδε πάνω στον τοίχο του σαλονιού. 
b. O Βασίλης που είχε αρχίσει να πακετάρει, έψαχνε το ρολόι για το δωμάτιο και την είδε πάνω στον τοίχο του σαλονιού. 
c. O Βασίλης που είχε αρχίσει να πακετάρει, έψαχνε το ρολόι για την κουζίνα και το είδε πάνω στον τοίχο του σαλονιού. 
d. O Βασίλης που είχε αρχίσει να πακετάρει, έψαχνε το ρολόι για την κουζίνα και την είδε πάνω στον τοίχο του σαλονιού. 
“Vasilis, who had begun packing, was looking for the clock for the room/kitchen and he found it on the living room wall.” 

Item 19a 
a. O έμπειρος ορειβάτης που σκαρφάλωνε στα πιο ψηλά βουνά, γύρευε το σχοινί για το ταξίδι και το εντόπισε πάνω στο σακίδιο 

της γυναίκας του. 
b. O έμπειρος ορειβάτης που σκαρφάλωνε στα πιο ψηλά βουνά, γύρευε το σχοινί για το ταξίδι και την εντόπισε πάνω στο 

σακίδιο της γυναίκας του. 
c. O έμπειρος ορειβάτης που σκαρφάλωνε στα πιο ψηλά βουνά, γύρευε το σχοινί για την εκδρομή και το εντόπισε πάνω στο 

σακίδιο της γυναίκας του. 
d. O έμπειρος ορειβάτης που σκαρφάλωνε στα πιο ψηλά βουνά, γύρευε το σχοινί για την εκδρομή και την εντόπισε πάνω στο 

σακίδιο της γυναίκας του. 
“The experienced climber climbing on the highest mountains was looking for the rope for the trip/excursion and he found it on his 
wife's backpack.” 

Item 20a 
a. Όταν ο Σπύρος έφτιαχνε τη διακόσμηση του σπιτιού, αναζητούσε το καλάθι για το σαλόνι και το βρήκε μέσα στον κάδο 

απορριμμάτων. 
b. Όταν ο Σπύρος έφτιαχνε τη διακόσμηση του σπιτιού, αναζητούσε το καλάθι για το σαλόνι και τη βρήκε μέσα στον κάδο 

απορριμμάτων. 
c. Όταν ο Σπύρος έφτιαχνε τη διακόσμηση του σπιτιού, αναζητούσε το καλάθι για την εξοχή και το βρήκε μέσα στον κάδο 

απορριμμάτων. 
d. Όταν ο Σπύρος έφτιαχνε τη διακόσμηση του σπιτιού, αναζητούσε το καλάθι για την εξοχή και τη βρήκε μέσα στον κάδο 

απορριμμάτων. 
“When Spyros made the home decoration, he was looking for the basket for the living room/countryside and he found it into the 
trash.” 

Item 21a 
a. Καθώς ο Γιάννης περίμενε τους οικοδόμους να τελειώσουν τη δουλειά, έψαχνε το πατάκι για το δάπεδο και το είδε δίπλα 

στην πόρτα της αυλής. 
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b. Καθώς ο Γιάννης περίμενε τους οικοδόμους να τελειώσουν τη δουλειά, έψαχνε το πατάκι για το δάπεδο και το είδε δίπλα 
στην πόρτα της αυλής. 

c. Καθώς ο Γιάννης περίμενε τους οικοδόμους να τελειώσουν τη δουλειά, έψαχνε το πατάκι για τη βεράντα και το είδε δίπλα 
στην πόρτα της αυλής. 

d. Καθώς ο Γιάννης περίμενε τους οικοδόμους να τελειώσουν τη δουλειά, έψαχνε το πατάκι για τη βεράντα και το είδε δίπλα 
στην πόρτα της αυλής. 

“While John was waiting for the builders to finish the job, he was looking for the mat for the floor/veranda and he found it near the 
courtyard door.” 

Item 22a 
a. Όταν ο Δημήτρης μπήκε στο σπίτι, γύρευε το έπιπλο για το υπόγειο και το είδε δίπλα στην πολυθρόνα του σαλονιού. 
b. Όταν ο Δημήτρης μπήκε στο σπίτι, γύρευε το έπιπλο για το υπόγειο και την είδε δίπλα στην πολυθρόνα του σαλονιού. 
c. Όταν ο Δημήτρης μπήκε στο σπίτι, γύρευε το έπιπλο για την ταράτσα και το είδε δίπλα στην πολυθρόνα του σαλονιού. 
d. Όταν ο Δημήτρης μπήκε στο σπίτι, γύρευε το έπιπλο για την ταράτσα και την είδε δίπλα στην πολυθρόνα του σαλονιού. 
“When Dimitris entered the house, he was looking for the furniture for basement/roof and he found it next to the lounge chair.” 

Item 23a 
a. Όταν ο Λάμπρος έδινε οδηγίες στους εργάτες που κουβαλούσαν τα πράγματα της μετακόμισης,  αναζητούσε το κουτί για το 

σαλόνι και το είδε μέσα σε μια σακούλα σκουπιδιών. 
b. Όταν ο Λάμπρος έδινε οδηγίες στους εργάτες που κουβαλούσαν τα πράγματα της μετακόμισης,  αναζητούσε το κουτί για το 

σαλόνι και την είδε μέσα σε μια σακούλα σκουπιδιών. 
c. Όταν ο Λάμπρος έδινε οδηγίες στους εργάτες που κουβαλούσαν τα πράγματα της μετακόμισης,  αναζητούσε το κουτί για την 

πιλοτή και το είδε μέσα σε μια σακούλα σκουπιδιών. 
d. Όταν ο Λάμπρος έδινε οδηγίες στους εργάτες που κουβαλούσαν τα πράγματα της μετακόμισης,  αναζητούσε το κουτί για την 

πιλοτή και την είδε μέσα σε μια σακούλα σκουπιδιών. 
“When Lambros instructed the workers who were carrying the things of the move, he was looking for the box for the living 
room/pilotis and he saw it in a garbage bag.” 

Item 24a 
a. Ο μεγάλος ποιητής που αγαπούσε πολύ τον τόπο του, έψαχνε το ποίημα για το νησί και το βρήκε μέσα σε ένα τετράδιο 

ποιημάτων. 
b. Ο μεγάλος ποιητής που αγαπούσε πολύ τον τόπο του, έψαχνε το ποίημα για το νησί και τη βρήκε μέσα σε ένα τετράδιο 

ποιημάτων. 
c. Ο μεγάλος ποιητής που αγαπούσε πολύ τον τόπο του, έψαχνε το ποίημα για την πόλη και το βρήκε μέσα σε ένα τετράδιο 

ποιημάτων. 
d. Ο μεγάλος ποιητής που αγαπούσε πολύ τον τόπο του, έψαχνε το ποίημα για την πόλη και τη βρήκε μέσα σε ένα τετράδιο 

ποιημάτων. 
“The great poet who loved his place, was looking for the poem about the island/city and he found it in a poem notebook. 

 

Feminine heads 

Item 1b 
a. Ο Αντώνης που συμμάζευε το σπίτι, γύρευε τη μοκέτα για την είσοδο και τη βρήκε πάνω στο τραπέζι της κουζίνας. 
b. Ο Αντώνης που συμμάζευε το σπίτι, γύρευε τη μοκέτα για την είσοδο και το βρήκε πάνω στο τραπέζι της κουζίνας. 
c. Ο Αντώνης που συμμάζευε το σπίτι, γύρευε τη μοκέτα για το ισόγειο και τη βρήκε πάνω στο τραπέζι της κουζίνας. 
d. Ο Αντώνης που συμμάζευε το σπίτι, γύρευε τη μοκέτα για το ισόγειο και το βρήκε πάνω στο τραπέζι της κουζίνας. 
“Antonis, who was clearing the house up, was looking for the carpet for the entrance/ground floor and he found it on the kitchen 
table.” 

Item 2b 
a. Όταν ο Αλέξανδρος επέστρεψε από το σούπερ-μάρκετ, αναζητούσε την ζύμη για την πίτσα και την είδε μέσα στη σακούλα με 

τα ψώνια. 
b. Όταν ο Αλέξανδρος επέστρεψε από το σούπερ-μάρκετ, αναζητούσε την ζύμη για την πίτσα και το είδε μέσα στη σακούλα με 

τα ψώνια. 
c. Όταν ο Αλέξανδρος επέστρεψε από το σούπερ-μάρκετ, αναζητούσε την ζύμη για το ψωμί και την είδε μέσα στη σακούλα με 

τα ψώνια. 
d. Όταν ο Αλέξανδρος επέστρεψε από το σούπερ-μάρκετ, αναζητούσε την ζύμη για το ψωμί και το είδε μέσα στη σακούλα με 

τα ψώνια. 
“When Alexander returned from the supermarket, he was looking for the dough for the pizza/bread and he saw it into the shopping 
bag.” 

Item 3b 
a. Ο διάσημος δικηγόρος της πολυεθνικής που γιόρταζε είκοσι χρόνια γάμου έψαχνε την τούρτα για την επέτειο και την 

ανακάλυψε μέσα σε φύλλα αλουμινόχαρτου. 
b. Ο διάσημος δικηγόρος της πολυεθνικής που γιόρταζε είκοσι χρόνια γάμου έψαχνε την τούρτα για την επέτειο και το 

ανακάλυψε μέσα σε φύλλα αλουμινόχαρτου.  
c. Ο διάσημος δικηγόρος της πολυεθνικής που γιόρταζε είκοσι χρόνια γάμου έψαχνε την τούρτα για το γραφείο και την 

ανακάλυψε μέσα σε φύλλα αλουμινόχαρτου. 
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d. Ο διάσημος δικηγόρος της πολυεθνικής που γιόρταζε είκοσι χρόνια γάμου έψαχνε την τούρτα για το γραφείο και το 
ανακάλυψε μέσα σε φύλλα αλουμινόχαρτου. 

“The famous lawyer of the multinational company who celebrated twenty years of marriage was looking for the cake for the 
anniversary/office and he discovered it in aluminium foil sheets.” 

Item 4b 
a. Ο γραμματέας του υπουργού που έφτασε νωρίτερα από τους καλεσμένους γύρευε την αφίσα για τη γιορτή και την είδε μέσα 

σε μια σακούλα σκουπιδιών.  
b. Ο γραμματέας του υπουργού που έφτασε νωρίτερα από τους καλεσμένους γύρευε την αφίσα για τη γιορτή και το είδε μέσα σε 

μια σακούλα σκουπιδιών.  
c. Ο γραμματέας του υπουργού που έφτασε νωρίτερα από τους καλεσμένους γύρευε την αφίσα για το πάρτι και την είδε μέσα 

σε μια σακούλα σκουπιδιών.  
d. Ο γραμματέας του υπουργού που έφτασε νωρίτερα από τους καλεσμένους γύρευε την αφίσα για το πάρτι και το είδε μέσα σε 

μια σακούλα σκουπιδιών.  
“The secretary of the minister, who arrived earlier than the guests, was looking for the poster for the feast/party and he saw it in a 
garbage bag.” 

Item 5b 
a. Όταν ο φύλακας τελείωσε τη βάρδια στην κήπο, αναζητούσε την πόρτα για την έξοδο και την εντόπισε δίπλα στο ασανσέρ 

του προσωπικού.  
b. Όταν ο φύλακας τελείωσε τη βάρδια στην κήπο, αναζητούσε την πόρτα για την έξοδο και το εντόπισε δίπλα στο ασανσέρ του 

προσωπικού. 
c. Όταν ο φύλακας τελείωσε τη βάρδια στην κήπο, αναζητούσε την πόρτα για το κτίριο και την εντόπισε δίπλα στο ασανσέρ του 

προσωπικού. 
d. Όταν ο φύλακας τελείωσε τη βάρδια στην κήπο, αναζητούσε την πόρτα για το κτίριο και το εντόπισε δίπλα στο ασανσέρ του 

προσωπικού. 
“When the guard finished the shift in the garden, he was looking for the door for the exit/building and he found it next to the 
elevator.” 

Item 6b 
a. Καθώς ο υπάλληλος τακτοποιούσε τα πράγματα στο μαγαζί, έψαχνε την ομπρέλα για τη βιτρίνα και την ανακάλυψε πάνω 

στο γραφείο του αφεντικού του. 
b. Καθώς ο υπάλληλος τακτοποιούσε τα πράγματα στο μαγαζί, έψαχνε την ομπρέλα για τη βιτρίνα και το ανακάλυψε πάνω στο 

γραφείο του αφεντικού του. 
c. Καθώς ο υπάλληλος τακτοποιούσε τα πράγματα στο μαγαζί, έψαχνε την ομπρέλα για το μπαλκόνι και την ανακάλυψε πάνω 

στο γραφείο του αφεντικού του. 
d. Καθώς ο υπάλληλος τακτοποιούσε τα πράγματα στο μαγαζί, έψαχνε την ομπρέλα για το μπαλκόνι και το ανακάλυψε πάνω 

στο γραφείο του αφεντικού του. 
“While the clerk was clearing the shop up, he was looking for the umbrella for the showcase/balcony and he discovered it on his 
boss's desk.” 

Item 7b 
a. Ο ζωγράφος που αγαπούσε τον τόπο του και ταξίδευε σε ασυνήθιστους προορισμούς, γύρευε τη διαδρομή για την έρημο και 

τη βρήκε μέσα στο μπλοκ ζωγραφικής του. 
b. Ο ζωγράφος που αγαπούσε τον τόπο του και ταξίδευε σε ασυνήθιστους προορισμούς, γύρευε τη διαδρομή για την έρημο και 

το βρήκε μέσα στο μπλοκ ζωγραφικής του. 
c. Ο ζωγράφος που αγαπούσε τον τόπο του και ταξίδευε σε ασυνήθιστους προορισμούς, γύρευε τη διαδρομή για το γήπεδο και 

τη βρήκε μέσα στο μπλοκ ζωγραφικής του. 
d. Ο ζωγράφος που αγαπούσε τον τόπο του και ταξίδευε σε ασυνήθιστους προορισμούς, γύρευε τη διαδρομή για το γήπεδο και 

το βρήκε μέσα στο μπλοκ ζωγραφικής του. 
“The painter who loved his place and traveled to unusual destinations, was looking for the route to the desert/stadium and he found 
it in his painting block.” 

Item 8b 
a. Ο συμπαθητικός τουρίστας που είχε χαθεί ψάχνοντας για αξιοθέατα, αναζητούσε την ταμπέλα για τη λεωφόρο και την είδε 

πάνω στη γέφυρα των τρένων. 
b. Ο συμπαθητικός τουρίστας που είχε χαθεί ψάχνοντας για αξιοθέατα, αναζητούσε την ταμπέλα για τη λεωφόρο και το είδε 

πάνω στη γέφυρα των τρένων. 
c. Ο συμπαθητικός τουρίστας που είχε χαθεί ψάχνοντας για αξιοθέατα, αναζητούσε την ταμπέλα για το μουσείο και την είδε 

πάνω στη γέφυρα των τρένων. 
d. Ο συμπαθητικός τουρίστας που είχε χαθεί ψάχνοντας για αξιοθέατα, αναζητούσε την ταμπέλα για το μουσείο και το είδε 

πάνω στη γέφυρα των τρένων. 
“The sympathetic tourist, who was lost looking for sightseeing, was looking for the sign for the avenue/museum and he saw it on 
the train bridge.” 

Item 9b 
a. Όταν ο Αντρέας συμμάζευε το εξοχικό του, έψαχνε την πετσέτα για την άμμο και την εντόπισε δίπλα στο κουτί του 

απορρυπαντικού. 
b. Όταν ο Αντρέας συμμάζευε το εξοχικό του, έψαχνε την πετσέτα για την άμμο και το εντόπισε δίπλα στο κουτί του 

απορρυπαντικού. 
c. Όταν ο Αντρέας συμμάζευε το εξοχικό του, έψαχνε την πετσέτα για το μπάνιο και την εντόπισε δίπλα στο κουτί του 

απορρυπαντικού. 
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d. Όταν ο Αντρέας συμμάζευε το εξοχικό του, έψαχνε την πετσέτα για το μπάνιο και το εντόπισε δίπλα στο κουτί του 
απορρυπαντικού. 

“When Andreas was clearing his cottage up, he was looking for the towel for the bathroom/sand and he found it next to the 
detergent box.” 

Item 10b 
a. Ο θυρωρός που είχε διαβάσει το δελτίο καιρού με τα ακραία φαινόμενα, αναζητούσε την ανακοίνωση για τη σκόνη και την 

ανακάλυψε πάνω στον πίνακα ανακοινώσεων της πολυκατοικίας. 
b. Ο θυρωρός που είχε διαβάσει το δελτίο καιρού με τα ακραία φαινόμενα, αναζητούσε την ανακοίνωση για τη σκόνη και το 

ανακάλυψε πάνω στον πίνακα ανακοινώσεων της πολυκατοικίας. 
c. Ο θυρωρός που είχε διαβάσει το δελτίο καιρού με τα ακραία φαινόμενα, αναζητούσε την ανακοίνωση για το χιόνι και την 

ανακάλυψε πάνω στον πίνακα ανακοινώσεων της πολυκατοικίας. 
d. Ο θυρωρός που είχε διαβάσει το δελτίο καιρού με τα ακραία φαινόμενα, αναζητούσε την ανακοίνωση για το χιόνι και το 

ανακάλυψε πάνω στον πίνακα ανακοινώσεων της πολυκατοικίας. 
“The concierge, who had read the weather report with the extreme phenomena, was looking for the report for the dust/snow and he 
found it on the panel of the block of flats.” 

Item 11b 
a. Όταν ο υπομονετικός ράφτης επέστρεψε στη δουλειά του γύρευε την κλωστή για την κουρτίνα και την ανακάλυψε δίπλα στο 

κουτί με τα ραφτικά. 
b. Όταν ο υπομονετικός ράφτης επέστρεψε στη δουλειά του γύρευε την κλωστή για την κουρτίνα και το ανακάλυψε δίπλα στο 

κουτί με τα ραφτικά. 
c. Όταν ο υπομονετικός ράφτης επέστρεψε στη δουλειά του γύρευε, την κλωστή για το φόρεμα και την ανακάλυψε δίπλα στο 

κουτί με τα ραφτικά. 
d. Όταν ο υπομονετικός ράφτης επέστρεψε στη δουλειά του γύρευε την κλωστή για το φόρεμα και το ανακάλυψε δίπλα στο 

κουτί με τα ραφτικά. 
“When the patient tailor returned to work, he was looking for the thread for the curtain/dress and he discovered it next to the sewing 
box.” 

Item 12b 
a. Όταν ο διάσημος ενδυματολόγος επέστρεψε στο μαγαζί του, έψαχνε την απόδειξη για τη γραβάτα και τη βρήκε πάνω στο 

γραφείο του γραμματέα του. 
b. Όταν ο διάσημος ενδυματολόγος επέστρεψε στο μαγαζί του, έψαχνε την απόδειξη για τη γραβάτα και το βρήκε πάνω στο 

γραφείο του γραμματέα του. 
c. Όταν ο διάσημος ενδυματολόγος επέστρεψε στο μαγαζί του, έψαχνε την απόδειξη για το φόρεμα και τη βρήκε πάνω στο 

γραφείο του γραμματέα του. 
d. Όταν ο διάσημος ενδυματολόγος επέστρεψε στο μαγαζί του, έψαχνε την απόδειξη για το φόρεμα και το βρήκε πάνω στο 

γραφείο του γραμματέα του. 
“When the famous stylist returned to his shop, he was looking for the recipe for the tie/dress and he found it on his secretary's 
desk.” 

Item 13b 
a. Ο Παύλος που δεν πρόλαβε να συγυρίσει το σπίτι, γύρευε τη στολή για τη γιορτή και την είδε δίπλα στο κουστούμι του γάμου 

του. 
b. Ο Παύλος που δεν πρόλαβε να συγυρίσει το σπίτι, γύρευε τη στολή για τη γιορτή και το είδε δίπλα στο κουστούμι του γάμου 

του. 
c. Ο Παύλος που δεν πρόλαβε να συγυρίσει το σπίτι, γύρευε τη στολή για το χιόνι και την είδε δίπλα στο κουστούμι του γάμου 

του. 
d. Ο Παύλος που δεν πρόλαβε να συγυρίσει το σπίτι, γύρευε τη στολή για το χιόνι και το είδε δίπλα στο κουστούμι του γάμου 

του. 
“Paul, who failed to confront the house, was looking for the outfit for the feast/snow and he found it next to his wedding suit.” 

Item 14b 
a. Ο διάσημος ιστορικός που ήταν πολλά χρόνια παντρεμένος, αναζητούσε την πρόσκληση για την επέτειο και την ανακάλυψε 

δίπλα στο άδειο μπουκάλι ουίσκι. 
b. Ο διάσημος ιστορικός που ήταν πολλά χρόνια παντρεμένος, αναζητούσε την πρόσκληση για την επέτειο και το ανακάλυψε 

δίπλα στο άδειο μπουκάλι ουίσκι. 
c. Ο διάσημος ιστορικός που ήταν πολλά χρόνια παντρεμένος, αναζητούσε την πρόσκληση για το μουσείο και την ανακάλυψε 

δίπλα στο άδειο μπουκάλι ουίσκι. 
d. Ο διάσημος ιστορικός που ήταν πολλά χρόνια παντρεμένος, αναζητούσε την πρόσκληση για το μουσείο και το ανακάλυψε 

δίπλα στο άδειο μπουκάλι ουίσκι. 
“The famous historian, who was married for many years, was looking for the invitation to the museum/anniversary and he 
discovered it next to the empty whiskey bottle.” 

Item 15b 
a. Όταν ο Αλέξανδρος επέστρεψε από την αγορά, έψαχνε τη σκούπα για την άμμο και την εντόπισε πάνω στο τραπέζι του 

σαλονιού. 
b. Όταν ο Αλέξανδρος επέστρεψε από την αγορά, έψαχνε τη σκούπα για την άμμο και το εντόπισε πάνω στο τραπέζι του 

σαλονιού. 
c. Όταν ο Αλέξανδρος επέστρεψε από την αγορά, έψαχνε τη σκούπα για το μπάνιο και την εντόπισε πάνω στο τραπέζι του 

σαλονιού. 
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d. Όταν ο Αλέξανδρος επέστρεψε από την αγορά, έψαχνε τη σκούπα για το μπάνιο και το εντόπισε πάνω στο τραπέζι του 
σαλονιού. 

“When Alexander returned from the market, he was looking for the broom for the sand/bathroom and he found it on his coffee 
table.” 

Item 16b 
a. Ο υπάλληλος που παρέλαβε τη μυστική παραγγελία, γύρευε την καρφίτσα για την κουρτίνα και την ανακάλυψε μέσα σε μια 

κούτα με ρούχα. 
b. Ο υπάλληλος που παρέλαβε τη μυστική παραγγελία, γύρευε την καρφίτσα για την κουρτίνα και το ανακάλυψε μέσα σε μια 

κούτα με ρούχα. 
c. Ο υπάλληλος που παρέλαβε τη μυστική παραγγελία, γύρευε την καρφίτσα για το φουστάνι και την ανακάλυψε μέσα σε μια 

κούτα με ρούχα. 
d. Ο υπάλληλος που παρέλαβε τη μυστική παραγγελία, γύρευε την καρφίτσα για το φουστάνι και το ανακάλυψε μέσα σε μια 

κούτα με ρούχα. 
“The employee who received the secret order was looking for the pin for the curtain/dress and he discovered it in a box with 
clothes.” 

Item 17b 
a. Καθώς ο Γιάννης έφευγε από το παλιό σπίτι, αναζητούσε τη σκάλα για την έξοδο και την εντόπισε δίπλα στον πίνακα του 

διάσημου ζωγράφου. 
b. Καθώς ο Γιάννης έφευγε από το παλιό σπίτι, αναζητούσε τη σκάλα για την έξοδο και το εντόπισε δίπλα στον πίνακα του 

διάσημου ζωγράφου. 
c. Καθώς ο Γιάννης έφευγε από το παλιό σπίτι, αναζητούσε τη σκάλα για το ισόγειο και την εντόπισε δίπλα στον πίνακα του 

διάσημου ζωγράφου. 
d. Καθώς ο Γιάννης έφευγε από το παλιό σπίτι, αναζητούσε τη σκάλα για το ισόγειο και το εντόπισε δίπλα στον πίνακα του 

διάσημου ζωγράφου. 
“While Giannis was leaving the old house, he was looking for the stairway for the exit/ground floor and he found it next to the 

famous painter's painting.” 
Item 18b 

a. Ο απρόσεκτος μάγειρας που έχανε τα πράγματά του συνεχώς έψαχνε τη συνταγή για την πίτσα και τη βρήκε πάνω στο ράφι 
της κουζίνας. 

b. Ο απρόσεκτος μάγειρας που έχανε τα πράγματά του συνεχώς έψαχνε τη συνταγή για την πίτσα και το βρήκε πάνω στο ράφι 
της κουζίνας. 

c. Ο απρόσεκτος μάγειρας που έχανε τα πράγματά του συνεχώς έψαχνε τη συνταγή για το ψωμί και τη βρήκε πάνω στο ράφι 
της κουζίνας. 

d. Ο απρόσεκτος μάγειρας που έχανε τα πράγματά του συνεχώς έψαχνε τη συνταγή για το ψωμί και το βρήκε πάνω στο ράφι 
της κουζίνας. 

“The careless cook who lost his stuff constantly was looking for the recipe for the pizza/bread and he found it on the kitchen shelf.” 
Item 19b 

a. Καθώς ο διακοσμητής έψαχνε τα κατάλληλα αντικείμενα για τη διακόσμηση του σπιτιού, γύρευε τη γλάστρα για τη βιτρίνα 
και τηνεντόπισε πάνω στο ράφι της βιβλιοθήκης. 

b. Καθώς ο διακοσμητής έψαχνε τα κατάλληλα αντικείμενα για τη διακόσμηση του σπιτιού, γύρευε τη γλάστρα για τη βιτρίνα 
και το εντόπισε πάνω στο ράφι της βιβλιοθήκης. 

c. Καθώς ο διακοσμητής έψαχνε τα κατάλληλα αντικείμενα για τη διακόσμηση του σπιτιού, γύρευε τη γλάστρα για το μπαλκόνι 
και την εντόπισε πάνω στο ράφι της βιβλιοθήκης. 

d. Καθώς ο διακοσμητής έψαχνε τα κατάλληλα αντικείμενα για τη διακόσμηση του σπιτιού, γύρευε τη γλάστρα για το μπαλκόνι 
και το εντόπισε πάνω στο ράφι της βιβλιοθήκης. 

“As the decorator was looking for the appropriate items for decorating the house, he was looking for the flower pot for the 
showcase/balcony nailed on the library shelf.” 

Item 20b 
a. Ο ακούραστος τουρίστας που ήθελε να επισκεφτεί διάφορους τόπους και αξιοθέατα, αναζητούσε την πινακίδα για την έρημο 

και την ανακάλυψε μέσα στην πυκνή βλάστηση της περιοχής. 
b. Ο ακούραστος τουρίστας που ήθελε να επισκεφτεί διάφορους τόπους και αξιοθέατα, αναζητούσε την πινακίδα για την έρημο 

και το ανακάλυψε μέσα στην πυκνή βλάστηση της περιοχής. 
c. Ο ακούραστος τουρίστας που ήθελε να επισκεφτεί διάφορους τόπους και αξιοθέατα, αναζητούσε την πινακίδα για το κτίριο 

και την ανακάλυψε μέσα στην πυκνή βλάστηση της περιοχής. 
d. Ο ακούραστος τουρίστας που ήθελε να επισκεφτεί διάφορους τόπους και αξιοθέατα, αναζητούσε την πινακίδα για το κτίριο 

και το ανακάλυψε μέσα στην πυκνή βλάστηση της περιοχής. 
“The tireless tourist, who wanted to visit various places and sights, was looking for the sign for the desert/building and he 
discovered it in the dense vegetation of the area.” 

Item 21b 
a. Λόγω των έργων που γίνονται στην περιοχή ο Κώστας έψαχνε την κατεύθυνση για τη λεωφόρο και το βρήκε δίπλα στους 

γερανούς της κοινότητας. 
b. Λόγω των έργων που γίνονται στην περιοχή ο Κώστας έψαχνε την κατεύθυνση για τη λεωφόρο και τη βρήκε δίπλα στους 

γερανούς της κοινότητας. 
c. Λόγω των έργων που γίνονται στην περιοχή ο Κώστας έψαχνε την κατεύθυνση για το γραφείο και το βρήκε δίπλα στους 

γερανούς της κοινότητας. 
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d. Λόγω των έργων που γίνονται στην περιοχή ο Κώστας έψαχνε την κατεύθυνση για το γραφείο και τη βρήκε δίπλα στους 
γερανούς της κοινότητας. 

“Due to the works made in the area, Kostas was looking for the direction for the avenue/office and he found it next to the tow 
trucks of the township.” 

Item 22b 
a. Ο νεαρός που έπαιζε στις λάσπες με τους φίλους του γύρευε την κάρτα για την είσοδο και την ανακάλυψε μέσα στο μπουφάν 

του. 
b. Ο νεαρός που έπαιζε στις λάσπες με τους φίλους του γύρευε την κάρτα για την είσοδο και το ανακάλυψε μέσα στο μπουφάν 

του. 
c. Ο νεαρός που έπαιζε στις λάσπες με τους φίλους του γύρευε την κάρτα για το γήπεδο και την ανακάλυψε μέσα στο μπουφάν 

του. 
d. Ο νεαρός που έπαιζε στις λάσπες με τους φίλους του γύρευε την κάρτα για το γήπεδο και το ανακάλυψε μέσα στο μπουφάν 

του. 
“The young man who played in the mud with his friends was looking for the card for the entrance/pitch and he discovered it in his 
jacket.” 

Item 23b 
a. Ο διάσημος σχεδιαστής μόδας που επέλεγε ασυνήθιστους συνδυασμούς ρούχων, αναζητούσε κορδέλα για τη γραβάτα και την 

είδε δίπλα στο κουτί με τις βελόνες. 
b. Ο διάσημος σχεδιαστής μόδας που επέλεγε ασυνήθιστους συνδυασμούς ρούχων, αναζητούσε κορδέλα για τη γραβάτα και το 

είδε δίπλα στο κουτί με τις βελόνες. 
c. Ο διάσημος σχεδιαστής μόδας που επέλεγε ασυνήθιστους συνδυασμούς ρούχων, αναζητούσε κορδέλα για το φουστάνι και την 

είδε δίπλα στο κουτί με τις βελόνες. 
d. Ο διάσημος σχεδιαστής μόδας που επέλεγε ασυνήθιστους συνδυασμούς ρούχων, αναζητούσε κορδέλα για το φουστάνι και το 

είδε δίπλα στο κουτί με τις βελόνες. 
“The famous fashion designer who was choosing unusual combinations of clothes, was looking for the ribbon for the tie/dress and 
he saw it next to the needle box.” 

Item 24b 
a. Ο Πέτρος που ετοιμαζόταν να βγει έξω, έψαχνε  τη μάσκα για τη σκόνη και την εντόπισε μέσα στο μπουφάν που φορούσε. 
b. Ο Πέτρος που ετοιμαζόταν να βγει έξω, έψαχνε  τη μάσκα για τη σκόνη και την εντόπισε μέσα στο μπουφάν που φορούσε. 
c. Ο Πέτρος που ετοιμαζόταν να βγει έξω, έψαχνε  τη μάσκα για το χιόνι και την εντόπισε μέσα στο μπουφάν που φορούσε. 
d. Ο Πέτρος που ετοιμαζόταν να βγει έξω, έψαχνε  τη μάσκα για το χιόνι και την εντόπισε μέσα στο μπουφάν που φορούσε. 
“Peter, who was about to get out, was looking for the mask for the dust/snow and he found it in the jacket he was wearing.” 
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APPENDIX B 
 

B1. Mean Reaction times Experiment 1 and Experiment 2 

Table B1 
Mean reaction times by condition and by region for native speakers and heritage speakers in feminine heads and 
neuter heads in Experiment 1. 

Experiment 1 

Feminine heads 

Native Speakers 
        

 
R1 R2 R3 R4 R5 R6 R7 R8 

grammatical match 444 460 608 572 573 629 512 766 

ungrammatical match 448 523 629 591 665 684 577 821 

grammatical mismatch 486 509 641 581 580 603 501 780 

ungrammatical mismatch 426 500 618 568 580 668 496 759 

         
Heritage Speakers 
 

        

grammatical match 379 362 481 453 461 502 386 623 

ungrammatical match 459 401 474 442 500 536 426 752 

grammatical mismach 398 347 473 440 445 500 384 621 

ungrammatical mismatch 389 384 491 452 483 498 395 612 
         

Neuter heads 

Native Speakers 
        

 
R1 R2 R3 R4 R5 R6 R7 R8 

grammatical match 447 507 660 640 637 627 476 794 

ungrammatical match 470 465 623 527 555 665 482 770 

grammatical mismatch 477 526 698 615 605 623 519 730 

ungrammatical mismatch 470 546 663 623 685 731 556 853 

Heritage Speakers 
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grammatical match 454 356 552 484 441 476 382 679 

ungrammatical match 417 353 527 474 529 548 389 644 

grammatical mismach 519 416 521 479 472 486 375 572 

ungrammatical mismatch 516 377 501 482 495 558 433 679 

 

Table B2 
Mean reaction times by condition and by region for native speakers and heritage speakers in feminine heads and 
neuter heads in Experiment 2. 

Experiment 2 

Feminine heads 

Native Speakers 
        

 
R1 R2 R3 R4 R5 R6 R7 R8 

grammatical match 446 559 567 537 482 584 440 683 

ungrammatical match 429 580 605 567 497 629 503 704 

grammatical mismatch 485 580 584 589 486 565 452 667 

ungrammatical mismatch 424 578 607 553 500 579 472 710 

         
Heritage Speakers 
 

        

grammatical match 366 463 469 462 374 436 363 614 

ungrammatical match 445 469 471 465 414 457 366 651 

grammatical mismach 380 439 470 459 411 472 389 615 

ungrammatical mismatch 387 465 459 467 386 487 385 613 
         

Neuter heads 

Native Speakers 
        

 
R1 R2 R3 R4 R5 R6 R7 R8 

grammatical match 445 595 624 595 555 645 503 709 

ungrammatical match 470 615 616 600 590 685 535 740 

grammatical mismatch 476 593 615 600 534 620 479 672 

ungrammatical mismatch 472 538 582 551 530 595 459 705 

Heritage Speakers 
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grammatical match 455 490 506 486 434 496 392 626 

ungrammatical match 409 514 530 489 428 529 413 658 

grammatical mismach 530 498 512 495 447 482 376 641 

ungrammatical mismatch 506 497 525 457 415 497 389 670 

 

 

B2. Linear mixed-effects models in Experiment 1 and 2. 

Table B3 
Linear mixed-effects model results of native speakers’ accuracy to comprehension questions in Experiment 
1with feminine heads. 

 β SE z p 

Grammaticality 1.989 1.337 1.49 0.137 

Attractor -1.314 1.303 -1.01 0.313 

Grammaticality:Attractor -4.724 2.633 -1.79 0.073 

 
Table B4 
Linear mixed-effects model results of native speakers’ reaction times in Experiment 1with feminine heads 
(Regions 3-8). 

 β SE t p 

Region 3     

Grammaticality 0.055 0.062 0.88 .379 

Attractor 0.013 0.060 0.21 .831 

Trial Order -0.003 0.0004 -6.65 < .001 

Grammaticality:Attractor -0.140 0.132 -1.06 .292 

Grammaticality:TrialOrder -0.001 0.001 -1.25 .211 

Attractor:TrialOrder 0.0002 0.001 0.22 .823 

Grammaticality:Attractor:TrialOrder 0.002 0.002 0.75 .453 

     

Region 4     

Grammaticality 0.019 0.066 0.29 .770 

Attractor -0.028 0.069 -0.41 .685 

Trial Order -0.003 0.001 -4.97 < .001 

Grammaticality:Attractor -0.096 0.137 -0.70 .486 

Grammaticality:TrialOrder -0.0003 0.001 -0.30 .766 
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Attractor:TrialOrder 0.0001 0.001 0.190 .851 

Grammaticality:Attractor:TrialOrder 0.002 0.002 0.77 .441 

     

Region 5     

Grammaticality 0.150 0.065 2.30 .023 

Attractor -0.182 0.062 -2.92 .004 

Trial Order -0.004 0.0005 -8.73 < .01 

Grammaticality:Attractor -0.336 0.132 -2.54 .0012 

Grammaticality:TrialOrder -0.002 0.001 -1.69 .094 

Attractor:TrialOrder 0.002 0.001 2.36 .019 

Grammaticality:Attractor:TrialOrder 0.004 0.002 1.94 .055 

     

Region 6     

Grammaticality 0.234 0.063 3.71 < .001 

Attractor -0.052 0.062 -0.84 .401 

Trial Order -0.004 0.0004 -9.12 < .001 

Grammaticality:Attractor -0.014 0.131 -0.11 .916 

Grammaticality:TrialOrder 0.003 0.001 -2.83 .006 

Attractor:TrialOrder 0.001 0.001 0.61 .545 

Grammaticality:Attractor:TrialOrder 0.0004 0.002 0.24 .809 

     

Region 7     

Grammaticality 0.014 0.074 0.19 .847 

Attractor -0.088 0.072 -1.23 .222 

Trial Order -0.004 0.001 -8.21 < .001 

Grammaticality:Attractor -0.145 0.151 -0.96 .339 

Grammaticality:TrialOrder 0.0001 0.001 0.15 .882 

Attractor:TrialOrder 0.001 0.001 0.64 .525 

Grammaticality:Attractor:TrialOrder 0.001 0.002 0.52 .603 

     

Region 8     

Grammaticality 0.028 0.071 0.40 .694 

Attractor 0.013 0.073 0.18 .858 
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Trial Order -0.007 0.001 -11.85 < .001 

Grammaticality:Attractor -0.028 0.149 -0.19 .853 

Grammaticality:TrialOrder -0.001 0.001 -0.79 .429 

Attractor:TrialOrder 0.0001 0.001 0.15 .884 

Grammaticality:Attractor:TrialOrder -0.001 0.002 -0.53 .598 

 
Table B5 
Linear mixed-effects model results of native speakers’ accuracy to comprehension questions in Experiment 
1with neuter heads. 

 β SE z p 

Grammaticality -0.635 0.652 -0.97 .330 

Attractor -0.020 0.922 -0.02 .982 

Grammaticality:Attractor -1.136 1.393 -0.82 .415 

 
Table B6 
Linear mixed-effects model results of native speakers’ reaction times in Experiment 1 with neuter heads 
(Regions 3-8). 

 β SE t p 

Region 3     

Grammaticality -0.014 0.059 -0.23 .817 

Attractor 0.051 0.059 0.87 .385 

Trial Order -0.003 0.001 -6.35 < .001 

Grammaticality:Attractor 0.087 0.119 0.73 .465 

Grammaticality:TrialOrder -0.001 0.001 -0.52 .603 

Attractor:TrialOrder -0.0001 0.001 -0.14 .887 

Grammaticality:Attractor:TrialOrder -0.002 0.002 -0.88 .378 

     

Region 4     

Grammaticality -0.024 0.059 -0.40 .687 

Attractor 0.047 0.061 0.78 .439 

Trial Order -0.004 0.0004 -8.03 < .001 

Grammaticality:Attractor 0.098 0.120 0.82 .415 

Grammaticality:TrialOrder -0.0004 0.001 -0.45 .657 

Attractor:TrialOrder -0.001 0.001 -0.98 .330 

Grammaticality:Attractor:TrialOrder 0.001 0.002 0.47 .637 
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Region 5     

Grammaticality 0.063 0.072 0.87 .386 

Attractor 0.091 0.066 1.38 .171 

Trial Order -0.004 0.001 -7.36 < .001 

Grammaticality:Attractor 0.149 0.126 1.18 .238 

Grammaticality:TrialOrder -0.001 0.001 -0.73 .465 

Attractor:TrialOrder -0.002 0.001 -1.44 .151 

Grammaticality:Attractor:TrialOrder -0.001 0.002 -0.25 .806 

     

Region 6     

Grammaticality 0.234 0.052 4.53 < .001 

Attractor 0.093 0.054 1.73 .087 

Trial Order -0.004 0.0004 -10.29 < .001 

Grammaticality:Attractor 0.059 0.104 0.56 .575 

Grammaticality:TrialOrder -0.002 0.001 -2.78 .006 

Attractor:TrialOrder -0.002 0.001 -2.22 .029 

Grammaticality:Attractor:TrialOrder -0.001 0.002 -0.71 .476 

     

Region 7     

Grammaticality 0.056 0.067 0.83 .408 

Attractor 0.016 0.069 0.23 .818 

Trial Order -0.005 0.001 -8.35 < .001 

Grammaticality:Attractor 0.036 0.139 0.26 .796 

Grammaticality:TrialOrder <-0.001 0.001 -0.09 .930 

Attractor:TrialOrder 0.001 0.001 0.46 .645 

Grammaticality:Attractor:TrialOrder -0.001 0.002 -0.33 .738 

     

Region 8     

Grammaticality 0.135 0.077 1.75 .084 

Attractor -0.016 0.072 -0.22 .826 

Trial Order -0.005 0.001 -8.55 < .001 

Grammaticality:Attractor 0.248 0.142 1.74 .085 

Grammaticality:TrialOrder -0.002 0.001 -1.77 .080 
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Attractor:TrialOrder -0.001 0.001 -0.62 .537 

Grammaticality:Attractor:TrialOrder -0.003 0.002 -1.40 .164 

 
Table B7 
Linear mixed-effects model results of native speakers’ accuracy to comprehension questions in Experiment 2 
with feminine heads. 

 β SE z p 

Grammaticality 1.165 1.612 0.72 0.470 

Attractor -1.694 1.650 -1.03 0.305 

Grammaticality:Attractor -3.322 3.096 -1.07 0.283 

 
Table B8 
Linear mixed-effects model results of native speakers’ reaction times in Experiment 2 with feminine heads 
(Regions 3-8). 

 β SE t p 

Region 3     

Grammaticality 0.062 0.079 0.79 .434 

Attractor -0.056 0.086 -0.65 .519 

Trial Order -0.003 0.001 -5.44 < .001 

Grammaticality:Attractor 0.153 0.156 0.98 .328 

Grammaticality:TrialOrder -0.0003 0.001 -0.29 .772 

Attractor:TrialOrder 0.001 0.001 0.77 .444 

Grammaticality:Attractor:TrialOrder -0.003 0.002 -1.16 .249 

     

Region 4     

Grammaticality -0.102 0.069 -1.46 .145 

Attractor 0.082 0.074 1.10 .273 

Trial Order -0.003 0.001 -5.53 < .001 

Grammaticality:Attractor -0.103 0.139 -0.74 .459 

Grammaticality:TrialOrder 0.002 0.001 1.66 .098 

Attractor:TrialOrder -0.001 0.001 -0.89 .377 

Grammaticality:Attractor:TrialOrder 0.001 0.002 0.31 .755 

     

Region 5     

Grammaticality 0.144 0.075 1.92 .06 

Attractor 0.035 0.078 0.45 .654 
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Trial Order -0.003 0.001 -5.63 < .001 

Grammaticality:Attractor 0.127 0.148 0.86 .391 

Grammaticality:TrialOrder -0.002 0.001 -1.72 .085 

Attractor:TrialOrder -0.001 0.001 -0.52 .602 

Grammaticality:Attractor:TrialOrder -0.003 0.002 -1.24 .217 

     

Region 6     

Grammaticality -0.022 0.057 -0.39 .701 

Attractor -0.026 0.071 -0.37 .713 

Trial Order -0.004 0.0004 -7.85 < .001 

Grammaticality:Attractor -0.371 0.115 -3.24  .002 

Grammaticality:TrialOrder 0.001 0.001 1.13 .265 

Attractor:TrialOrder -0.0003 0.001 -0.40 .694 

Grammaticality:Attractor:TrialOrder 0.005 0.002 2.87 .005 

     

Region 7     

Grammaticality 0.024 0.070 0.34 .73 

Attractor -0.032 0.075 -0.42 .67 

Trial Order -0.003 0.001 -6.22 < .001 

Grammaticality:Attractor -0.208 0.139 -1.49 .14 

Grammaticality:TrialOrder 0.001 0.001 0.99 .32 

Attractor:TrialOrder 0.0003 0.001 0.29 .77 

Grammaticality:Attractor:TrialOrder 0.002 0.002 0.98 .33 

     

Region 8     

Grammaticality -0.017 0.073 -0.233 .82 

Attractor -0.055 0.081 -0.678 .50 

Trial Order -0.005 0.001 -9.165 < .001 

Grammaticality:Attractor -0.255 0.147 -1.731 .09 

Grammaticality:TrialOrder 0.001 0.001 0.931 .35 

Attractor:TrialOrder 0.001 0.001 0.432 .67 

Grammaticality:Attractor:TrialOrder 0.004 0.002 1.984 .05 

 
Table B9 
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Linear mixed-effects model results of native speakers’ accuracy to comprehension questions in Experiment 2 
with neuter heads. 

 β SE z p 

Grammaticality 1.165 1.612 0.72 .470 

Attractor -1.694 1.650 -1.03 .305 

Grammaticality:Attractor -3.322 3.096 -1.07 .283 

 
Table B10 
Linear mixed-effects model results of native speakers’ reaction times in Experiment 2 with neuter heads 
(Regions 3-8). 

 β SE t p 

Region 3     

Grammaticality -0.064 0.058 -1.10 .275 

Attractor 0.001 0.053 0.02 .987 

Trial Order -0.003 0.0004 -5.71 < .001 

Grammaticality:Attractor 0.128 0.111 1.15 .250 

Grammaticality:TrialOrder 0.001 0.001 0.96 .342 

Attractor:TrialOrder -0.001 0.001 -0.73 .469 

Grammaticality:Attractor:TrialOrder -0.003 0.002 -1.64 .103 

     

Region 4     

Grammaticality -0.022 0.066 -0.33 .740 

Attractor 0.027 0.071 0.38 .703 

Trial Order -0.002 0.001 -4.69 < .001 

Grammaticality:Attractor -0.049 0.132 -0.37 .714 

Grammaticality:TrialOrder <-0.001 0.001 -0.04 .967 

Attractor:TrialOrder -0.001 0.001 -0.79 .433 

Grammaticality:Attractor:TrialOrder -0.001 0.002 -0.22 .824 

     

Region 5     

Grammaticality -0.026 0.075 -0.34 .733 

Attractor 0.006 0.067 0.09 .926 

Trial Order -0.003 0.001 -5.88 < .001 

Grammaticality:Attractor -0.087 0.136 -0.64 .524 

Grammaticality:TrialOrder 0.0002 0.001 0.14 .887 
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Attractor:TrialOrder -0.001 0.001 -1.01 .313 

Grammaticality:Attractor:TrialOrder 0.001 0.002 0.40 .688 

     

Region 6     

Grammaticality 0.025 0.044 0.57 .571 

Attractor -0.028 0.043 -0.65 .518 

Trial Order -0.004 0.0004 -10.29 < .001 

Grammaticality:Attractor -0.109 0.086 -1.27 .206 

Grammaticality:TrialOrder -0.0004 0.001 -0.50 .619 

Attractor:TrialOrder -0.0001 0.001 -0.21 .831 

Grammaticality:Attractor:TrialOrder 0.002 0.001 2.35 .179 

     

Region 7     

Grammaticality 0.035 0.067 0.52 .603 

Attractor -0.061 0.062 -0.97 .334 

Trial Order -0.004 0.001 -8.41 < .001 

Grammaticality:Attractor -0.157 0.132 -1.18 .239 

Grammaticality:TrialOrder -0.001 0.001 -0.69 .495 

Attractor:TrialOrder 0.0003 0.001 0.31 .756 

Grammaticality:Attractor:TrialOrder 0.003 0.002 1.14 .258 

     

Region 8     

Grammaticality -0.008 0.061 -0.12 .902 

Attractor -0.045 0.058 -0.79 .431 

Trial Order -0.006 0.0005 -11.61 .001 

Grammaticality:Attractor -0.038 0.119 -0.32 .748 

Grammaticality:TrialOrder 0.0004 0.001 0.37 .711 

Attractor:TrialOrder 0.0003 0.001 0.25 .800 

Grammaticality:Attractor:TrialOrder 0.002 0.002 0.90 .371 

 
Table B11 
Linear mixed-effects model results of heritage speakers’ accuracy to comprehension questions in Experiment 
1with feminine heads. 

 β SE z p 

Grammaticality 0.332 0.251 1.32 .186 
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Attractor 0.133 0.254 0.53 .599 

Grammaticality:Attractor -0.341 0.503 -0.68 .497 

 
Table B12 
Linear mixed-effects model results of heritage speakers’ reaction times in Experiment 1 with feminine heads 
(Regions 3-8). 

 β SE t p 

Region 3     

Grammaticality 0.125 0.073 1.72 .088 

Attractor 0.035 0.068 0.52 .602 

Trial Order -0.002 0.001 -4.32 < .001 

Grammaticality:Attractor 0.124 0.144 0.86 .389 

Grammaticality:TrialOrder -0.002 0.001 -1.96 .052 

Attractor:TrialOrder -0.0003 0.001 -0.32 .750 

Grammaticality:Attractor:TrialOrder -0.001 0.002 -0.54 .587 

     

Region 4     

Grammaticality -0.002 0.065 -0.03 .973 

Attractor 0.050 0.066 0.77 .442 

Trial Order -0.004 0.001 -7.15 .001 

Grammaticality:Attractor 0.088 0.130 0.68 .498 

Grammaticality:TrialOrder 0.0003 0.001 0.35 .726 

Attractor:TrialOrder -0.001 0.001 -0.75 .457 

Grammaticality:Attractor:TrialOrder -0.0003 0.002 -0.16 .870 

     

Region 5     

Grammaticality 0.072 0.071 1.02 .309 

Attractor -0.092 0.070 -1.31 .194 

Trial Order -0.004 0.001 -6.68 < .001 

Grammaticality:Attractor -0.060 0.143 -0.42 .675 

Grammaticality:TrialOrder <-0.001 0.001 -0.04 .965 

Attractor:TrialOrder 0.0015 0.001 1.35 .179 

Grammaticality:Attractor:TrialOrder 0.0008 0.002 0.38 .706 
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Region 6     

Grammaticality 0.019 0.061 0.31 .755 

Attractor -0.106 0.059 -1.82 .070 

Trial Order -0.003 0.0004 -7.62 < .001 

Grammaticality:Attractor 0.064 0.118 0.55 .586 

Grammaticality:TrialOrder 0.001 0.001 0.65 .517 

Attractor:TrialOrder 0.002 0.001 2.17 .031 

Grammaticality:Attractor:TrialOrder -0.002 0.002 -1.00 .317 

     

Region 7     

Grammaticality -0.052 0.072 -0.72 .475 

Attractor 0.001 0.070 0.01 .991 

Trial Order -0.003 0.001 -5.32 < .001 

Grammaticality:Attractor -0.008 0.144 -0.05 .957 

Grammaticality:TrialOrder 0.002 0.001 1.72 .088 

Attractor:TrialOrder -0.0003 0.001 -0.25 .805 

Grammaticality:Attractor:TrialOrder -0.0002 0.002 -0.08 .936 

     

Region 8     

Grammaticality 0.103 0.085 1.20 .233 

Attractor -0.061 0.080 -0.76 .449 

Trial Order -0.006 0.001 -8.88 < .001 

Grammaticality:Attractor -0.357 0.164 -2.18 .031 

Grammaticality:TrialOrder -0.001 0.001 -0.44 .659 

Attractor:TrialOrder 0.0003 0.001 0.26 .797 

Grammaticality:Attractor:TrialOrder 0.0044 0.003 1.65 .102 

 
Table B13 
Linear mixed-effects model results of heritage speakers’ accuracy to comprehension questions in Experiment 
1with neuter heads. 

 β SE z p 

Grammaticality 0.100 0.529 0.189 .85 

Attractor 0.562 0.511 1.1 .271 

Grammaticality:Attractor 1.196 0.860 1.39 .165 
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Table B14 
Linear mixed-effects model results of heritage speakers’ reaction times in Experiment 1 with neuters heads 
(Regions 3-8). 

 β SE t p 

Region 3     

Grammaticality -0.122 0.066 -1.87 .062 

Attractor -0.019 0.065 -0.30 .767 

Trial Order -0.003 0.001 -5.10 < .001 

Grammaticality:Attractor 0.129 0.129 1.00 .317 

Grammaticality:TrialOrder 0.001 0.001 1.27 .205 

Attractor:TrialOrder -0.0005 0.001 -047 .642 

Grammaticality:Attractor:TrialOrder -0.003 0.002 -1.23 .219 

     

Region 4     

Grammaticality -0.089 0.075 -1.18 .243 

Attractor -0.080 0.080 -1.00 .320 

Trial Order -0.002 0.001 -3.97 < .001 

Grammaticality:Attractor 0.168 0.146 1.15 .252 

Grammaticality:TrialOrder 0.001 0.001 0.90 .371 

Attractor:TrialOrder 0.001 0.001 0.87 .388 

Grammaticality:Attractor:TrialOrder -0.002 0.002 -1.03 .305 

     

Region 5     

Grammaticality -0.024 0.069 -0.35 .727 

Attractor 0.004 0.065 0.06 .951 

Trial Order -0.003 0.001 -5.73 < .001 

Grammaticality:Attractor -0.157 0.135 -1.17 .244 

Grammaticality:TrialOrder 0.002 0.001 1.93 .055 

Attractor:TrialOrder -0.001 0.001 -0.73 .469 

Grammaticality:Attractor:TrialOrder 0.001 0.002 0.41 .686 

     

Region 6     

Grammaticality 0.231 0.057 4.07 .0001 

Attractor 0.021 0.055 0.38 .71 



  

301 
 

Trial Order -0.003 0.0004 -6.40 < .001 

Grammaticality:Attractor -0.040 0.107 -0.37 .71 

Grammaticality:TrialOrder -0.002 0.001 -2.35 .02 

Attractor:TrialOrder -0.001 0.001 -0.87 .38 

Grammaticality:Attractor:TrialOrder -0.001 0.002 -0.42 .67 

     

Region 7     

Grammaticality 0.174 0.074 2.36 .024 

Attractor -0.047 0.074 -0.64 .526 

Trial Order -0.003 0.001 -5.33 < .001 

Grammaticality:Attractor 0.141 0.144 0.98 .333 

Grammaticality:TrialOrder -0.001 0.001 -1.11 .275 

Attractor:TrialOrder 0.001 0.001 0.81 .423 

Grammaticality:Attractor:TrialOrder -0.003 0.002 -1.18 .243 

     

Region 8     

Grammaticality 0.117 0.070 1.66 .097 

Attractor -0.030 0.069 -0.43 < .670 

Trial Order -0.004 <0.001 -6.69 < .001 

Grammaticality:Attractor 0.104 0.457 0.74 .457 

Grammaticality:TrialOrder -0.001 0.376 -0.89 .376 

Attractor:TrialOrder -0.0004 0.697 -0.39 .697 

Grammaticality:Attractor:TrialOrder -0.0004 0.847 -0.19 .847 

 
Table B15 
Linear mixed-effects model results of heritage speakers’ accuracy to comprehension questions in Experiment 2 
with feminine heads. 

 β SE z p 

Grammaticality -0.194 0.307 -0.63 .529 

Attractor -0.293 0.309 -0.95 .344 

Grammaticality:Attractor 0.409 0.618 0.661 .508 

 
Table B16 
Linear mixed-effects model results of heritage speakers’ reaction times in Experiment 2 with feminine heads 
(Regions 3-8). 

 β SE t p 
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Region 3     

Grammaticality 0.067 0.075 0.88 .378 

Attractor -0.039 0.080 -0.49 .627 

Trial Order -0.002 0.001 -3.66 < .001 

Grammaticality:Attractor -0.082 0.153 -0.54 .591 

Grammaticality:TrialOrder -0.001 0.001 -1.01 .311 

Attractor:TrialOrder 0.0007 0.001 0.56 .574 

Grammaticality:Attractor:TrialOrder 0.001 0.002 0.42 .678 

     

Region 4     

Grammaticality 0.004 0.079 0.05 0.962 

Attractor 0.0068 0.085 0.80 0.429 

Trial Order -0.003 0.001 -5.14 < .001 

Grammaticality:Attractor 0.161 0.155 1.04 .301 

Grammaticality:TrialOrder 0.0004 0.001 0.30 .762 

Attractor:TrialOrder -0.001 0.001 -0.81 .418 

Grammaticality:Attractor:TrialOrder -0.003 0.002 -1.24 .219 

     

Region 5     

Grammaticality 0.132 0.079 1.66 .098 

Attractor -0.162 0.088 -1.84 .066 

Trial Order -0.001 0.001 -2.31 .021 

Grammaticality:Attractor 0.072 0.164 0.44 .664 

Grammaticality:TrialOrder -0.002 0.001 -1.29 .199 

Attractor:TrialOrder 0.003 0.001 2.31 .021 

Grammaticality:Attractor:TrialOrder -0.003 0.002 -1.05 .294 

     

Region 6     

Grammaticality 0.093 0.065 1.44 .153 

Attractor 0.092 0.068 1.35 .178 

Trial Order -0.002 0.0005 -4.78 < .001 

Grammaticality:Attractor -0.035 0.131 -0.27 .789 

Grammaticality:TrialOrder -0.001 0.001 -1.04 .300 
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Attractor:TrialOrder -0.0002 0.001 -0.21 .837 

Grammaticality:Attractor:TrialOrder -0.0004 0.002 0.20 .840 

     

Region 7     

Grammaticality 0.064 0.081 0.796 0.428 

Attractor 0.055 0.090 0.610 0.544 

Trial Order -0.003 0.001 -3.987 < .001 

Grammaticality:Attractor -0.038 0.167 -0.230 0.819 

Grammaticality:TrialOrder -0.001 0.001 -0.852 0.397 

Attractor:TrialOrder 0.0003 0.001 0.193 0.848 

Grammaticality:Attractor:TrialOrder 0.001 0.003 0.245 0.807 

     

Region 8     

Grammaticality 0.006 0.087 0.07 .944 

Attractor 0.051 0.092 0.55 .582 

Trial Order -0.003 0.001 -4.33 < .001 

Grammaticality:Attractor -0.195 0.176 -1.11 .269 

Grammaticality:TrialOrder < 0.001 0.001 0.03 .975 

Attractor:TrialOrder -0.001 0.001 -0.576 .565 

Grammaticality:Attractor:TrialOrder 0.002 0.003 0.850 .396 

 
Table B17 
Linear mixed-effects model results of heritage speakers’ accuracy to comprehension questions in Experiment 2 
with neuter heads. 

 β SE z p 

Grammaticality -0.935 0.516 -1.81 .070 

Attractor -0.227 0.496 -0.458 .647 

Grammaticality:Attractor 0.720 0.985 0.731 .465 

 
Table B18 
Linear mixed-effects model results of heritage speakers’ reaction times in Experiment 2 with neuter heads 
(Regions 3-8). 

 β SE t p 

Region 3     

Grammaticality 0.023 0.067 0.35 0.730 
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Attractor 0.022 0.064 0.35 0.729 

Trial Order -0.003 0.001 -5.50 < .001 

Grammaticality:Attractor 0.006 0.140 0.05 0.964 

Grammaticality:TrialOrder -0.0003 0.001 -0.24 0.814 

Attractor:TrialOrder -0.001 0.001 -0.56 0.578 

Grammaticality:Attractor:TrialOrder 0.0002 0.002 0.07 0.946 

     

Region 4     

Grammaticality -0.060 0.065 -0.92 .357 

Attractor -0.009 0.067 -0.14 .888 

Trial Order -0.003 0.001 -6.48 < .001 

Grammaticality:Attractor 0.155 0.133 1.17 .244 

Grammaticality:TrialOrder 0.0004 0.001 0.31 .759 

Attractor:TrialOrder 0.0004 0.001 0.36 .718 

Grammaticality:Attractor:TrialOrder -0.004 0.002 -1.59 .114 

     

Region 5     

Grammaticality -0.147 0.077 -1.91 .059 

Attractor -0.123 0.070 -1.76 .082 

Trial Order -0.002 0.001 -3.82 < .001 

Grammaticality:Attractor -0.057 0.141 -0.40 .688 

Grammaticality:TrialOrder 0.002 0.001 1.37 .175 

Attractor:TrialOrder 0.002 0.001 1.58 .117 

Grammaticality:Attractor:TrialOrder 0.0003 0.002 0.13 .895 

     

Region 6     

Grammaticality 0.071 0.050 1.42 .158 

Attractor -0.036 0.048 -0.77 .446 

Trial Order -0.004 0.0004 -8.79 < .001 

Grammaticality:Attractor 0.0002 0.097 0.002 .998 

Grammaticality:TrialOrder -0.001 0.001 -0.843 .401 

Attractor:TrialOrder 0.0004 0.001 0.489 .625 

Grammaticality:Attractor:TrialOrder 0.0003 0.002 0.191 .848 
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Region 7     

Grammaticality 0.031 0.070 0.44 .660 

Attractor 0.008 0.065 0.13 .898 

Trial Order -0.003 0.001 -5.86 < .001 

Grammaticality:Attractor 0.145 0.140 1.04 .300 

Grammaticality:TrialOrder < 0.001 0.001 0.04 .971 

Attractor:TrialOrder -0.001 0001 -0.07 .506 

Grammaticality:Attractor:TrialOrder -0.003 0.002 -1.08 .283 

     

Region 8     

Grammaticality -0.094 0.075 -1.24 .214 

Attractor 0.019 0.070 0.27 .786 

Trial Order -0.004 0.001 -6.59 < .001 

Grammaticality:Attractor -0.002 0.144 -0.02 .987 

Grammaticality:TrialOrder 0.002 0.001 1.51 .131 

Attractor:TrialOrder < 0.001 0.001 -0.05 .963 

Grammaticality:Attractor:TrialOrder -0.001 0.002 -0.59 .554 

 

 
Table B19 
Linear mixed-effects model results of by Group analyses of accuracy to comprehension questions in Experiment 
1 with feminine heads. 

 β SE z p 

Grammaticality 0.144 0.189 0.76 .447 

Attractor 0.026 0.189 0.14 .892 

Group -1.533 0.259 -5.92 < .001 

Grammaticality:Attractor -0.476 0.379 -1.26 .209 

Grammaticality:Group 0.103 0.378 0.27 .785 

Attractor:Group 0.347 0.379 0.92 .360 

Grammaticality:Attractor:Group 0.380 0.757 0.50 .616 

 

Table B20 
Linear mixed-effects model results of by Group analyses of accuracy to comprehension questions in Experiment 
1 with neuter heads. 
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 β SE z p 

Grammaticality -0.034 0.377 -0.09 .929 

Attractor 0.579 0.391 1.48 .139 

Group -1.320 0.309 -4.27 < .001 

Grammaticality:Attractor -0.104 0.794 -0.13 .896 

Grammaticality:Group 0.570 0.529 1.08 .281 

Attractor:Group 0.198 0.518 0.38 .702 

Grammaticality:Attractor:Group 1.925 1.044 1.84 .065 

 

Table B21 
Linear mixed-effects model results of by Group analyses of reaction times in Experiment 1 with feminine heads 
(Regions 5, 6, and 8). 

 β SE t p 

Region 5     

Grammaticality 0.110 0.043 2.54 0.011 

Attractor -0.148 0.043 -3.44 0.001 

Group -0.266 0.080 -3.32 0.001 

Trial Order -0.004 0.0003 -11.50 < .001 

Grammaticality:Attractor -0.205 0.090 -2.29 0.022 

Grammaticality:Group -0.087 0.079 -1.10 0.272 

Attractor:Group 0.093 0.081 1.15 0.249 

Grammaticality:Trial Order -0.001 0.001 -1.18 0.239 

Attractor:Trial Order 0.002 0.001 2.98 0.003 

Group:TrialOrder 0.001 0.001 1.03 0.299 

Grammaticality:Attractor:Group 0.296 0.161 1.84 0.066 

Grammaticality:Attractor:Trial Order 0.003 0.001 1.78 0.075 

Grammaticality:Group:Trial Order 0.002 0.001 1.60 0.110 

Attractor:Group:TrialOrder -0.001 0.001 -0.75 0.452 

Grammaticality:Attractor:Group:Trial Order -0.004 0.003 -1.39 0.163 

     

Region 6     

Grammaticality 0.112 0.042 2.63 0.009 

Attractor -0.062 0.041 -1.52 0.130 

Group -0.280 0.078 -3.58 < .001 
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Trial Order -0.004 0.0003 -11.96 < .001 

Grammaticality:Attractor 0.025 0.084 0.30 0.763 

Grammaticality:Group -0.179 0.071 -2.53 0.012 

Attractor:Group -0.051 0.070 -0.73 0.466 

Grammaticality:Trial Order -0.001 0.001 -1.36 0.175 

Attractor:Trial Order 0.001 0.001 1.52 0.130 

Group:TrialOrder 0.001 0.001 1.44 0.151 

Grammaticality:Attractor:Group 0.093 0.142 0.66 0.511 

Grammaticality:Attractor:Trial Order -0.001 0.001 -0.57 0.572 

Grammaticality:Group:Trial Order 0.003 0.001 2.60 0.009 

Attractor:Group:TrialOrder 0.001 0.001 1.28 0.200 

Grammaticality:Attractor:Group:Trial Order -0.003 0.002 -1.14 0.257 

     

Region 8     

Grammaticality 0.050 0.054 0.94 .350 

Attractor -0.020 0.053 -0.38 .707 

Group -0.243 0.087 -2.79 .006 

Trial Order -0.006 0.0004 -14.64 < .001 

Grammaticality:Attractor -0.211 0.109 -1.93 .054 

Grammaticality:Group 0.021 0.094 0.22 .824 

Attractor:Group -0.176 0.095 -1.85 .064 

Grammaticality:Trial Order -0.001 0.001 -0.60 .552 

Attractor:Trial Order 0.0002 0.001 0.20 .845 

Group:TrialOrder 0.001 0.001 1.10 .270 

Grammaticality:Attractor:Group -0.322 0.188 -1.71 .087 

Grammaticality:Attractor:Trial Order 0.002 0.002 1.07 .286 

Grammaticality:Group:Trial Order 0.001 0.001 0.77 .440 

Attractor:Group:TrialOrder 0.002 0.001 1.31 .190 

Grammaticality:Attractor:Group:Trial Order 0.006 0.003 1.89 .059 

 

Table B22 
Linear mixed-effects model results of by Group analyses of accuracy to comprehension questions in Experiment 
2 with feminine heads. 

 β SE z p 
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Grammaticality 0.013 0.191 0.07 .944 

Attractor -0.290 0.190 -1.53 .126 

Group -0.966 0.221 -4.36 < .001 

Grammaticality:Attractor -0.309 0.379 -0.82 .415 

Grammaticality:Group -0.313 0.382 -0.82 .413 

Attractor:Group 0.275 0.379 0.73 .468 

Grammaticality:Attractor:Group 0.698 0.758 0.92 .357 

 

Table B23 
Linear mixed-effects model results of by Group analyses of accuracy to comprehension questions in Experiment 
2 with neuter heads. 

 β SE z p 

Grammaticality -0.894 0.536 -1.67 .096 

Attractor -0.473 0.594 -0.80 .426 

Group -0.796 0.318 -2.50 .013 

Grammaticality:Attractor 1.057 1.283 0.82 .410 

Grammaticality:Group -0.464 0.518 -0.89 .371 

Attractor:Group -0.365 0.476 -0.77 .443 

Grammaticality:Attractor:Group 0.940 0.956 0.98 .326 

 
Table B24 
Linear mixed-effects model results of by Group analyses of reaction times in Experiment 2 with feminine heads 
(Region 6). 

 β SE t p 

Region 6     

Grammaticality 0.034 0.043 0.80 .427 

Attractor 0.059 0.046 1.30 .194 

Group -0.338 0.076 -4.45 < .001 

Trial Order -0.003 0.0003 -9.24 < .001 

Grammaticality:Attractor -0.236 0.085 -2.77 .006 

Grammaticality:Group 0.101 0.079 1.28 .201 

Attractor:Group 0.091 0.079 1.15 .252 

Grammaticality:Trial Order < 0.001 0.001 -0.002 .998 

Attractor:Trial Order -0.001 0.001 -0.99 .322 

Group:TrialOrder 0.001 0.001 1.92 .056 
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Grammaticality:Attractor:Group 0.432 0.156 2.76 .006 

Grammaticality:Attractor:Trial Order 0.003 0.001 2.46 .015 

Grammaticality:Group:Trial Order -0.002 0.001 -1.48 .140 

Attractor:Group:TrialOrder 0.001 0.001 0.43 .666 

Grammaticality:Attractor:Group:Trial Order -0.006 0.002 -2.55 .011 
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