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PRIMING OF RELATIVE CLAUSE ATTACHMENT  
DURING COMPREHENSION  

IN FRENCH AS A FIRST AND SECOND LANGUAGE  
 

 

Sarah Elizabeth Mallonee Gertken, Ph.D. 

The University of Texas at Austin, 2013 

 

Supervisor:  David Birdsong 

 

This dissertation explores language comprehension in native speakers (NSs) and 

second language (L2) speakers of French. Recent findings suggest that whereas NSs 

process complex sentences using both syntax and semantics, late learners of a L2 process 

shallowly, relying on lexical, semantic, and pragmatic cues to interpretation. Studies 

supporting this Shallow Structure Hypothesis (Clahsen & Felser, 2006b) rely on limited 

methodologies, however, and are challenged by reports demonstrating proficiency and 

cognitive effects on processing. In addition, recent research suggests that native language 

comprehension is not always complete or accurate (Ferreira & Patson, 2007) and is 

subject to variability (Dabrowska, 2012). This dissertation brings new evidence to bear 

on NS-L2 differences through the structural priming paradigm and investigates several 

factors thought to contribute to NS-L2 differences, including the exploratory effect of 

relative language dominance.  

Evidence from a self-paced reading task examining off-line and on-line priming 

of relative clause attachment height suggests that prior exposure to structural information 

through comprehension influences NSs’ subsequent comprehension at the post-



 viii 

interpretive stage. Results argue for priming at the level of abstract hierarchical syntax 

and an implicit learning account of persistence. This study is one of few to demonstrate 

priming of ambiguously attached modifiers during comprehension and the first to do so 

within a L2. Unlike for NSs, the nature of the L2 priming effect is linked to discourse 

information. Age of acquisition was found to be a more important factor in L2 priming 

than language dominance. The results also argue that both native and L2 speakers are 

susceptible to shallow processing, though they use slightly different strategies. While 

NSs in the current study were more willing to accommodate competing syntactic and 

semantic analyses, ultimately accepting a less-than-complete analysis, the L2 parsing 

mechanism preferred to settle on one interpretation. The evidence here lends partial 

support to the hypothesis that L2 processing relies more on semantic/pragmatic 

information than NS processing but crucially does not exclude the possibility of L2 

syntactic processing and highlights NS-L2 similarities in terms of the contexts that trigger 

shallow processing.  
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PART ONE:  PROCESSING, PRIMING, AND DOMINANCE 

The first part of this dissertation considers theoretical and empirical issues in 

second language (L2) processing and syntactic priming. I also discuss bilingual language 

dominance as a potential factor in L2 processing. The examination of processing, 

priming, and language dominance in Part One motivates the empirical study of relative 

clause attachment priming during comprehension in French as a first and second 

language reported in Part Two of this dissertation.  



 2 

 

Chapter 1:  Introduction 

 

1.1 ORIENTATION    

1.1.1 Late Second Language Acquisition 

Experience tells us that the outcome of adult second language acquisition (L2A) is 

highly variable. Linguists and non-linguists alike would agree that adult language 

learners often reveal themselves to be non-native speakers through their pronunciation, 

lexical choice, grammatical skill, and pragmatic knowledge. Indeed, observations of 

unsuccessful adult language learning guided much of the academic work on L2A prior to 

the new millennium. Robert Bley-Vroman’s (1989) Fundamental Difference Hypothesis 

is representative of this trend of thought in its robust claim of adults’ inability to learn an 

L2 to any degree of nativelikeness. The hypothesis states that children, in contrast, 

possess the appropriate mechanisms (i.e. access to Universal Grammar and a language 

acquisition device) with which successful language learning can happen. Another point of 

view asks whether age-related difficulties in language acquisition result not from a 

narrow critical period for language acquisition but from other factors, such as learning 

context, amount of input, and language attitudes, among others (e.g. Lichtman, 2012). 

The latter includes research oriented away from the question of what adult learners can’t 

do and toward what they can do (Birdsong, 2010). What these lines of inquiry have in 

common is an interest in describing the outcomes of adult L2A. This dissertation also 

seeks to describe adult L2 learning outcomes, and to compare these with native speaker 
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(NS) patterns of comprehension, and finally to understand what linguistic, cognitive, and 

experiential factors contribute to these outcomes. 

 

1.1.2 Grammatical Competence and Sentence Processing 

While the research leading to and stemming from the Fundamental Difference 

Hypothesis was principally concerned with the acquisition of grammatical knowledge, a 

remarkable parallel in thought can now be seen in the investigation of L2 learners’ 

grammatical processing abilities. In the mid-1990’s, techniques for understanding on-line 

processing among monolingual speakers (e.g. self-paced reading, eye-tracking, brain-

based measures) were first applied to the study of L2A. Highlighting the need for a more 

comprehensive theory of language acquisition, researchers pointed out that theories of 

L2A must not only account for how learners’ knowledge of the target language develops, 

but also the nature of the parsing mechanism used to process input (Gregg, 2003; White, 

2003). Today the discussion centers on whether observed differences between NS and L2 

processing procedures reflect a fundamental difference (Clahsen & Felser, 2006b) or 

more general processing limitations (e.g. Hopp, 2010). 

In a seminal article in Applied Psycholinguistics, Clahsen and Felser (2006b) 

summarized the state of adult L2 processing research and shaped new directions of 

investigation for the emerging interest in L2 processing. Following Clahsen and Felser 

(2006b), there has been a major emphasis on understanding the nature of grammatical 

processing in language learners. Approximately 350 studies have cited this particular 

article, many of which specifically address the hypotheses and conclusions put forward 

by the authors in order to learn more about the processes by which L2 learners 

comprehend language in real time. The field continues to benefit from the application of 
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new methodologies, the inclusion of different participant groups, the exploration of 

individual differences, and other innovative ways of investigating sentence processing in 

the adult L2 learner. 

 

1.1.3 The End State and Nativelikeness 

The tradition in L2A research is to compare the experimental performance of NS 

groups to that of L2 groups determined to be at end state (also called ultimate attainment 

or asymptote). Birdsong (2009) states that the end state represents the outcome of L2 

attainment in adult language learners and suggests that the end state be operationalized by 

a criterion of length of residence in the L2-speaking context (typically of at least ten 

years), along with controls for L2 exposure and use. More commonly in L2 sentence 

processing studies, though, participants meet proficiency criteria, so that they represent 

advanced levels of proficiency but are not guaranteed to be at end state (e.g. Havik, 

Roberts, van Hout, Schreuder, & Havekort, 2009; Felser & Roberts, 2007; Marinis, 

Roberts, Felser, & Clahsen, 2005; Rah, 2010). Because the end state is not a distinct or 

easily identifiable stage in L2 use1, and because the end state is intuitively associated 

with high proficiency, it is convenient to use proficiency measures as an indicator of L2 

abilities (see Tremblay, 2011), but it is important to recognize the difference between the 

two populations when drawing conclusions from experimental research.  

NS performance, experimentally determined, constitutes the standard by which 

the upper limits of L2 attainment are typically measured. Birdsong (2009) speaks to the 

advantages of the NS standard, acknowledging that “[t]he benchmark is readily 

                                                
1 Note that the L2 “endstate”, “asymptote”, or “ultimate attainment” all refer to an idealized end point of 
L2 acquisition but that this conceptualization allows for “incremental progress, and thus no absolute 
finality, in learning” (Birdsong, 2004, p. 86). 
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established empirically, and referencing learner performance to that of natives provides 

an easily understood metric of the potential for learner attainment” (p. 409). Birdsong 

also notes that the use of NS performance as the point of comparison in L2 attainment 

research has drawbacks, and some researchers assert that the uniqueness of L2 users 

renders the NS comparison untenable (e.g. Cook, 1997; Muñoz & Singleton, 2011; 

Romaine, 1989). There is ample evidence that being bilingual is not simply the state of 

being “two monolinguals in one person” (Grosjean, 1989). Learning a second language 

can influence color perception (Athanasopoulos, 2011) and reasoning (Han & Ginsburg, 

2001), and can subtly influence first language syntax (Balcom, 2003; Dussias & Sagarra, 

2007), lexicon (Zareva, 2010), phonology (Zampini & Green, 2001), and pragmatic 

understanding (Pavlenko, 2003). In addition, there are indications that the languages of a 

bilingual are highly integrated (De Groot, 2002; Spivey & Marian, 2003; Bernolet, 

Hartsuiker, & Pickering, 2007). Because of the differences between monolinguals and 

bilinguals, Cook (2013) suggests designing studies based on successful L2 users. 

Indeed, it is not the case that L2 users are only successful to the extent that 

they speak like NSs, but the comparison nevertheless establishes a useful and instructive 

baseline of performance to highlight similarities and differences between speakers who 

have learned a language late in life and those who have used it from birth. Importantly, 

the comparison need not necessarily entail deficits. It is essential to remember that NS 

performance is not monolithic: there is a range of both NS and L2 performance, and the 

conditions that determine performance are the most interesting findings, rather than the 

simple fact of similarities or differences.  
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1.2 OVERVIEW OF THE DISSERTATION  

The current study contributes to the corpus of L2 sentence processing research by 

testing native and non-native French speakers’ comprehension of complex relative clause 

sentences in a syntactic priming study. Temporarily and globally ambiguous relative 

clause sentences are employed in a self-paced reading task to investigate the use of 

structure and plausibility in NSs and late L2 learners. 

Part One of the dissertation presents the theoretical and empirical issues in 

language processing, syntactic priming, and language dominance that motivated the 

present study. Chapter One has situated the dissertation within the context of sentence 

processing in a late-learned second language. Chapter Two provides an overview of 

language processing in a second language, with a focus on relative clause attachment 

ambiguities. Chapter Two also includes a discussion of shallow processing among L2 

users and NSs that is relevant to current theories on L2 syntactic processing and suggests 

that looking further into the nature of monolingual and bilingual shallow processing 

might shed light on NS-L2 processing differences. Chapter Three explains the 

phenomenon of syntactic priming, a methodology that has received little attention in L2 

processing research thus far. I detail the research on syntactic priming among bilinguals 

and suggest how it could be used to understand syntactic processing outcomes among late 

L2 learners. Chapter Four introduces research that I have undertaken on the construct of 

language dominance. Language dominance is defined and operationalized, and its 

potential influence on language processing is examined.  

Part Two of this dissertation presents an empirical study of relative clause 

attachment priming during comprehension in French as a first and second language. 

Chapter Five includes research questions and predictions concerning the priming study, 

and details the creation of stimuli, the method, and the procedure. Chapter Six presents 
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the statistical analysis and results of the syntactic priming study. Chapter Seven discusses 

the findings and implications of the priming experiment, including NS and L2 similarities 

and differences and their relation to theories of language processing, priming, and L2 

ultimate attainment. Further directions of study are also suggested.  
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Chapter 2:  Second Language Sentence Processing 

 

2.1 EMPIRICAL FOUNDATIONS  

Research on monolingual language processing has shown that sentence 

comprehension minimally involves classifying word strings in terms of structural 

properties and determining relations between words in order to derive a total 

interpretation of a sentence. Interpretation proceeds in real time: readers and hearers 

immediately attempt interpretation upon encountering a word, which involves applying 

grammatical knowledge and accessing and integrating semantic, pragmatic, and world 

knowledge to ensure that interpretations are plausible and appropriate. The interaction 

and time course of these procedures are captured under various processing models (see 

e.g. van Gompel & Pickering, 2007).  

These processes can be measured using behavioral on-line methods, including 

self-paced reading, sentence matching, cross-modal priming, and eye-tracking (see 

Roberts, 2012, for discussion), and brain-based techniques including ERP and fMRI (see 

Kotz, 2009, for review). Behavioral techniques measure the speed of responses to 

determine the processes that drive language comprehension. The linking assumption is 

that, when compared to a control condition, slower reading times or reaction times to a 

stimulus indicate processing difficulty (Mitchell, 2004). These processing costs may 

reflect trouble integrating a current word into the analysis of a sentence due to 

complexity, ungrammaticality, or ambiguity, or reflect the point at which reinterpretation 
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takes place in order to repair an initial interpretation that has led to misanalysis (Roberts, 

2012).  

A number of syntactic structures have been investigated in behavioral L2 sentence 

processing studies, including main verb versus reduced relative clause ambiguities (e.g. 

Juffs, 1998; Frenck-Mestre,!2005), subject versus object ambiguities (e.g. Juffs, 1998b; 

Juffs & Harrington, 1996; Frenck-Mestre & Pynte, 1997), filler-gap processing (e.g. 

Hoover & Dwivedi, 1998; Juffs & Harrington, 1995; Marinis et al., 2005; Williams, 

Möbius, & Kim, 2001), object relative constructions (e.g. Love, Maas, & Swinney, 

2003), and relative clause attachment ambiguities (e.g. Dussias, 2001; 2003; Felser, 

Roberts, Gross, Marinis, 2003; Fernández, 1999; 2003; Frenck-Mestre, 1997; 

Papadopoulou & Clahsen, 2003). Various language pairings have been studied, mostly 

involving English, Spanish, German, Greek, and French.  

One basic consensus arising from these studies is that L2 learners parse 

information incrementally, as NSs do, rather than waiting until the end of a sentence or 

“chunk” to interpret the input (Juffs & Harrington, 1995; Williams et al., 2001). How, 

when, and which sources of information are used during a parse have thus become the 

focus of this research. While L2 syntactic analysis is nativelike in that L2 users and NSs 

show immediate sensitivity to structural ambiguities and dependencies (e.g. Juffs, 2005; 

Williams et al., 2001; Williams, 2006), research suggests that L2 users may use different 

strategies or be receptive to different kinds of cues in the input when parsing. Evidence 

for this hypothesis comes from studies of garden path sentences, relative clause 

attachment ambiguities, and dependencies (e.g. Felser, Sato, & Bertenshaw, 2009; Havik 

et al., 2009; Juffs & Harington, 1995; Keating, 2009; Marinis et al., 2005). The following 

discussion focuses on evidence from relative clause attachment ambiguities and 

highlights some discrepancies and gaps in this line of research. 
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2.2 RELATIVE CLAUSE ATTACHMENT AMBIGUITIES  

The study of ambiguities as a means to understanding the cognitive processes that 

take place when a language is being understood has a long history in monolingual 

research (see Altmann, 1998), and has more recently entered into L2 research (e.g. 

Dussias, 2003; Dussias & Sagarra, 2007; Dussias & Cramer Scaltz, 2008; Felser et al., 

2003; Havik et al., 2009; Juffs, 1998; Rah, 2010; Rah & Adone, 2010). A certain type of 

ambiguity is presented when a relative cause (RC) is preceded by two referents that could 

function as its antecedent. Take the following example: 

 

1. a. I saw [NP [NP1i the author] [PP of [NP2 the book]]] [RCi that had long hair].  

 b. I saw [NP [NP1 the book] [PP of [NP2j the author]]] [RCj that had long hair].  

 c. I saw [NP [NP1 the sister] [PP of [NP2 the author]]] [RC that had long hair].  

  

Upon encountering the RC in example (1a), a reader is faced with two 

grammatically licit options for its antecedent, the author and the book, but further reading 

makes clear that the RC must ultimately modify the first of the two noun phrases (NPs) 

because authors can have long hair, but books cannot. Association of the RC to the first-

appearing potential NP referent is called NP1, non-local, or high attachment of the RC. 

Example (1b) is identical to (1a) except that the order of the nouns in the complex NP 

(NP1-of-NP2) is switched, so that the RC must attach to the second noun in order to be 

plausible. This is called NP2, local, or low attachment. Example (1c) is globally 

ambiguous, and the RC could felicitously modify either NP antecedent, since either 

resolution is grammatically and semantically plausible: both sisters and authors can have 

long hair. 
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Attachment preferences for resolving the ambiguity in (1c) have been found to 

differ cross-linguistically, with speakers of English, Romanian, and Swedish, among 

others, favoring NP2 attachment and speakers of languages like French, German, Greek, 

and Spanish favoring NP1 attachment (see Cuetos, Mitchell, & Corley, 1996, for review). 

Given these differences, it has been of interest to L2 researchers to investigate whether 

preferences in a non-native language resemble those of NSs.   
 

2.2.1 Mechanisms Underlying Attachment Preferences  

There are several accounts explaining how the parser resolves RC attachment 

ambiguities like (1c). Frazier and Fodor (1978) first proposed the Garden Path Theory, 

which argues for two main universal principles of parsing: Late Closure and Minimal 

Attachment. The Garden Path Theory predicts that the Late Closure principle guides the 

human parser in resolving RC attachment ambiguities through a preferential tendency to 

attach incoming material to the most recently processed NP as a consequence of memory 

constraints. This principle would be consistent with a preference for NP2 or low 

attachment, as seen in English monolinguals.  

Cuetos and Mitchell (1988) challenged the universality of the Late Closure 

strategy by showing that native Spanish speakers prefer NP1 or high attachment. In light 

of cross-linguistic differences in attachment preferences, several models have been 

proposed, including the Construal Hypothesis (Carreiras & Clifton, 1993; Frazier & 

Clifton, 1996; Gilboy, Sopena, Clifton, & Frazier, 1995), the Tuning Hypothesis 

(Brysbaert & Mitchell, 1996; Mitchell, Cuetos, Corley, & Brysbaert, 1995), Recency and 

Predicate Proximity (Gibson, Pearlmutter, Canseco-Gonzalez, & Hickok, 1996; 

Pearlmutter & Gibson, 2001), and the Implicit Prosody hypothesis (Fodor, 1998; 2002) 

(see Mitchell & Brysbaert, 1998, for review). 
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The Construal Hypothesis is a revised version of the Garden Path theory (Frazier 

& Clifton, 1996). According to this hypothesis, the parser distinguishes between primary 

and non-primary relations. Primary relations (i.e. arguments) adhere to the general 

parsing principles of Late Closure and Minimal Attachment. Non-primary relations (i.e. 

adjuncts, such as RCs), however, are not guided by these general structural principles. In 

a non-primary relation, such as a RC attachment ambiguity, a RC will be associated to 

the entire complex NP phrase, making either NP1 or NP2 a suitable RC host. Discourse 

principles will later introduce a bias for high attachment, in accordance with the 

Referentiality Principle, which directs the parser to construe a phrase as being relevant to 

the main assertion of the current sentence (i.e. the head of the complex NP). This results 

in a preference for NP1 attachment.  

In a language like English, where NP2 attachment is preferred, the Construal 

Hypothesis holds that this preference prevails for reasons other than the Referentiality 

Principle. A bias toward low attachment can be explained by the fact that English 

employs two forms of genitive constructions, illustrated in example (2).  

 

2. a. Don mentioned the servantNP1 of the actressNP2 who was on the balcony.  

 b. Don mentioned the actress’s servant who was on the balcony.   

 

Example (2a) is referred to as the Norman genitive, and (2b) is referred to as the 

Saxon genitive by Frazier and Clifton (1996). These authors propose that the Saxon 

genitive does not entail ambiguity of RC attachment because the only possible attachment 

site is servant. Attachment of the RC to NP2 (actress) is favored in the Norman genitive 

constructions. According to the Gricean maxim of avoiding ambiguity, if a language has 

both Saxon and Norman genitives, the use of the Norman genitive implies NP2 



 13 

attachment because, otherwise, the Saxon genitive, which can only entail attachment to 

one NP (i.e. the equivalent of NP1 in a Norman genitive construction), would be used. In 

other languages that only use genitives of the Norman type (such as Spanish or French), 

the Referentiality Principle holds, and NP1 or high attachment is preferred. 

Critiques of the Construal Hypothesis include difficulty in understanding how the 

parser is able to recognize the difference between primary and non-primary phrases and 

evidence from Dutch and Afrikaans that demonstrates a preference for high attachment, 

even in languages with both a Saxon and Norman genitive (Mitchell, Brysbaert, 

Grondelaers, and Swanepoel, 2000).   

Mitchell and colleagues developed the Tuning Hypothesis to explain language 

variation in attachment preferences (Cuetos et al., 1996; Mitchell et al., 1995; Desmet, 

Brysbaert, & De Baecke, 2002). The Tuning Hypothesis is a constraint-satisfaction model 

that views parsing principles as frequency-based strategies. It predicts that the NP2 

preference among English speakers is due to the fact that English speakers experience 

many more instances of local than non-local resolution (by syntactic or semantic cues). 

When confronted with an ambiguity, the parser will chose the solution that is ranked 

above the rest because it has given the best results in the past (Gilboy & Sopena, 1996). 

This claim has been supported by corpus studies showing correlations between 

attachment preferences in sentence comprehension and corpus frequencies (e.g. Desmet 

et al., 2002; Desmet & Gibson, 2003; but see Gibson & Schütze, 1999; but see Gibson, 

Schütze, & Salomon, 1996, for evidence that corpus frequencies do not predict 

preferences). The Tuning Hypothesis also predicts that parsing preferences should change 

if speakers are exposed to a greater amount of one particular attachment resolution over 

the other for an extended period of time.  
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Another account holds that RC attachment preferences are determined by the 

principles of Recency and Predicate Proximity (Gibson, Pearlmutter, Canseco-Gonzalez, 

& Hickok, 1996). Recency is reminiscent of the Late Closure Principle and directs the 

parser to preferentially attach incoming material to the phrase that is currently being 

processed. Predicate Proximity directs the parser to attach material closer to the predicate 

phrase, which leads to non-local attachment. The strength of the predicate phrase is 

thought to differ across languages. The model predicts that a language with a rigid SVO 

word order like English will not have very strong Predicate Proximity activation because 

the average distance of arguments to their heads is relatively small; Recency (or NP2 

attachment) thus dominates Predicate Proximity in English. Predicate Proximity 

activation will be stronger, resulting in NP1 or high attachment, in languages with 

relatively freer word orders (as in Spanish or French). This model is critiqued for having 

no way of predicting the weight of Predicate Proximity in a given language (Mitchell & 

Brysbaert, 1998). The suggestion that the weight of Predicate Proximity may be greater 

in languages with relatively free word order is also not supported by data from languages 

such as German (Augurzky, Alter, & Pechmann, 2004; Hemforth, Konieczny, & 

Scheepers, 2000). 

There is another model of processing which posits that a semantic representation 

of a sentence can be computed independently of a syntactic analysis and that this 

semantic analysis can be used to interpret linguistic input on the basis of heuristics. 

Heuristics may include associating the first noun encountered with the subject role or 

attending to the plausibility of lexical items (e.g. Bever, 1970; Ferreira, 2003;  

MacWhinney, 1987). Thus, it is possible for attachment of a RC to either NP1 or NP2 to 

be computed without the construction of detailed phrase structure (Witzel, Witzel, & 

Nicol, 2012). 
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Finally, Fodor (1998; 2002) has proposed that prosody plays an important role in 

determining attachment preferences, even in silent reading. The assumption in the 

Implicit Prosody hypothesis is that readers and hearers construct an autonomous and 

incremental prosodic analysis, alongside a syntactic analysis. At the interface, the 

syntactic and prosodic analyses are compared. Implicit Prosody was motivated by the 

observation that RC length affects RC attachment, with short RCs favoring local 

attachment and long RCs favoring non-local attachment (e.g. Fodor, 1998). In a 

production experiment, for instance, forced non-local attachment led to lengthening of 

NP2, while forced local attachment led to lengthening of NP1 (Lovríc, Bradley, & Fodor, 

2001). The Implicit Prosody account suggests that to achieve a prosodic balance, a short 

RC favors a reanalysis where the RC is associated with the intonational phrase of the 

NP2, but a long RC favors a reanalysis in which the NP1 and NP2 form a single prosodic 

unit (Dekydtspotter, Donaldson, Edmonds, Liljestrand Fultz, & Petrush, 2008). Omaki 

(2005) cites problems with the Implicit Prosody account, noting that there are only 

indirect sources of evidence for the Implicit Prosody hypothesis, and that, in fact, “the 

default prosody collected in production experiments may be a result of attachment 

preferences driven by other non-prosodic factors, rather than a cause of an attachment 

preference” (p. 39).  

The debate about the mechanisms underlying attachment preferences continues, 

and has carried over into L2 literature as well (see Dekydtspotter et al., 2008; Dussias, 

2001). The next section summarizes findings from L2 sentence processing studies that 

have investigated resolution of RC attachment ambiguities in both off-line and on-line 

experiments. 
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2.2.2 Second Language Preferences  

Research on monolingual RC attachment preferences and cross-linguistic 

variation sparked a parallel interest in L2 attachment preferences. Around a dozen 

published articles have treated the resolution of RC attachment ambiguities in an L2 since 

Fernández (1995) first examined Spanish-English bilinguals’ preferences. There is 

evidence of both nativelike and non-nativelike attachment decisions in off-line 

questionnaire studies, often modulated by L2 proficiency and/or experience. On-line 

studies yield mixed results as well, with several experiments revealing no preferences at 

all among L2 users.    

Fernández (1995) investigated off-line resolution of ambiguous English sentences 

in monolingual English speakers and two groups of Spanish-English bilinguals: early 

bilinguals (age of acquisition < 10), and late bilinguals (age of acquisition > 10). She 

distributed questionnaires with items such as The crowd cheered for the singer with the 

guitarist that was awarded a medal, each followed by a comprehension question (Who 

was awarded a medal?) and two possible answers (the singer/the guitarist). NSs of 

English demonstrated the expected preference for low attachment. The proportion of high 

vs. low attachment in bilingual groups was significantly different from that of the 

monolingual group, but the two bilingual groups did not differ from each other. 

Fernández noted that the majority of late bilinguals preferred (non-nativelike) high 

attachment, whereas only half of the early bilingual group showed a high attachment 

preference. Only one participant demonstrated no preference at all. Fernández found that 

proficiency (i.e. a binary self-assessment of language dominance) was the best predictor 

of attachment preferences. She concluded that L2 processing strategies might be difficult 

for late learners to learn and that bilinguals may transfer L1 strategies to the L2.  
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Dussias (1998) carried out another study of RC attachment preferences using an 

off-line questionnaire. Participants included Spanish and English NSs, as well as late 

Spanish learners of English, late English learners of Spanish, and early Spanish-English 

bilinguals. Sentences were of the type Peter fell in love with the sister of the psychologist 

who studied in California, and were followed by a comprehension question and two 

possible responses, as in Fernández (1995). English NSs strongly preferred low 

attachment, while Spanish NSs preferred high attachment. Surprising results were seen in 

the late bilingual groups. Late Spanish-English bilinguals showed a (nativelike) NP2 

attachment preference in English, but late English-Spanish bilinguals showed a (non-

nativelike) preference for NP2 in Spanish. Dussias concluded that her results were in line 

with the Tuning Hypothesis: late bilinguals’ NP2 preference in both languages was the 

effect of language dominance and exposure since this particular group was residing in the 

U.S. at the time of testing.  

In a later eye-tracking experiment, Dussias and Sagarra (2007) showed that even 

the L1 is permeable in terms of processing strategies. The on-line experiment involved 

Spanish NSs and Spanish learners of English: those with limited L2 immersion, and those 

with extensive L2 immersion. Sentences in the eye-tracking experiment were of the type 

NP1-of-NP2, but were not globally ambiguous, as in the off-line studies. Sentences were 

disambiguated by morphological and conceptual gender within the RC. Reading times 

were taken to reflect a NP1 attachment preference when reading times at the point of 

disambiguation within the RC were faster when the sentence was disambiguated toward 

NP1 attachment than when it was disambiguated toward NP2 attachment, and vice versa 

for a NP2 attachment preference. Reading times for Spanish NSs revealed a preference 

for NP1 attachment, as did the reading times for the bilingual group with limited 
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exposure to English. The bilingual group with extended English exposure, however, 

displayed an English-like preference for NP2 attachment.  

Frenck-Mestre (2002) also found evidence for a role of exposure in her on-line 

eye-tracking study of attachment preferences in English and Spanish learners of French. 

Learners were divided into groups with one year of average residency in France, and with 

five years residency. These groups’ performance was compared to that of French and 

Spanish NSs. Stimuli were sentences of the type NP1-of-NP2 and were disambiguated by 

verbal agreement (i.e. not globally ambiguous). NSs of French and Spanish exhibited the 

expected NP1 preference in reading times to the disambiguating region (see Zagar, Pynte, 

& Rativeau, 1997, for French monolingual preferences). The English-French bilingual 

group with less exposure to French preferred NP2 attachment, while the group with 

increased exposure revealed a nativelike preference for NP1 attachment. Frenck-Mestre 

concluded that the low-exposure group showed effects of L1 transfer, but that preferences 

may become nativelike with increasing exposure, in line with the Tuning Hypothesis.  

Rah (2010), however, found that language dominance (i.e. self-assessed relative 

proficiency) was a more reliable indicator of cross-linguistic transfer than length of 

exposure to the foreign language (cf. Fernández, 1995). She investigated resolution of RC 

attachment preferences among learners of French as a third language (native German 

speakers) using an off-line questionnaire. It was found that learners of French who were 

more dominant in English than French transferred attachment preferences from English 

to French, while learners of French who were more dominant in French than English 

were not influenced by the English preference. 

L1 transfer was also considered as an explanation (among others) for non-

nativelike preferences in “fluent” Chinese-English bilinguals in an eye-tracking study 

conducted by Witzel et al. (2012). The experiment involved temporarily ambiguous RC 
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attachment ambiguities in English, of the type NP1-of-NP2. Both NSs of English and L2 

users exhibited total reading time differences at the disambiguating region of the RC, 

indicating a low attachment bias for NSs and a high attachment bias for L2 users.   

Other researchers have found that a tendency to use low-cost processing 

strategies, rather than cross-linguistic transfer or low proficiency/minimal exposure, 

explains non-nativelike L2 attachment preferences. Dussias (2003) conducted an on-line 

self-paced reading experiment in Spanish and English. Stimuli included NP1-of-NP2 

sentences in English and Spanish disambiguated by natural gender (e.g. esposo 

“husband” vs. esposa “wife”) in the RC. Participants included English NSs, Spanish NSs, 

and two groups of English learners of Spanish: English-dominant and Spanish-dominant. 

Off-line interpretations in Spanish and English were collected with a questionnaire 

involving ambiguous sentences followed by a comprehension question and two possible 

answers. In the on-line task, participants read temporarily ambiguous sentences and 

answered comprehension questions unrelated to the ambiguity after one-third of them. 

Results of the off-line questionnaire revealed the anticipated NP1 preference for Spanish 

NSs and NP2 preference for English NSs. English-dominant bilinguals also preferred low 

attachment in their native language. In the Spanish questionnaire, English-dominant 

bilinguals and Spanish-dominant bilinguals patterned together, revealing a non-nativelike 

preference for low attachment. On-line results from Spanish sentences revealed a NP1 

preference for Spanish NSs, and a NP2 preference for Spanish-dominant bilinguals. A 

lack of preferences among English-dominant bilinguals was attributed to a lack of 

experimental power. In her discussion, Dussias highlighted the general preference for low 

attachment among bilinguals and concluded that the local attachment strategy may serve 

as a default, low-cost processing strategy.  
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Dekydtspotter et al. (2008) found similar results on-line but not off-line. This 

study used self-paced reading to investigate preferences for NP1-of-NP2 structures that 

were fully ambiguous in two groups of English learners of French: 2nd semester 

undergraduates and 4th semester undergraduates. In an on-line self-paced reading task, 

participants were presented with ambiguous RC constructions preceded by a 

disambiguating context. Following the RC sentences, a particular interpretation of the 

ambiguity was probed, and participants chose “yes,” “no,” or “can’t tell,” and only those 

answered “yes” were analyzed. L2 participants exhibited a (nativelike) preference for 

high attachment in the off-line questionnaire tasks, qualified by RC length. On-line, all 

L2 participants preferred NP2 attachment, indicating that the preceding context did not 

play a role in real time analysis. Interestingly, final judgments of interpretation in the on-

line task revealed a 64% NP1 preference among the more advanced learners of French, 

but only a 36% preference for NP1 attachment among the less advanced learners. The 

difference in strength of NP1 preference among the L2 groups following comprehension 

questions in the on-line task suggests an influence of proficiency and/or exposure where a 

nativelike preference for high attachment develops with increasing L2 experience. The 

discrepancy between off-line and on-line preferences was taken to implicate syntactic 

processing that is autonomous from other aspects of sentence comprehension, such as 

discourse processing. The authors conclude that the L2 groups’ on-line preference for 

NP2 attachment signifies a reflex to parse input quickly and attach the RC to the closest 

NP.  

Maia, Fernández, Costa, and Lourenço-Gomes (2007) also observed that, in early 

phases of processing, attachment preferences are driven by a locality principle. A review 

of studies investigating Romance speakers’ preferences for RC attachment ambiguities 
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led the authors to posit that it is only in off-line tasks where the cross-linguistic 

differences in high and low attachment preferences emerge.  

  A discrepancy between off-line and on-line preferences is also reported in 

Dinçtopal-Deniz (2010) for Turkish-English bilinguals. Whereas bilinguals showed a 

high attachment preference throughout an off-line questionnaire, in an on-line task, 

bilinguals preferred to attach the RC high with animate antecedents and low with 

inanimate antecedents. Native Turkish and English speakers both preferred low 

attachment in off-line and on-line tasks. The authors conclude from the on-line results 

that bilinguals are guided by lexical-semantic rather than syntactic information, though 

there is no clear explanation for a consistent (non-nativelike) high attachment preference 

in the off-line task.  

Divergent off-line and on-line preferences is not a consistent finding, however, as 

one study found similar results for off-line and on-line tasks, but in this study, no 

attachment preferences among L2 speakers were observed for either task, even among 

high-proficiency L2 users (Papadopoulou & Clahsen, 2003). The authors examined RC 

attachment preferences in native Greek speakers and advanced Spanish, German, and 

Russian learners of Greek through self-paced reading. Like Greek monolinguals, Spanish, 

German, and Russian monolinguals have an NP1 attachment preference, so in the 

experiment, presumed biases were congruent between participants’ L1 and L2. Despite 

this congruence, no clear attachment preferences were apparent for any L2 group in 

reading time data or in off-line interpretations. L2 attachment preferences were lacking 

specifically in structures with potential referents linked by a (morphologically expressed) 

genitive (e.g. the sister of the author), which, however, elicited the predicted NP1 bias 

among NS. NPs linked with the Greek equivalent of the preposition with (e.g. the sister 

with the author) were processed with nativelike low-attachment attachment preferences.  
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The authors attributed differences in the processing of RC sentences with the 

prepositions of and with to the properties inherent in the prepositions. The preposition 

with is assumed to assign a thematic role to its NP object, in contrast to genitive of, which 

appears for purely syntactic reasons (Sturt, Branigan, & Matsumoto-Sturt, 1999). The 

authors interpreted the absence of preferences in the complex genitive condition and 

nativelike preference in the with condition as learners’ failure to apply structure-based 

parsing principles and a tendency to over-rely on nonstructural cues. L2 users’ 

preferences for RC attachment, as indicated by reading times, depended on lexical 

information, as nativelike parsing preferences were found in learners of Greek for NP1-

with-NP2 constructions that contained a thematic preposition (see also Dinçtopal-Deniz, 

2010), but no preference for either NP1 or NP2 attachment was observed for NP1-of-NP2 

genitive constructions which contained a non-thematic preposition. In the absence of 

nonstructural cues, as in the genitive conditions, subjects made attachment decisions 

randomly. 

The importance of examining individual data is exemplified in Omaki (2005), 

who also found no attachment preferences when Japanese-English bilinguals read 

ambiguous RC constructions in English. Yet when examined individually, some 

participants displayed nativelike RC attachment preferences, whereas others transferred 

preferences from their L1. In addition to suggestions that a lack of RC attachment 

preferences in Papadopoulou and Clahsen (2003) could be the result of group averaging 

(Dussias & Piñar, 2009; Omaki & Ariji, 2005; Rah, 2010), results on the processing of 

RC ambiguities in the other studies mentioned demonstrate some discrepancies with the 

finding that L2 users lack preferences which complicates our understanding of L2 

comprehension of complex RC constructions. Recall that Frenck-Mestre (2002) found 

that relatively non-proficient L2 users transferred their native language preferences when 
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parsing RC attachment ambiguities in French. Crucially, learners who were more 

proficient in the L2 and had spent more time immersed in an L2-speaking environment 

resolved ambiguities with NP1 attachment, the same pattern found for native French 

speakers. These results suggest that proficiency and/or experience modulates L2 

processing and can affect RC attachment decisions (see also Dekydtspotter et al., 2008; 

Dussias, 1998; Dussias & Sagarra, 2007; Fernández, 1995; Rah, 2010). 

Other studies have demonstrated that L2 learners use low-cost processing 

strategies during comprehension that are nevertheless structure-based. Dussias (2003) 

found L2 attachment preferences for NP1-of-NP2 constructions, but they differed from 

NSs: L2 users favored NP2 over NP1 attachment in both their L1 Spanish and L2 

English, despite a strong bias for NP1 attachment among monolingual speakers of 

Spanish. One possible explanation is that bilinguals differ from NSs in their general 

preference for a more economical local (NP2) attachment strategy over a non-local (NP1) 

attachment strategy (see also Dekydtspotter et al., 2008; Maia et al., 2007). 

Another issue in the investigation of L2 attachment preferences is that RC 

attachment preferences are not always robust or stable, even in an L1. While Dussias’ 

(1998) questionnaire revealed a strong low attachment preference among English 

monolinguals (86%), English speakers favored low attachment only 58% of the time in 

the questionnaire used by Mitchell and Cuetos (1991). Furthermore, while some on-line 

data have shown that English monolinguals have a low attachment preference, where the 

RC is read faster in sentences disambiguated toward low attachment than in sentences 

disambiguated toward high attachment (Carreiras & Clifton, 1995), others find no 

preference at all (Carreiras & Clifton, 1993; Henstra, 1996). Omaki (2005) showed that 

preferences within a group of L2 users may also vary, with some showing nativelike 

preferences, and some showing transfer of L1 preferences.   
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There is evidence from monolingual research that even working memory capacity 

modulates RC attachment preferences (e.g. Kim & Christianson, 2012). Working 

memory capacity refers to the pool of cognitive resources involved in the storage of 

information in the face of interfering processes and distraction. The standard measure to 

assess working memory capacity is the Daneman and Carpenter (1980) span task, which 

simultaneously taps storage and computational aspects of working memory. Working 

memory capacity differs between individuals and has been shown to cause differences in 

the processing and interpretation of temporarily ambiguous and globally ambiguous 

sentences (Just & Carpenter 1992; King & Just 1991).  

Mendelsohn and Pearlmutter (1999) conducted an off-line questionnaire study 

with English NSs and found that participants with low working memory span preferred 

non-local attachment, whereas those with high working memory span did not show a 

particular preference. Another off-line experiment in English and Dutch conducted by 

Swets, Desmet, Hambrick, and Ferreira (2007) found a statistically significant negative 

correlation between working memory capacity and attachment preference, with lower 

reading span scores producing more non-local attachment responses, and vice versa.  

The inverse relationship between working memory capacity and RC attachment 

preferences is a counterintuitive finding considering the assumption, in studies like 

Dussias (2003), that local attachment is computationally less costly. Mendelsohn and 

Pearlmutter (1999) suggested that limited computational resources only allow low-spans 

to keep the NP1 active in working memory, preventing them from encoding the NP2 as a 

potential attachment host. On the other hand, high-spans have sufficient resources to 

maintain both NP1 and NP2 in working memory, which makes available the option of 

local attachment. Swets, Desmet, Clifton, and Ferreira (2004) offer an alternative, though 

less substantial, explanation that holds that the Recency principle (Gibson, Pearlmutter, 
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Canseco-Gonzalez, & Hickok, 1996) that directs the parser to local attachment is simply 

a more costly computational procedure than the Predicate Proximity principle that 

produces non-local attachment; comprehenders with low working memory spans thus 

adopt the less costly Predicate Proximity principle. 

Unlike off-line investigations of the effect of working memory capacity on RC 

attachment preferences, on-line studies have reported positive correlations between 

working memory capacity and attachment preferences. Traxler (2007) conducted an eye-

tracking experiment with NSs of English and found that an increase in certain reading 

time measurements for NP1 attachment was associated with a decrease in working 

memory. In other words, low-span readers preferred low attachment. Felser et al. (2003) 

carried out a self-paced reading study in which English-speaking children demonstrated a 

similar positive relationship between working memory capacity and RC attachment.  

Kim and Christianson (2012) also examined RC attachment preferences of 

English speakers of different working memory capacities. The authors posit that 

divergent findings for on-line vs. off-line experiments on the effect of working memory 

could be due to the fact that the former tend to employ stimuli that are disambiguated, 

while the later use globally ambiguous sentences. Kim and Christianson used a 

paraphrase decision task paradigm in order to understand off-line and on-line preferences 

for globally ambiguous sentences. English speakers showed working memory effects for 

RC processing in both off-line RC attachment preferences and on-line reading time 

measures. A significant negative correlation between reading span scores and RC 

attachments was observed in the off-line data, and in the on-line task, low-spans showed 

longer reading times for NP2 than high-spans. The explanation provided by Kim and 

Christianson is that low-span participants pause between the NP2 and the modifying RC, 
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“which serves to ‘chunk’ NP1 and NP2 into a single unit,” thus leading to more high 

attachment interpretations than the high-span readers (see also Swets et al., 2007).  

Perhaps more revealing than individual differences in RC preferences is the 

finding that the language comprehension system might not even deliver complete and 

faithful representations of the stimuli used in psycholinguistic studies of RC attachment 

ambiguities (see also Section 2.3). Brysbaert and Mitchell (2000) used Dutch sentences 

similar to Mary liked the son of the actresses who are on the balconies to examine 

whether Dutch speakers would use disambiguation cues to make high or low attachments 

of RCs in an off-line questionnaire. Accuracy rates were surprisingly low (79%), 

suggesting that participants were only sometimes sensitive to morphosyntactic 

disambiguation cues and at other times interpreted sentences according to whatever 

analysis seemed more semantically appropriate.  

The mixed findings in the L2 literature—unclear effects of proficiency, questions 

about the use of structure-based parsing, some studies reporting clear attachment 

preferences, and some reporting a lack of preferences—along with evidence that RC 

attachments are not always stable even in a L1, suggest a need for new ways of 

examining RC attachment ambiguities. One methodology for studying comprehension of 

ambiguous RC constructions, syntactic priming, is discussed in Chapter Three. But first, 

the next section introduces the concept of shallow processing, which has come to 

characterize L2 processing given the findings from some RC attachment experiments and 

other L2 processing studies. 
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2.3 SHALLOW PROCESSING  

2.3.1 Shallow Structure Hypothesis  

Based on the evidence from RC attachment ambiguities and on findings from the 

processing of long-distance dependencies (Felser & Roberts, 2007; Marinis et al., 2005), 

Clahsen and Felser (2006a; 2006b; 2006c) have proposed that whereas L2 users make use 

of lexical-semantic and pragmatic information during parsing in the same way as native 

speakers, they rely exclusively on lexical-thematic cues to interpret grammatical data 

(Felser & Roberts, 2004; Williams et al., 2001; Papadopoulou & Clahsen, 2003) and are 

unable to exploit structural information that would create detailed syntactic 

representations. In this way, L2 parsing is fundamentally different from NS parsing, 

which makes use of both lexical-thematic and abstract syntactic information (Clahsen & 

Felser, 2006b). Since its proposal, the Shallow Structure Hypothesis (SSH) has been both 

supported (Felser et al., 2009; Keating, 2009) and criticized on methodological and 

theoretical grounds (e.g. Dekydtspotter, Schwartz, & Sprouse, 2006), indicating that there 

remains a need for innovative approaches to addressing the issues that the SSH raises. 

The SSH is essentially a theory of both the on-line parsing decisions that L2 users 

make, as well as the representations that are ultimately constructed. To illustrate, example 

(3) shows how a NS may represent a long-distance dependency such as The nurse who 

the doctor argued that the rude patient had angered is refusing to work late. Following 

 

3. [DP The nurse [CP [whoi [the doctor argued [CP [e2] that the rude patient had angered 

[e1] ]]]…is refusing to work late.2  

      (Clahsen & Felser, 2006b, p. 32) 

 
                                                
2 DP = determiner phrase; CP = complementizer phrase. 
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the subjacency principle, when NSs encounter the complementizer that, they activate a 

mental representation of the preceding filler who, which signals the beginning of a new 

subordinate clause. By reactivating the filler at intermediate gaps (=e2), semantic 

integration at the subcategorizing verb angered is quicker compared with filler 

integration in extraction sentences of the same length but which lack intermediate gaps 

(e.g. The nurse who the doctor’s argument about the rude patient had angered is refusing 

to work late.)  

 In contrast, L2 processing is more “rudimentary,” and semantic or conceptual 

representations of sentences are built on the basis of lexical, semantic, pragmatic, and 

contextual knowledge. Section 2.2.2 gave an account of how ambiguous RC resolution is 

lexically driven in L2 groups (Papadopoulou & Clahsen, 2003). Figure 1 shows how L2 

processing of example (3) might proceed. According to the SSH, L2 sentence 

comprehension involves assigning thematic roles to predicators and associating modifiers 

 
____________________________________________________________________ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

____________________________________________________________________ 
 

Figure 1:  Representation of L2 processing, from Clahsen and Felser (2006b, p. 32).    
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with semantic hosts. The dependency in Figure 1 can be resolved by associating the filler 

with its subcategorizer, but this process is shallow in the sense that it is not mediated by 

syntactic gaps. 

The SSH additionally posits that detailed structural parsing is unavailable to L2 

users, regardless of proficiency and exposure (Marinis et al., 2005; Felser & Roberts, 

2007). Yet the contributions of certain individual factors to L2 parsing are not fully 

understood. Some findings indicate that parsing strategies do indeed change over time as 

L2 users become more proficient in the target language and gain L2 experience (e.g. 

Frenck-Mestre, 2002), and that L1 transfer (e.g. Frenck-Mestre & Pynte, 1997) and 

cognitive factors, such as speed of processing, lexical access, or working memory (e.g. 

Dekydtspotter et al., 2006; Havik et al., 2009; Kelly, 2003; Kim & Christianson, 2012) 

may modulate nativelike outcomes. These factors are discussed again in Chapter Four. 

 

2.3.2 “Good Enough” Processing in Monolinguals  

Shallow processing is not unique to L2 users, and a key issue in the investigation 

of NS-L2 differences is that NS processing may be less stable, less detailed, and less 

accurate than generally thought (Christianson, Hollingworth, Halliwell, & Ferreira, 2001; 

2010; Dabrowska, 2012; Ferreira, 2003; Ferreira, Bailey, & Ferraro, 2002). That is, NSs 

may undertake processing that is “good enough” for the task at hand, employing simple 

semantic and syntactic heuristics, rather than detailed structural processing (see Ferreira 

& Patson, 2007, for review of “good enough” processing).  

For instance, when college-level English monolinguals in Ferreira (2003) were 

asked to identify the agent or “do-er” of the action in a passive construction that involved 

non-canonical thematic role orders (i.e. patient-agent) such as The dog was bitten by the 
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man, a surprising number of participants incorrectly identified the dog as the agent. These 

results were taken as evidence that English speakers use a heuristic that associates the 

syntactic positions of subject and object with the thematic roles agent and patient, 

respectively, due the frequency of this structure in English. Such a heuristic may be 

selected over a more detailed, structural processing route because it is more readily 

available or because it conforms to real-word knowledge (Ferreira & Patson, 2007). In an 

extension of the Ferreira (2003) study using structural priming, Christianson, Luke, and 

Ferreira (2010) found that English speakers who had listened to plausible and implausible 

active and passive sentences produced passive sentences more often after plausible 

passives and implausible actives, showing that non-syntactic information (i.e. 

plausibility) can influence a sentence’s ultimate syntactic analysis. 

Another example comes from the interpretation of temporarily ambiguous garden-

path sentences. Ferreira et al. (2002) found that after listening to sentences such as While 

Anna dressed the baby played in the crib, NSs of English often answered “yes” to 

questions such as Did the baby play in the crib? and Did Anna dress the baby?. The 

content words and the predicate–argument structure of the first part of the sentence 

(While Anna dressed the baby . . .) caused participants to incorrectly interpret the baby as 

both the agent of played and the patient of dressed.  

It has been argued that these findings reflect representations for comprehension 

that are shallower and less detailed than might be required. The reliance on conceptual 

and real-world knowledge seen in instances of monolingual processing resembles the 

reliance on semantic and pragmatic information that has been witnessed among some L2 

participants in L2 processing research. In light of these similarities, it is important to 

determine how incomplete or indeterminate L1 representation and processing compares 

to L2 representation and processing. While Clahsen and Felser (2006b) suggest that 
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unlike NSs, adult learners are restricted to shallow processing, it is still unclear whether 

shallow processing is a limitation or rather a strategy selected by L2 users, perhaps 

because this route is more readily available and less cognitively demanding than a full 

parsing route (Gillon Dowens, 2006). In this case, we might expect that in some 

circumstances, such as when morphosyntactic and semantic outputs elicit representations 

that are incompatible, both NSs and L2 users would make use of parsing heuristics. This, 

along with evidence of morphosyntactic processing among L2 users, would call into 

question the notion of a fundamental difference between L2 and NS processing (see also 

Dekydtspotter et al., 2006).  

 

2.4 SUMMARY  

In sum, there is conflicting data on L2 attachment preferences. Both nativelike 

and non-nativelike preferences have been found off-line. Non-nativelike preferences may 

be attributable to language exposure, proficiency, or cross-linguistic transfer. Indeed, we 

have seen that even a L2 may influence processing procedures in the L1 (Dussias & 

Sagarra, 2007). On-line, we find fewer instances of nativelike behavior, though Frenck-

Mestre (2002) found that increased exposure to the L2 resulted in nativelike preferences 

for L2 speakers of French. In some on-line studies, reading times suggest that L2 users 

make use of a default, low-cost Recency strategy (Dekydtspotter et al., 2008; Dussias, 

2003). In others, L2 speakers display no preferences at all, perhaps due to a deficiency in 

structural processing (Dussias, 2003; Papadopoulou & Clahsen, 2003).  

By the same token, we have seen that robust and clear RC attachment preferences 

among monolinguals are not always found. Taking into account L2 findings from RC 

attachment ambiguities, along with other L2 processing data, Clahsen and Felser (2006b) 
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have made a strong case for deficiencies in grammatical processing among late L2 

learners, but, given the mixed results in RC attachment ambiguities in particular, it would 

be useful to look into RC attachment ambiguities further.  

Furthermore, considering the similarities with NSs in the overuse of lexical, 

pragmatic, and real world information at the expense of syntax, it is worthwhile to 

question whether there is a fundamental difference between native and non-native 

processing, as suggested in the SSH. In cases where processing becomes difficult, it is 

possible that both NSs and L2 users will rely on shallow processing (see Hopp, 2010). It 

is also important to further probe the hypothesized unavailability of syntax among L2 

users, given the effects of proficiency, exposure, and individual cognitive differences 

mentioned above. Chapter Four discusses these participant variables and how they relate 

to the concept of relative language dominance, which is argued to be a potentially 

significant variable in L2 processing.  

A next step in the study of RC attachment ambiguities then is to understand the 

nature of RC attachment decisions in late L2 learners, whether syntactic or not, to 

compare L2 and NS performance, and to examine situations in which both groups might 

rely on non-structural over structural information. One possibility is to look beyond RC 

resolution preferences and examine the nature of these processes using new 

methodologies. In the monolingual literature, for instance, Carreiras, Salillas, and Barber 

(2004) employed ERPs to discriminate the nature of the information involved in the 

attachment of RCs to one NP or another—whether syntactic or semantic. Desmet and 

Declercq (2006), Gambi and Caramelli (2012), and Loncke, Van Laere, and Desmet 

(2011) have examined RC attachment ambiguities in a new way by studying priming of 

RC structure as a means to understanding the nature of RC attachment decisions. 
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Structural priming and its potential applications for L2 sentence processing are explored 

in the following chapter.  
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Chapter 3:  Syntactic Priming 

 

3.1 DEFINITION 

One interesting feature of human language is that previously heard or spoken 

utterances affect subsequent language comprehension and production in a number of 

ways. For instance, second mention of a word within a conversation is produced with 

shorter duration (Bell, Brenier, Gregory, Girand, & Jurafsky, 2009), picture naming takes 

less time if a semantically related word has already been encountered (Balota, Boland, & 

Shields, 1989), sentences are read faster if they are syntactically related to a previously 

read sentence (Devauchelle, Oppenheim, Rizzi, Dehaene, & Pallier, 2009), and speakers 

tend to repeat the syntax of utterances they have just heard in otherwise unrelated 

productions (Bock, 1986). The phenomenon known as priming, which these examples 

illustrate, has been widely demonstrated in experimental procedures. Priming occurs 

when the language planning or parsing system recognizes a relationship between two 

stimuli, so by examining which utterances prime other utterances we can acquire 

information about the representations that are constructed during language production 

and comprehension. Though this method has been used primarily for the study of adult 

monolingual language processing, it is also informative about processing in other 

populations, such as L2 learners. The current chapter discusses syntactic priming 

methodology, its implications for processing, and its application to L2 processing 

research. 
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Syntactic priming is one kind of priming that involves the repetition or facilitated 

processing of structural aspects of a previously encountered stimulus, usually at the 

sentence level. Although all levels of processing (e.g. lexical, thematic, phonological) 

may prime to some extent, there is ample evidence that purely syntactic properties can be 

primed independent of these other levels (Pickering & Ferreira, 2008). Some researchers 

use the terms syntactic priming or syntactic persistence to describe this phenomenon, 

while others prefer to adopt the more general term structural priming since it affords the 

possibility of aspects of priming that are not purely syntactic, such as priming of thematic 

role order (Pickering & Ferreira, 2008). I arbitrarily adopt the term syntactic priming in 

this dissertation. 

 

3.2 SYNTACTIC PRIMING PARADIGMS  

3.2.1 Priming in Production 

Bock (1986) was the first to systematically study syntactic priming effects in an 

experimental setting. Her method involved having participants repeat a prime sentence 

that contained the syntactic structure of interest then describe a picture, all under the 

guise of a memory task. The idea behind the task was that production of one of two 

structural alternatives, such as the passive versus active construction, would influence 

participants’ structural choices in a subsequent task. Take for example the structural 

alternations in (4) and (5). 

 

4. a. The lumberjack kicked the pirate.  

 b. The pirate was kicked by the lumberjack.  
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5. a. The nurse kissed the mummy. 

 b. The mummy was kissed by the nurse.  

 

Following production of an active sentence like (4a), speakers tend to produce sentences 

with parallel structure like (5a), rather than (5b), despite being semantically unrelated. 

Likewise, the passive prime in (4b) steers speakers toward producing sentences that have 

equivalent structure like (5b), instead of the alternative in (5a). 

This pattern of results was obtained in Bock (1986) for active and passive 

sentences in English, as well as for datives, which entail a choice between prepositional-

object constructions (e.g. The pirate gave an axe to the lumberjack) and double-object 

constructions (e.g. The pirate gave the lumberjack an axe). The data were taken as 

evidence of priming effects specific to syntactic form and independent of content. Such 

findings sparked an interest in syntactic priming that has lasted for almost three decades 

(see Pickering & Ferreira, 2008, for review).  

 

3.2.2 Priming during Comprehension  

Syntactic priming is well attested during production, but the effect has also been 

demonstrated in comprehension. During comprehension, syntactic priming involves 

facilitation of processing due to previous processing of the same grammatical structure, 

independent of meaning. Syntactic priming during comprehension has been shown with 

picture matching (e.g. Branigan, Pickering, & McLean, 2005; Pickering, McLean, & 

Branigan, 2012), eye-tracking (e.g. Traxler & Pickering, 2005), ERP (e.g. Ledoux, 

Traxler, & Swaab, 2007), self-paced reading (e.g. Harrington & Dennis, 2003; Kim, 

Carbary, & Tanenhaus, 2009; Traxler & Tooley, 2008), and the visual world paradigm 
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(e.g. Arai, van Gompel, & Scheepers, 2007; Carminati, van Gompel, Scheepers & Arai, 

2008).  

In general, priming effects tend to be weaker in comprehension than in 

production, owing to the fact that some “boost” is usually needed, whether a lexical boost 

or frequent repetition of the prime structure (Pickering & Ferreira, 2008). A lexical boost 

refers to stronger priming when the prime and target constructions contain the same verb. 

Several comprehension studies (using a range of methods) have found priming when the 

verb was repeated from prime to target but no significant priming without verb repetition 

(Arai et al., 2007; Branigan et al., 1995; Ledoux et al., 2007; Pickering & Traxler, 2008; 

Traxler & Tooley, 2008). However, others have found priming even in the absence of 

overlapping verbs (Kim et al., 2009; Pickering et al., 2012; Scheepers & Crocker, 2004; 

Thothathiri & Snedeker, 2008; Traxler, 2008).  

 

3.3 ALTERNATIVE EXPLANATIONS OF SYNTACTIC PRIMING  

A number of alternative explanations of syntactic priming effects have been 

advanced, including priming of phonological, lexical, and conceptual structure, as well as 

animacy and markedness. Yet for each alternative, there are data that show syntactic 

priming to be isolable (for review see Branigan, 2007; Pickering & Ferreira, 2008). This 

is not to say that these levels of priming do not have any influence, however, since some 

may contribute to an augmentation of the syntactic priming effect. Syntactic priming 

receives a lexical boost from verb repetition, for example (Pickering & Branigan, 1998). 

There is also evidence that translation equivalents (e.g. geven “give” in Dutch and give in 

English) can boost cross-linguistic priming effects (Schoonbaert, Hartsuiker, & 

Pickering, 2007). These studies suggest that the syntactic information being primed is 
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closely linked to a particular verbal entry, though priming of syntactic information at 

levels unrelated to lexical entries has also been reported (e.g. Desmet & Declercq, 2006; 

Scheepers, 2003). 

Syntactic priming cannot be chalked up to purposeful repetition or a simple 

memory phenomenon. First, in natural speech there are plenty of examples of 

unintentional repetitions that result in speech errors, such as I cared for him and loved for 

him, where loved for is an inadvertent parallel of the first phrasal verb (Miss California 

USA Carrie Prejean on Larry King Live, November 10,! 2009). The subtle and 

spontaneous nature of such errors contrasts sharply with the deliberate reuse of a previous 

structure for stylistic or rhetorical purposes (Loebell & Bock, 2003). Nor can priming be 

explained away as a memory trick. Normal sentence recall is notoriously imperfect, and 

even after just a few seconds it is difficult for people to distinguish between previously 

heard sentences with identical structure from those with structural changes unless the 

change results in a difference in meaning (Johnson-Laird & Stevenson, 1970; Lombardi 

& Potter, 1992; Sachs 1967). Yet syntactic priming results in above-chance effects that 

are remarkably long lasting, persisting over ten intervening sentences (Bock & Griffin, 

2000, experiment 2) and, in some cases, lasting up to a week (Kaschak, Kutta, & 

Schatschneider, 2011). !
It is worthwhile to point out that although robust syntactic priming effects have 

been observed in numerous studies on monolinguals, not all investigators are in 

agreement that autonomous syntactic representations are implicated in these effects. 

According to a Construction Grammar account, any and all syntactic differences entail 

semantic-pragmatic differences (Goldberg, 1995), therefore priming cannot be attributed 

to purely syntactic phenomena. At the same time, Bock and Loebell (1990) found 
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priming between differing thematic roles (locatives to passives), which disfavors an 

explanation of priming as the repetition of constructional meanings.  

 

3.4 SYNTACTIC PRIMING AS EVIDENCE OF SENTENCE PROCESSING  

It is not entirely clear what mechanisms underlie syntactic priming. Two 

alternative accounts exist: one based on activation and one based on learning. The 

competing accounts of syntactic priming effects have been called representational (also 

feature-based activation) and procedural accounts, respectively (Loebell & Bock, 2003). 

A representational account holds that priming is lexically activated, while a procedural 

account proposes that priming involves the reuse of procedures at the phrasal level. A 

representational account also predicts that priming involves short-term activation from 

explicit memory representations, whereas a procedural account predicts long-term 

automatic learning effects. 

 

3.4.1 Representational Models  

Pickering and Branigan (1998) have proposed a model of priming involving 

residual activation of so-called combinatorial nodes. According to this model, lemmas 

contain information about the argument structure of a verbal entry. Lemma nodes are 

linked to combinatorial nodes that encode the specific combinatorial information 

associated with a particular lemma. The ditransitive verb give, for instance, is linked to 

two nodes, one encoding the prepositional-object dative construction (NP PP), and one 

encoding the double-object construction (NP NP). Lemmas that share syntactic structure 

are linked to the same combinatorial node so that residual activation of a lemma that 
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shares a combinatorial node with a subsequently activated lemma will prime the structure 

represented by that node. 

 

3.4.2 Procedural Models  

Bock and Griffin (2000) suggest that there are instead long-term implicit learning 

processes that account for syntactic priming (see also Chang, Dell, Bock, & Griffin, 

2000; Loebell & Bock, 2003). On this view, priming essentially reflects the workings of a 

learning mechanism that changes the connection weights of the representational units that 

support meaning-to-syntax mappings with the result that the same message elements tend 

to be mapped to the same structures in future tasks. In other words, priming between two 

utterances occurs when the task at hand requires the use of the same processing 

operations that were used in a previous language experience because of an unconscious 

and permanent change in knowledge of the structure. Syntactic construction does not 

simply involve the activation of a single lemma and corresponding combinatorial node; it 

involves phrasal-level assembly of syntactic constituents (Salamoura & Williams, 2006). 

 

3.5 SYNTACTIC PRIMING IN BILINGUALS 

In this section, I review recent studies that have reported on structural priming in 

bilingual populations and address their contributions to questions concerning the limits of 

L2A. Structural priming is a potentially valuable methodology for investigations of L2 

ultimate attainment since it is a well-established experimental technique in monolingual 

research, it offers a way to investigate both production and comprehension, and it is 

conducive to relatively interactive and naturalistic tasks.  
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Bilingual priming has been observed from production to production (Desmet & 

Declercq, 2006; Loebell & Bock, 2003; McDonough, 2006; Salamoura & Williams, 

2007), comprehension to production (Bernolet et al., 2007; Bernolet, Hartsuiker, & 

Pickering, 2009; Hartsuiker, Pickering, & Veltkamp, 2004; McDonough, 2006; 

Schoonbaert et al., 2007), and comprehension to comprehension (Harrington & Dennis, 

2003; Nitschke, Kidd, & Serratrice, 2010; Weber & Indefrey, 2009). There do not appear 

to be differences in strength of priming between production-production and 

comprehension-production designs (Hartsuiker et al., 2004; McDonough, 2006). 

Comprehension priming in monolingual studies has typically been found to produce 

weaker priming effects than production priming, but in the existing studies on bilingual 

comprehension priming, effects were fairly robust in that lexical repetition was not 

necessary (Harrington & Dennis, 2003; Nitschke et al., 2010; Weber & Indefrey, 2009). 

A number of tasks have been used in production studies. Bock and colleagues’ 

picture description paradigm described in Section 3.2.1 was used in Loebell and Bock 

(2003) and McDonough (2006) for bilinguals. Hartsuiker et al. (2004) pioneered the use 

of a confederate scripting paradigm in bilingual priming studies (see Branigan, Pickering, 

& Cleland, 2000, for monolingual priming studies), whereby participants seated in front 

of separate but intercommunicating computers take turns describing pictures and 

verifying their partner’s descriptions. One participant, the “confederate,” produces prime 

sentences displayed on the computer rather than free-choice picture descriptions. The 

actual participant is unaware that the other is a confederate. This interactive task enables 

researchers to study priming in a more ecologically valid way, but it has the same 

shortfall as Bock and colleagues’ paradigm, namely that the picture description task 

limits the kinds of structures that can be examined. To get around this limitation, others 

have used written or oral sentence completion tasks (Desmet & Declercq, 2006; 
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Salamoura & Williams, 2006; 2007) or memorized sentence recall (Meijer & Fox Tree, 

2003). Sentence completion allows participants a choice in the production of both primes 

and targets, though it must be established that they are sensitive to the cues used to bias 

the prime sentence in one direction or another. The principle behind sentence recall is 

that a target sentence is produced first and the structure of an intervening sentence prime 

may influence recall of the target sentence. The benefit of sentence recall, in addition to 

the benefit of more freedom in choosing constructions to investigate, is that the 

intervening prime followed by a distraction task may reduce the chance of obtaining 

translation effects, which would essentially create within-language priming instead of the 

expected between-language priming. The downside is that forgetting rates in a sentence 

recall task can be quite high (around 40% in Meijer & Fox Tree, 2003, experiment 2). 

The tasks used in production priming necessarily differ from those used in 

comprehension priming. Despite these differences, though, comprehension priming and 

production priming are not incomparable; it has been suggested that similar processes 

underlie priming in both comprehension and production (e.g. Chang et al., 2000; Chang, 

Dell, & Bock, 2006; Pickering et al., 2012). In their comprehension priming study, 

Nitschke et al. (2010) used a picture selection task in which ambiguous object- or 

subject-relative clauses, followed by two pictures, were presented to participants on a 

computer screen. Participants selected the picture that matched the preceding sentence. 

Harrington and Dennis (2003) investigated priming during comprehension of subject and 

object extraction sentences. Each sentence was presented in either a Match condition, in 

which both sentences were the same structure, or Mismatched condition, where one of 

each structure was presented. Reading times were compared between the Match and 

Mismatched conditions through a self-paced reading task. The two experiments in Weber 

and Indefrey’s (2009) comprehension priming study included a self-paced reading task, 
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and an fMRI procedure that measured brain responses to written stimuli. Unlike the other 

studies reviewed, Weber and Indefrey’s behavioral task did not force a choice between 

two constructions on the part of the participants.  

 

3.5.1 Cross-linguistic Priming  

To date, around fifteen studies have been published on syntactic priming in 

bilinguals that focus on the question of shared versus separate syntactic representations in 

the two languages (Bernolet et al., 2007; 2009; Desmet & Declercq, 2006; Fleischer, 

Pickering & Mclean, 2012; Hartsuiker et al., 2004; Loebell & Bock, 2003; McDonough, 

2006; Meijer & Fox Tree, 2003; Park, 2010; Salamoura & Williams, 2006; Salamoura & 

Williams, 2007; Schoonbaert et al., 2007; Shin & Christianson, 2009; 2011; Weber & 

Indefrey, 2009). Of these, only one is a study of cross-linguistic priming during 

comprehension (Weber & Indefrey, 2009). The majority of the studies described below 

ask whether, as for lexical representations, syntactic information is shared between a 

bilingual’s L1 and L2. Cross-linguistic priming offers an ideal way to investigate this 

question. The predictions are that if syntactic representations for a bilingual’s two 

languages are shared, then syntactic priming between the two languages should occur. 

The absence of cross-linguistic priming is evidence for separate stores of syntactic 

information. Though these priming studies treat cross-linguistic priming, rather than 

priming within the L2, they have implications for research on nativelikeness in L2A as 

well.  

A review of findings from bilingual priming studies suggests that syntactic 

structures that are similar in a bilingual’s L1 and L2 may have shared representations in 

the bilingual mind. This has been found for a number of language pairings, including 
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Dutch-English (Bernolet et al., 2007; 2009; Desmet & Declercq, 2006; Salamoura & 

Williams, 2006; Schoonbaert et al., 2007), Spanish-English (Hartsuiker et al., 2004; 

Meijer & Fox Tree, 2003), German-English (Loebell & Bock, 2003; Weber & Indefrey, 

2009), Greek-English (Salamoura & Williams, 2007), Polish-English (Fleischer et al., 

2012), Korean-English (Park, 2010; Shin & Christianson, 2009; 2011), and Dutch-

German (Bernolet et al., 2007). It has been observed for such structural alternations as 

NP modification with adjectives/relative clauses (Bernolet et al., 2007), actives/passives 

(Bernolet et al., 2009; Fleischer et al., 2012; Hartsuiker et al., 2004; Weber & Indefrey, 

2009), prepositional-object/double-object datives (Meijer & Fox Tree, 2006; Salamoura 

& Williams, 2006; 2007; Schoonbaert et al., 2007; Shin & Christianson, 2009; 2011), 

verb-direct object pronoun order (Meijer & Fox Tree, 2003), and high/low relative clause 

attachment (Park, 2010). Finally, there is evidence that bilinguals have shared 

representations for comprehension as well as production (Weber & Indefrey, 2009). 

Structural priming from one language to another is one indicator of cross-

linguistic interaction of syntactic information, but it does not entirely rule out the 

possibility of partially shared systems or even separate but interacting systems 

(Hartsuiker & Pickering, 2008; Weber & Indefrey, 2009). Several studies have gone a 

step further in demonstrating that priming between languages is equally powerful as 

priming within the L1, which argues for real overlap between the two systems. Desmet 

and Declercq’s (2006) experiments involving relative clause attachment priming within 

Dutch and between Dutch and English showed equal priming effects for the two (10.57% 

and 10.73%, respectively). Weber and Indefrey (2009) observed faster reading of primed 

targets from the third word onward for the active/passive alternation among German-

English bilinguals whether primes and targets were in the same or different languages. 

Moreover, they found no statistically significant distinction between repetition 
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suppression effects (i.e. decreases in brain activity in specific regions of interest 

following repetition of syntactic structure) either within or between languages. Dutch-

English bilinguals in Schoonbaert et al. (2007) showed similar priming effects within 

(11%) and between (8%) languages in the absence of verb repetition or translation 

equivalence between prime and target, though it is worth mentioning that L1 structural 

priming with lexical repetition was significantly greater than L1-L2 priming with 

translation equivalents (see also Bernolet et al., 2007). The authors interpret this finding 

in terms of weak L2 lemma activation. The lemma of the L2 translation of the L1 prime 

verb and its link to the combinatorial node that encodes the prime structure receives less 

activation than the lemma of the L1 prime verb and its link to the prime structure. 

Nevertheless, that priming between languages is not compromised relative to priming 

within the L1 in the absence of lexical and translation-equivalent repetition argues for a 

shared-syntax account. 

Clearly, cross-linguistic priming can proceed in two ways: from the L1 to the L2 

or vice versa. There is some indication that priming in either direction is equally robust. 

Schoonbaert et al. (2007) found that L2-L1 priming effects were almost identical in both 

directions (L1-L2 8%; L2-L1 7%). However, L1-L2 priming benefited from a translation 

equivalence boost, but L2-L1 priming did not. This asymmetry is interpreted in the 

following way: In L1-L2 priming, the L2 target lemma reactivates the L1 prime lemma, 

with some activation spreading via the link between the L1 prime lemma and the 

combinatorial node that has just been used with this lemma. But when priming occurs 

between the L2 and L1, the L1 target lemma does not strongly reactivate the L2 prime 

lemma, making the priming effect similar in degree to priming without translation 

equivalents. 
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On the other hand, Loebell and Bock (2003) noticed a trend toward weaker L2-L1 

priming, though it did not reach significance. Weaker L2-L1 priming compared with L1-

L2 priming is not ruled out by a procedural account. Loebell and Bock (2003) discuss the 

possibility that one’s dominant language (presumably the L1 for these participants)3 may 

also be dominant in a processing sense. That is, L1-L2 priming may be stronger either 

because the dominant L1 produces more effective implicit learning, or alternatively 

because “there may be more to be gained by the weaker language” (Loebell & Bock 

2003, p. 810). Accordingly, priming should have more of an effect on the L2 than on the 

L1.  

Out of the fifteen or so bilingual priming studies, only three experiments find no 

evidence of cross-linguistic priming. While Loebell and Bock (2003) saw L1 to L2 and 

L2 to L1 priming effects in German-English bilinguals’ choice of dative constructions, 

there was no priming observed for active/passive constructions, which the authors 

attribute to differences in German and English passive phrase structure. German passives 

can be formed with the main verb in sentence-final position, as in example (6a). The 

equivalent meaning in English is shown in (6b).  

 

6. a. Die Böden den werden täglich von dem Hausmeister gereinigt.  

 “The floors are daily by the janitor cleaned.” (literally)  

 b. The floors are cleaned daily by the janitor.  

       (Loebell & Bock, 2003, p.797) 

 
                                                
3 Loebell and Bock (2003) discuss dominance in terms of the weaker/stronger language but imply that 
participants’ L1 is necessarily the stronger or more dominant language. It is important to dissociate 
dominance in principle from the L1. Dominance is a construct that is independent of the L1, as a bilingual’s 
stronger language may in some cases be the L2. (See Chapter 4 for a discussion of the construct of 
language dominance.) 
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The absence of a priming effect between these passive structures is taken as evidence that 

phrase structure equivalence is crucial to priming. 

From a representational view of priming, Hartsuiker et al. (2004) consider the 

lack of cross-linguistic priming for German and English passives a consequence of word 

order (rather than phrase structure) differences. In their study of priming with equivalent 

Spanish-English passive structures, bilinguals produced significantly more passives after 

passive primes than after active primes. Whether identical word order is necessary for 

priming has been a topic of interest for several other bilingual priming studies. Bernolet 

et al. (2007) found that word order influences whether priming will take place in 

modified NP structures. No priming was found between Dutch and English NP-relative 

clause structures, presumably because Dutch RCs are verb-final, whereas in English they 

are verb-medial. Indeed, the same procedure with Dutch-German bilinguals, whose 

languages both contain verb-final RCs, resulted in priming of NP-relative clause 

constructions. 

There seems to be equal support, however, for a non-significant role of word 

order in bilingual priming experiments. Contrary to Loebell and Bock (2003), Weber and 

Indefrey’s (2009) comprehension study revealed priming of passives between German 

and English despite differences in structure. Desmet and Declercq (2006) discovered that 

cross-linguistic RC attachment priming was insensitive to word order differences 

between Dutch and English. Park (2010) found structural priming of actives and passives 

between typologically dissimilar Korean (L1) and English (L2). Finally, participants in 

Bernolet et al. (2009) were primed in English by Dutch passives, whether the Dutch 

equivalent of the English by-phrase appeared in the same (final) position as in English, or 

before the main verb. The priming effects were weaker, however, for the latter. 
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Interestingly, even though the structure of double-object datives was the same in 

the majority of participants’ L1 and L2 in McDonough (2006), there was no cross-

linguistic priming for double-object datives (though priming did occur with prepositional-

object datives). McDonough suggests that the L2 users had not learned the structure 

under investigation, so the lack of priming was due to a proficiency deficit. While 

proficiency effects are plausible, we must also note that McDonough’s subjects included 

a variety of L1 backgrounds (mostly Chinese), so it may be the case that there were 

structural differences between the various L1s and English that account for the lack of a 

priming effect. But McDonough’s suggestion is nonetheless important to consider: even 

if there is structural equivalence between the L1 and L2, a particular structure may not 

automatically be viable in the L2. 

Finally, Meijer and Fox Tree (2003) attribute a lack of priming between English 

and Spanish for single versus double negation to pragmatic non-equivalence. These 

investigators used a sentence recall task in which Spanish-English bilinguals were to 

recall a target structure with double negation (7a) after hearing an English prime with 

either single negation (7b) or a non-negative control sentence. Spanish negatives may 

alternatively be produced with single negation (7c), so it was assumed that the English 

prime would affect negative marking on Spanish sentences. 

 

7. a. No quedaba nunca gente a ese hotel cuando el otro existía.  

 “No there-were never people in this hotel when the other existed.” (literally)  

 b. Nothing can be done about the girl’s dress which got ruined at the party. 

 c.  Nunca quedaba gente a ese hotel cuando el otro existía 

       (Loebell & Bock, 2003, p.797) 
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No priming effects were found, however, and there was a strong tendency for 

single negation in recall of all Spanish targets. The authors suggest that the single- and 

double-negation structures may not be interchangeable, since some participants noted 

pragmatic differences between the two, and some even claimed to rarely use the double-

negation structure. The relative markedness of double-negation could thus account for its 

disuse during the priming experiment. 

A recent study found priming on the level of information structure in English-

Polish bilinguals: bilinguals were more likely to produce English passives after hearing 

either a Polish passive or a Polish OVS sentence than after hearing a Polish baseline 

sentence (Fleischer et al., 2012). The authors point out that priming from Polish OVS to 

English passives cannot be syntactic, as OVS and passive sentences differ considerably in 

constituent structure and voice. They propose that passive and OVS sentences share 

properties at the level of information structure: unlike in active sentences, both passive 

and OVS structures assign emphasis to the patient. “These results are therefore 

compatible with the claim that speakers construct a level of information structure that 

represents entities, the thematic roles they play in the event being described, and their 

emphasis…. Moreover, this level of representation is shared across languages” (p. 574). 

The authors go on to explain that equivalent priming in the OVS and passive conditions 

could result from decisions about information structure being made before decisions 

about syntax.    

In sum, the majority of bilingual structural priming studies report syntactic 

priming between the two languages of a bilingual, but priming effects may be contingent 

on equivalency between the two constructions under investigation in terms of pragmatic 

usage (Meijer & Fox Tree, 2003), speaker knowledge (McDonough, 2006), and possibly 

word order (Loebell & Bock, 2003). Cross-linguistic priming indicates that bilinguals’ 
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representations of structure are shared between the two languages, but the cases in which 

no priming is observed point to important factors at work in priming effects. 

The results of Meijer and Fox Tree (2003) indicate that pragmatic preferences can 

outweigh structural considerations. That is, for priming to occur, the stimuli must be 

structural as well as pragmatic equivalents (or at least close approximates). Findings from 

Fleischer et al. (2012) suggest that priming from a L2 to L1 may happen at a level of 

information structure that precedes syntactic representation. McDonough’s (2006) results 

show that if L2 lexical connections to structural representations or processing procedures 

are not sufficiently strong, priming may not occur at all. This hypothesis accords with 

Loebell and Bock’s (2003) assessment of the role of a dominant language in priming (see 

above). Finally, the lack of priming in Loebell and Bock (2003) raises questions about the 

exact degree of equivalence between two structures that is necessary for priming to occur. 

Hartsuiker and colleagues emphasize the role of word order parity, whereas Bock and 

colleagues emphasize phrase structure parity. Whether due to surface word order or 

phrase structure differences, there is still conflicting evidence about whether or not such 

differences are important at the level of priming, and this will have to be settled in future 

research.  

 

3.5.2 Priming in a Second Language  

There are only a few studies that compare syntactic priming within the L2 to 

priming in the L1 or to priming among NSs, most involving priming during production. 

Bernolet and colleagues’ (2007) look at NP priming in Dutch NSs and Dutch learners of 

English reveals that priming that occurs among NSs can also occur within in the L2. In 

picture description tasks, L2 learners produced more NP-relative clause structures after 
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NP-relative clause primes than after adjective-NP primes. Unlike the Dutch NS group, 

however, L2 English speakers showed no advantage for repeated head nouns (i.e. no 

lexical boost) and showed weaker priming effects (14% L2 vs. 18% NS), though it is not 

clear whether this difference is significant. Schoonbaert et al. (2007) also found that 

priming within an L2 was slightly weaker than L1 priming (22% and 28% respectively). 

This study looked at dative structures in Dutch and English. In their L1 and their L2, 

Dutch learners of English produced more prepositional-object datives after prepositional-

object primes than after double-object primes in a picture description task. Similar to 

what was seen in Bernolet et al. (2007), priming was enhanced by a lexical boost in the 

L1 experiment but not in the within-L2 priming experiment.  

For the same dative alternation, McDonough (2006) also observed more 

prepositional-object structures than double-object structures after priming by L2 English 

prepositional-objects. Unfortunately, this study does not provide a NS comparison, as the 

L2 group was of a wide variety of L1 backgrounds, including Chinese, Farsi, Korean, 

Portuguese, Serbian, Sinhala, Spanish, Thai, and Turkish. Also lacking a NS comparison 

group, McDonough and Mackey (2008) nevertheless showed that intermediate Thai 

learners of English could be primed by question formation and that high levels of priming 

were associated with greater advances in L2 question formation development. Similarly, 

Biria and Ameri-Golestan (2010) found priming during production in the L2 of Persian-

English learners, along with learning effects that transferred to the written modality. 

Contrary to Bernolet et al. (2007) and Schoonbaert et al. (2007), Nitschke et al. 

(2010) found stronger syntactic priming during comprehension in English-German and 

English-Italian bilinguals compared to NSs of German and Italian. The researchers tested 

comprehension of German and Italian RC structures that were ambiguous between 

subject and object interpretations in a picture selection task. There was clear evidence of 
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priming within the L2 German and L2 Italian groups. Syntactic priming was stronger in 

the L2 groups than in the NS groups: “In line with experience-based learning accounts of 

syntactic processing (Chang et al., 2006; Mitchell, 1994), reduced exposure is equivalent 

to weaker representations, which may render L2 speakers more susceptible to priming 

than L1 adult speakers” (p. 107). 

Data from Harrington and Dennis (2003) and Flett (2003) support the hypothesis 

that L2 speakers are more susceptible to priming. Flett (2003) studied syntactic priming 

effects in L2 speakers of Spanish (native English speakers) and observed larger priming 

effects (during production) for Spanish passives in L2 groups than in NSs. The task 

involved a dialogue game in which a naïve participant and a native Spanish-speaking 

confederate took turns describing pictures. The confederate’s script was meant to prime 

active and passive sentences. In a self-paced reading task, Harrington and Dennis (2003) 

compared reading times to subject and object extraction sentences that were presented in 

either a Match condition (both sentences were of the same structure) or a Mismatched 

condition (one of each structure was presented). Despite a large amount of variability in 

the L2 data, reliable on-line priming effects were found for L2 learners of English but not 

for NSs, suggesting that “priming may occur where there are insufficient sentences traces 

in memory to support sentence interpretation” (Harrington & Dennis, 2003, p. 510). 

Park (2008) is the only study to find quantitatively similar priming effects 

between L2 users and NSs. Park looked at within-language priming among English and 

Korean bilinguals using a task involving repetition of an auditory stimulus, followed by 

picture description (experiments 1a, 1b, 2). For active/passive and dative alternate 

structures, Park found similar priming in the L1 and L2 of bilingual participants for all 

structures except the double-object dative in L2 English.  
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Kim and McDonough (2008) found a role for L2 proficiency in structural 

priming. They conducted a priming study involving Korean learners of English as a 

foreign language at three different proficiency levels. Participants completed a picture 

description task following interaction with a confederate whose speech was scripted with 

passives. The impact of shared lexical items between primes and targets in passive 

English sentences was greater for low-proficiency participants than the higher-

proficiency groups, suggesting that low-proficiency learners are more dependent on 

individual lexical items than advanced learners. 

These few studies indicate that L2 users can be primed by syntactic information, 

as NSs are, though sometimes more weakly and sometimes more strongly. The 

occurrence of priming within the L2 is not terribly surprising since the structures 

examined are often equivalent in participants’ L1 and L2 and cross-linguistic priming has 

indicated that similar structures have shared structural representations or procedures. Yet 

priming results in Kim and McDonough (2008), Park (2008), and McDonough (2006), 

where priming in English is seen in participants from a variety of L1s, some of whose 

structures differ from English, is suggestive that even when L2 structures diverge from 

L1 structures we may also find L2 priming. 

Findings that L2 priming exhibits weaker effects overall may be the result of 

methodological issues. Unlike the other studies reported above which compared priming 

in an L2 group to a NS group of the same language, Bernolet et al. (2007) compared 

priming in L2 English to priming in Dutch NSs, while Schoonbaert et al. (2007) 

compared priming within a bilingual’s L1 and L2. Differences in comparison groups may 

account for the weaker L2 priming effects in these studies that are not observed in the 

other studies with a language-equivalent NS comparison. It seems more logical, a priori, 

that a L2 would show greater priming effects, given that structures that are more weakly 
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represented tend to prime to a greater extent (e.g. Jaeger & Snider, 2007; Loebell & 

Bock, 2003, Nitschke et al., 2010).  

 

3.6 SUMMARY 

Although the mechanisms responsible for priming and the precise nature of the 

structural information primed are debatable, overall, there is ample evidence for a level of 

priming that is structurally related. Syntactic priming effects are incidental and reflective 

of the cognitive operations involved in building and analyzing syntactic structure.  

We have seen that studies on syntactic priming in bilinguals can tell us about this 

particular population’s representation and processing of syntax. The fairly consistent 

finding of shared levels of syntactic representation in the L1 and L2 of a bilingual is 

difficult to reconcile with the SSH, which finds no place for L1 transfer during L2 

sentence comprehension. Bilingual priming findings suggest that the L2 acquisition of 

constructions that exist in a bilingual’s L1 should be facilitated (e.g. Weber & Indefrey, 

2009), and indeed that priming might constitute the learning mechanism by which 

acquisition of the structure proceeds (Loebell & Bock, 2003; McDonough & Mackey, 

2008). If representations in the L2 are structurally deficient, as the SSH claims, there 

ought to be a “mapping incompatibility” between speakers’ L1 and L2 representations 

(Clahsen & Felser, 2006a), which we do not find in cross-linguistic bilingual priming 

research.  

RC attachment preferences, discussed in Section 2.2.2, have been fairly well 

studied in L2 processing literature. Generally, on-line L2 preferences are either absent or 

non-nativelike, as indicated by reading times during sentence comprehension. 

Interestingly, while the priming study of Meijer and Fox Tree (2003) shows that 
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prepositional-phrase attachment preferences were shared when the same in the bilinguals’ 

L1 and L2, Papadopoulou and Clahsen (2003) found no L1 transfer effects in relative 

clause reading time even though the L1 and L2 shared attachment preferences. The 

discrepancy may relate to a difference between comprehension and production data. A 

possible interpretation is that during comprehension, L2 readers are in fact processing 

sentences shallowly (in the sense of Ferreira & Patson, 2007) so that no commitment in 

preference is definitively made, whereas because a choice is forced in production, L2 

users recognize attachment sites and thus undergo priming. This suggestion makes 

important claims about processing differences in comprehension and production, which 

warrant more thorough investigation in future research.  

That bilinguals experience structural priming in their non-native language 

suggests a certain degree of nativelikeness and challenges the SSH, which assumes that 

L2 users do not access syntactic information during processing because of an 

epistemological difference between the L1 and L2 grammars. Priming does not appear to 

require high levels of proficiency, as the L2 participants in the studies that compared NSs 

and within-L2 priming were not living in the L2 context, were unbalanced bilinguals, and 

rated their proficiency lower than any other bilingual group in this survey of structural 

priming studies (Bernolet et al., 2007; Schoonbaert et al., 2007). There are indications, 

though, that a minimum proficiency threshold is required to ensure that L2 participants 

are familiar with the structures tested (McDonough, 2006). 

However, L2 priming may differ from L1 priming in terms of strength of priming. 

Along with findings that L2 priming exhibits weaker effects overall, there are accounts of 

greater priming in the L2 compared to NSs. One consideration for future research then is 

whether strength of priming in the L2 is affected by proficiency, exposure, and language 

dominance. Kim and McDonough’s (2008) and McDonough’s (2006) results are 
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suggestive that proficiency and exposure to primes may influence priming, and Loebell & 

Bock (2003) have considered the effect of dominance on priming.  

The fact that structural priming occurs in the L2 is indication that L2 users are 

processing structural aspects of L2 input. This finding speaks to the debate about 

conceptual versus syntactic processing particularly important to L2A research. Although 

participants in bilingual priming studies have presumably not reached end state, they 

show the ability to be primed on a purely syntactic level, which could be used to argue 

against the hypothesis that L2 processing proceeds through shallow, non-syntactic routes 

(but see Fleischer et al., 2012). However, it may be countered that the structures 

investigated in bilingual priming studies are not sufficiently diagnostic and that 

grammatical constructions more complex than active/passive distinctions (e.g., long-

distance dependencies) may reveal non-nativelike priming effects due to representational 

differences between L2 users and NS. Thus, using more complex syntactic structures in 

future experiments, such RC attachment ambiguities, may provide more diagnostic 

conditions under which to look at bilingual structural priming. 

In conclusion, syntactic priming is a valuable tool for L2 processing research 

because it can address the nature of the representations that L2 users construct. For 

example, we can use priming to explore whether L2 users construct representations in 

terms of grammatical relations, thematic roles, or both. So far, no studies have looked at 

RC attachment priming during comprehension within a second language. Part Two of this 

dissertation details a study of syntactic priming in French as a first and a second language 

using RC ambiguities. But first, the following chapter explores the notion of individual 

differences in L2 processing and specifically focuses on the construct of language 

dominance and its potential role in L2 processing. 
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Chapter 4:  Language Dominance 

 

4.1 INTRODUCTION 

This chapter begins with a discussion of L2 user characteristics that influence 

performance on L2 processing tasks. I suggest that relative language dominance is an 

underexplored variable in L2 processing which may account for some of the cognitive 

factors that determine L2 performance. I then explain the construct of relative language 

dominance, options for measurement of dominance, and the relevance of dominance to 

L2 processing research.  

 

4.2 FACTORS AFFECTING SECOND LANGUAGE SENTENCE PROCESSING  

A number of factors have been identified as potential modulators of L2 

processing, including L1 transfer, proficiency in or exposure to the L2, age of acquisition, 

and differences in cognitive resources, such as processing automaticity or working 

memory capacity (see Dussias & Piñar, 2009, for review). Evidence for L1 effects comes 

from several studies on the processing of syntactic ambiguities and RC constructions 

(Frenck-Mestre, 1997; Frenck-Mestre & Pynte, 1997; Fernández, 1999; Nitschke et al., 

2010). Proficiency has been found to modulate L2 processing in the limited number of 

behavioral studies addressing the issue, including those assessing RC attachment 

(Frenck-Mestre, 2002), subject-object ambiguities (Hopp, 2006), word order variation in 

embedded clauses (Hopp, 2010), and main vs. reduced RC ambiguities (Rah & Adone, 

2010). 
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Though only a few behavioral studies have directly investigated proficiency 

effects in L2 processing, they are commonly observed in brain-based data. Recent 

reviews suggest that in both hemodynamic and electrophysiological measures, L2 users 

converge on nativelike patterns with increasing proficiency (Green, Crinion, & Price, 

2006; Indefrey & Davidson, 2009; Steinhauer, White, & Drury, 2009; van Hell & 

Tokowicz, 2010). Although the absence of a left-anterior negativity in ERP data on 

sentence processing has been touted as an indicator that late L2 learners lack the early 

automatic processes associated with sentence comprehension (e.g. Mueller, Hahne, Fujii, 

& Friederici, 2005), recent studies provide cases of nativelike ERP responses to word 

category violations and morphosyntactic agreement violations at high proficiencies 

(Rossi, Gugler, Friederici, & Hahne, 2006; Steinhauer, White, Cornell, Genesee & White, 

2006). Steinhauer et al. (2006) examined processing in late Chinese and French learners 

of English at low and high proficiency levels. It was found that in response to syntactic 

word category violations, the high but not the low proficiency groups exhibited a 

LAN/P600 that was indistinguishable from that of NSs. No LAN effects were found in 

the low proficiency groups, suggesting that this component develops with increasing 

proficiency. Evidence from fMRI suggests that proficient late learners recruit the same 

brain areas for L1 and L2 sentence-level processing, although perhaps more strongly for 

the L2 (Indefrey & Davidson, 2009). Brain-based data lend support to the behavioral 

results suggestive of a role for proficiency in L2 processing.  

Although recent reports find L2 proficiency to be more predictive of 

neurolinguistic behavior than age of acquisition (AOA) (Green et al., 2006; Steinhauer et 

al., 2009), AOA nevertheless remains one of the most important variables in the outcome 

of L2 acquisition (e.g. Abrahamsson & Hyltenstam, 2009; Birdsong & Molis, 2001; 

Bley-Vroman, 1989; Bylund, 2009; DeKeyser, 2000; Johnson & Newport, 1989; Meisel, 
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2010; Muñoz & Singleton, 2011; Reichle, 2010). A critical period for language 

acquisition was made popular by Lenneberg (1967) and later extended to L2A in Bley-

Vroman’s (1989) Fundamental Difference Hypothesis. A strong version of the Critical 

Period Hypothesis (CPH) for L2A holds that significant deficits in production and 

comprehension should characterize individuals who begin to learn a L2 after the end of a 

proposed critical period compared to those who begin to learn a L2 prior to the end of 

this period. The span of the critical period is generally thought to begin with birth and 

end with puberty; the boundary associated with puberty is variably located either at the 

beginning of puberty or the end of maturation (Birdsong, 2006a; Singleton & Ryan, 

2004). 

One crucial piece of evidence for the CPH then is the observation of a 

discontinuity in AOA effects on ultimate L2 attainment located somewhere around 

puberty. The most commonly observed function relating AOA to ultimate L2 attainment 

is not discontinuous, however, and instead suggests a linear trend whereby levels of 

ultimate attainment decline steadily beginning in childhood and extend over the AOA 

span (Birdsong, 2006a). Rather than a maturational milestone after which L2 acquisition 

is not possible, there seems to be a linear decline in L2 ultimate attainment with 

advancing AOA.  

But because there are a variety of factors that distinguish early and late L2A 

(neural, cognitive, attitudinal, experiential), it is important to underscore that it is not 

possible to attribute age-related effects to any one factor (Birdsong, 2009; for review, see 

Herschensohn, 2007). An example from Birdsong (personal communication) is that 

declines in working memory due to cognitive aging may go hand in hand with 

motivational declines over age. Birdsong (2009) breaks down the four major classes of 

age-related effects as neurobiological (e.g. declines in plasticity), neurocognitive (e.g. 
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shrinking brain volume), cognitive-developmental (e.g. increasing processing 

“bandwidth” that is detrimental to L2 learning), and linguistic-experiential (e.g. 

entrenched L1 representations that interfere with L2 learning).  

Direct effects of cognitive variables on L2 processing in a L2 have also been 

investigated. Although working memory span is thought to play a role in monolingual 

sentence processing (e.g. Traxler, 2007; Mendelsohn & Pearlmutter, 1999), there is 

mixed evidence for the effects of working memory in L2 sentence comprehension. Felser 

and Roberts (2007) took a measure of working memory capacity based on the Daneman 

and Carpenter (1980) reading span test and found no influence of working memory in the 

processing of indirect object RCs (e.g. John saw the peacock to which the small penguin 

gave the nice birthday present in the garden last weekend). Similarly, Juffs (2005) saw 

no effect of reading span scores on the processing of dependencies in L2 English. In 

Felser et al. (2009), when participants were able to reread portions of stimuli (i.e. during 

tracking of eye movements) rather than being forced to recall previously processed 

information (i.e. during speeded grammaticality judgments), reading span did not affect 

anaphora processing.  

On the other hand, there is evidence that the availability of working memory does 

play a role in L2 parsing. Dussias and Piñar (2009) found that recovery from a misparse 

was influenced by working memory capacity, with high-span L2 users recovering more 

quickly than low-spans with the help of semantic plausibility cues. Havik and colleagues 

(2009) observed that only high working memory span German learners of Dutch 

displayed a nativelike preference for subject extraction in subject-object ambiguities, as 

revealed by a lack of reanalysis effects in the object relative condition.  

The mixed evidence for the effects of working memory limitations is puzzling, 

but methodological and conceptual issues may be at play. Though Felser and Roberts 
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(2007) found no working memory capacity effects, participants’ working memory 

capacity was only tested in the L2 which, according to Havik et al. (2009), “does not 

offer the scope to pick up potential variations in [working memory] span” (p. 76). To 

explain the lack of working memory effects in Juffs (2005), Havik et al. (2009) point out 

that proficiency differences in English learners could have masked any working memory 

effects. Traxler (2006) has argued that caution should be taken when interpreting the 

relationship between working memory and parsing performance in any case. Among 

other factors, conceiving of working memory as a discrete rather than continuous variable 

may exaggerate differences. In addition, working memory may serve as a proxy for other 

potentially important cognitive variables (Bowden, Sanz, & Stafford, 2005).  

Researchers like McDonald (2006) have pointed out that working memory 

capacity may not be the most important source of processing difficulty, and other sources 

of difficulty, such as poor L2 decoding and inadequate processing speed could be 

responsible for performance deficits in the L2. On-line measures obtained for L2 users 

during reading of isolated sentences reveals increased processing times compared to 

natives (Dekydtspotter et al., 2006; Felser et al., 2009; Frenck-Mestre, 1997; Frenck-

Mestre & Pynte, 1997; Hoover & Dwivedi, 1998; Segalowitz & Hébert, 1990). Increased 

reading times have been attributed to a lack of automaticity in the L2, perhaps leading to 

a tendency to reread portions of visually presented sentences (Frenck-Mestre, 2002; 

Papadopoulou, 2005). Using speed as an indicator of processing automaticity, Kelly 

(2003) found that indeed low automaticity—not storage capacity differences—taxes 

cognitive resources and disrupts sentence comprehension for slower L2 readers. 

Dekydtspotter et al. (2006) suggest that low automaticity and processing efficiency, even 

among advanced L2 users, arises from a struggle with underlearned lexical access 

routines. Another explanation is proposed by Sorace (2011), who claims that processing 



 62 

inefficiency results from difficulty integrating multiple sources of information in real 

time. Hopp’s (2010) study involving detection of case marking violations suggests that 

specifically the processes used to access and compute grammatical features are less 

automatized in L2 users.  

Williams (2006) provides evidence that L2 users perform worse on tasks that 

create a memory burden, which may contribute to non-nativelike results in more 

demanding experimental designs. While the authors do not interpret their results in this 

way, differences in the data from eye-tracking vis-à-vis speeded grammaticality judgment 

tasks in Felser et al.’s (2009) study of anaphoric processing also imply that L2 users may 

incur processing costs associated with certain task demands. Germaine to the discussion 

of task demands, Hopp (2010) observed that L2 users’ on-line grammaticality judgments 

were similar to NSs’ when NSs were under processing pressure (i.e. in speeded-up 

conditions).  

While the precise details of L2 processing inefficiency have yet to be untangled, 

there is ample evidence that cognitive resources play a role in L2 processing.  

Considering that many L2 studies continue to indicate that even proficient bilinguals 

require additional cognitive resources during L2 processing as compared to L1 

processing (e.g. McDonald, 2006; Michael & Gollan, 2005; Segalowitz & Hulstijn, 

2005), the question of whether L1-L2 processing differences can be explained under a 

cognitive load account remains an intriguing one. 

Another factor that has been touched upon in L2 processing studies, but not fully 

explored, is language dominance. In the case of RC ambiguities, both Dussias (2003) and 

Rah (2010) have proposed a role for language dominance in L2 processing. Rah (2010) 

asked trilingual participants to give self-ratings of language dominance. These ratings 

then predicted cross-linguistic transfer in a study of subject- and object-RCs. Dussias 
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(2003) did not investigate language dominance directly, but her results showed different 

RC attachment patterns for bilinguals differentiated by language dominance. In these 

cases, dominance is conceived in terms of relative proficiency in the L2. While 

proficiency is certainly a component of language dominance, the following sections offer 

a broader definition of dominance that accommodates multiple contributing factors to 

relative language abilities.  

The following sections also pinpoint a more restricted definition of dominance 

that addresses relative processing abilities in a L1 versus L2. Birdsong (2006b) suggests 

that apart from experiential and psychosocial conceptions of language dominance, 

dominance can be thought of in psycholinguistic terms. As a measure of relative 

psycholinguistic abilities, language dominance may serve as an umbrella factor, 

encompassing some of the cognitive considerations that hinder L2 comprehension, and as 

such be used to predict L2 processing outcomes. 

First, it is important to clarify the construct of language dominance and determine 

the ways in which it may influence L2 processing. The following sections offer a broad 

and narrow definition of language dominance, describe a project aimed to clarify this 

construct and its measurement, and explain its value for L2 processing research. 

 

4.3 LANGUAGE DOMINANCE  

4.3.1 Effects of Language Dominance 

Language dominance is an important factor in a number of domains, including 

academic research, clinical settings, education, and public policy. Among its influences 

on language behavior, cognition, and emotion, dominance may predict cross-linguistic 

transfer in syntactic processing (Rah, 2010), influence code-switching patterns (Basnight-
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Brown & Altarriba, 2007), govern bilingual lexical memory representation (Heredia, 

1997), affect language choice for self-directed and silent speech (Dewaele, 2004), affect 

the language of mental calculations (Tamamaki, 1993), and shape perceptions of the 

usefulness, richness, and colorfulness of a bilingual’s two languages (Dewaele, 2004). In 

clinical research, Alzheimer’s disease has been found to differentially affect dominant 

and non-dominant languages (Gollan, Salmon, Montoya & da Pena, 2010). The type and 

severity of stuttering may also be influenced by language dominance (Howell, Ruffle, 

Fernandez-Zuniga, Gutierrez, Fernandez, O’Brian, et al., 2004). Moreover, dominance is 

a key issue when deciding in which language to deliver the most effective language 

therapy treatment (Lim, Liow, Lincoln, Chan, & Onslow, 2008). Educators and 

administrators have used the construct of language dominance for many years to 

determine the language in which tests of academic, cognitive, or linguistic ability should 

be carried out (e.g. Fishman & Cooper, 1969; Lambert, Havelka, & Crosby, 1958). It has 

also served as a classification tool for bilingual education planning (e.g. Zirkel, 1974).  

 

4.3.2 Defining Dominance Broadly 

In research on bilingualism and L2A, operational definitions of dominance can be 

divided into two categories: self-evaluations and objective tests. Self-evaluation is 

perhaps the most common way of determining language dominance (e.g., Cutler, Mehler, 

Norris, & Segui, 1992; Dussias, 2003; Li, Sepanski, & Zhao, 2006; Mägiste, 1979; 

Tokowicz, Michael, & Kroll, 2004). For example, Cutler et al. (1992) assessed language 

dominance among English-French bilinguals with a simple question: if you had to lose 

one of your languages to save your life, which language would you choose? The 

language kept was taken to be the dominant one. Rah (2010) asked trilingual participants 
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to give self-ratings of language dominance directly. In a more conventional approach, 

Tokowicz et al. (2004) classified participants as dominant in either Spanish or English 

based on self-reported abilities in reading, writing, comprehension, and speaking.  

Objective measures of dominance offer an alternative to self-evaluations that 

minimize the influence of subjective reflection. Flege, MacKay, & Piske (2002) 

implemented a sentence repetition task to determine the language dominance of Italian-

English bilingual participants. Sentence duration ratios were derived by dividing the 

mean duration of repeated English sentences by the mean duration of repeated Italian 

sentences. A similar processing task was used by Golato (2002), along with a number of 

other measures. Golato’s multiple measures included recall of words in sentences 

presented in noise, read-aloud speed with distracter noise, and grammaticality judgments. 

In a more recent study, Treffers-Daller (2011) proposed lexical richness as an indicator of 

language dominance. Dutch-French and French-English bilinguals were allocated to four 

groups—French-dominant, Dutch/English-dominant, balanced at a high level, or 

balanced at a lower level—according to lexical diversity scores from elicited speech 

samples.  

As has been noted elsewhere, inconsistency between studies in the selection of 

variables pertinent to measuring language dominance and the weighting of these 

variables, whether in self-reports or objective tests, is a problem (Hulstijn, 2012; Lim et 

al., 2008). Dominance assessment also suffers from a circular tendency to confuse what it 

means to be dominant and what is an outcome of dominance. (See Flege et al., 2002, p. 

571 for a comparable point about mistaking the “explicandum of bilingual research and 

the explicans.”)  
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4.3.2.1 The Bilingual Language Profile Project 

To address these issues, I teamed up with two researchers at the University of 

Texas at Austin. Our goal was to work toward a common conception of dominance that is 

at the same time broad enough to be useful for a variety of purposes and precise enough 

to give clarity to the construct. Our product, the Bilingual Language Profile (BLP) 

(Birdsong, Gertken, & Amengual, 2011) is briefly described below (see also Gertken, 

Birdsong, & Amengual, submitted). 

To clarify the construct of dominance, we first established that it is conceptually 

distinct from proficiency, though dominance and proficiency are easily conflated and 

often correlated (Birdsong, 2006b). Proficiency is often conceived of simply as the 

mastery of grammar, vocabulary, and pronunciation. Dominance is a construct that 

derives from the nature of bilingualism—of having two languages in one’s mind 

(Grosjean, 1998). It involves the relationship between competencies in two languages and 

is thus inherently relativistic. Proficiency, on the other hand, does not require a bilingual 

context for its definition. Even a monolingual can receive a score on a proficiency test. 

Consider also that two equally balanced bilinguals may yet differ in their proficiency, 

with one individual showing high proficiency in both languages, and the other showing 

lower proficiency in both languages (Treffers-Daller, 2011). Balanced bilingualism does 

not entail high proficiency, only a state of equilibrium (Hamers & Blanc, 2000). 

Dominance may also shift within a bilingual’s lifetime independent of proficiency: “For 

immigrants with many years of immersion in their second language, the second language 

can come to be the most dominant language, even if it remains the less proficient 

language, as measured by tests of grammar and vocabulary.” (Harris, Gleason, & 

Aycicegi, 2006: 264).  
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From a more nuanced perspective, proficiency has been described “as (1) the 

largely implicit, unconscious knowledge in the domains of phonetics, prosody, 

phonology, morphology and syntax, (2) the largely explicit, conscious knowledge in the 

lexical domain (form-meaning mappings), in combination with (3) the automaticity with 

which these types of knowledge can be processed” (Hulstijn, 2010, p. 186). Hulstijn’s 

psycholinguistic characterization of proficiency in point 3 is more commonly associated 

with language dominance for those researchers who distinguish proficiency and 

dominance (whether explicitly or not). Birdsong (2006b), for instance, suggests that 

relative dominance reflects a difference in processing abilities between the two languages 

of a bilingual. For Harris et al. (2006), “language dominance refers to which language is 

generally most accessible in day-to-day life. It is the language that is most highly 

activated, and can be the default language for speaking and thinking” (p. 264). Heredia 

(1997) likewise describes the dominant language as the “active” language, determined by 

frequency of use. Dewaele (2004) also indicates that dominance is associated with 

automaticity when he describes a change in language dominance from a first to a second 

language as slower access to the first language (regardless of proficiency).  

Bahrick, Hall, Goggin, Bahrick and Berger’s (2004) study of dominance using 

four measures—lexical decision, category generation, vocabulary, and oral 

comprehension—support the idea that tasks that address processing and those that 

address competence or representation convey different information about language 

dominance. In our view, proficiency (points 1 and 2 of Hulstijn’s definition) is an 

essential component of dominance but does not alone define it. Processing and 

competence are two distinct and important aspects of dominance.  

Processing and competence do not encompass the entire construct of language 

dominance, however. Language attitudes play a key role as well. Pavlenko (2004) argues 



 68 

that language dominance is not independent of psychosocial factors: “Rather, [it is a 

corollary] of complex linguistic trajectories of individuals who make choices about what 

language to use, when and with whom” (p. 189).   

We thus view dominance as a global construct that is informed by many factors 

relating to knowledge, processing, and affect. For the BLP project, we set about 

distinguishing several primary dimensions of dominance based on these variables with a 

goal to providing a dominance assessment instrument useful for both academic research 

and non-research settings. In keeping with our goal, we balanced comprehensiveness 

with economy to establish four dimensions of language dominance that both reflected the 

main variables associated with dominance and were suitable for self-assessment: 

language history, use, proficiency, and attitudes. These dimensions comprise the four 

modules of the BLP. 

Yet bilinguals are not necessarily dominant in one language across the board. It is 

often the case that a bilingual will show dominance in one language only for certain 

topics or within certain speech settings. We addressed this issue in the BLP by including 

items in the Language History and Language Use modules that contributed information 

about language practices in multiple settings. By taking into account various contexts of 

language experience in both languages, we felt that the BLP, while still providing an 

overall (context-independent) dominance assessment, was a fair representation of 

dominance that met our criteria of efficiency and practicality.  

Another important aspect of language dominance, as we conceive it, is gradation. 

Gradient dominance highlights the fact that, although it may be useful in some instances 

to classify bilinguals as dominant in one or the other language, dominance is not 

necessarily dichotomous. Indeed, discrete classifications of language dominance can 

obscure rich data about variation within groups, a point that Grosjean (1998) underscores 



 69 

in his discussion of the complexity of the bilingual individual. A bilingual may be more 

or less dominant in one language relative to the other, and the relative strength of the two 

languages can change over a lifetime (e.g. Harris et al., 2006). Many existing dominance 

assessment tools elicit binary classifications of language dominance rather than 

dominance scores along a continuum. Development of the BLP was in part motivated by 

the observation that practical ways of measuring dominance as a gradient construct are 

scarce.  

 

4.3.2.2 The Bilingual Language Profile Instrument  

The BLP (see Appendix VI) was developed in cooperation with the Center for 

Open Educational Resources and Language Learning (COERLL; 

http://www.coerll.utexas.edu/coerll/). COERLL is one of fifteen National Foreign 

Language Resource Centers funded by the US Department of Education. Creation of the 

BLP took place over two and a half years and involved a series of steps in accordance 

with those outlined in Dörnyei’s (2003: 66-69) Questionnaires in Second Language 

Research (see Gertken et al., submitted). We performed tests of reliability, internal 

consistency, and validity, which are detailed in Amengual, Birdsong, and Gertken 

(manuscript in preparation).  

The BLP contains an introductory section for collecting biographical information 

about testees and four modules designed to assess different dimensions of dominance. 

The instrument contains a total of 19 items that elicit responses about each of a 

bilingual’s languages. Bilingual testees may choose the language in which to complete 

the questionnaire. The four modules of the BLP questionnaire treat different aspects of 

dominance. The Language History module gathers information about the age of 
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acquisition of each language, the age at which the testee felt comfortable using each 

language, the number of years of schooling in each language, the time spent in a country 

or region in which each language is predominantly used, the time spent in a family where 

each language is used, and the time spent in a work environment where each language is 

used. Language Use questions probe the percentage of use in an average week for each 

language in various contexts: with friends, with family, and at school or work. This 

section also asks testees to relate how often they talk to themselves in each language and 

how often they use each language when counting. In the Language Proficiency portion of 

the questionnaire, testees are asked to rate how well they speak, listen, read, and write in 

each language on a scale from zero (“not well at all”) to six (“very well”) for each 

language. The final module investigates Language Attitudes, asking the degree to which 

testees feel like themselves when speaking each language, how much they identify with 

cultures that speak each language, the importance of using each language like a native 

speaker, and the importance of being mistaken for a native speaker. 

The BLP is designed to assess bilinguals from a variety of linguistic and cultural 

backgrounds. It can be used in such bilingual contexts as second language acquisition, 

heritage learning, attrition, in situ or immigrant contexts, sequential or simultaneous 

bilingualism. Because items on the BLP require a certain amount of introspection and 

literacy skills, the instrument is appropriate for bilinguals who are at least of high school 

age.  

 

4.3.3 Defining Dominance Narrowly 

Section 4.2 has highlighted research indicating that there are cognitive burdens 

associated with processing a L2, such as working memory limitations, and speed, lexical 
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access, and automaticity deficits (e.g. Bialystok, 2009; Bowden et al., 2005; 

Dekydtspotter et al., 2006; Dussias, 2003; Dussias & Piñar, 2009; Gillon Dowens, 2006; 

McDonald, 2006; Papadopoulou, 2005). While some researchers have suggested that 

processing limitations may be overcome with appropriate task demands (Dussias & Piñar, 

2009; Williams, 2006), another way of minimizing cognitive considerations associated 

with L2 processing involves the study of L2 users who are proficient and dominant in 

their L2.  

The construct of dominance can be defined in terms of relative language use, 

proficiency, and psychosocial identification, as in the BLP. Dominance, defined broadly 

in this way, suits a variety of needs in a variety of linguistic fields. Indeed, that was the 

purpose of the BLP project, in keeping with COERLL’s mission. Dominance can also be 

defined according to psycholinguistic criteria (e.g. Birdsong, 2006b; Golato, 2002) and 

determined by a number of established tests, such read-alouds, speeded picture naming, 

speeded number naming, and recognition and recall of words in noise (Golato, 2002; 

Gollan, Weissberger, Runnqvist, Montoya, & Cera, 2012). These tests tap into various 

cognitive and brain functions and give indications of their relative strengths and 

weaknesses within a bilingual’s two languages. Out of quantitative differences between 

L2 users’ processing in their L2 and in their L1, relative dominance in one language or 

the other can be determined.  

A psycholinguistic operationalization of dominance is particularly relevant to L2 

processing research because by limiting the study of L2 processing to subjects that are 

highly proficient in terms of off-line knowledge, we ignore the potential of L2 learners 

with high “processing proficiency,” or psycholinguistic dominance in the L2, which 

embodies a more appropriate measure to use in processing studies.  
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4.3.3.1 A Quick Test of Cognitive Speed 

A Quick Test of Cognitive Speed (see Appendix VIII) (Wiig, Nielsen, Minthon, 

& Warkentin, 2002), or AQT, is a psycholinguistic picture-naming test that addresses 

working memory capacity, executive attention, and cognitive speed (Langdon, Wiig, & 

Nielsen, 2005). In the test, participants are timed as they first name the color of 40 

squares on a page as quickly as possible. In the next timed task, participants give the 

name of 40 (black) objects (e.g. shapes, animals) as quickly as possible. The final timed 

task is a dual-dimension naming task, where participants recite the color and name of the 

objects presented as quickly as possible.  

The AQT was used as a criterion measurement for the BLP during testing of the 

instrument. We chose this test for several reasons. First, the AQT has documented 

validity (Wiig et al., 2002), it contains pictures that are not culturally biased, and we felt 

that as a measure of lexical access it was appropriate for dominance assessment (see 

Favreau & Segalowitz, 2003). The AQT was also used as a measure of language 

dominance in the current study, detailed in Part Two. 

The AQT was originally developed as a tool for early diagnosis of dementia but 

has been used by Langdon and colleagues to classify Spanish-English bilinguals into 

language dominance groups (Langdon et al., 2005). The idea behind the AQT is that 

word retrieval in a dominant language is more automatic than in a less dominant 

language. Words in a dominant language may be easier to produce because meaning 

representations have richer connections to word forms in the dominant versus the non-

dominant language (Gollan et al., 2012). 

Langdon et al. (2005) investigated the effectiveness of naming speed for 

establishing language dominance in English-Spanish adult bilinguals. They collected total 

naming times (in seconds) for five subtasks of the AQT, as well as self-ratings of English 
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and Spanish competence in listening, speaking, reading, and writing and self-reported 

frequency of use of each language. The researchers found 100% agreement in (discrete) 

language dominance judgments between self-ratings of competence, frequency of use, 

and naming time differences for three subtasks of the AQT. Langdon and colleagues 

conclude that cross-linguistic comparisons of naming times for the Color-Form, Color-

Animal, and Color-Object subtasks may be used effectively to classify adult bilinguals 

into language dominance groups.  

 

4.4 SUMMARY  

The relevance of the AQT to sentence processing is perhaps more straightforward 

than the relevance of the BLP to sentence processing. The BLP, with its self-reports of 

language history, use, proficiency, and attitudes, is more complex and takes into account 

many more factors than the AQT. Both measurements are included in the study presented 

in Part Two of this dissertation because the effects of language dominance in L1 and L2 

processing are just beginning to be explored. Furthermore, it is important, for 

development of the BLP, to test its influence on sentence processing.  

The AQT measures cognitive speed: “perceptual speed (attention and verbal 

automaticity)…and cognitive overhead (cognitive shifting between semantic categories 

and working memory for visual stimuli)” (Langdon et al., 2005, p. 323). The AQT is an 

appropriate measurement of dominance for written sentence comprehension specifically 

because written sentence comprehension involves, among other things, accessing and 

integrating individual words via visual stimuli. More fluent lexical retrieval and 

processing, as indicated by naming times on the AQT, should translate to more rapid 
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availability of lexical items to other comprehension processes during reading (see Keller 

et al., 2001).  

A driving force behind research into L2 grammatical processing is the question of 

whether differences between L2 and NS processing reflect simply quantitative or truly 

qualitative differences. Observations of high rates of unsuccessful L2A and numerous 

studies of NS-L2 differences have perpetuated that idea that L2A may be fundamentally 

different from L1A (e.g. Bley-Vroman, 1989; 2009; Clahsen & Felser, 2006b). It has 

been suggested elsewhere (e.g. Birdsong, 2006b; Dussias & Sagarra, 2007; 

Papadopoulou, 2005) that to obtain a more complete picture of the upper limits of L2 

processing, it is necessary to supplement current findings with evidence from different 

bilingual populations, such as L2 dominant individuals who have high “processing 

proficiency” in the L2. We have already seen that taking into account cognitive 

resources, as the AQT does, may help explain NS-L2 differences in processing. A 

continuous measurement of dominance obtained with the AQT allows us to explore how 

dominance influences L2 processing and extend this body research to a new population 

of L2 users.  
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PART TWO:  THE CURRENT STUDY 

The second part of this dissertation presents an empirical study of RC attachment 

priming during comprehension in French as a first and second language. The broad goals 

of this study are to describe how NSs and late L2 learners of French organize and 

interpret linguistic input, to compare L2 and NS comprehension, and to relate these 

findings to theories of language processing and L2 ultimate attainment.  
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Chapter 5:  Syntactic Priming Study 

 

5.1 INTRODUCTION  

This chapter relates the details of a self-paced reading study of RC attachment 

priming during comprehension in French as a first and second language. Analyses and 

results are summarized in Chapter Six. As explained in Part One of this dissertation, 

syntactic priming refers to a tendency for language users to produce a particular syntactic 

structure after recent exposure to that structure. By examining which structures prime 

other structures we can acquire information about the representations that are constructed 

during language production and comprehension, and what guides their construction.  

Most monolingual priming research has concentrated on priming during 

production (see Pickering & Ferreira, 2008, for review), but there is increasing evidence 

for priming effects during comprehension (e.g. Arai et al., 2007; Christianson et al., 2010, 

Ledoux et al., 2007; Kim et al., 2009; Sturt, Keller, & Dubey, 2010; Weber & Indefrey, 

2009). The current study responds to a need for more monolingual data on priming 

during comprehension, in a greater number of languages, and particularly in the absence 

of shared lexical items between primes and targets. 

In the context of L2 research, syntactic priming provides a window into the nature 

of L2 syntactic representations and processing and therefore allows for testing of theories 

about the role of syntax in L2 comprehension. In the past decade, several studies have 

explored within-L2 syntactic priming during production at a variety of ages of acquisition 

and proficiency levels (Bernolet et al., 2007; Branigan et al., 2005; Flett, 2003; Kim & 
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McDonough, 2008; McDonough, 2006; McDonough & Mackey, 2006, 2008; 

Schoonbaert et al., 2007; Shin, 2008; Shin & Christianson, 2011), but fewer have 

explored within-L2 priming during comprehension (Harrington & Dennis, 2003; 

Nitschke et al., 2010; Weber & Indefrey, 2009). While these comprehension studies 

indicate that L2 speakers are susceptible to syntactic priming, implications related to the 

SSH and L2 users’ ability to construct detailed structural representations have not been 

explored. Priming also provides a new way of understanding RC attachment, with less of 

an emphasis on preferences, which can be weak and indeterminate even among 

monolingual NSs (Cuetos et al., 1996; Gilboy et al., 1995; Miyao & Omaki, 2006), and 

more of an emphasis on the way that attachment decisions are made and how RC 

constructions are ultimately comprehended.  

Levelt and Kelter (1982) suggested that the function of syntactic priming (during 

production) is to promote fluency and reduce processing costs for the speaker. Based on 

this suggestion, some researchers have looked at priming effects not only in (off-line) 

response tendencies but also in response latencies (Corley & Scheepers, 2002; Segaert, 

Menenti, Weber, & Hagoort, 2011). The current experiment has the potential to capture 

evidence of priming among native and L2 speakers of French through explicit 

comprehension measures and implicit measures of on-line structural computation. 

Monolingual studies have demonstrated that the self-paced reading method is sensitive to 

priming effects (Kim et al., 2009; Traxler & Tooley, 2008). With this method, evidence 

of priming may be obtained in responses to comprehension questions and also reading 

times. The assumption here is that syntactic priming involves priming of not only 

syntactic choices but also selection speed, and that these selections take place during on-

line structural computation.  
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Another consideration in this dissertation is the effect of language proficiency and 

dominance on L2 comprehension and priming. Hopp (2010) has made the point that the 

scope and causes of L2 variability and non-nativelikeness remain open issues in L2 

acquisition research. L2 processing research generally considers the performance of 

“advanced, but not highest-proficiency end-state L2 learners, so that it is not clear 

whether…results generalize to highest-proficient learners at L2 ultimate attainment” 

(Hopp, 2010, p. 902). In studies investigating RC attachment preferences, conclusions 

about the effects of proficiency are inconsistent. The current study investigates the effect 

of proficiency on RC attachment priming, rather than on RC attachment preferences. Kim 

and McDonough (2008) and Biria and Ameri-Golestan (2010) have shown that syntactic 

priming affects L2 learners’ oral and written production at a range of proficiency levels, 

but more data is needed to ascertain how priming effect sizes are modulated by L2 

proficiency and what this means for theories of L2 attainment and syntactic priming.  

Dominance (as opposed to proficiency) is a less studied feature within the field of 

L2 processing, though it has been found to explain patterns of L2 behavior in other 

domains, such as code-switching (Basnight-Brown & Altarriba, 2007) and bilingual 

lexical memory representation (Heredia, 1997). Dominance, as determined by 

psycholinguistic criteria, is a useful measurement because it is directly related to the on-

line tasks that participants are asked to perform in L2 processing studies. For example, a 

test of psycholinguistic dominance may measure components of dominance such as 

lexical access and cognitive speed; deficits in these areas have been suggested as 

explanations for observed NS-L2 differences in on-line syntactic processing (e.g. 

Dekydtspotter et al., 2006; Gillon Dowens, 2006). Much research, in fact, indicates that 

there may be cognitive burdens associated with processing an L2, such as working 

memory limitations, and speed, lexical access, and automaticity deficits (e.g. Bialystok, 
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2009; Bowden et al., 2005; Dekydtspotter et al., 2006; Dussias, 2003; Dussias & Piñar, 

2009; Gillon Dowens, 2006; McDonald, 2006; Papadopoulou, 2005). Studying L2 users 

who show high levels of L2 proficiency and dominance minimizes the cognitive 

considerations associated with L2 processing discussed in Section 4.2 and rounds out the 

current picture of L2 attainment.  

The link between dominance and syntactic priming may be related to how 

effectively complex sentences are processed and retained in memory in the L1 versus the 

L2. With RC attachment priming specifically, Scheepers, Sturt, Martin, Myachykov, 

Teevan, and Viskupova (2011) suggest that people must retain global structural 

representations of sentences in working memory. Any processing breakdown that causes 

participants to fail to construct the appropriate representations for prime sentences or to 

fail to retain these in memory may interfere with on-line and off-line priming of 

subsequent sentences. On-line priming may also be affected if less efficient processing 

and storage leads participants to delay attachment decisions (Papadopoulou & Clahsen, 

2003). Processing breakdown and storage problems are presumably less likely in the L2 

as dominance shifts away from the L1.  

The NS-L2 comparison in the current study aims to determine whether L2 users 

are primed to the same extent as NSs at the level of syntax, and also whether shallow 

processing is a common feature of processing in both groups, as has been suggested 

elsewhere (Gillon Dowens, 2006). To test this, the present experiment contains 

conditions which activate shallow processing in NSs, including cases in which syntactic 

and plausibility cues conflict (e.g. Christianson et al., 2010). In addition, the experiment 

tests whether any priming is due to syntactic repetition or reactivation of discourse 

representations (Desmet & Declercq, 2006; Scheepers, 2003). 
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5.2 RESEARCH GOALS 

The specific aims of the empirical study detailed in this chapter are the following: 

  

1) to assess the extent to which syntactic priming disambiguates globally 

ambiguous sentences containing RC modifiers during language comprehension in French 

NSs and to examine how such priming can be accommodated by current models of 

syntactic priming;     

 

2) to compare syntactic priming effects among NSs and L2 speakers of French in 

order to shed light on differences and similarities in native and nonnative sentence 

comprehension and to relate these findings to current theories about late-learned L2 

attainment, such as the SSH; 

 

3) to determine the extent to which language proficiency and dominance influence 

sentence comprehension in late L2 learners;  

 

4) to expand the current body of knowledge on shallow processing and to 

examine the nature of shallow processing among both native and nonnative speakers. 

 

5.3 PREDICTIONS 
 
Goal 1: to assess the extent to which syntactic priming disambiguates globally 
ambiguous sentences containing RC modifiers during language comprehension in French 
NSs and to examine how such priming can be accommodated by current models of 
syntactic priming   

If representations of RC attachment height persist, then the interpretation of an 

ambiguous RC sentence should match the attachment height of the correctly answered 
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RC prime sentence that preceded it. Evidence of priming of RC attachment height among 

NSs of French would fall in line with previous studies observing modifier attachment 

priming for English (Kim et al., 2009), German (Scheepers, 2003), and Dutch (Desmet & 

Declercq, 2006; Loncke et al., 2011), but would conflict with interpretations of priming 

phenomena as the reactivation of information contained in lexical items (e.g. Pickering & 

Branigan, 1998; Hartsuiker et al., 2004). Priming of RC attachment in the present study 

would argue for priming unrelated to lexical entries, at the level of syntactic hierarchical 

configurations (Desmet & Declercq, 2006; Scheepers, 2003; Scheepers et al., 2011), 

because the stimuli in the present study have no shared lexical items between primes and 

targets. To illustrate, Figure 2 depicts the hierarchical tree configuration for high and low 

attachment of an ambiguous RC in French. Given a prime sentence that unambiguously 

directs the comprehender toward high RC attachment, for priming to occur, 

comprehenders should construct the representation seen in (a) in Figure 2 for a 

semantically unrelated ambiguous sentence such as Gérard s’adresse au psychiatre du 

coiffeur qui mange un sandwich “Gerard addresses the psychiatrist of the hairdresser who 

is eating a sandwich.” Following a prime sentence that forces low RC attachment, 

comprehenders should construct representation (b) in Figure 2. 

 Priming of RC attachment height would also support the observation that 

comprehension priming can occur without a lexical boost (as in Kim et al., 2009; 

Scheepers & Crocker, 2004; Thothathiri & Snedeker, 2008; Traxler, 2008), despite some 

indications that priming during comprehension is especially dependent on lexical overlap 

(e.g. Arai et al., 2007; Branigan, et al., 2005; Ledoux et al., 2007; Pickering & Traxler, 

2008; Traxler & Tooley, 2008).    
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 (a) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 (b) 
 
 
 
 

 
 
 
 
 
 
 
 
 

____________________________________________________________________ 

Figure 2:  High attachment (a) and low attachment (b) of an ambiguous relative clause. 
(“Gerard addresses the psychiatrist of the hairdresser who is eating a 
sandwich.”) 

 

If priming occurs on-line as well as off-line, reading times (RTs) to the RC of 

ambiguous target sentences whose ultimate interpretation matches the attachment site of 
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the prime sentence should be faster than RTs to the RC of target sentences whose 

ultimate interpretation does not match the attachment site of the prime (Kim et al., 2009). 

This finding would indicate that priming not only affects final choice of analysis but that 

the shared level of representation between primes and targets is constructed at the earliest 

stages of comprehension and facilitated through syntactic persistence.  

Following recent research on monolingual priming, the predictions for Goal 1 are 

thus that NS representations of RC attachment height will persist from prime to target 

sentences and affect both final interpretations and on-line structural computations. 

 
Goal 2: to compare syntactic priming effects among NSs and L2 speakers of French in 
order to shed light on differences and similarities in native and nonnative sentence 
comprehension and to relate these findings to current theories about late-learned L2 
attainment, such as the SSH 

Desmet and Declercq (2006) argue that priming of constructions such as the RC 

sentences used in the present study provide evidence of priming at a level of abstract 

syntactic structure. Evidence of RC attachment priming among L2 speakers would 

support the existence of abstract mental representations for these particular constructions. 

These findings would then be difficult to reconcile with the view that late L2 learners are 

limited to shallow representation of complex structures, as suggested in the SSH (e.g. 

Clahsen & Felser, 2006b). A lack of syntactic effects in the L2 but not the NS group 

would reveal differences that could be related to shallow representation of RC structures, 

matching the claims of the SSH. 

Desmet and Declercq (2006) and Scheepers (2003) ruled out the possibility that 

priming effects for RC attachment height were due to priming of discourse 

representations by also testing priming effects between sentences that were similar in 

terms of discourse features but differed structurally. In separate experiments from the RC 
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attachment priming experiments, the researchers replaced the relative pronoun in a prime 

sentence with a temporal or causal connective like after. Thus instead of using the 

disambiguated RC sentence Mary saw the lawyer of the doctors who were in the office to 

prime the ambiguous sentence Don mentioned the servant of the actress who was on the 

balcony, they substituted Mary saw the lawyer of the doctors after they left the party for 

the RC prime (see discussion of the NoRC condition in Section 5.5.1.3). This change 

preserves the anaphoric binding relations between the relative pronoun and the preceding 

NP and maintains the focus structure (i.e. elaboration of one NP that focuses this element 

more than another non-elaborated NP). Importantly, though, the syntactic structure is 

altered by using the connectives, so if priming of RC attachment is a purely syntactic 

effect, there should be no priming between prime sentences with temporal and causal 

connectives and target sentences with RCs. This prediction was borne out in both studies 

for Dutch (Desmet & Declercq, 2006) and German (Scheepers, 2003) monolinguals.  

Figure 3 demonstrates the structural differences in French between sentences with 

connectives and sentences with RCs. The hierarchical structure in (a) differs from that in 

(b), though both involve NP1 reference/attachment. Although Figure 3 (a) and Figure 2 

(a) share common discourse features, the syntactic structure differs crucially with respect 

to the attachment site of the adjunct. Shared structure in terms of adjunct attachment (as 

well as discourse features) is seen, however, between Figure 3 (b) and Figure 2 (a).  

 Based on predictions of the SSH, it is possible that L2 users will exhibit priming 

in the condition of shared discourse features, a finding which would make it difficult to 

attribute RC attachment priming solely to the repetition of structural representations. 

Priming of RC attachment following structurally dissimilar but pragmatically equivalent 

primes would argue instead for repetition of discourse-based representations (Desmet & 

Declercq, 2006; Scheepers, 2003).  
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 (a) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 (b) 
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Figure 3:  Sample prime sentences with a connective (a) and a relative clause (b). 
(Example (a): “Aurora approaches the secretary of the dentists while he (the 
former) is exiting the metro.”; Example (b): “Aurora approaches the 
secretary of the dentists who is exiting the metro.”) 
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There are thus two predictions for Goal 2: If L2 performance matches that of 

predicted NS performance, priming effects for RC attachment height will be related to the 

position of the RC in the abstract hierarchical syntactic configuration. If, on the other 

hand, predictions of the SSH hold for the L2 participants in the current study, we should 

observe priming related to the repetition of discourse representations.  

 
Goal 3: to determine the extent to which language proficiency and dominance influence 
sentence comprehension in late L2 learners 

At this point, it is not entirely clear how priming in the L2 is influenced by 

proficiency and amount of experience with the structures investigated. We may speculate 

that there is a minimum proficiency threshold for L2 syntactic priming effects to occur 

(McDonough, 2006). Beyond this threshold, it stands to reason that priming effect sizes 

within the L2 would be greater at lower levels of proficiency than at higher levels of 

proficiency because it is with less commonly used structures that we typically see greater 

priming effects (e.g. Nitschke et al., 2010; Pickering & Ferreira, 2008; Segaert et al., 

2011; but see Flett, 2003). Specifically, “more processing” of a structure should entail a 

higher likelihood of repetition; structures that are unusual, surprising, or more weakly 

represented may require this extra processing, so weaker representations in lower-

proficiency L2 users should prime more strongly (see Jaeger & Snider, 2007). This 

explanation is in line with experience-based implicit learning accounts of syntactic 

priming (e.g. Chang et al., 2006). Indeed, Nitschke et al. (2010) found greater priming in 

L2 German and Italian than in L1 Italian, presumably because, as L2 users, “their 

experience with the language [was] limited and parsing strategies [were] less entrenched” 

(p. 107; see also Flett, 2003). It remains to be seen whether proficiency, amount of 

exposure, or dominance is the key factor in these effects.  
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On the other hand, two studies on priming within an L2 during production 

indicate that L2 users are be primed more weakly by syntactic information than NSs 

(Bernolet et al., 2007; Schoonbaert et al., 2007), while another found no effect of 

proficiency on priming during L2 production (Shin & Christianson, 2011).  

Because participation in the current study requires a minimum proficiency level 

and length of residence, I predict that L2 users in the current study will show sufficient 

comprehension of the task and stimuli to trigger L2 priming. Although effects of L2 

proficiency and exposure on priming are not well understood, most evidence suggests 

that beyond a proficiency-related threshold, lower-proficiency L2 users experience 

greater priming than higher-proficiency users, which I predict will also be observed in the 

current study. The significance of language dominance (and other L2 characteristics) for 

priming is exploratory, but a priori, dominance may limit the influence of L1 biases 

related to RC attachment resolution or impact L2 priming through relative processing 

efficiency and storage capacity in the L2 versus L1.  

 
Goal 4: to expand the current body of knowledge on shallow processing and to examine 
the nature of shallow processing among both native and nonnative speakers 

Typically in RC attachment studies, the resolution of attachment ambiguities is 

achieved through grammatical information, whether number features on the verb (e.g. 

Fernández, 2003) or gender information (e.g. Papadopoulou & Clahsen, 2003), while 

some others have disambiguated sentences on pragmatic grounds (e.g. Carreiras & 

Clifton, 1999; Fernández & Sainz, 2004; Gilboy & Sopena, 1996). Among the RC 

sentences in the current study are three forms of disambiguation in prime sentences—

disambiguation by verbal morphosyntax (DG condition), disambiguation by verbal 

plausibility (DP condition), and disambiguation by verbal morphosyntax that conflicts 



 88 

with verbal plausibility (DG-P condition).4 Specifics of each condition are discussed in 

Section 5.5.1.3.  

Evidence of shallow processing within the present study may be seen in the form 

of increased errors in the DG-P condition as compared to other conditions, resulting from 

the integration of conflicting morphosyntactic cues and plausibility cues during reading 

(Christianson et al., 2010; van Herten, Chwilla, & Kolk, 2006). Traxler, Pickering, and 

McElree (2002), highlighting the impact of semantic considerations, observe that even 

when syntactic cues point to a particular interpretation, the parser may opt for a simpler 

or more plausible analysis, even when it results in ungrammaticality (p. 85). Another 

hypothesis is that errors in this condition—for NS and L2 groups—may reflect lingering 

representations of the alternative, plausibility-induced RC attachment structure, despite 

the presence of unambiguous morphosyntactic information to the contrary (Christianson 

et al., 2010).  

To be clear, this type of shallow processing is probably different than the sort of 

shallowness discussed above in relation to discourse-based representations. The pertinent 

distinction is representation and processing. Above, I argued that relative clause 

attachment priming could result either from repetition of syntactic structure or of 

discourse-based representations. In the most recent discussion of shallow processing, the 

issue is not the nature of the thing being primed but rather the means by which the 

structure for that thing is built. Even if the DG-P condition produces the greatest number 

of errors (i.e. shallow processing leads plausibility information to disrupt processing of 

grammatical information), it could still be the case that what is understood or ultimately 

                                                
4 In the abbreviations for the disambiguation conditions, the D stands for “disambiguation.” DG is short for 
“disambiguation by grammar,” where the G is for “grammar.” P is short for “disambiguation by 
plausibility,” where the P is for “plausibility.” DG-P stands for “disambiguation by grammar with 
misleading plausibility,” where G-P represents the conflict between “grammar” and “plausibility.” 
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represented is either syntactic in nature (i.e. an abstract representation of hierarchical 

structure) or discourse-based (e.g. an association between a focal entity and a modifier). 

Thus, there are two ways of viewing shallow processing. Though not made 

explicit, these distinct aspects of shallow processing are hinted at in Clahsen and Felser's 

(2006b) presentation of the SSH. In support of qualitative NS-L2 differences, the authors 

establish that L2 users (a) exploit lexical-semantic cues to resolve ambiguities, (b) are 

more strongly influenced by plausibility than NSs, (c) do not rely on structurally-based 

heuristics, such as Recency or Predicate Proximity (Frazier & Fodor, 1978), (d) lack 

detailed structural representations, e.g. trace-based representations. Observations (a), (b), 

and (c) all deal with the "processing" aspect of shallow processing, whereas (d) treats the 

“representation” aspect. The current study addresses both. Henceforth I will refer to them 

separately as “shallow processing” and “shallow representation.” 

Priming within the DG-P condition is particularly interesting in terms of shallow 

processing. Christianson and colleagues (2010) found that English speakers produce 

more passive sentences (versus actives) after hearing plausible passive primes, and more 

surprisingly, after hearing implausible active primes. In other words, they found that 

syntactic priming was influenced by the plausibility of prime structures. In the present 

experiment, correctly answered primes in the DG-P condition entail accurate processing 

of the grammatical cues to disambiguation since all primes in this condition contain 

felicitous grammatical information but misleading plausibility information. We may 

expect the magnitude of priming for correctly answered primes in this condition to 

resemble that of the DG condition if the semantic output of processing is set aside in 

favor of the morphosyntactic output (see Christianson et al., 2010, and references therein 

for a discussion of dual-route processing). If plausibility information lingers in the 

representation of primes even after a correct response (i.e. if the relative clause is not 
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unambiguously associated with either antecedent), priming effects should be absent, or at 

least smaller than priming effects in the DG condition. (For evidence that abandoned 

analyses can be primed see Christianson et al., 2001; Slevc & Ferreira, 2012; van 

Gompel, Pickering, Pearson, and Jacob, 2006). 

Primes answered “incorrectly” (from a grammatical perspective) in the DG-P 

condition are nevertheless felicitous interpretations that are consistent with the semantic 

attributes of the sentence. Considering the effects of plausibility on priming (Christianson 

et al., 2010), it is important to determine whether priming takes place following 

“incorrectly” answered primes in the DG-P condition, as well as following correctly 

answered primes. If “incorrect” primes in this condition represent cases where 

comprehenders do not produce entirely faithful representations of the input because 

plausibility interferes with purely grammatical representations (Ferreira, 2003), then there 

is reason to believe that the plausible resolution of an ambiguous RC (whether high or 

low attachment) can be primed. 

In other words, it will be instructive to analyze DG-P targets following correct 

primes in order to see if attachment decisions and thus priming effects are weaker when 

guided by interpretations via morphosyntax that conflicts with plausibility. It will be 

instructive to analyze “incorrectly” answered primes to see whether the plausible (but 

grammatically incorrect) resolution of a prime affects the resolution of a target sentence. 

Differences between NSs and L2 groups in the size of DG-P priming effects would 

indicate differences in the kinds of information that influence attachment decisions and 

the extent to which syntactic and semantic processing routes are integrated during 

processing or set aside in favor of one over the other. 

Another aspect of processing that is explored in the current study involves RTs to 

disambiguated prime sentences compared to ambiguous target sentences. Some models of 
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language comprehension assume that globally ambiguous sentences, like the target 

sentences in the current study, are more difficult to process than unambiguous sentences 

(e.g. Spivey-Knowlton & Sedivy, 1995), while others find that syntactic ambiguities can 

actually lead to shorter processing times (e.g. van Gompel, Pickering, Pearson, & 

Liversedge, 2005). Swets et al. (2008) undertook a self-paced reading study in which 

participants read RC sentences of the type “The maid of the princess who scratched 

himself in public was terribly humiliated” and responded to comprehension questions. 

The researchers observed that monolingual speakers tended to read syntactically 

ambiguous RCs faster than disambiguated RCs, which the authors attributed to a time-

saving strategy of underspecifying interpretations of ambiguous attachments. Swets et al. 

(2008) also evaluated answering times to comprehension and found evidence of 

underspecification of attachment decisions about ambiguous adjunct phrases in the form 

of elevated response times when answering questions about sentences in which the 

attachment site for the RC was ambiguous rather than disambiguated. The current study, 

which includes both disambiguated and ambiguous RC constructions, allows for further 

testing of Swets and colleagues’ underspecification hypothesis in French NSs and L2 

users. 

The predictions of Goal 4 are thus that in cases of conflicting morphosyntax and 

plausibility, both NSs and L2 users will experience comprehension difficulty in the form 

of decreased accuracy and/or priming. In these cases, shallow processing will fail to 

induce priming or perhaps lead to priming either resembling priming in the condition of 

disambiguation by morphosyntax alone or priming in the condition of disambiguation by 

plausibility alone. I also predict that another form of shallow processing may manifest in 

the form of underspecification of ambiguous sentences. Finally, I predict that shallow 
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processing in cases of conflicting morphosyntax and plausibility will need to be 

distinguished from “shallow” priming of discourse-based features.  

 

5.4 PARTICIPANTS 

Sixty-eight participants completed the priming experiment, of which 22 were 

native speakers of French (M = 36.27 years of age, SD = 14.84) and 46 were English-

French bilinguals (M = 35.91 years of age, SD = 9.94).5 Native speakers resided in or 

near Paris, France, and bilinguals were recruited both in Paris and in central Texas. 

Participants were recruited through snowball sampling. (See Appendices I and II for 

emails that were used to recruit participants; see Appendices III and IV for participant 

consent forms).  

 Table 1 provides information on NS participants, and Table 2 contains complete 

biographical information for L2 participants. Bilingual participants were screened for 

participation based on language history and proficiency information collected with the 

BLP (Birdsong et al., 2011) and the Oxford Placement Test (OPT) for French. As a 

testament to the difficulty of finding truly monolingual French-speaking volunteers, all 

NS participants reported having at least minimal exposure to languages other than 

French. However, NS participants were excluded from participation if they reported an 

additional native language beyond French, as the early language experience of these 

individuals might have contributed meaningfully to syntactic decisions.6  

 
                                                
5 One L2 speaker who did not meet proficiency requirements was mistakenly accepted as a participant in 
the priming experiment. The data from this participant was excluded from all analyses. 
6 Of course fluency in a second language may also influence processing in one’s native language (e.g. 
Dussias & Sagarra, 2007), but since NS participants were recruited in their native language environment 
and did not use any languages besides French in experimental sessions, it is assumed that such influence 
was minimal.  
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Participant 
ID Age Sex 

Current 
Place of 
Residence 

Level of 
Education7 

 
AQT 
French 
Score 
(sec) 

 36.27  
(14.84) 

59% 
F   (145.33) 

(22.98) 
1a 19 M France Licence(yr1) 155.9 
2a 22 M France CAP 172.6 
3a 21 F France BAC  154.2 
4a 56 F France DESS 129.8 
5a 59 M France DEA 139.9 
6a 33 F France BAC+5 118.2 
7a 33 F France Master 112.1 
8a 29 M France Master 151.6 
9a 59 F France Licence 145.8 
10a 56 M France BAC+4 123.9 
11a 66 F France Master 146.2 
12a 24 F France Master 142.7 
13a 30 F France Master 136.6 
14a 27 F France Master 206.4 
15a 58 F France Licence 168.1 
16a 20 M France BAC+2 185.3 
17a 27 F France Master  112.6 
18a 27 M France Doctorat 153.8 
18a 31 F France Master 128.7 
19a 42 M France BAC +5 122.2 
20a 28 M France Master 135.7 
21a 31 F France Master 155.1 
22a 19 M France Licence(yr1) 185.3 

___________________________________________________________________ 

Table 1: Individual biographical data for NSs. (Mean and standard deviation given in 
first row.)

                                                
7 The BAC is the equivalent of an American high school diploma. Each year of higher education in 
addition to the BAC is indicated by the plus sign followed by a number. The “Licence” degree corresponds 
to the American Bachelor’s Degree. The CAP (Certificat d’aptitude professionnelle) is a specialized two-
year program following the 3rd year of secondary school which prepares students for specialized 
employment in commercial, industrial, and service sectors. The DESS (Diplôme d'études supérieures 
spécialisées) and DEA (Diplôme d’études approfondies) are one-year, post-Masters degrees. “Master” and 
“Doctorat” correspond to American Masters and Doctoral Degrees. 
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____________________________________________________________________ 

Table 2: Individual biographical data for English-French bilinguals, sorted by BLP Dominance, AQT Dominance, then 
OPT score. (Mean and standard deviation given in first row.)  

 
Participant 

ID 

 
Age 

 
Sex 

 
Current 
Place of 

Residence 

 
Level of 

Education 

 
Age of 

Acquisition 
 

 
Length of 
Residence 
in France 

(yrs) 

 
French 

Instruction 
(yrs) 

 
BLP 

Dominance 
Score 

 
AQT 

French 
Score (sec) 

 
AQT 

Dominance 
Score 

 
OPT 

French 
Score 

 35.91  
(9.94) 

74% 
F 

  13.20 
(4.07) 

6.59 
(6.15) 

6.17  
(4.42) 

91.96 
(36.55) 

171.70 
(33.43) 

24.00 
(20.30) 

43.26 
(5.04) 

10b 36 F France PhD/MD/JD 7 16 2 -10.18 159.9 16.2 50 
7b 42 M France Grad school 20 15 1 13.25 145.7 -11.3 50 
21b 32 M France MA 8 7 10 29.42 169.3 11.6 47 
1b 38 F France Grad school 11 15 10 35.59 134.1 3.9 48 
5b 33 F France PhD/MD/JD 12 12 11 38.69 195 11.8 49 
14b 48 F France BA/BS 11 20 15 46.32 167.9 16.2 45 
11b 34 F France Grad school 9 8 9 52.75 132.7 7.1 47 
3c 35 M US BA/BS 20 7 2 54.94 154.5 5.1 49 
2b 38 M France MA 11 14 10 58.67 160.3 17.2 50 
1c 40 F US Grad school 15 1 4 60.84 208.1 31.1 43 
9b 53 F France BA/BS 7 18 13 61.39 158.6 9.9 44 
23c 26 F US MA 13 4 3 67.75 194.9 -2.8 42 
22b 39 F France MA 9 15 14 71.83 148 12 49 
7c 45 F US PhD/MD/JD 11 3 19 78.37 175.5 26.8 45 
2c 26 F US MA 8 4 7 80.37 152.4 14.2 40 
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Table 2, cont.

 
Participant 

ID 

 
Age 

 
Sex 

 
Current 
Place of 

Residence 

 
Level of 

Education 

 
Age of 

Acquisition 
 

 
Length of 
Residence 
in France 

(yrs) 

 
French 

Instruction 
(yrs) 

 
BLP 

Dominance 
Score 

 
AQT 

French 
Score (sec) 

 
AQT 

Dominance 
Score 

 
OPT 

French 
Score 

18b 40 M France MA 11 14 9 83.82 151 35.4 44 
15b 43 F France MA 9 12 0 84.54 163.6 29.4 41 
15c 53 F US MA 10 18 2 86.1 132.6 16.2 50 
30c 34 M US MA 20 10 5 88 205.1 14.1 49 
16b 37 F France MA 12 5 6 89.07 141 22.3 43 
13b 54 F France MA 12 10 5 89.27 164.9 9.7 46 
4c 30 F US MA 12 0 4 92.27 148.9 42 46 

19b 31 F France BA/BS 11 10 2 92.45 145.6 21.7 42 
12b 35 F France MA 15 8 10 95.44 198.1 22.3 43 
18c 29 F US Grad school 7 2 7 98.81 164.6 23.6 41 
6c 26 F US MA 14 0 8 101.8 194.2 30.6 35 
8b 38 F France MA 12 4 1 103.53 147.5 35.4 39 
19c 29 F US MA 18 3 6 108.1 140.1 29.1 50 
28c 27 F US MA 13 2 4 109.52 164.8 37 44 
26c 24 F US Grad school 13 0 0 109.52 165.8 54 43 
24c 28 M US Grad school 14 2 9 112.7 142.7 32.8 38 
29c 27 F US MA 18 0 6 113.88 132.4 20.1 43 
20b 39 F France Grad school 20 10 1 117.32 155.8 24 37 
20c 25 F US Grad school 16 0 5 119.7 202.9 45.7 32 
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Table 2, cont. 

 
Participant 

ID 

 
Age 

 
Sex 

 
Current 
Place of 

Residence 

 
Level of 

Education 

 
Age of 

Acquisition 
 

 
Length of 
Residence 
in France 

(yrs) 

 
French 

Instruction 
(yrs) 

 
BLP 

Dominance 
Score 

 
AQT 

French 
Score (sec) 

 
AQT 

Dominance 
Score 

 
OPT 

French 
Score 

8c 22 M US Grad school 11 0 10 120.06 225.9 72.5 31 
16c 68 F US PhD/MD/JD 17 3 4 120.78 160.2 2.7 46 
6b 32 M France BA/BS 20 4 2 121.95 163.4 57.3 41 
25c 27 F US Grad school 10 0 6 123.6 281.6 84.8 41 
10c 28 F US MA 20 0 2 125.32 280.9 72 32 
4b 51 F France MA 14 17 0 128.41 170.3 7.3 39 
21c 42 M US MA 12 1 9 129.23 211.7 -15.9 44 
22c 54 M US PhD/MD/JD 20 0 5 129.59 210.1 24.1 43 
27c 35 F US Grad school 14 5 11 142.67 140.8 4.4 49 
5c 31 M US BA/BS 20 1 2 144.75 196 24.1 37 
9c 23 F US BA/BS 8 1 11 147.12 174.7 21.3 46 

13c 25 F US Grad school 13 2 2 160.74 164.2 34.8 37 
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 Bilingual participants residing in France were accepted if they had a minimum of 

4 years of continuous residence in France (M = 6.59 years of residence, SD = 6.15). An 

original criterion of ten years was chosen so as to ensure that L2 participants living in 

France were at end state (Birdsong, 2005), and to increase the odds of including a L2-

dominant participant in the study, under the assumption that increased exposure to a L2 is 

associated with greater language dominance. (Length of residence is a rough proxy for 

exposure to the L2.) This criterion proved difficult to meet, however, and was 

consequently shortened to four years, which nevertheless entails an ample amount of L2 

exposure and which produced a variety of relative L1-L2 dominance. A benefit of L2 

participants’ variable length of residence in France is that it is possible to investigate the 

relationship of length of residence to observed priming effects. Participants were also 

required to have at least upper-intermediate proficiency in French, as determined by the 

OPT. The proficiency criterion ensured that participants were able to carry out the task in 

the priming study, which involved reading complex RC constructions and responding to 

comprehension questions probing attachment height of the RC.  

 

5.5 MATERIALS 

The priming study is comprised of temporarily ambiguous and globally 

ambiguous French sentences containing RC modifiers. Stimuli were arranged so that a 

temporarily ambiguous prime sentence (8a) preceded a structurally similar but otherwise 

unrelated ambiguous target sentence (8b). 
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8. a. Aurore aborde le secrétaire des dentistes qui sort du métro.  

 “Aurora approaches the secretary of the dentists who is exiting the subway.” 

 b. Gérard s’adresse au psychiatre du coiffeur qui mange un sandwich.  

 “Gerard addresses the psychiatrist of the hairdresser who is eating a sandwich.”8 

  

 Both sentences contain a complex NP (le secrétaire des dentistes “the secretary of 

the dentists” / le psychiatre du coiffeur “the psychiatrist of the hairdresser”) followed by a 

RC (qui sort du métro “who is exiting the metro” / qui mange un sandwich “who is eating 

a sandwich”). The point of ambiguity in (8a) and (8b) concerns the relative pronoun, qui, 

which introduces a RC that must modify the NP headed either by the first noun (NP1) or 

by the second noun (NP2) in the preceding complex NP. A fully syntactic analysis of a 

sentence such as (8a) requires disambiguation of the RC attachment. In (8a), the singular 

verb sort contains number features that indicate that the RC must refer to le secrétaire 

because le secrétaire is the only singular NP candidate. In (8b), morphosyntactic 

information contained in the verb mange does not distinguish between the two potential 

NP antecedents, both of which are singular. Sentence (8b) is thus globally ambiguous, 

while (8a) is only temporarily ambiguous.9 
                                                
8 The sentences described in the present study can also be translated with the Saxon genitive in English: 
“Gerard addresses the hairdresser’s psychiatrist who is eating a sandwich.” Frazier and Clifton (1996) 
argue that English speakers choose the Saxon genitive to unambiguously modify the first noun in a 
complex NP of the type NP1-of-NP2 RC, while the Norman genitive (“Gerard addresses the psychiatrist of 
the hairdresser”) signals a speaker’s intention to modify the NP2. French does not have this option, and 
because the Norman genitive most closely resembles the French structure, I will translate each example 
with the Norman genitive, albeit somewhat awkward sounding to the English ear.  
9 Temporarily ambiguous sentences may also be referred to as “disambiguated” sentences (e.g. 
Papadopoulou & Clahsen, 2003). Note that the term “disambiguated” reflects the perspective of the 
researcher: As opposed to the globally ambiguous sentence in example (8b), example (8a) is 
“disambiguated” by morphosyntactic features on the verb. The term “temporarily ambiguous” is also 
researcher-oriented, as it takes into account on-line, incremental processing of the RC structure. I use the 
terms “disambiguated” and “temporarily ambiguous” interchangeably throughout this text. However, to 
express the difference between examples (8a) and (8b) from the perspective of a participant in the priming 
study, we may simply state that example (8a) is unambiguous (by virtue of grammatical information 
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Yes/No comprehension questions probing RC attachment, whether high (NP1) or 

low (NP2), were designed to follow each sentence in the syntactic priming study (e.g. 

Est-ce que c’est le dentiste qui mange un sandwich? Oui or Non? “Is it the dentist who is 

eating a sandwich? Yes or No?”). For prime sentences, such as (8a), answers were either 

correct or incorrect. Ambiguous target sentences, such as example (8b), simply elicited 

the preferred interpretation.  

 

5.5.1 Experimental Stimuli 

Experimental stimuli for the syntactic priming study were constructed by 

matching 48 prime frames with 48 target sentences, each prime frame and target sentence 

having its respective comprehension question (see Appendix IX for complete 

experimental stimuli). Prime frames were matched with target sentences and manipulated 

to produce a 4 (Disambiguation) X 2 (Attachment Height) design.  

 

5.5.1.1 Prime Frames and Target Sentences 

Each prime frame mirrored the structure in example (9), with a subject and main 

verb followed by a complex NP and RC.    

 

9. Aurore aborde [NP(complex) [NP1 le secrétaire][PP des [NP2 dentistes]] [RC qui sort du 

métro].  

 “Aurora approaches the secretary of the dentists who is exiting the subway.”  

 

                                                                                                                                            
contained in the verb), and example (8b) is ambiguous.  
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The initial part of each frame—the subject and main verb—always contained a proper 

name and a main verb. Perception verbs were avoided in main clause position because in 

French, a RC like that in example (10) has three different readings, given in the three 

English glosses (Lambrecht, 1997). As explained below, a restrictive reading of the 

relative clause was preferred.  

The complex NP in each sentence frame was always of the type NP1-de-NP2, and 

the French genitive preposition de (“of”) was used consistently. Since genitive relations 

in French vary a great deal semantically (e.g. compare le père de Jean “John’s father” 

and la mort de Jean “John’s death”) (Dryer, 2005), only a narrow range of genitives were 

used in the experimental sentences—specifically, those that express functional or 

professional relationships (see also Papadopoulou & Clahsen, 2003; Dussias & Sagarra, 

2007).   

 

10. J’ai vu le professeur qui fumait. 

 a. “I saw the professor who was smoking.” 

 b. “I saw the professor, who was smoking.” 

 c. “I saw the professor smoking.” 

        (Lambrecht, 1997) 

 

The type of relativizer and the type of RC were also consistent across all items. 

French makes use of several relative pronouns, but the relative pronoun for subjects, qui 

“who”, was used exclusively in the present study. An effort was made to maintain 

uniformity of RC types as well. The two main classes of RCs are traditionally recognized 

to be either restrictive or non-restrictive (11a and 11b, respectively). 
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11. a. And, you know, I want a car that I can work on, because I think it just costs     

          too much even to get the oil changed anymore. 

 b. And once you’ve reached the river walk area, which is the tourist area, it’s    

     usually pretty safe during the day.  

      (Duffield, Hwang, & Michaelis, 2010) 

  

In both French and English, the material present in a restrictive RC serves to 

distinguish the referent of the RC modifier from others of its kind, while the purpose of a 

non-restrictive RC is to provide additional information about the referent, rather than to 

uniquely identify it (Duffield et al., 2010). Thus in (11a), the restrictive RC that I can 

work on specifies that the car in question belongs to the set of cars that can be repaired, as 

opposed to one that cannot be repaired. Typically, a non-restrictive RC will be preceded 

in writing by a comma. No commas were used in the materials for the priming study, so it 

can be reasonably assumed that participants interpreted RCs as restrictive relatives. 

Other factors that were controlled in the stimuli include verb tense, length of the 

embedded RC verb (Jiang, 2004), length of the RC (Fernández, 2003; Fodor, 1998; Pynte 

& Colonna, 2000), length of the NP antecedents (Colonna, Pynte, & Mitchell, 2000), and 

gender, animacy, and frequency of antecedents (Dussias & Sagarra, 2007; Pynte & 

Colonna, 2000). All verbs exhibited present tense morphology. In their singular forms, 

verbs ranged from four to eight characters in length. Embedded verbs within prime and 

target pairs differed by up to four characters, but they differed on average by only 1.33 

characters. All RC continuations beyond the embedded verb contained two to four words 

and ranged from seven to eighteen characters, but each continuation within a prime-target 

pair only differed by 1.94 characters on average (range 0-6). All potential NP antecedents 

were two to three syllable nouns and ranged from six to ten characters. NPs were 
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masculine nouns denoting human entities. To avoid low-frequency lexical items, a 

criterion frequency for NPs was established at greater than 10 words per million in either 

oral or written corpora, as indicated by lemma frequencies in the Lexique database (New, 

Pallier, Brysbaert, & Ferrand, 2004).  

Each prime frame was paired with a globally ambiguous target sentence that 

contained a RC modifier. Target sentences were constructed with the same specifications 

described for prime sentence frames and were controlled in the same way as primes: for 

length of continuations, length of target NPs, length of embedded verb, and gender, 

animacy and frequency of NPs. The content of prime frames and target sentences did not 

overlap lexically or conceptually. 

 

5.5.1.2 Comprehension Questions 

Following Dekydtspotter et al. (2008), comprehension questions contained a 

memory probe that reinstantiated either the correct or incorrect parse of the prime 

sentence. For target sentences, which are ambiguous in their interpretation, the 

comprehension question was meant to probe the reader’s preferred interpretation. Each 

question required a simple “Yes” or “No” response. Comprehension questions for each 

prime frame and target sentence were constructed with the format seen in example (12). 

 

12. Est-ce que c’est le dentiste qui mange un sandwich? Oui ou Non?  

 “Is it the dentist that is eating a sandwich? Yes or No?” 
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5.5.1.3 Disambiguation Conditions 

In all target sentences, there was no semantic or morphosyntactic information at 

the region of the embedded verb that would signal or bias participants toward a high vs. 

low attachment interpretation. For instance, a verb such as prescrire “prescribe” 

following the NP antecedents cuisinier “chef” and dentiste “dentist” favors the 

interpretation of the RC as a modifier of dentiste, whereas a verb such as sortir “to exit” 

is unbiased toward both cuisinier “chef” and dentiste “dentist.” Target sentences only 

contained semantically neutral verbs, such as sortir “to exit”, and were thus globally 

ambiguous. On the other hand, prime sentence frames were modified to fit into one of 

three disambiguation conditions: (1) Disambiguation by number agreement at the 

embedded verb; (2) Disambiguation by lexical-semantic plausibility at the embedded 

verb; (3) Disambiguation by number agreement at the embedded verb with conflicting 

verbal plausibility.  

The condition in which the embedded RC verb signals high or low attachment of 

the RC by number agreement features is called DG for “Disambiguation by Grammatical 

information.” In this case, the embedded RC verbs are semantically neutral verbs, such as  

sortir “to exit.”  In the DG condition, the two potential antecedents of the RC differ in 

number (one singular, one plural), so morphosyntactic information at the verb biases 

interpretation. For the condition in which verbal plausibility signals high or low 

attachment of the RC—the DP condition, for “Disambiguation by Plausibility”—

embedded RC verbs are semantically biased toward association with one of the two NP 

antecedents. For example, extraire “to extract” is more closely associated with dentists 

than with secretaries. Unlike in the DG condition, NP antecedents in the DP condition 

have the same number features, so number agreement information in the verb matches 

both of the NP antecedents. The DG-P condition is a hybrid of the DG and DP 
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conditions. The DG-P condition (which stands for “Disambiguation by Grammatical 

information that conflicts with Plausibility information”) is identical to the DP condition 

except that the NP antecedents differ in number features (one singular, one plural), and 

the embedded RC verb is conjugated so as to match the number features of one of the two 

NP antecedents. In other words, a correct interpretation of the sentence depends on 

associating the RC with the correct NP based on number agreement between the NP and 

embedded verb, but the semantic plausibility of the embedded verb conflicts with the 

morphosyntactic cues and signals an interpretation of the RC as modifying the incorrect 

NP. 

A fourth condition of the priming study did not involve prime sentences with RC 

modifiers. Inclusion of the NoRC condition follows Scheepers (2003) and Desmet and 

Declercq (2006). NoRC sentences preserve the anaphoric binding relations and focus 

structure of RC sentences but differ in syntactic structure. Example (13) provides an 

example of a prime sentence in the NoRC condition. Unlike a RC, which modifies a 

nominal element, the adverbial phrase in (13) is an adjunct that attaches at the level of the 

main verb.  

 

13. Aurore aborde [NP(complex) [NP1 le secrétaire][PP des [NP2 dentistes]] [AdvP pendant que 

celui-là sort du métro].  

 “Aurora approaches the secretary of the dentists while he(the former) is exiting 

the subway.”   

 

Sentences in the NoRC condition are identical to those in the DG condition, except that 

the relativizer qui followed by disambiguating verbal information is replaced by an 

adverb such as parce que “because,” followed by a pronoun (celui-là “the former”/ celui-
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ci “the latter”) that distinguishes association of the pronoun to the first or second NP in 

the complex NP. Subsequent material matches the verb and RC continuations of the 

equivalent item in the DG condition. Despite a structural difference, anaphoric binding is 

nearly identical in RC and NoRC sentences because both contain pronouns (qui and 

celui-là, respectively) that refer to either the first- or second-mentioned entity in the 

complex NP. Focus structure is similar between RC and NoRC sentences because they 

focalize either the first or second entity in the complex NP through subordinate clauses 

that elaborate on one of the NPs.   

 Figure 4 contains the disambiguation and attachment conditions relevant to prime 

sentences in the current study. All target sentences following these primes are 

semantically unrelated to primes and are globally ambiguous (e.g. Gérard s’adresse au 

psychiatre du coiffeur qui mange un sandwich. “Gerard addresses the psychiatrist of the 

hairdresser who is eating a sandwich.”) 

 

5.5.1.4 Plausibility Norming 

In order to ensure that sentences only included semantically biasing verbs where 

they were intended (i.e. in the DP and DG-P conditions), I created a plausibility survey in 

Google Docs and circulated it through the Centre National de la Recherche Scientifique 

listserv. A large cohort of French NSs (N = 336) responded to the survey. The design of 

the plausibility study was chosen to mirror as much as possible what participants in the 

priming study experienced, but instead of reading the full RC sentences used in the 

priming study, respondents saw a deconstructed version of each sentence frame. For each 

item, participants were given scenario (e.g. Il y a un secrétaire et un dentiste… “There is 
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____________________________________________________________________ 
 

High Attachment              Low Attachment 
____________________________________________________________________ 

    
 NoRC  Aurore aborde le secrétaire des dentistes   Aurore aborde les secrétaires du dentiste  
   pendant que celui-là sort du métro.     pendant que celui-ci sort du métro. 
   “Aurora approaches the secretary of the dentists   “Aurora approaches the secretaries of the dentist  
   while he (the former) is exiting the subway.”             while he (the latter) is exiting the subway.” 
 
 DG  Aurore aborde le secrétaire des dentistes    Aurore aborde les secrétaires du dentiste  
   qui sort du métro.      qui sort du métro.  
   “Aurora approaches the secretary of the dentists  “Aurora approaches the secretaries of the dentist 
   who is exiting the subway.”                who is exiting the subway.”             
 
 DP  Aurore aborde le secrétaire du dentiste   Aurore aborde le secrétaire du dentiste 
   qui tape les lettres.     qui extrait des dents. 
   “Aurora approaches the secretary of the dentist  “Aurora approaches the secretary of the dentist 
   who is typing the letters.”           who is pulling teeth.”                    
 
 DG-P  Aurore aborde le secrétaire des dentistes    Aurore aborde les secrétaires du dentiste  
   qui extrait des dents.      qui extrait des dents.  
   “Aurora approaches the secretary of the dentists  “Aurora approaches the secretaries of the dentist 
   who is pulling teeth.”                who is pulling teeth.”             

____________________________________________________________________ 

Figure 4:  Disambiguation and Attachment conditions for prime sentences in the syntactic priming study.
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a secretary and a dentist…”) followed by two sentences, which were identical except for 

the agent of the sentence (e.g. Le secrétaire sort du métro “The secretary exits the 

subway” / Le dentiste sort du métro “The dentist exits the subway”). Each item 

corresponded to a prime or target sentence frame used in the priming study. Given the 

scenario, participants rated the plausibility of the two sentences on a scale from 1 to 7 (1 

= La phrase est très peu plausible “The sentence is very implausible”; 7 = La phrase est 

extrêmement plausible “The sentence is extremely plausible”).  

This task is similar to the task of interpreting a sentence in the priming study 

because, given the choice between two entities being associated with a particular action, 

respondents must decide which entity is most likely to perform the action. A Likert scale 

of plausibility was used to avoid the constraints of a binary interpretation for two reasons. 

First, comprehension of a RC sentence such as Aurore aborde le secrétaire du dentiste 

qui sort du métro (“Aurora approaches the secretary of the dentist who is exiting the 

subway”) may not necessarily entail a complete parse whereby one reading is entirely 

accepted and the other entirely rejected (e.g. Christianson et al., 2001). Second, an initial 

pilot study that aimed to directly assess respondents’ preferred agent of a given action 

produced surprisingly unintuitive responses: participants were disposed to invent 

scenarios in which one agent was more plausible, even with semantically neutral verbs 

and the option of agents being equally plausible. On the other hand, the Likert scale 

allowed participants to indicate nuanced plausibility and thus indirectly rate their 

preferred agent, as the ratings from the two sentences could be compared. 

To keep the procedure to a manageable length for respondents, I created two 

questionnaires, one containing half of the deconstructed frame sentences, one containing 

the other half. Questionnaires contained equal numbers of DG/NoRC (neutral verbs), 

DP/DG-P (semantically biased verbs), and ambiguous Target sentences (neutral verbs), 
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which were pseudo-randomized within each questionnaire.10 Completion of each 

questionnaire took less than 20 minutes. 267 native speakers of French responded to the 

first survey, and 106 responded to the second. I calculated the rating differences between 

the two sentences in each item (e.g. Le secrétaire sort du métro / Le dentiste sort du 

métro) in order to determine biases toward one agent-action combination or another. 

These differences were averaged for three sentence types: Targets (semantically neutral 

RCs used for target sentences), DG/NoRC (semantically neutral RCs used for prime 

sentences), and DP/DG-P (semantically biased verbs used for prime sentences).  

 As expected, Target and DG/NoRC sentences produced average rating differences 

that hovered around zero, indicating that participants viewed the two agent-action 

combinations as roughly equivalent. DP/DG-P sentences, as predicted, had a higher 

average rating difference, indicating a bias toward one agent-action combination. Table 3 

shows the average rating differences for each sentence type.  

 

Table 3:  Combined results of plausibility surveys, including absolute value of 
average rating differences for the two possible interpretations of each item 
as a function sentence type (N = 373). Standard deviations in parentheses. 

                                                
10 In the plausibility norming study, prime sentences from the DG-P and NoRC conditions are equivalent to 
prime sentences from the DP and DG conditions, respectively, since they lack the agreement manipulations 
used in the main priming experiment.   

____________________________________________________________________ 
 

 
Sentence Type 

Rating 
Difference 

 
Target 

 
0.72 (0.05) 

 
DG/NoRC 

 
0.64 (0.03) 

 
DP/DG-P 

 
2.90 (0.03) 

____________________________________________________________________ 
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 I performed One Sample t-tests to see whether average rating differences were 

significantly different from zero in the three sentences types. As expected, DP/DG-P 

ratings differed significantly from zero: t(372) = 57.28, p < 0.001. Given the large 

degrees of freedom, ratings for Target and DG/NoRC sentences also differed 

significantly from zero: t(372) = 24.55, p < 0.001 and t(372) = 23.08, p < 0.001, 

respectively. However, if we look at the magnitude of the difference from zero, as 

indicated by Cohen’s d, it smaller for Target and DG/NoRC sentences (d = 0.79 and d = 

0.77, respectively) than for DP/DG-P sentences (d = 0.92).11  

Importantly, the average rating difference for DP/DG-P sentences is greater than 

the average rating difference for sentences meant to contain neutral RCs (Target and 

DG/NoRC sentences). The latter show scores close to zero, indicating a lack of bias. A 

paired-samples t-test compared average rating differences in Target sentences and 

DP/DG-P sentences and found a significant difference in ratings between the two: t(372) 

= 49.38, p < 0.001. I also conducted a paired-samples t-test to compare average rating 

differences in DG/NoRC sentences and DP/DG-P sentences, which also produced 

significant differences: t(372) = 52.55, p < 0.001. Paired t-tests verified that the content 

of RCs in Target, DG, and NoRC sentences was semantically neutral compared the 

content of RCs in DP and DG-P sentences. 

 

5.5.1.5 Lists 

Manipulations of prime and target sentence frames produced a 4 (Disambiguation: 

NoRC vs. DG vs. DP vs. DG-P) x 2 (Attachment Height: High vs. Low) design. The 

resulting eight versions of the sentence frames were counterbalanced across eight 
                                                
11 Following Nolan & Heinzen (2011, p. 214), 0.2 is a small effect, 0.5 is a medium effect, and 0.8 is a 
large effect. 
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presentation lists. Each list was thus comprised of one sentence from each of the 48 

prime-target sentence frames, such that each participant in the priming study saw six of 

each combination of Disambiguation x Attachment Height but only one sentence from 

each sentence frame.  

Prime sentences in the DP/DG-P conditions contained NPs of differing number 

features (one singular, one plural), so it was necessary to counterbalance NP order within 

items to avoid plural nouns in a consistently low attachment position. Half of the prime 

sentences in the DP/DG-P conditions contained a singular NP1 followed by a plural NP2, 

and half contained a plural NP1 followed by a singular NP2.   

Target sentences and DG/NoRC prime sentences, on the other hand, contained 

complex NPs that were identical in number. In order to have equal representation of 

singular and plural NPs, items within these conditions were counterbalanced for NP 

number, half with two singular NPs and half with two plural NPs. This manipulation 

required that half of the items contain a singular verb and half contain a plural verb.  

The verbal manipulation of number was carried over to DP/DG-P conditions as 

well. Half of the NP1(singular)-NP2(plural) items were aligned with singular verbs and 

half were aligned with plural verbs. The same was done for NP1(plural)-NP2(singular) 

items. In this way, no particular number feature on embedded RC verbs or NP 

antecedents was uniquely associated with either high or low attachment. Figure 5 depicts 

the manipulations for NP order and verbal number. 

Comprehension questions for primes and targets probed either the NP1 or NP2 of 

the preceding sentence. Half probed NP1 and half probed NP2. For prime sentences 

probing NP1, half of these were answered correctly with a “Yes” response and half were 

answered correctly with a “No” response. Counterbalancing for correct responses was 

identical for comprehension questions probing NP2. Because target sentences were  
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____________________________________________________________________ 
 

 

Figure 5:  Representation of prime and target sentence lists, counterbalanced for NP 
number, NP order, and verb number.   

 

ambiguous, no counterbalancing for Yes/No responses was necessary, but questions were 

divided equally between those probing NP1 and those probing NP2. 

 

5.5.1.6 Segmentation 

 Within the priming study, stimuli were presented phrase-by-phrase with the self-

paced reading paradigm (Papadopoulou & Clahsen, 2003). The pattern of segmentation 

used in the current study is shown in Figure 6. Segment 1 corresponds to the main subject 

and verb. Segment 2 contains the complex NP. Segment 3 marks the relativizer. Segment 

4 is the critical region because in prime sentences, it is here that the embedded verb 

signals high or low attachment. The continuation of the RC falls in Segment 5, or the 

post-critical region.  
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 Sentences in the NoRC condition are also divided into five segments, as in Figure 

7. In this case, Segment 3 contains an adverb that heads the adverbial phrase to follow. 

Segment 4 contains a pronoun that is indexed with either NP1 or NP2, similar to Segment 

4 for RC stimuli. Segment 5 contains an embedded verb and the rest of the RC.    
 
 

____________________________________________________________________ 
Segment 

____________________________________________________ 
1  2  3  4  5 

              le secrétaire    
 Aurore aborde     des dentistes          qui          sort      du métro 
 
 “Aurora      the secretary  
 approaches     of the dentists who       is exiting     the subway”  

____________________________________________________________________ 

Figure 6:  Pattern of segmentation for prime sentences (in the DG, DP, and DG-P 
conditions) and target sentences.   

 
____________________________________________________________________ 

Segment 
____________________________________________________ 

1  2  3  4  5 
              le secrétaire        pendant  
 Aurore aborde     des dentistes          que               celui-là      sort du métro 
 
 “Aurora      the secretary             is exiting    
 approaches     of the dentists        while      he/the former     the subway”  

____________________________________________________________________ 

Figure 7:  Pattern of segmentation for prime sentences in the NoRC condition. 
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5.5.2 Fillers 

Forty-eight filler items intervened between prime-target pairs (see Appendix X for 

a complete list of fillers). These were similar in length to experimental items. 

Comprehension questions for each filler were identical in structure to those used for 

experimental items. Each stimulus list contained 48 pseudo-randomized filler items. One 

filler and its corresponding comprehension question intervened between prime-target 

pairs. 

Twenty-four filler items were complex sentences with a main and subordinate 

clause, such as (14). In order to serve as distracters from the ambiguous experimental 

target sentences, half of these 24 items were ambiguous, as in (15).  

 

14. La soeur de Dominique dit que l’enseignant va en Italie chaque hiver. 

 “The sister of Dominique says that the teacher goes to Italy every winter.”  

 Q: Est-ce que c’est l’enseignant qui va en Italie chaque hiver? Oui ou Non? 

 “Is it the teacher who goes to Italy every winter? Yes or No?”  

 

15. Le cousin de Jean-Michel affirme qu’il offre de bons conseils. 

 “The cousin of Jean-Michel claims that he gives good advice.” 

 Q: Est-ce que c’est Jean-Michel qui offre de bons conseils? Oui ou Non? 

 “Is it Jean-Michel who offers good advice? Yes or No?”  

 

Other fillers included 12 passive constructions with conflicting grammatical and 

plausibility information, as in (16). These sentences served as distracters for the DG-P 

condition. A set of indirect object relatives (17) made up the final 12 filler sentences.  
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16. Le politicien est trompé par l’électeur encore une fois.  

 “The politician is tricked by the voter once again.” 

 Q: Est-ce que c’est l’électeur qui trompe le politicien? Oui ou Non? 

 “Is it the voter who tricks the politician? Yes or No?”  

 

17. Alain voit l’ingénieur à qui le musicien donne un cadeau.  

 “Alain sees the engineer to whom the musician is giving a gift.” 

 Q: Est-ce que c’est l’ingénieur qui donne un cadeau? Oui ou Non? 

 “Is it the engineer who is giving a gift? Yes or No?”  

 

Segmentation of fillers for the self-paced-reading study was achieved by dividing 

sentences into five phrases, as we saw with experimental stimuli. Segmentation patterns 

varied with the different syntactic structures of the fillers. As fillers were not included in 

the analysis, the primary goal of filler segmentation was simply to mimic that of 

experimental stimuli. Segment 1 for fillers thus contained the subject and main verb, and 

subsequent divisions were as similar as possible to those used for experimental stimuli. 

 

5.6 METHODOLOGICAL BACKGROUND 

Syntactic priming methodology has been widely used for several decades to 

investigate syntactic representation and processing. This technique addresses what 

syntactic representations are available to a speaker and under what circumstances they are 

produced. Though syntactic priming methods have been used primarily with adult 

monolinguals and to a certain extent to study cross-linguistic priming effects among 

bilinguals, they are also informative for within-L2 processing. 
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The typical design of a syntactic priming experiment involves participants hearing 

(and possibly repeating) a syntactic structure, then describing a picture designed to elicit 

either an identical structure or its semantic alternative (e.g. Bock, 1986). During 

comprehension, priming involves facilitation of processing due to previous processing of 

the same grammatical structure, independent of meaning and lexical overlap; yet priming 

during comprehension generally exhibits weaker effects than production, and these 

effects are thought to be greater with lexical overlap (Pickering & Ferreira, 2008).  

Using priming methodology to investigate comprehension of relative clause 

attachment ambiguities is rather new (see Desmet & Declercq, 2006; Scheepers, 2003, 

for production studies; see Park, 2010; Flett, 2003, for bilingual production studies). 

Branigan et al. (2005), Kim et al. (2009), and Pickering et al. (2012) looked at syntactic 

persistence in ambiguously attached prepositional phrases, but only one study has 

explored how (Italian) sentences with unambiguously attached RCs affect interpretations 

of ambiguous RC structures that follow (Gambi & Caramelli, 2012). Gambi and 

Caramelli found that primes did not exert an immediate effect on target sentence 

interpretation but because baseline preferences for low-attachment shifted, presumably 

due to the presence of high-attachment structures in the experiment, “the comprehension 

system seems to be sensitive to a change in the relative distributions of [high attachment] 

and [low attachment] relative clauses” (p. 78).    

Applying priming methodology to L2 comprehension is also novel. To my 

knowledge, there is only one study that treats cross-linguistic priming during 

comprehension (Weber & Indefrey, 2009) and two that treat comprehension priming 

within an L2 (Harrington & Dennis, 2003; Nitschke et al., 2010). Priming methodology 

has not been used before to understand L2 comprehension of RC attachment ambiguities.  
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Although off-line interpretations are a key dependent variable when studying RC 

attachment height, on-line methods are needed to establish whether alternative 

interpretations are considered during earlier phases of processing. Kim et al. (2009) and 

Pickering et al. (2012) found that ambiguously attached prepositional phrases in English 

were read faster when the ultimate interpretation of the ambiguous sentence matched the 

attachment structure of an unambiguous prime sentence. In the current study, self-paced 

reading methodology was used to understand the on-line effects of priming and the 

interpretation of RC attachment ambiguities. Although self-paced reading was introduced 

nearly 40 years ago (e.g. Pynte, 1974), it is regularly used in psycholinguistic work, in 

large part because it is less expensive and easier to use than other time-sensitive measures 

such as eye-tracking and ERP. Moreover, the soundness of this method is confirmed by 

the replication of findings using self-paced reading, eye-tracking, and ERP 

methodologies (Mitchell, 2004).  

Self-paced reading involves segmenting text into words or phrases to be presented 

one-at-a-time on a computer screen. The task requires participants to press a key to begin 

the display and to continually press a key to initiate each successive segment. The desired 

measure for the researcher is the time between key presses in specified regions of the 

text. Because there is a tendency for reading latencies associated with processing 

difficulties on a critical segment to appear in the RT of the following segment, it is 

common to analyze both critical and post-critical segments of the text (Mitchell, 2004). 

The assumption with self-paced reading is that key-pressing and linguistic processing are 

linked and that reading latencies give an indication of processing difficulty. Self-paced 

reading thus provides a measure of the timing of the construction of linguistic 

representations, as well as the information sources used to construct them.  
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I followed Papadopoulou and Clahsen (2003) in the design of the self-paced 

reading study. All sentences in the current experiment were presented in non-cumulative 

moving window format (Just, Carpenter, & Woolley, 1982) using Superlab software 

(version 4.5). Moving window versions (as opposed to stationary window versions) 

display text segment-by-segment so that each segment occupies a position on the screen 

that resembles the same position it would hold if the entire sentence were displayed.  

Non-cumulative versions (as opposed to cumulative versions) only display one segment 

per key press, and old segments are removed from the screen (see example 18, where 

each line represents an image on the computer screen). The times between key presses 

provided the experimental reading time measures. 

 

18. Linear non-cumulative self-paced reading presentation:                               

------ ------ --- ---------- -- -------- --- ---- -- -----. 

Aurore aborde --- ---------- -- -------- --- ---- -- -----. 

------ ------ les secrétaires du dentiste --- ---- -- -----. 

------ ------ --- ---------- -- -------- qui ---- -- -----. 

------ ------ --- ---------- -- -------- --- sort -- -----. 

------ ------ --- ---------- -- -------- --- ---- du métro. 

 

5.7 PROCEDURE 

The priming experiment involved several steps. Before meeting with the 

researcher, bilingual participants completed two online questionnaires: the Bilingual 

Language Profile and the Oxford Placement Test in French. Following completion of the 

questionnaires, face-to-face meetings were scheduled to run A Quick Test of Cognitive 
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Speed and the main priming experiment. Native speaker participants only completed A 

Quick Test of Cognitive and the priming experiment. An overview of this process can be 

seen in Figure 8, and details are discussed below. 

 

5.7.1 Oxford Placement Test 

5.7.1.1 OPT Materials and Procedure 

The Oxford Placement Test (OPT) in French is 50-question multiple-choice test 

of French grammatical, lexical, and pragmatic knowledge. Appendix VII contains all 50 

questionnaire items. Instead of using the version that is available online, 

(http://www.lang.ox.ac.uk/courses/tst_french_placement.html), I transferred OPT  

 
____________________________________________________________________ 

 
NS       L2 

 
 

 
 

____________________________________________________________________ 
 

Figure 8: Overview of procedure for NSs and L2 participants. (BLP: Bilingual 
Language Profile; OPT: Oxford Placement Test; AQT: A Quick Test of 
Cognitive Speed)   
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questions and multiple-choice answers to a Google Docs questionnaire (see Appendix 

VII for a screenshot of the OPT questionnaire in Google Docs). Using the Google Docs 

questionnaire allowed respondents to complete the test offsite and allowed me to keep 

track of results through the spreadsheet linked to the questionnaire template. Bilingual 

participants in the current study responded to the OPT online prior to meeting for the 

main priming study. A link to the OPT was sent to participants via email. Answers were 

automatically submitted to the spreadsheet linked with the questionnaire template. 

 

5.7.1.2 OPT Scoring and Results 

For each incorrect response in the OPT, one point (out of 50 total) was subtracted. 

Six discrete proficiency levels are associated with OPT scores: Complete Beginner (1-3), 

False Beginner (4-10), Lower Intermediate (11-20), Intermediate (21-30), Upper 

Intermediate (31-40), and Advanced (41-50). According to these OPT designations, 36 

participants scored in the Advanced—or highest—proficiency group, and 10 in the Upper 

Intermediate group. No respondents who scored in the Intermediate group or lower were 

accepted as participants in the AQT and main priming experiment. Average and 

individual OPT scores are included in the participant data in Table 2 (pp. 110-112).  

 

5.7.2 Bilingual Language Profile 

5.7.2.1 BLP Materials and Procedure 

The BLP is designed to assess bilingual language dominance (see Appendix VI 

for BLP components and a screenshot of the BLP questionnaire in Google Docs). 

Bilingual participants in the current study responded to the BLP’s 19 questions about 

their French and English language history, use, proficiency, and attitudes. Links to the 
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French and English online versions of the BLP were sent to participants via email with 

directions to answer only one of the questionnaires. All respondents chose to answer the 

questionnaire in English. Answers were automatically submitted to the spreadsheet linked 

with the Google Docs BLP template. 

 

5.7.2.2 BLP Scoring and Results 

The online version of the BLP automatically calculates scores for each module 

and language, as well as total dominance scores. The dominance scores were derived by 

subtracting total French scores from total English scores. A score of zero suggests 

balanced bilingualism, while greater English language dominance is reflected in a 

positive score and greater French dominance is reflected in a negative score.  

Average and individual dominance scores are included in the participant data in 

Table 2. The participants sampled fell along a spectrum of relative English-French 

dominance. On average, participants were dominant in English, and only one participant 

scored as French dominant on the BLP. Scores among English dominant participants 

ranged from 13.25 to 160.74 out of a possible 218.  

 

5.7.3 A Quick Test of Cognitive Speed 

5.7.3.1 AQT Materials and Procedure 

 Participants in the current study saw a modified version of the AQT, including 

three tasks that required identification of 40 images on a page, including Color-Shape, 

Color-Animal, and Color-Object (see Appendix VIII for AQT instructions and images of 

each task). Test takers had to identify both the color and name of the images presented 

(e.g. “yellow fish, black spider, red cat”) as quickly as possible. These particular tasks 
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were chosen over the full AQT sequence because naming times for these tasks indicated 

the highest degree of differentiation between language dominance groups among English-

Spanish bilinguals in Langdon et al. (2005). Only dual-dimension tasks were 

administered in the interest of time, but participants were adequately familiarized with 

the forthcoming material during an untimed rehearsal of the images to be named.  

The AQT is available in several reliability- and validity-tested languages, 

including English and French. Native speakers of French completed the three AQT tasks 

in French. The AQT procedure was adapted for bilingual measurement in English and 

French. Unlike Langdon et al. (2005), I chose to alternate the language used with each 

task rather than to present all three tasks in one language and repeat in the other language. 

Language alternation was used to avoid confining any individual learning effects from 

repeated tasks to only one language. The language alternations resulted in six total  
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Figure 9: AQT presentation order for a sample bilingual participant.   
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naming tasks, three tasks repeated in French and English. The language of naming for the 

first task as well as the order of tasks was randomized across participants in order to 

remove order effects. Figure 9 depicts the resulting repeated measures factorial 

experiment.  

In face-to-face sessions, participants performed the three subtasks of the AQT 

before completing the priming study. The order was reversed in only a few cases in 

which two participants came to a session together: one person first completed the priming 

study on my laptop computer while the other completed the AQT, then vice versa.  

Before each task of the AQT, I instructed participants to name each of the 40 visual 

stimuli for a particular task as fast and accurately as possible, as if reading from a page 

(Wiig et al., 2002). I then allowed participants an untimed rehearsal of the images to be 

named. For NSs, all communication was in French. For bilingual participants, 

instructions for each task were read in the language required for naming. I timed each 

naming task with a stopwatch. I began recording at the onset of the first utterance and 

stopped the timer immediately after the last utterance. I noted naming times in seconds 

for each task.  

 

5.7.3.2 AQT Scoring and Results 

 No mistakes in naming were noted that were not immediately corrected by the 

speaker. Task naming times were added together to give a total AQT score (i.e. total 

number of seconds for naming in all three tasks). Higher AQT scores are thus associated 

with slower naming times. NSs received one total score, as they only completed the AQT 

in French, but bilingual participants were given a total score for English and for French.  
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Dominance scores for bilingual participants were derived by subtracting total 

naming times in English for the three subtasks from total naming times in French.12 The 

dominance score indicates the degree to which naming times were faster in one language 

relative to the other. A negative score corresponds to faster naming times in French, 

while a positive score corresponds to faster naming times in English. If naming speed 

was identical in French and English, participants received a score of zero.  

L2 participants’ AQT Dominance scores can be seen in Table 2. For comparison 

with NS AQT scores for French (Table 1), L2 AQT French scores are included in Table 2 

as well. Substantial individual variation in naming speed was expected and found among 

L2 and NS participants. Unsurprisingly, NSs were faster at naming items in French than 

L2 speakers on average (NS: 145.33 sec, L2: 171.70 sec). Despite slower average naming 

times, all naming times from L2 participants fell within the range of NS performance. 

Average naming times were comparable for each group’s native language (French: 

145.33 sec, English: 149.11 sec).13 AQT Dominance scores for L2 participants ranged 

from -15.9 to 84.8. Three negative dominance scores indicate that three participants were 

faster at naming items in French than in English, thus French-dominant in this task.   

 

                                                
12 Note that this is the opposite of what was done for dominance scores on the BLP. On the BLP, French 
scores were subtracted from English scores, whereas on the AQT, English scores were subtracted from 
French scores. This was done so that a positive number always indicates greater English dominance, and a 
negative number indicates greater French dominance.  
13 French naming times were actually faster than English naming times among NSs of the respective 
languages, despite the fact that French generally required more syllables in these tasks (e.g. poisson vs. 
fish; carré vs. square) and that French but not English requires gender agreement between 
objects/shapes/animals and their colors. On the other hand, French NSs were only required to complete the 
AQT in one language, while the L2 participants had to alternate languages for each task, possibly 
introducing some processing costs (cf. “language modes” in Grosjean, 2001). It is not exactly clear what 
influence these linguistic variables may have had on AQT naming times, but any influence should be 
neutralized since it affects each L2 participant and because the main measure obtained through these 
naming times is the difference between French and English naming times among L2 participants, rather 
than a comparison of NS naming times in French and English. 
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5.7.4 Summary of Findings: Dominance and Proficiency  

The OPT, BLP, and AQT provide continuous measures of proficiency and 

dominance among participants for use as predictor variables in the main priming 

experiment. The AQT evaluates cognitive speed and efficiency. The BLP assesses 

language dominance, taking in to consideration language history, use, proficiency, and 

attitudes. It also collects important biographical information, such as age of acquisition of 

the L2 and length of residence. The OPT gauges proficiency as separate from dominance 

and, as described below, was used to ensure the validity of self-reported proficiency on 

the BLP.  

Results on the Language Proficiency module of the BLP revealed an average self-

rated score of 39.71 out of 54.48 for French proficiency. The relatively high proficiency 

seen in self-reports was echoed in the OPT results which showed an average score of 

40.95 out of 50 points. A correlation analysis between self-assessed proficiency in French 

on the BLP and OPT scores for French revealed a significant positive correlation (r = 

0.63, p < 0.01).14 The strong correlation between the BLP proficiency scores and the OPT 

proficiency scores suggests accurate self-reporting on the BLP.  

Although I had sought a majority of French-dominant L2 learners for 

participation in the current study, it seems that such individuals are not easy to come by 

when the pool is restricted to those with late ages of first acquisition of the target 

language. Only four participants received negative (French-dominant) scores on either 

the AQT or BLP. While the desired group of French-dominant L2 speakers was not 

found, it is still possible to investigate the effect of dominance by exploring the predictive 

power of relative dominance measured on a continuous scale.   

                                                
14  Data are from 65 English-French bilinguals (21 in France, 44 in the U.S.), some of whom were 
participants in the current study.  
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Three participants exhibited negative (French-dominant) scores on the AQT, but 

only one (different) participant scored as French dominant on the BLP. Ideally, 

dominance scores on the AQT and BLP would overlap, with a negative score on the BLP 

matching a negative score on the AQT, but this was not the case. The fact that some who 

scored higher in French on one test but higher in English on another is likely due to the 

fact that the two tests are not entirely comparable, though they show a significant 

moderate correlation (r = 0.41, p< .01).15  Considering the nature of the AQT and BLP, 

we should expect these tests of dominance to be related, but we should not expect one-to-

one correspondence between an on-line measure of cognitive speed and an off-line 

questionnaire that probes aspects of language competence, such as language attitudes, 

which we would not expect to play a large role in the speeded naming tasks of the AQT.  

 

5.7.5 Main Priming Experiment  

For the main priming study, each participant was randomly assigned to one of the 

eight presentation lists. The presentation order of experimental and filler items was 

pseudo-randomized so that prime-target pairs were presented sequentially and one filler 

intervened between each prime-target pair. All sentences were presented in non-

cumulative moving window format (Just et al., 1982) using Superlab software (version 

4.5).  

The experiment was presented on a MacBook laptop with a USB-connected 

Cedrus RB-730 response pad. All instructions and communication was in French. 

Participants read instructions before beginning a practice session designed to acquaint 

                                                
15  Data are from 47 English-French bilinguals (21 in France, 26 in the U.S.), a subset of the 65 participants 
in the BLP-OPT comparison. 
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them with the task (see Appendix XIII for priming study instructions and debriefing). 

Participants were then instructed to ask any remaining questions before beginning the 

experiment. Stimuli appeared left-justified in the center of the screen so that dashes 

indicated the spatial layout of the sentence but masked the actual characters of each word 

(see example 18). Participants were instructed to read the sentences as quickly and 

carefully as possible. Participants pressed a button to advance through the sentence, 

making the word that was just read disappear and the next one appear. After each 

sentence, participants were presented with a Yes/No comprehension question, and 

another key press made the next item appear. Appendix XII shows each screen viewed by 

a participant in a sample experimental trial. Participants were not given feedback on their 

responses to comprehension questions. Reading times at each segment as well as 

responses and response times to comprehension questions were recorded automatically 

via Superlab software. Optional rest periods were built in at the one-quarter, one-half, and 

three-quarters mark.  

Native speaker participants additionally completed a brief language history 

questionnaire following completion of the priming study. The language history form can 

be viewed in Appendix V. 
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Chapter 6:  Analysis and Results 

 

6.1 STATISTICAL ANALYSIS  

I used a regression approach to analyze participants’ accuracy rates, off-line 

priming, on-line priming, and prime vs. target sentence reading/question-answering times 

in the self-paced reading study. Data were analyzed using binomial logit and linear 

mixed-effect models (e.g. Baayen, 2008; Jaeger, 2008) with the lme4 package (Bates, 

Maechler, & Bolker, 2012) from R (R Development Core Team, 2012). The accuracy 

analysis was undertaken to get a sense of preferences for high or low RC attachment and 

of comprehension differences in the various disambiguation conditions. The priming 

analyses revealed the extent to which NSs and L2 users repeat the syntactic structure of a 

previously read sentence and, in cases of off-line priming, the extent to which processing 

is facilitated on-line. The current study includes both disambiguated and globally 

ambiguous sentences, which may be processed differently (Maia et al., 2007; Swets et al., 

2008). The analysis of RTs and question-answering times in primes vs. targets reveals 

similarities and differences between the processing of these two utterances. 

Dependent variables for binomial logit mixed models included accuracy on the 

comprehension questions following prime sentences (Accuracy: Correct vs. Incorrect) 

and attachment decisions following target sentences (Target Attachment: High vs. Low). 

Dependent variables for linear mixed models included RTs to various segments of prime 

vs. target sentences, as well as RTs to the RCs (Segments 3-5) of target sentences. Except 
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in the analysis of Accuracy, only prime-target pairs for which the prime was answered 

correctly were analyzed. 

Mixed-effect, or multilevel, models were chosen over traditional analyses of 

variance (ANOVAs) for several reasons. Mixed-effect models offer the advantage of 

allowing for by-participant and by-item variation simultaneously, eliminating the need 

for separate F1 and F2 analyses. The coefficients in the mixed model provide both the 

magnitude and direction of each fixed effect. Unlike ANOVAs, mixed-effect models do 

not require aggregating over participants and items, which is advantageous for binary 

categorical dependent variables (Jaeger, 2008). Instead, mixed-effect models aim to 

model the individual response of a given participant to a given item. In the current study, 

for instance, a binomial logit mixed-effect model essentially predicts the probability of a 

specific response (e.g. a correct vs. incorrect response or high vs. low attachment) in 

different conditions. An ANOVA analysis for proportion data runs the risk of assuming 

that proportional data is normally distributed, though it is usually not (Baayen, 2004). 

Another advantage to mixed models over ANOVA analyses include the possibility of 

using continuous variables, bypassing the need to create artificial categorical variables 

(Grace-Martin, 2009). Baayen and Milin (2010), who propose using mixed models for 

reaction time data, also suggest that mixed models may offer a small increase in power 

and better protection against Type II errors than traditional repeated measures analyses. 

While the same principles underlie ANOVA and mixed-effect models (ANOVA is a 

special case of regression modeling), mixed-effect models allow for a greater amount of 

flexibility and are appropriate for both proportional data and reaction time data. 

Furthermore, the use of mixed-effects models is becoming more and more standard in 

prominent linguistic and cognitive science journals, including Bilingualism: Language 



 129 

and Cognition and the Journal of Experimental Psychology: Learning, Memory, and 

Cognition. 

 

6.2 RESULTS  

Following data collection, raw data was formatted for use in R software. Modest 

outlier trimming before each analysis removed RTs less than 80 milliseconds (msec) and 

greater than 100000 msec, which were likely due to accidental button presses or an 

interruption in the experimental trial (Baayen & Milin, 2010). This resulted in a 

maximum loss of 0.24% of the data, depending on the analysis. RTs to each reading 

segment were log-transformed. All categorical predictor variables were dummy-coded. 

Trial was mean-centered so that the zero point corresponded to a trial in the middle of the 

experiment.16 RC Length was also mean-centered. Biographical variables for L2 

participants were centered as follows. OPT scores, AQT scores in French, and Age of 

Acquisition were centered at points that corresponded with the L2 group’s maximal 

French proficiency, dominance, and experience. Thus, OPT scores were centered at 50 

(the maximum OPT score for French), Age of Acquisition was centered at 7 (the 

youngest age at which L2 users began learning French), and AQT scores in French were 

centered at 132.40 (the fastest naming time for French). Other biographical variables, 

such as BLP dominance scores, were not centered because these predictors already had 

meaningful zero points. 

Because this was a designed psychological experiment and predictors could be 

identified in advance, model building was based on theoretical considerations. The 

contribution of fixed effects and their interactions was tested with likelihood ratio tests to 
                                                
16 Centering of predictors minimizes collinearity between predictors and their higher order terms and 
provides an interpretable zero point (Baayen, 2008).  
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determine the best-fitting final model. A likelihood-ratio test involves comparing the 

model containing the fixed effect of interest to a model that does not contain the fixed 

effect in question but is otherwise identical. The test compares the log likelihoods of the 

two models and tests whether the difference between them is statistically significant. If 

so, then the model with more variables is said to fit the data significantly better than the 

more restrictive model. The output statistic is chi-squared distributed with degrees of 

freedom equal to the difference in the number of degrees of freedom between the two 

models. 

Random effects in a mixed-effect model take into account variation in the 

intercepts between Subjects and Items. In all models reported below, Subject was 

included as a random effect. Because lexical and structural aspects of the stimuli in this 

experiment were controlled, hence stimuli were fairly homogenous, there was not strong 

motivation to include Item as a random effect. However, likelihood ratio tests revealed 

that Item occasionally contributed significantly to the fit of the models used in the 

following analyses, providing sufficient empirical justification for inclusion of Item in 

these cases.17 Random slopes were evaluated where theoretically justified. 

Data from six individuals—three NSs and three bilinguals—were discarded due to 

accuracy scores on non-ambiguous fillers that were less than 75% correct. These 

participants’ low accuracy rates for non-ambiguous fillers suggest that they may not have 

been adequately attending to the items.18 I analyzed the data for the remaining 62 
                                                
17 It may be preferable to only include theoretically motivated random effects because using model-
improving random effects (determined by likelihood ratio tests) risks underestimating the degrees of 
freedom, leading to Type II errors (Bates, 2008). But because of the theoretical ambiguity associated with 
including or excluding Item as a random effect (i.e. stimuli are highly controlled, but the possibility of 
variability between different items is not entirely eliminated), I verified the inclusion of Item empiricially.  
18 Accuracy rates above 70% in L2 processing research are generally taken to indicate that participants 
were paying attention to the task (e.g. Boukrina & Marian, 2006; Jackson & Dussias, 2009). Seventy-five 
percent accuracy is thus a slightly more conservative cutoff in that it minimizes the amount of data from 
participants were who were not properly performing the task. 
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participants. I first analyzed NS and L2 user data together, with Group (NS vs. L2) as a 

predictor variable. In order to better understand the linguistic and biographical factors 

contributing to L2 performance, I then conducted separate analyses for L2 users that 

included L2 participant variables.  

In the L2-only analyses, I considered several participant variables: Residence 

(France vs. US), Years of Schooling (School), Age of Acquisition (AOA)19, Length of 

Residence in a French-speaking Country (LOR), AQT Dominance scores (AQT_DOM), 

AQT French scores (AQT_FR), AQT English scores (AQT_ENG), OPT scores (OPT), 

and BLP Dominance scores (BLP_DOM). I found high correlations between certain 

combinations of these variables, which can be seen in the correlation matrix in Table 4. 

All correlations at ±0.40 and above appear in boxes. 

 Because of the high correlations, it was desirable to reduce the number of 

variables considered in the mixed-effect models described below. AOA and School 

showed a significant and fairly high negative correlation (r = -0.43, p < 0.001), meaning 

that the older one started learning, the less schooling one received. Because of this 

significant correlation, because School patterned with AOA and no other variables, and 

because AOA has been found to be one of the primary factors in L2 outcomes (e.g. 

Birdsong, 2009), I kept AOA but not School as a potential predictor in the mixed-effects 

models. I also discarded AQT_ENG because of its high correlation with AQT_FR (r = 

0.81, p < 0.001), indicating that slow namers in English tended to be slow namers in 

French. Despite other significant intercorrelations, the remaining variables of AOA, 

LOR, AQT_DOM, AQT_FR, OPT, and BLP_DOM were all considered for inclusion in  

 
                                                
19 Some researchers distinguish age of acquisition (age of immersion in the L2 context, typically as 
immigrants) and age of first exposure to the L2 (e.g. Birdsong, 2006a). Note that AOA in the current study 
is the age at which participants “first started learning French.”  
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____________________________________________________________________ 

                 AOA_FR |  LOR_FR | School_FR | AQT_DOM | OPT | BLP_DOM | AQT_FR 

AOA                                                                    

LOR     -0.30***                                                        

School   -0.43***        0.14***                                               

AQT_DOM      0.12***       -0.44***     -0.21***                                     

OPT        -0.21***        0.48***      0.31***       -0.53***                            

BLP_DOM      0.33***       -0.60***     -0.20***       0.39***  -0.55***                   

AQT_FR      0.21***       -0.38***      -0.07***       0.48***  -0.42***      0.26***   

AQT_ENG      0.16***       -0.14***       0.06*          -0.12***  -0.13***       0.04        0.81***      
 
* p < 0.05, ***p < 0.001  

____________________________________________________________________ 

Table 4: Correlation matrix for L2 linguistic and biographical variables.  

 

the mixed-effect models because I was able to evaluate their unique contributions before 

adding them to the primary model sets. Residence (France vs. U.S.) was also evaluated as 

a participant variable.  

Model building for L2-only analyses proceeded by establishing theoretically 

distinct model sets. The first set evaluated predictors related to accuracy, priming, and 

reading time analyses using likelihood-ratio tests. The second set compared the 

contribution of each participant variable separately to determine the ones with the most 

important contributions. I then included the relevant participant variables in the first 

model set and determined the variables’ contribution to the model’s fit through model 

comparison. 
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6.2.1 Accuracy (Primes) 

I modeled prime sentence Accuracy using binomial logit mixed-effects models 

(e.g. Jaeger, 2008) with the lme4 package (Bates et al., 2012) from R (R Development 

Core Team, 2012). Target sentences were excluded from this analysis because their 

interpretations do not entail a correct or incorrect answer. The resulting models can be 

thought of as predicting the probability of a specific response (here, an inaccurate 

response) in various conditions (see Agresti, 2002; Jaeger, 2008). In the regression output 

tables, I report the coefficient for each independent variable and its level of significance. 

Coefficients in mixed logit models are given in log-odds, so the coefficients visible in 

regression output tables represent the log-odds of an incorrect response. Significant 

positive coefficients show that an inaccurate response is more likely in the tested level of 

the variable than in the reference level. Conversely, significant negative coefficients 

show that an inaccurate response is less likely in the tested level of the variable than in 

the reference level.  

 

6.2.1.1 Native Speakers vs. Second Language Speakers 

For comparison between NS and L2 groups, accuracy data for each condition and 

participant group are summarized in Table 5. Total mean accuracy on responses to 

comprehension questions following prime sentences was above chance in all conditions 

for both NSs and L2 users. As predicted, the DG-P condition20, in which morphosyntactic 

and plausibility cues conflict, is associated with a low accuracy rate. For the L2 group, 

but not the NS group, the DG-P condition produced the lowest accuracy rate of all for L2  
                                                
20 Recall that in the abbreviations for the disambiguation conditions, the D stands for “disambiguation.” 
DG is short for “disambiguation by grammar,” where the G is for “grammar.” P is short for 
“disambiguation by plausibility,” where the P is for “plausibility.” DG-P stands for “disambiguation by 
grammar with misleading plausibility,” where G-P represents the conflict between “grammar” and 
“plausibility.” 
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disambiguation conditions. NSs proved slightly less accurate on the DP than the DG-P 

condition. The NoRC and DG conditions produced the highest accuracy and ranged from 

around 80% to 85% for NSs and L2 users, with L2 users showing slightly lower accuracy 

than NSs in both disambiguation conditions. Both the NS and L2 groups showed lower 

accuracy in the DP condition than in the NoRC or DG conditions, even though the DP 

condition contained no ambiguities. Accuracy in the DP condition was marginally higher 

for L2 users than for NS.  

The best-fitting model for the NS and L2 combined analysis of accuracy is 

summarized in Table 6. The correlations between effects were less than ±0.20, with the 

expected exception of disambiguation conditions, indicating that predictors were not 

correlated and therefore that multicollinearity is not a concern. The model included 

Subject as a random effect (Item did not contribute significantly to the model’s fit: x2
 (1) 

= 3.64, p > .05) and evaluated the contribution of the fixed effects Height (High vs. Low),  

 
 

____________________________________________________________________ 
 

 Total NoRC DG DG-P DP 
 

NS 
 

 
76.62 

 
83.33  
(0.37) 

 

 
85.53  
(0.35) 

 
69.74  
(0.46) 

 
67.84  
(0.47) 

 
L2 

 

 
74.82 

 
81.94  
(0.39) 

 

 
80.90  
(0.39) 

 
66.15  
(0.47)  

 
70.29  
(0.46) 

____________________________________________________________________ 

Table 5: NS and L2 percent accuracy on comprehension questions following prime 
sentences as a function of Disambiguation condition. Standard deviations in 
parentheses. 
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____________________________________________________________________ 
Model Predictor        Coefficient   Std. Error   Wald Z     p (coefficient ! 0) 
____________________________________________________________________ 
 (Intercept)         -2.536      0.24  -10.55   < .001 
 Height(Low)             0.862       0.22   3.89    < .001 
 Disambig(DG)          -0.048      0.17   -0.29     n.s.     
 Disambig(DG-P)          1.098       0.16    6.71    < .001 
 Disambig(DP)           1.014       0.22    4.57    < .001 
 Trial              -0.003      0.00   -0.67     n.s.     
 Group(L2)         -0.047      0.21   -0.23    n.s.     
 Disambig(DG):Trial   -0.010      0.01   -1.67     n.s.     
 Disambig(DG-P):Trial  -0.014      0.01   -2.56     < .05 
 Disambig(DP):Trial    0.011      0.01    2.02    < .05 
 Trial:Group(L2)  -0.007      0.00   -1.96     = 0.050     
____________________________________________________________________ 

Table 6: Model coefficients and significance tests for best-fitting models for 
combined NS and L2 analyses of accuracy. The intercept represents the log-
odds for an incorrect response when all predictors are equal to zero. 

 

Disambiguation (NoRC vs. DG, DG-P, DP), Group (NS vs. L2), Trial, and their 

interactions.21 Contributions were tested with likelihood ratio tests.  

There was a main effect of prime attachment Height: the odds of an incorrect 

response among NSs were 2.4 times higher for low-attached primes than for high-

attached primes. The effect of Height did not differ between NSs and L2 users, as the 

inclusion of a Height x Group interaction did not improve the fit of the model (x2 (1) = 

1.02, p = 0.31). The nonsignificant Disambig(DG) coefficient indicates that the DG and  

NoRC conditions patterned together for NSs in terms of Accuracy at mean trial. As the 

interaction between Disambigation and Group did not contribute significantly to the 

model’s fit (x2 (2) = 0.12, p = 0.94), accuracy rates between the disambiguation 

conditions did not differ for NSs and L2 participants. For the NSs, the DG-P and DP 

                                                
21 The first level of each factor mentioned constitutes the reference group in the regression model. 
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conditions show significantly higher (log) odds of an inaccurate response than the NoRC 

condition at mean trial. When I changed the reference level for Disambiguation to the 

DG-P condition in order to compare accuracy in the DG-P and DP conditions, there was 

no significant difference between the two (coefficient for Disambig(DP) = -0.094, p = 

0.69). Therefore, NS accuracy was similar in DG-P and DP conditions, and the lack of a 

significant Group effect and absence of a significant contribution from a Disambiguation 

x Group interaction (x2 (3) = 2.52, p = 0.47) indicates similar NS and L2 performance in 

the DG-P and DG conditions. Thus, for both NSs and L2 participants, the NoRC and DG 

conditions patterned together in terms of accuracy, as did the DG-P and DP conditions, 

with higher accuracy rates in the NoRC and DG conditions.  

Random slope analysis revealed that a random slope interaction between Height 

and Disambiguation for Subjects significantly improved the fit of the model (x2 (35) = 

235.72, p < 0.001). The random slope interaction was included in order to account for 

variance in the effect of RC attachment height on accuracy among individual participants 

within each disambiguation condition. Inspection of the effect of RC attachment height 

on individuals’ accuracy within each condition shows several participants with 

large absolute values of the random effects. This indicates that the performance of these 

individuals was quite different from the other participants’, which rendered the random 

slope interaction significant. Namely, in the DG, DG-P, and DP conditions, there were a 

substantial number of participants with random effect coefficients whose absolute values 

were greater than two (twelve in the DG condition, six in the DG-P condition, and 

fourteen in the DP condition). In terms of odds ratios, a random effect value of over two 

translates to a 7.4 times higher likelihood of an incorrect response. The highest likelihood 

of an incorrect response was associated with low vs. high primes in the majority of cases, 

as most of the large random effect values were in the positive direction (58% in the DG 
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condition, 100% in the DG-P condition, and 57% in the DP condition). Odds ratios as 

high as 220.75 were found in the DP condition, as high as 113.40 in the DG condition, 

and as high as 100.71 in the DG-P condition. These findings suggest that some 

participants performed quite poorly in comparison to others, especially on low-attaching 

primes. 

 I evaluated the effect of Trial in order to understand the extent to which 

disambiguation type differentially affected accuracy with increased exposure to high- and 

low-attaching RCs. This effect was important because, as accuracy in the DG-P condition 

was dependent on a parse congruent with grammatical but not plausibility cues, it is 

possible that plausibility may have become an unreliable source of disambiguation over 

time. The effect of Trial was not significant in the NoRC condition or in the DG 

condition (nonsignficant Disambig(DG) x Trial interaction) for the NS group. The effect 

of Trial in the DG-P condition differed significantly from the effect of Trial in the NoRC 

condition (significant Disambig(DG-P) x Trial interaction), however, and changing the 

reference level of Disambiguation to DG-P reveals that the effect of Trial was significant: 

the (log) odds of an incorrect response decrease significantly in the DG-P condition as the 

experiment proceeds (coefficient = -0.105, p < 0.001). In Table 6, we see that the slope of 

Trial in the NoRC condition compared to the Disambig(DP) condition (i.e. the 

Disambig(DP) x Trial interaction) was significant, indicating that the (log) odds of an 

incorrect response are higher in the DP relative to the NoRC condition as trial number 

increases. A significant positive coefficient for Disambig(DP) x Trial in same model with 

DG-P as the reference level reveals that the effect of Trial differs in the DG-P and DP 

conditions as well (coefficient = 0.022, p < 0.001). Changing the reference level to the 

DP condition revealed that the effect of Trial was not significant: estimate = 0.001, p = 

0.63.  In sum, accuracy rates were improved with increasing trial number in the DG-P 
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condition but not in the NoRC, DG, or DP conditions for NSs. The trend in the DP 

condition actually shows increased inaccuracy with increasing trial number. Figure 10 

shows the effect of Trial for NSs in each of the disambiguation conditions.  
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Figure 10:   Predicted probabilities for Correct (0) and Incorrect (1) responses as a 
function of Trial for NSs in the NoRC, DG, DG-P, and DP conditions. 
Dashed lines represent confidence intervals. 

 

In Table 6, we see no effect of Group on Accuracy, indicating that NSs and L2 

users performed similarly on comprehension questions following primes sentences at 
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mean trial. The negative coefficient for the Group x Trial interaction approached 

significance, indicating that the effect of Trial was more advantageous (i.e. higher 

accuracy rates were observed with increasing trial number) for the L2 participants than 

for the NSs.  

 

6.2.1.2 Second Language Speakers 

 Group was not a significant variable in the L2 and NS combined analysis of 

accuracy. In order to better understand the linguistic and biographical factors contributing 

to nativelike performance in the L2 group, I conducted a separate analysis for L2 users. 

OPT scores were the only participant variable to significantly impact accuracy. This was 

determined by first comparing AIC values of (non-nested) models, each including a 

separate participant variable. This process allowed me to reduce the number of 

participant variables to evaluate in the final regression model by providing the relative 

goodness of fit for each model with one participant variable. The participant variables in 

the resulting models with the lowest AIC values were then added to a model with 

variables relevant to the accuracy analysis but no participant variables, and their 

contributions were evaluated through model comparison.  

 The best-fitting model for L2 accuracy contains Subject as a random effect (Item 

did not contribute significantly to the model’s fit: x2
 (1) = 0, p = 1), and prime attachment 

Height (High vs. Low), Disambiguation (NoRC vs. DG, DG-P, DP), Trial, and OPT 

scores as fixed factors. Random slope analysis revealed that a random slope for Height 

significantly improved the model’s fit (x2 (2) = 98.90, p < 0.001). The random slope was 

included in order to account for variance in the effect of RC attachment height among 

individual participants. The best-fitting model for L2 accuracy is summarized in Table 7. 
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The correlations between effects for the model were less than ±0.25, with the expected 

exception of disambiguation conditions, and also with the exception of OPT correlations 

with each of the Disambiguation conditions. To investigate these correlations further, I 

calculated VIF values22 for these particular predictors, and each was less than 2.0, 

suggesting that multicollinearity is not a concern. 

 
____________________________________________________________________ 
 Predictor     Coefficient   Std. Error   Wald Z     p (coefficient ! 0) 
____________________________________________________________________ 
 (Intercept)         -3.232     0.31  -10.28  < .001 
 Height(Low)             0.948       0.26    3.61   < .001 
 Disambig(DG)           0.430       0.34    1.26     n.s.     
 Disambig(DG-P)          1.433      0.32    4.54    < .001 
 Disambig(DP)           1.740       0.31    5.56   < .001 
 Trial              -0.014     0.00   -2.83     < .01 
 OPT                -0.123      0.03   -3.71    < .001 
 Disambig(DG):Trial   -0.005      0.01   -0.79    n.s.     
 Disambig(DG-P):Trial  -0.006      0.01  -0.96     n.s.     
 Disambig(DP):Trial    0.015       0.01    2.38     < .05 
 Disambig(DG):OPT  0.047     0.04  1.28  n.s. 
 Disambig(DG-P):OPT 0.045       0.03  1.32  n.s. 
 Disambig(DP):OPT  0.120       0.03  3.46  < .01 
____________________________________________________________________ 

Table 7: Model coefficients and significance tests for L2-only analysis of accuracy. 
The intercept represents the log-odds of an incorrect response when all 
predictors are equal to zero. 

 

In Table 7, we see a significant main effect of prime attachment Height for L2 

participants: the odds of an incorrect response were 2.6 times higher for low-attached 

                                                
22 Variance inflation factors (VIFs) measure how much the variance of estimated coefficients is inflated. If 
no two predictors are correlated, then all VIFs will equal 1. VIF values between 5 and 10 indicate moderate 
collinearity between predictor variables but VIFs greater than 10 are signs of severe multicollinearity and 
require correction (Simon, 2004).  
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primes than for high-attached primes. The nonsignificant Disambig(DG) coefficient 

indicates that the DG and NoRC conditions patterned together in terms of accuracy for 

L2 users at mean trial. The DG-P and DP conditions, however, show significantly higher 

(log) odds of an inaccurate response than the NoRC condition at mean trial. This pattern 

of accuracy mirrors that seen among NSs. There is an effect of OPT scores on accuracy,  
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Figure 11:  Predicted probabilities for Correct (0) and Incorrect (1) responses as a 
function of Trial for L2 participants in the NoRC, DG, DG-P, and DP 
conditions. Dashed lines represent confidence intervals. 
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such that that the (log) odds of an inaccurate response decrease with each unit increase in 

French proficiency, as measured by the OPT. The effect of OPT was significant for the 

NoRC, DG, and DG-P conditions but not significant in the DP condition. 

The significant and negative coefficient for Trial indicates that the likelihood of 

an incorrect response in the NoRC condition decreases as trial number increases. While 

this effect was not significant in the NoRC condition for NSs, it was significant for the 

L2 users. Trial effects were seen in the DG and DG-P conditions as well, as indicated by 

the nonsignificant interactions with Trial in these conditions. In the DP condition, where 

the slope of the effect of Trial on Accuracy is significantly different from the slope for 

the NoRC condition, the adjustment for the effect of Trial on DP Accuracy brings the 

coefficient to a positive, nearly zero number (0.0008). The facilitative effect of Trial seen 

in the other Disambiguation conditions is thus neutralized in the DP condition for L2 

users. In sum, accuracy rates improved for L2 users as the experiment progressed for all 

conditions except the DP condition. In the NS group, a facilitative effect of Trial was 

only seen in the DG-P condition. Figure 11 shows the effect of Trial on accuracy in the 

different disambiguation conditions for L2 participants.  

 

6.2.1.3 Summary of Findings 

Both NSs and L2 users performed above chance, but significantly more errors 

were associated with primes disambiguated toward low vs. high attachment. Some 

participants performed quite poorly in comparison to others, especially on these low-

attaching primes. The NoRC and DG conditions patterned together on the one hand, and 

the DG-P and DP conditions patterned together on the other; the former was associated 

with higher accuracy than the latter. Accuracy rates for NSs improved with increasing 
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trial number only in the DG-P condition, while accuracy rates for L2 users improved in 

all conditions but the DP condition. Unlike the other conditions, both groups’ accuracy 

rates showed a slight decrease in accuracy over the course of the experiment in the DP 

condition. For the L2 group, higher prociency (determined by OPT scores) was 

associated with greater accuracy in the NoRC, DG, and DG-P conditions but not in the 

DP condition. 

 

6.2.2 Off-line Priming (Targets) 

I modeled off-line priming using binomial logit mixed-effects models (e.g. Jaeger, 

2008) with the lme4 package (Bates et al., 2012) from R (R Development Core Team, 

2012). Only target sentences that followed correctly answered primes were included in 

this analysis. The resulting models predict the probability of a low-attached target 

sentence in various conditions. In the regression output tables, I report the coefficient for 

each independent variable and its level of significance. Coefficients in the regression 

output tables represent the log-odds of a target sentence with low attachment of the 

ambiguous RC. Significant positive coefficients show that low attachment is more likely 

in the tested level of the variable than in the reference level. Conversely, significant 

negative coefficients show that low attachment is less likely in the tested level of the 

variable than in the reference level.  

 

6.2.2.1 Native Speakers vs. Second Language Speakers 

 For comparison between NS and L2 groups, the frequency of high and low 

attachment decisions following target sentences in each prime condition is displayed in 

Table 8 (NS) and Table 9 (L2). The best-fitting models for the NS and L2 combined off- 
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____________________________________________________________________ 
Target            High Prime       Low Prime 
Attachment     
____________________________________________________________________ 
        NoRC  |  DG  |  DG-P  |  DP     NoRC  |  DG  |  DG-P  |  DP 
____________________________________________________________________ 
High          68          68         52         63        56         45        43        28 
 
Low          30          37         34         27               36         45        30        36 
      
Percent Low 
Attachment         30.6       35.2      39.5      30.0            39.1      50.0     41.1     56.3 
____________________________________________________________________ 

Table 8: The frequency of NSs’ high and low attachment decisions following target 
sentences in each prime condition (total of 698 target responses). 

 
 
____________________________________________________________________ 
Target            High Prime       Low Prime 
Attachment     
____________________________________________________________________ 
        NoRC  |  DG  |  DG-P  |  DP     NoRC  |  DG  |  DG-P  |  DP 
____________________________________________________________________ 
High          156       153        135     151        109        98        73       84 
 
Low           68         76 66 49                89         88        66       78 
 
Percent Low 
Attachment         30.4       33.2      32.8      24.5            44.9      44.7     47.5     48.1 
____________________________________________________________________ 

Table 9: The frequency of L2 participants’ high and low attachment decisions 
following target sentences in each prime condition (total of 1539 target 
responses). 
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____________________________________________________________________ 
Model Predictor              Coefficient   Std. Error   Wald Z     p (coefficient ! 0) 
____________________________________________________________________ 
1 (Intercept)   -0.813    0.38   -2.17    < .05  
 Prime(Low)   0.448    0.22    2.01    < .05  
 Disambig(NoRC)               -0.341    0.30   -1.14    n.s.      
 Group(L2)   -0.224    0.44   -0.5    n.s.      
 Trial    0.005    0.00    2.86    < .01 
 Prime(Low): 
    Disambig(NoRC)    -0.302    0.43   -0.70    n.s.      
 Prime(Low):Group(L2)      0.136    0.27    0.51    n.s.      
 Disambig(NoRC): 
    Group(L2)                    0.238    0.36    0.66    n.s.   
 Prime(Low): 
    Disambig(NoRC):  
    Group(L2)     0.422    0.51    0.83    n.s.      
 
2 (Intercept)                     -0.696     0.37   -1.90     = .058 
 Prime(Low)                0.436     0.26    1.66      = .096 
 Disambig(DG-P)                  -0.012     0.20   -0.06     n.s.   
 Disambig(DP)                     -0.248     0.20   -1.24     n.s.   
 Group(L2)                     -0.243     0.41   -0.59     n.s.   
 Prime(Low): 
    Disambig(DG-P)   -0.152     0.29   -0.53     n.s.  
 Prime(Low):Disambig(DP)     0.252     0.29    0.88     n.s.   
 Prime(Low):Group(L2)     0.116     0.26    0.45     n.s.   
 
3 (Intercept)   -0.612    0.40   -1.53      n.s.   
 Prime(Low)   0.066     0.38    0.18      n.s.   
 Acc(Incorrect)   -0.257     0.49   -0.53     n.s.   
 Group(L2)   -0.315     0.47   -0.67     n.s.   
 Prime(Low):Acc(Incorrect) -0.100     0.70   -0.14     n.s.   
 Prime(Low):Group(L2) 0.453     0.45    0.99      n.s.   
 Acc(Incorrect):Group(L2) 0.347     0.57    0.61     n.s.   
 Prime(Low):Acc(Incorrect): 
    Group(L2)    -0.235     0.83   -0.28     n.s.   
____________________________________________________________________ 

Table 10: Model coefficients and significance tests for best-fitting models for 
combined NS and L2 off-line priming analyses. The intercept represents the 
log-odds for a low attachment interpretation of a target sentence when all 
predictors are equal to zero. 
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line priming analyses are summarized in Table 10. Correlations between effects for these 

models were less than ±0.36, with the expected exception of disambiguation conditions in 

Model 2, indicating that correlated predictors were not an issue. Model 1 compared 

priming in the NoRC condition with the other conditions combined to explore whether 

priming happened for sentences with RCs (i.e. in the DG, DG-P, and DP conditions) but 

not for sentences with adverbial connectives (i.e. in the NoRC condition) (Desmet & 

Declercq, 2006; Scheepers, 2003). Model 1 contains Subject and Item as random effects 

(Item contributed significantly to the model’s fit: x2 (1) = 26.69, p < 0.001), and 

attachment height of the Prime (High vs. Low), Disambiguation (NoRC vs. RC), Group 

(NS vs. L2), and Trial as fixed factors. Model 2 included the same random and fixed 

effects as Model 1 but explored priming effects within the RC conditions only (DG vs. 

DG-P, DP).  

 In Model 3, I investigated priming effects within the DG-P condition for correctly 

and incorrectly answered prime sentences. Recall that an “incorrect” response in the DG-

P condition is nevertheless a felicitous interpretation that is consistent with the semantic 

attributes of the sentence. Because there are indications that an abandoned analysis can 

influence processing and even be primed (Christianson et al., 2001; Slevc & Ferreira, 

2012; van Gompel et al., 2006) and that there are effects of plausibility on syntactic 

priming (Christianson et al., 2010), I explored priming for all responses in the DG-P 

condition. Fixed effects in Model 3 include attachment height of the Prime (High vs. 

Low), prime Accuracy (Correct vs. Incorrect), and Group (NS vs. L2). Subject and Item 

were included as random effects. 

 There was an effect in Model 1 of Prime attachment height for NSs, with 

significantly more targets interpreted with low RC attachment following low-attaching 

primes than following high-attaching primes for globally ambiguous RC sentences. This 
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significant positive effect of Prime indicates off-line priming of RC attachment height 

among NSs. The negative coefficient for the interaction between Prime and 

Disambig(NoRC) shows that the (log) odds of seeing a low-attaching target sentence that 

follows a prime sentence whose pronoun is associated with NP2 is lower than when the 

prime sentence involves a low-attaching RC prime. The effect of Prime attachment did 

not differ significantly between the RC and NoRC conditions for NSs, but when the 

reference level was changed to NoRC, the model revealed no significant effect of priming 

in the NoRC condition for NSs (estimate = 0.15, p = 0.69). Therefore, association of a 

pronoun with its antecedent through discourse-based processes did not prime attachment 

height in RC ambiguities for NSs. The RC syntax of the preceding sentence, on the other 

hand, was a viable prime for ambiguously attached RCs in target sentences.  

 Priming for RC sentences did not differ significantly between NSs and L2 users 

(nonsignificant effect for Prime x Group interaction), though the positive coefficient 

shows slightly greater priming effects for the L2 group. Greater priming in the L2 vs. NS 

group was also indicated for the NoRC condition in the three-way interaction between 

Prime, Disambiguation, and Group, but the interaction was not significant. Overall, NSs 

made more low attachment interpretations for targets as the experiment progressed, as 

shown by the significant positive coefficient for Trial. The effect of Trial on target 

attachment did not differ greatly between NSs and L2 users, as the Trial x Group 

interaction did not contribute significantly to the model’s fit (x2 (1) = 3.24, p = 0.07).  

 Given the evidence of off-line priming among NSs in the RC sentences as a 

group, we look to Model 2 to see whether priming was observed in each of the 

disambiguation conditions. In Model 2, a higher (log) odds of a low-attachment target 

following a low prime vs. a high prime approached significance in the default DG 

condition for NSs (positive coefficient for Prime). The Prime x Disambig(DG-P) 
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interaction reveals that there was even less priming in the DG-P condition relative to the 

DG condition. Because the interaction was not significant, we can conclude that there 

was no priming in the DG-P condition for NSs. We see greater priming in the DP 

condition relative to the DG condition, indicated by the positive coefficient for Prime x 

Disambig(DP). I ran a model with DP as the reference level and found significant 

priming effects in this condition, indicated by a significant positive coefficient for Prime  

 
____________________________________________________________________ 

 

 

____________________________________________________________________ 
 

Figure 12:  Response tendency results: The proportion of low-attached target sentences 
among NSs and L2 users for each Disambiguation condition. Error bars 
represent standard errors.  
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(estimate = 0.689, p = .015). Thus while Model 1 revealed overall priming effects among 

NSs in the RC sentences as a whole, these were primarily due to priming in the DP and 

DG conditions. The lack of significant Prime x Disambiguation coefficients indicates that 

the magnitude of priming was similar between the DG and DG-P conditions on the one 

hand and the DG and DP conditions on the other. That is, the (log) odds of a low-

attachment target following a low prime vs. a high prime was similar for DG and DG-P 

conditions and for DG and DP conditions. Changing the reference level to DG-P revealed 

similar degrees of priming between the DG-P and DP condition as well (estimate = 0.40, 

p > 0.05). The trend, however, was for the greatest degree of priming (i.e. the highest 

likelihood of seeing a low-attaching target following a low-attaching prime) in the DP 

condition, followed by the DG condition, and lastly the DG-P condition. 

 The likelihood of a low-attaching target sentence following a low vs. a high prime 

did not differ significantly for the L2 and NS groups in the different disambiguation 

conditions, as the Prime x Group interaction was not significant, nor did any three-way 

interactions between Prime, Group, and Disambiguation contribute significantly to the  

 
____________________________________________________________________ 

Priming effect 
________________________________________________ 

    NoRC    DG   DG-P   DP 
____________________________________________________________________ 

 NS  8.52%  14.76% 1.57%  26.25% 

 L2  14.59% 14.12% 14.64% 23.65% 
____________________________________________________________________ 

Table 11: Mean priming effects (low attachments for target sentences following high 
vs. low primes) among NSs and L2 users for each disambiguation condition. 
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model’s fit (x2 (4) = 1.08, p = 0.90). Figure 12 shows the proportion of low-attached 

targets following high vs. low primes for NSs and L2 users. Table 11 shows priming 

effects within each condition for both groups.   

Random slopes for Prime were evaluated in Model 2 in order to account for 

variance in the effect of RC Prime attachment height among individual participants 

within each disambiguation condition. In other words, including a random slope for 

Prime allowed for inspection of off-line priming at the individual level. Random slope 

analysis revealed that a random slope interaction between Prime and Disambiguation for 

Subjects in Model 2 did not significantly improve the fit of the model (x2 (20) = 26.10, p 

= 0.16). Inclusion of a single random slope for Prime did not significantly improve the fit 

of Model 2 either (x2 (2) = 0.68, p = 0.71). Therefore, there was not substantial individual 

variation in priming to justify inclusion of random slopes (i.e. no evidence that the 

random deviations of the odds ratios computed within each subject from the overall odds 

ratio are that large.) 

Finally, Model 3 reveals that, among NSs, priming was absent for correctly 

answered (nonsignificant Prime coefficient) and “incorrectly” answered (nonsignificant 

Prime x Accuracy interaction) prime sentences in the DG-P condition. Nonsignificant 

interactions with Group reveal that the effect of Prime attachment in the DG-P condition 

for correct and “incorrect” responses did not differ between NSs and L2 users.  

 

6.2.2.2 Second Language Speakers 

 As with the accuracy analysis, model building for the L2-only off-line priming 

analysis proceeded by establishing theoretically distinct model sets. The first set 

evaluated predictors related to the priming study using likelihood-ratio tests. The second 
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set compared the contribution of each participant variable separately to determine the 

one(s) with the most important contribution(s). Age of Acquisition (AOA) and AQT 

Dominance scores (AQT_DOM) were the only participant variables to significantly 

impact off-line priming analyses. This was determined by first comparing AIC values of 

(non-nested) models, each including a separate participant variable. This process allowed 

me to reduce the number of participant variables to evaluate in the final regression model 

by providing the relative goodness of fit for each model with one participant variable. 

The participant variables in the resulting models with the lowest AIC values were then 

added to a model with priming-related predictors but no participant variables, and their 

contributions were evaluated through model comparison. The best-fitting models with 

Target Sentence Attachment as the dependent variable are displayed in Table 12. The 

correlations between effects for all models were less than ±0.36, with expected exception 

of disambiguation conditions, and also with the exception of a Prime and Disambig(DG-

P) correlation of 0.45. In order to investigate this correlation further, I calculated VIF 

values for these particular predictors, and each was less than 2.6, suggesting that 

multicollinearity is not a problem. 

Model 1 compares L2 priming in the NoRC condition with the other RC 

conditions combined. For Model 1, I evaluated Prime Attachment (High vs. Low), 

Disambiguation (NoRC vs. RC), Age of Acquisition (AOA), and Trial as fixed factors, 

and included Subject and Item as random effects (Item contributed significantly to the 

model’s fit: x2 (1) = 42.67, p < 0.001). I investigated priming effects within the RC 

conditions (DG vs. DG-P, DP) in Model 2. Model 2 included Subject and Item as random 

effects (Item contributed significantly to the model’s fit: x2 (1) = 17.97, p < 0.001), and 

Prime Attachment (High vs. Low), Disambiguation (NoRC vs. RC), AQT Dominance 

scores (AQT_DOM), and Trial as fixed factors. Model 3 explored priming effects within  
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____________________________________________________________________ 
Model Predictor        Coefficient   Std. Error   Wald Z     p (coefficient ! 0) 
____________________________________________________________________ 
1 (Intercept)   -1.740   0.40  -4.35  < .001 
 Prime(Low)                     1.029    0.25   4.09  < .001 
 Disambig(NoRC)       -0.090    0.20  -0.45    n.s.     
 Trial                            0.005    0.00   1.65     n.s. 
 AOA                 0.109    0.05   2.16    < .05 
 Prime(Low):    
    Disambig(NoRC)   0.111    0.28   0.40    n.s.   
 Prime(Low):Trial           -0.005    0.00  -1.03    n.s.   
 Prime(Low):AOA  -0.062    0.03  -2.12    < .05 
 
2 (Intercept)                     -1.425    0.34  -4.20  < .001 
 Prime(Low)                0.505    0.23   2.18    < .05 
 Disambig(DG-P)                  -0.044    0.24  -0.18    n.s.   
 Disambig(DP)                     -0.295    0.24  -1.22    n.s.   
 Trial                           0.004    0.00   1.09    n.s.   
 AQT_DOM                         0.023    0.01   2.27    < .05 
 Prime(Low):  
    Disambig(DG-P)  0.043    0.35   0.12    n.s.  
 Prime(Low):Disambig(DP)     0.289    0.34   0.84    n.s.   
 Prime(Low):Trial         -0.006    0.01  -1.12    n.s.   
 
3 (Intercept)                             -1.425    0.47  -3.06   < .01 
 Prime(Low)                        1.053     0.47   2.25   < .05 
 Acc(Incorrect)                         -0.697     0.58  -1.20   n.s.   
 AOA                                 0.079     0.06   1.33   n.s.   
 Prime(Low):Acc(Incorrect) 0.401     0.88   0.46   n.s.   
 Prime(Low):AOA                 -0.081     0.06  -1.35   n.s.   
 Acc(Incorrect):AOA         0.120     0.07   1.63   n.s.   
 Prime(Low):Acc(Incorrect): 
    AOA    -0.116     0.12  -0.96   n.s.  
____________________________________________________________________ 

Table 12: Model coefficients and significance tests for best-fitting models for L2-only 
off-line priming analyses. The intercept represents the log-odds of a low 
attachment interpretation of a target sentence when all predictors are equal 
to zero. 
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the DG-P condition for correctly and incorrectly answered prime sentences. Fixed effects 

in Model 3 included attachment height of the Prime (High vs. Low), prime Accuracy 

(Correct vs. Incorrect) and AOA, with Subject and Item as random effects.  

 There was an effect in Model 1 of Prime attachment height, with significantly 

more targets interpreted with low attachment following low-attaching primes than 

following high-attaching primes for globally ambiguous RC sentences at mean trial and 

the earliest age of acquisition of French (7 years). The significant effect of Prime reveals 

off-line priming of RC attachment height for L2 users. The nonsignificant interaction  

 

____________________________________________________________________ 

 

 

____________________________________________________________________ 

 
Figure 13:  Coefficient size of the L2 Prime effect for early (7), middle (13), and late 

(20) ages of acquisition. Positive coefficients represent higher likelihood of 
low-attaching targets following low- vs. high-attaching primes (i.e. a greater 
degree of off-line priming). Error bars represent standard errors. 
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between Prime and Disambig(NoRC) indicates that the effect of Prime attachment did not 

differ significantly between the RC and NoRC conditions for L2 users. Indeed, when the 

reference level was changed to NoRC, the model revealed a significant effect of Prime in 

the NoRC condition as well (estimate = 1.14, p < 0.001). In other words, association of a 

pronoun with its antecedent through discourse-based processes primed attachment height 

among L2 users (NoRC condition), as did the syntactic height or location of the RC (RC 

condition).  

The significant negative coefficient for the Prime x AOA interaction indicates that 

the effect of Prime attachment changed for different AOAs. To illustrate this, Figure 13 

shows the predicted effect of Prime for early, middle, and late AOAs.23 Figure 13 

demonstrates that as AOA increases, the coefficient for Prime (i.e. off-line priming) 

becomes smaller and smaller. Decreased priming at higher AOAs goes hand-in-hand with 

the significant effect of AOA on the occurrence of low-attaching targets after high 

primes: the likelihood of a low attachment interpretation of a target sentence was greater 

with increasing age of acquisition. In other words, greater AOA was associated with a 

higher likelihood of incongruent prime-target parses. 

 In Model 2 we observe a significant priming effect in the DG condition for L2 

participants (significant positive coefficient for Prime). The positive coefficients for the 

two Disambiguation x Prime interactions in Model 2 indicate greater priming effects in 

the DG-P and DP conditions than in the DG condition (though not significantly greater), 

with the greatest degree of priming in the DP condition. Changing the reference levels of 

Model 2 to the DG-P and DP conditions reveals significant priming effects for both (DG-
                                                
23 Note that all L2 participants in the current study are considered late learners of French. Figure 13 
illustrates relative effects of “early”, “middle”, and “late” AOA within the range of AOAs found in this 
study. 
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P: estimate = 0.55, p = 0.04; DP: estimate = 0.79, p = 0.002). For NSs, priming was 

observed in the DP condition, marginally in the DG condition, but not in the DG-P 

condition. There was also a main effect of AQT Dominance on L2 target attachment such 

that more low attachments were made with increasing English dominance. 

Random slopes for Prime were evaluated in Model 2 in order to account for 

variance in the effect of RC Prime attachment height among individual participants 

within each disambiguation condition. Including a random slope for Prime allowed for 

inspection of off-line priming at the individual level. Random slope analysis revealed that 

a random slope interaction between Prime and Disambiguation for Subjects in Model 2 

did not significantly improve the fit of the model (x2 (20) = 20.87, p = 0.40). Inclusion of 

a single random slope for Prime did not significantly improve the fit of Model 2 either (x2 

(2) = 4.00, p = 0.14). Therefore, there was not substantial individual variation in priming 

among L2 participants to justify inclusion of random slopes. 

 Finally, Model 3 reveals that priming took place for correctly answered prime 

sentences in the DG-P condition when AOA was accounted for in the model (significant 

positive Prime coefficient). When the reference level for prime Accuracy was changed to 

Incorrect, the model revealed that priming of “incorrectly” answered prime sentences 

approached significance (estimate = 1.454, p = 0.56). Because “incorrect” responses in 

the DG-P condition reflect an interpretation that is consistent with the semantic attributes 

of the sentence, these results indicate that the plausibility of the prime sentence (in the 

face of conflicting grammatical information) may influence RC attachment height in L2 

users.  
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6.2.2.3 Summary of Findings 

 Priming effects for NSs were found in the RC conditions but not in the NoRC 

condition: more low attachment decisions were made for ambiguous target sentences 

following low-attaching primes than following high-attaching primes. NSs also 

increasingly settled on a low attachment interpretation for target sentences throughout the 

experiment. Priming of RC attachment height was observed for NSs in the DP condition 

and (marginally) in the DG condition, but not in the DG-P condition.  

 L2 users showed priming in both RC and NoRC conditions: L2 users made more 

low attachment decisions for ambiguous targets following low- vs. high-attaching primes, 

as well as more low attachment decisions for targets following NoRC primes in which a 

demonstrative pronoun referred to NP2 vs. NoRC primes in which a demonstrative 

pronoun referred to NP1. Unlike NSs, L2 participants were primed in all RC conditions. 

L2 participants even showed moderate priming of “incorrectly” answered prime 

sentences in the DG-P condition. Priming effects in L2 users were found to depend on 

AOA, with stronger priming at lower AOAs and higher likelihood of incongruent prime-

target interpretations as AOA increased. Finally, L2 users made more low attachment 

decisions with increasing English dominance, as determined by the AQT. 

 

6.2.3 Reading Times and Question Times (Primes vs. Targets)  

 Figure 14 shows reading times for primes and target sentences at each segment. 

For reference, Figure 15, a reproduction of Figure 6, presents the segmentation of a given 

prime sentence. Some models of language comprehension assume that globally 

ambiguous sentences, like the target sentences in the current study, are more difficult to 

process than unambiguous sentences (e.g. Spivey-Knowlton & Sedivy, 1995), while 

others find that some syntactic ambiguities can actually lead to shorter processing times 
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(e.g. van Gompel et al., 2005). The current data support a reading time advantage for 

syntactically ambiguous RCs (Segments 1-3) relative to disambiguated RCs. Different 

patterns of prime and target RTs were observed, however, at the critical disambiguating 

region (Segment 4) and post-critical region (Segment 5). RT differences were also found 

between NSs and L2 participants before the RC (Segments 1-2) and at the final segment 

(Segment 5).  

 I modeled RTs for prime and target sentences using linear mixed-effects models 

with the lme4 package (Bates et al., 2012) from R (R Development Core Team, 2012). 

Only correctly answered prime sentences and target sentences that followed correctly 

answered primes were included in this analysis. In the following discussion, I report the 

coefficient for the independent variable and its level of significance. P values were 

estimated through Monte Carlo Markov Chain (MCMC) simulation (Baayen, Davidson, 

& Bates, 2008). A t value of 2 or greater generally denotes a significant effect at ! " 

0.05. Coefficients in the resulting linear models represent the average increase or 

decrease in log-transformed RTs (msec) per unit increase of a given predictor. Significant 

negative coefficients show that RTs decrease with each unit increase in the tested level of 

the variable relative to the reference level. Conversely, significant positive coefficients 

show that RTs increase in the tested level of the variable relative to the reference level.24  

An effect of Stimulus (Prime vs. Target) reflects RT differences for prime and 

target sentences. An effect of Group (NS vs. L2) reflects RT differences between the two 

participant groups. An interaction between the two indicates that the effect of Stimulus 

differed for NSs and L2 users. It is clear in Figure 14 that the segments preceding the RC 

(Segments 1-2) show more overlap for prime and target RTs than the later segments. In 

                                                
24 The correlations between effects for the models reported in this section were ±0.19, indicating that 
predictors did not correlate. 
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addition, NS and L2 RTs appear to differ in Segments 1-2. In a model including only 

(log) RTs for Segments 1-2, with Stimulus (Prime vs. Target) and Group (NS vs. L2) as 

predictors, and Subject as a random effect, I found no significant RT differences between 

primes and targets at these portions of the stimuli for NSs (estimate = -0.04, p = 0.08) or 

L2 users (nonsignificant Stimulus x Group interaction: estimate = 0.01, p = 0.56). L2 

users, however, read Segments 1-2 significantly more slowly than NSs (estimate = 0.26, 

p < 0.01). 

 The effect of Stimulus on log RTs for the RCs of primes and targets (Segments 3-

5) was, however, significant for NSs (estimate = -0.06, p < 0.05) and did not differ from 

L2 users (nonsignficant Stimulus x Group interaction: estimate = 0.02 p = 0.49). The 

change in log RTs for L2 users between primes and targets (-0.04) was also significant (p 

< 0.01). The negative coefficients for Stimulus indicate faster reading of target sentence 

RCs compared to prime sentence RCs. Therefore, ambiguously-attached RCs were read 

read faster than disambiguated RCs. 

Note in Figure 14 that the light green and light purple points which represent 

target sentences are lower at Segment 4 for NSs and L2 users than the dark green and 

dark purple points. A model including only (log) RTs for Segment 4—the point of 

disambiguation in prime sentences—revealed that Segment 4 was indeed read more 

quickly by NSs and L2 users in the ambiguous target condition than in the prime 

condition (NS: estimate = -0.22, p < 0.001; L2: estimate = -0.26, p < 0.001), reflecting 

integration and processing of the morphosyntactic and/or semantic cues that guide RC 

attachment in prime but not target sentences. The RT difference between primes and 

targets at Segment 4 did not differ between NSs and L2 participants (nonsignificant 

interaction between Stimulus and Group: estimate = -0.04, p = 0.27). The RT advantage  
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____________________________________________________________________ 
 

 

____________________________________________________________________ 
 

Figure 14:  Reading time results: NS and L2 reading times (msec) for prime and target 
sentences at Segments 1 through 5.  

 
____________________________________________________________________ 

Segment 
____________________________________________________ 

1  2  3  4  5 
              le secrétaire    
 Aurore aborde     des dentistes          qui          sort      du métro 
 
 “Aurora      the secretary  
 approaches     of the dentists who       is exiting     the subway”  

____________________________________________________________________ 

Figure 15 (Figure 6, reprod.): Pattern of segmentation for prime sentences (in the   
         DG, DP, and DG-P conditions) and target    
         sentences.   
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for targets is reversed in the final segment of the sentence (NS: estimate = 0.08, p < 0.05; 

L2: estimate = 0.16, p < 0.001), where the light green and light purple points in Figure 14 

are at a higher position than the dark green and purple points. At Segment 5, there was 

also a significant Stimulus x Group effect, whereby the advantage in RTs for primes vs. 

targets was even greater in L2 users than NSs (estimate = -0.08, p = 0.050). The 

interaction may reveal that L2 users put more effort into determining a host site for the 

ambiguous RC than NSs.  

In a self-paced reading study investigating RTs for ambiguous and unambiguous 

RC structures, Swets et al. (2008) evaluated answering times to comprehension questions 

and found evidence of elevated response times when participants answered questions 

about sentences in which the attachment site for the relative clause was ambiguous rather 

than disambiguated. The data from the current study corroborate these findings. In a 

model of logged reaction times to comprehension questions following prime and target 

sentences that included Stimulus (Prime vs. Target) and Group (NS vs. L2) as fixed 

effects and Subject as a random effect, the effect of Stimulus was highly significant 

(estimate = 0.14, p < 0.001). Interpretation questions following ambiguous target 

sentences took substantially longer to answer than questions following disambiguated 

prime sentences. The disadvantage for target sentences did not differ between NSs and 

L2 users (nonsignificant Stimulus x Group interaction: estimate = -0.05, p = 0.15). 

 

6.2.3.1 Summary of Findings 

Reading speeds were the same for prime and target sentences up until the RC, 

though L2 users read more slowly than NSs. Both L2 users and NSs read target sentence 

RCs faster than prime sentence RCs, but while targets were read faster than primes at 
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Segment 4, primes were read faster than targets at Segment 5. At Segment 5, L2 users 

showed an even greater prime vs. target advantage than NSs. This analysis also showed 

that interpretation questions following target sentences took significantly longer to 

answer than those following prime sentences. 

 

6.2.4 On-line Priming (Targets) 

 I modeled on-line priming in target sentences using linear mixed-effects models 

with the lme4 package (Bates et al., 2012) from R (R Development Core Team, 2012). 

For this analysis, RTs for target sentences following correct primes were analyzed in 

conditions of matching RC attachment height and non-matching RC attachment height. 

The resulting models determine whether RCs for target sentences that have 

interpretations congruent with primes (Match targets) are processed faster than RCs for 

target sentences whose interpretations are incongruent (No Match targets). Faster reading 

of Match target RCs than No Match target RCs is taken to indicate on-line priming of RC 

attachment height (Kim et al., 2009). I analyzed reading times to the entire RC (e.g. …qui 

mange un sandwich) because the point where on-line processing decisions were made, 

and where structural priming was evident, conceivably fell within a span beginning with 

the relative pronoun (qui “who”) introducing the RC and ending with the final segment. 

(We saw in the reading time analysis that primes were read faster than targets at the final 

segment but not at the preceding verb).  

 In the regression output tables, I report the coefficient for each independent 

variable and its level of significance. P values were estimated through Monte Carlo 

Markov Chain (MCMC) simulation (Baayen et al., 2008). A t value of 2 or greater 

generally denotes a significant effect at ! = 0.05. Coefficients in the linear models  
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Figure 16:  On-line priming results: Average NS and L2 reading times (msec) for Match 
and No Match target sentences at the relative clause (Segments 3-5) in DG, 
DG-P, and DP disambiguation conditions. Error bars represent standard 
errors.    
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represent the average increase or decrease in log-transformed RTs (msec) per unit 

increase of a given predictor. Significant negative coefficients show that RTs decrease 

with each unit increase in the tested level of the variable relative to the reference level. 

Conversely, significant positive coefficients show that RTs increase in the tested level of 

the variable relative to the reference level.  

 

6.2.4.1 Native Speakers vs. Second Language Speakers 

 Reading times for the RCs of target sentences in Match and No Match conditions 

for each of the disambiguation conditions containing RCs are displayed in Figure 16. In 

all disambiguation conditions, the RCs of Match targets are read faster than the RCs of 

No Match targets, consistent with on-line priming of RC attachment height (Kim et al., 

2009). The regression analysis shows that these trends were mediated by the effect of 

Trial in both NS and L2 groups. 

 The best-fitting model for the NS and L2 combined on-line priming analysis is 

summarized in Table 13. The correlations between effects for the model were less than 

±0.27, with the obvious and expected exception of disambiguation conditions, and also 

with the exception of correlations between Matching and Disambig(DG-P) and 

Disambig(DP) (0.40 and 0.36, respectively). To investigate this further, I calculated VIF 

values for these particular predictors, and each was less than 4.7, suggesting that 

multicollinearity is not a problem. The model included log-transformed RTs for target 

Segments 3 through 5 (the RC) as the dependent variable. I investigated on-line priming 

effects within the RC conditions (DG vs. DG-P, DP), evaluating the fixed effects of 

Matching (No Match vs. Match), Group (NS vs. L2), Trial, and RC Length. Matching 

refers to whether the target sentence RC interpretation matched the height of the RC for  
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____________________________________________________________________ 
 Predictor             Coefficient   SE    t value      pMCMC 
____________________________________________________________________ 
 (Intercept)               8.084    0.09    93.31 < .001 
 Matching(Match)                 0.013    0.04    0.31 n.s. 
 Disambig(DG-P)              0.039   0.04    1.08 n.s. 
 Disambig(DP)                0.024  0.04    0.65 n.s. 
 Group(L2)                 -0.012   0.10    -0.12 n.s. 
 Trial                    -0.003   0.00    -4.46 < .001  
 Length     0.023  0.01 3.55 < .001  
 Matching(Match):Disambig(DG-P)  -0.020   0.05    -0.44 n.s. 
 Matching(Match):Disambig(DP)    -0.012   0.05    -0.25 n.s. 
 Matching(Match):Group(L2)    -0.014   0.04    -0.34 n.s. 
 Matching(Match):Trial         -0.002   0.00    -2.13  < .05 
 Matching(Match):Length  -0.006  0.01 -0.91 n.s. 
 Trial:Length    -0.000  0.00 -0.30 n.s. 
 Group(L2):Trial   0.002  0.00 2.31 < .05 
 Group(L2):Length   -0.005  0.01 -0.75 n.s. 
 Matching(Match):Trial:Length 0.000  0.00 1.71 n.s.   
 Group(L2):Trial:Length  -0.000  0.00 -2.03 < .05 
____________________________________________________________________ 

Table 13: Model coefficients and significance tests for best-fitting models for 
combined NS and L2 analysis of on-line priming. The intercept represents 
the average log RT of targets RCs when all predictors are equal to zero. 

 

prime sentences. The length of the RC was measured as character counts at Segments 4 

and 5 (the character count of Segment 3 was invariable). The model with Subject and 

Item as random effects was significantly better than the model with Subject only (x2 (1) = 

17.79, p < 0.001).  

 There was no effect of Matching, indicating that NSs, at mean trial and mean RC 

length in the DG condition, did not read target RCs faster when the ultimate 

interpretation was congruent with the prime relative to when the ultimate interpretation 

was not congruent with the prime. However, the Trial and Matching x Trial coefficients 

indicate an asymmetrical effect for Trial in Match vs. No Match targets for NSs (mean  
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Figure 17:  The effect of Trial on log RTs for Match vs. No Match target sentences 
(combined DG, DG-P, and DP conditions) in the NS group.    

 

RC length). This is true for the reference DG condition, as well as the DG-P and DP 

conditions, as three-way interactions between Matching, Trial, and Disambiguation did 

not contribute significantly to the model’s fit (x2 (4) = 1.01, p > 0.05). The significant 

negative coefficient for Trial indicates faster reading of the RC for NSs in No Match 

targets as the experiment progresses (mean RC length). The effect of Trial is significantly 

more negative with Match targets, as seen in the Matching x Trial interaction. Therefore, 

Trial differentially affects Match and No Match targets, with a larger facilitative effect 

for target RCs that are congruent with prime attachment height than target RCs that are 
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incongruent with prime attachment height. The asymmetrical effect of Trial on Match 

and No Match target sentences is shown in Figure 17 for NSs.  

The interaction between Group and Trial indicates that the facilitative effect of 

trial in the No Match condition (mean RC length) was weaker for L2 users vs. NSs 

(significant positive adjustment). But the lack of a three-way interaction between 

Matching, Trial, and Group suggests that the effect of trial in the Match condition was 

similar for NSs and L2 users (x2 (2) = 5.22, p = 0.07). The asymmetrical effect of Trial on 

Match and No Match target sentences for L2 participants is displayed in Figure 18. 
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Figure 18:  The effect of Trial on log RTs for Match vs. No Match target sentences 
(combined DG, DG-P, and DP conditions) in the L2 group.    
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Because the interaction with Matching and Trial is significant, it is clear that the 

effect of Matching changes depending on Trial number. I thus reran the model with Trial 

centered at the last trial number in order to see if there was an effect of Matching later in 

the experiment. For NSs at the last trial in the DG condition (mean RC length), RTs 

decreased by 1.06 msec for Match vs. No Match targets, though this effect did not reach 

significance (p = 0.26). In the DG-P and DP conditions, RTs decreased by 1.08 msec and 

1.07 msec, respectively, for Match vs. No Match targets, though these effects did not 

reach significance either when tested in models with DG-P and DP as the reference levels 

(p = 0.14 and p = 0.21, respectively). The adjustment to the Matching coefficient for L2 

users when Trial was centered at the last experimental trial revealed that RTs in this 

group also decreased for Match vs. No Match targets in each disambiguation condition 

and were not significantly different from the NS group (p > 0.05). 

RC length also significantly influenced NSs’ RTs to No Match target RCs in the 

DG condition (mean trial). The positive coefficient for Length indicates, not surprisingly, 

that longer RCs took more time read. The nonsignificant negative coefficient for the 

interaction between Length and Matching suggests that Length had the same effect for 

Match and No Match targets, though slightly less of a detrimental effect in the Match 

condition. The nonsignificant coefficient for the interaction between Length and Group 

also suggests that Length had the same effect for No Match targets at mean trial among 

NSs and L2 users. The fact that a Disambiguation x Length interaction did not contribute 

significantly to the model’s fit indicates the same influence of length in all 

disambiguation conditions (x2 (2) = 2.84, p = 0.24). Moreover, the lack of a Group x 

Disambiguation x Length interaction indicates that the effect of Length in all 

disambiguation conditions is similar for NSs and L2 users (x2 (6) = 5.79, p = 0.45). 

Finally, the significant negative coefficient for the three-way interaction between Group, 
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Trial, and Length suggests that even for increases in RC length, RTs decreased as the 

experiment progressed for L2 speakers but not for NSs in the DG condition.  

 

6.2.4.2 Second Language Speakers 

Model building for the L2-only on-line priming analysis proceeded by first 

establishing theoretically distinct model sets. The first set evaluated predictors related to 

the on-line priming study using likelihood-ratio tests. The second set compared the 

contribution of each participant variable separately to determine the one(s) with the most 

important contribution(s). Age of Acquisition (AOA) and AQT French scores (AQT_FR) 

were the only participant variables to significantly impact on-line priming. This was 

determined by first comparing AIC values of (non-nested) models, each including a 

separate participant variable. This process allowed me to reduce the number of 

participant variables to evaluate in the final regression model by providing the relative 

goodness of fit for each model with one participant variable. The participant variables in 

the resulting models with the lowest AIC values were then added to a model with 

variables relevant to on-line priming but no participant variables, and their contributions 

were evaluated through model comparison.  

The best-fitting models for the L2-only on-line priming analyses are summarized 

in Table 14. The correlations between effects for all models were less than ±0.35, with 

expected exception of disambiguation conditions, and also with the exception of an 

Accuracy and Matching correlation of 0.45. To investigate this further, I calculated VIF 

values for these particular predictors, and each was less than 2.6, suggesting that 

multicollinearity is not a concern. All models included log-transformed RTs for target 

Segments 3-5 (the RC) as the dependent variable. Model 1 compared priming within the  
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____________________________________________________________________ 
  Model   Predictor             Coefficient   SE    t value      pMCMC 
____________________________________________________________________ 
1 (Intercept)                7.850   0.10    75.15 < .001 
 Matching(Match)               -0.062  0.06    -1.12 n.s. 
 Disambig(DG-P)            -0.006  0.04    0.16 n.s. 
 Disambig(DP)                0.006   0.04     0.13 n.s.  
 Trial                    -0.001 0.00    -2.27 < .05 
 Length     0.016 0.01 2.80 < .01 
 AQT_FR                    0.004   0.00     2.56 < .001 
 AOA      0.014 0.01     1.14 n.s. 
 Matching(Match): Disambig(DG-P)  -0.006  0.06    -0.10 n.s. 
 Matching(Match):Disambig(DP) -0.007  0.06    -0.13 n.s. 
 Matching(Match):Trial         -0.002  0.00    -2.00 < .05 
 Matching(Match):Length  -0.002 0.01 -0.21 n.s. 
 Trial:Length    -0.001 0.00 -2.54 < .05 
 Matching(Match):AQT_FR       -0.000  0.00    -0.42 n.s. 
 Matching(Match):AOA         0.010   0.01     1.83 = .069 
 Matching(Match):Trial:Length 0.000 0.00 1.31 n.s. 
 
2 (Intercept)                  7.939    0.11    69.32  < .001 
 Matching(Match)                  -0.039  0.08   -0.51 n.s. 
 Trial                      -0.001  0.00    -0.25 n.s. 
 Length     0.027  0.02 1.47 n.s. 
 AQT_FR                      0.004    0.00    1.79 < .05 
 Matching(Match):Trial           -0.004  0.00    -1.35 n.s.  
 Matching:Length   -0.029  0.02 -1.24 n.s. 
 Trial:Length    -0.001  -0.03 -1.50 n.s. 
 Matching:Trial:Length   0.001   0.00  1.42 n.s. 
____________________________________________________________________ 

Table 14: Model coefficients and significance tests for best-fitting models for L2-only 
analyses of on-line priming. The intercept represents the average log RT of 
targets RCs when all predictors are equal to zero. 

 

RC conditions (DG vs. DG-P, DP) and included Matching (No Match vs. Match), AOA, 

AQT_FR, Trial, and RC Length as fixed factors. The model with Subject and Item as 

random effects was significantly better than the model without Item (x2 (1) = 5.28, p < 
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0.05). Model 2 investigated priming effects within the DG-P condition for incorrectly 

answered prime sentences, as moderate priming off-line priming was observed for these 

items. Subject and Item were included as random effects in Model 2 (the model with Item 

contributed significant information: x2 (1) = 4.61, p = 0.03), and fixed effects included 

Matching (No Match vs. Match), Trial, Length and AQT_FR.  

The asymmetrical effect for Trial in Match vs. No Match targets that was found in 

the NS-L2 combined analysis was also seen in Model 1 for L2 participants in each of the 

RC conditions (DG, DG-P, and DP) at mean RC length, indicated by the significant 

Matching x Trial interaction. (The interaction between Matching, Trial, and 

Disambiguation did not contribute significantly to the model’s fit: x2 (4) = 3.56, p = 0.47). 

There was no effect of Matching in the DG condition at mean trial and RC length for L2 

participants with earliest AOA and fastest French AQT naming times. In this particular 

case, target RCs were not read significantly faster when the ultimate interpretation was 

congruent with the prime relative to when the ultimate interpretation was not congruent 

with the prime. However, given the significant Matching x Trial coefficient, which 

indicates that the effect of Matching changes depending on trial number, I reran Model 1, 

this time with Trial centered at the last trial number in order to see if there was an effect 

of Matching later in the experiment. For early learners and fast namers at the last trial in 

the DG condition (mean RC length), RTs decreased significantly by 1.15 msec for Match 

vs. No Match targets (p = 0.04). In the DG-P and DP conditions, RTs decreased by 1.16 

msec for Match vs. No Match targets. These effects reached significance when tested in 

models with DG-P and DP as the reference levels (p = 0.03 and p = 0.04, respectively). 

The three-way interaction between Matching, Trial, and Disambiguation did not 

contribute significantly to the fit of the model (x2 (8) = 3.19, p = 0.92), indicating that the  
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Figure 19:  Coefficient size of the L2 Matching effect for early (7), middle (13), and late 

(20) ages of acquisition. Negative coefficients represent faster reading of 
RCs for congruent vs. incongruent prime-target pairs (i.e. a greater degree of 
on-line priming). Error bars represent standard errors. 

 

magnitude of on-line priming effects at the last experimental trial did not differ between 

the disambiguation conditions.  

 In Model 1, the inclusion of both the AQT_FR and AOA variables improved the 

model’s fit compared to models with only one participant variable: x2 (2) = 6.53, p = 0.04 

and x2 (2) = 6.62, p = 0.04, respectively. As may be expected, RTs increased significantly 

as AQT naming times increased for No Match and Match conditions (nonsignficant 

Matching x AQT interaction). The effect of AOA approached significance in the Match 

condition, indicated by the Matching x AOA interaction coefficient. Figure 19 
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graphically represents the observation that the effect of Matching changes as AOA 

increases, with less on-line priming at higher AOAs. As AOA increases, the coefficient 

for Matching (i.e. on-line priming) becomes greater and greater, reflecting slower reading 

of RCs for congruent vs. incongruent prime-target pairs.  

A significant positive coefficient for Length reveals that RTs increased with 

increasing RC length in the DG condition for No Match targets at mean trial. The 

interaction between Length and Disambiguation did not contribute significantly to the 

model’s fit (x2 (2) = 2.66, p = 0.27), suggesting that the effect of length was similar for all 

disambiguation conditions. The negative coefficient for Matching x Length shows that 

the detrimental effect of Length on RTs was slightly diminished in the Match condition, 

though not significantly. Even as RCs became longer, though, they were read faster as the  

experiment progressed, as indicated by the significant negative coefficient for Trial x 

Length. This was true in the No Match and Match conditions (nonsignificant Matching x 

Trial x Length interaction). 

In Model 2, AQT_FR was a significant predictor of RTs, with slower reading of 

target RTs associated with slower naming times in French. No effect for Matching was 

observed following “incorrectly” answered primes in the DG-P condition. Neither the 

coefficient for Trial nor the coefficient for the Trial x Matching interaction reached 

significance. With Trial centered at the last experimental trial, the effect of Matching was 

not significant (estimate = -0.21, p = 0.11). Thus, Model 2 indicated that no on-line 

priming took place following “inaccurate” primes in the DG-P condition at any point in 

the experiment.  
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6.2.4.3 Summary of Findings 

Reading times at the RC for congruent vs. incongruent prime-target pairs became 

faster over the course of the experiment for both NSs and L2 users. However, no 

significant on-line priming effects were found among NSs. L2 participants, on the other 

hand, ultimately showed significantly faster reading of congruent vs. incongruent prime-

target RCs. In the DG-P condition, L2 users were primed on-line for “correct” but not 

“incorrect” responses to primes. Not surprisingly, NSs’ and L2 users’ reading times to 

RCs were longer with increasing RC length, but RTs became shorter as the experiment 

progressed. An interaction between RC Length and Trial for L2 users also indicated that 

long RCs were read faster at the end of the experiment than at the beginning. AQT 

naming times in French predicted L2 users’ RTs: higher (slower) naming times on the 

AQT test in French were associated with increased (slower) RTs. AOA predicted priming 

effects: priming effects decreased with increasing (later) AOA.  

 

6.3 SUMMARY OF ANALYSES  

In the accuracy analysis, NS and L2 groups performed above chance. For both 

NSs and L2 users, more errors were associated with primes disambiguated toward low 

attachment as opposed to high attachment. Inspection of random effects revealed that 

some participants performed quite poorly in comparison to others, especially on low-

attaching primes. Incorrect responses among NSs and L2 users were more common in the 

DG-P and DP conditions than in the NoRC and DG conditions. Improved accuracy rates 

as the experiment progressed were only observed in the DG-P condition for NSs, while 

L2 users showed improvement in all conditions but the DP condition. Unlike the other 

conditions, both groups’ accuracy rates showed a slight decrease in accuracy over the 

course of the experiment in the DP condition. It was found that L2 proficiency, as 



 174 

measured by the OPT, influenced accuracy rates: L2 users displayed higher accuracy as 

OPT scores increased in the NoRC, DG, and DG-P conditions. French proficiency was 

not a significant factor, however, in the DP condition. 

In the off-line priming analysis, NSs exhibited priming effects in the RC 

conditions but not in the NoRC condition. More low attachment decisions were made for 

ambiguous target sentences following low-attaching primes than following high-attaching 

primes. In addition, NSs made more low attachment decisions to target sentences as the 

experiment progressed. L2 users showed priming in both RC and NoRC conditions. Not 

only did L2 readers make more low attachment decisions for ambiguous target sentences 

following low-attaching primes than following high-attaching primes, but they made 

more low attachment decisions for ambiguous targets following primes with an adverbial 

clause in which a demonstrative pronoun referred to NP2 compared to those with a 

pronoun referring to NP1. Off-line priming of RC attachment height was observed for 

NSs in the DP condition and (marginally) in the DG condition, but not in the DG-P 

condition. Priming of attachment height was found in all RC conditions for L2 

participants. In the DG-P condition, L2 participants even showed moderate priming of 

“incorrectly” answered prime sentences, or prime sentences interpreted according to their 

plausibility rather than their grammaticality. Finally, priming effects in L2 users were 

found to depend on AOA, with weaker priming seen in participants with higher ages of 

acquisition of French.  

Both NSs and L2 users showed a tendency for faster reading of targets whose RC 

interpretations were congruent with primes, compared with targets whose RC 

interpretations were incongruent with primes. The facilitative effect for congruent prime 

and targets became stronger as the experiment continued. No significant on-line priming 

effects were found, however, among NSs in cases of congruent prime-target 
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interpretations. Toward the end of the experiment, L2 participants ultimately showed 

significantly faster reading of targets whose RC interpretations were congruent with 

primes than those whose interpretations were incongruent with primes. In the DG-P 

condition, L2 users were not primed on-line for “incorrect” responses to primes at any 

point in the experiment, despite moderate off-line priming following “incorrect” primes. 

NSs’ and L2 users’ reading times to RCs were affected by both trial number and the 

length of the RC. L2 users also showed increased RTs with higher (i.e. slower) naming 

times on the AQT test in French. As with off-line priming, AOA affected on-line priming 

in that less priming was observed as AOA increased. In fact, at the highest AOA (age 

20), there were no significant priming effects at the last trial.  

 Finally, the analysis of prime vs. target reading times indicated that prime and 

target sentences were read at the same speed up until the RC, though L2 users read these 

strings more slowly than NSs. Target RCs were read faster than prime RCs in both 

participant groups. At Segment 4—the disambiguating segment in primes—targets were 

read significantly faster than primes. The reverse was observed at Segment 5—the final 

segment of the sentence—where primes were read significantly faster than target 

sentences. L2 users showed a greater prime vs. target advantage at Segment 5 than NSs. 

This analysis also revealed that, for both participant groups, interpretation questions 

following target sentences took longer to answer than questions following prime 

sentences. 

Overall, the combined NS-L2 analyses revealed few quantitative differences in 

performance between NSs and L2 users in the self-paced reading task. Accuracy rates 

were similar between the different disambiguation conditions, and both groups were alike 

in being less accurate following low- vs. high-attaching primes. The groups shared a 

similar degree of low vs. high attachments for ambiguous target sentences. The extent of 
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the reading time advantage as the experiment progressed for targets whose RC 

attachments were congruent with their primes vs. targets whose RC attachments were 

incongruent with their primes was comparable for both groups. Finally, reading times to 

the RC of primes compared to targets were analogous for the NS and L2 groups. Each 

group showed a reading time advantage for targets relative to primes at Segment 4 and a 

reading time advantage for primes relative to targets at Segment 5. Question time 

responses did not vary significantly between NSs and L2 users. 

 Factors in this nativelike performance were found to be fairly restricted. Table 15 

provides a summary of the participant variables evaluated in this study and the locus of 

their effects. Place of residence—whether the L2 participants were living in the U.S. or 

France—did not affect the outcomes of the analyses. Nor did length of residence or BLP 

scores. Only the gradient influences of proficiency (OPT scores), dominance (AQT 

dominance), naming speed (AQT French scores), and age of acquisition (AOA) of French 

influenced L2 performance. OPT scores influenced accuracy, with greater accuracy 

associated with higher proficiency in French, as measured by the OPT. AQT scores in 

French affected reading speed, with faster reading linked to faster naming times on the 

French portion of the AQT. AQT dominance, obtained by subtracting French naming 

times from English naming times, was a factor in the proportion of low attachment 

decisions for ambiguous target sentences. More low attachment of the RC was seen with 

increasing English dominance. Lastly, AOA was the most important factor in priming 

effects, both off-line and on-line. A lesser degree of priming was observed with 

increasing AOA. 

 In addition to the similarities reported above, the NS and L2 groups differed in 

several important ways. Trial was generally more helpful for L2 users than NSs in terms 

of accuracy. We saw that Trial tended to have a facilitative effect on accuracy and   
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____________________________________________________________________ 
 

Predictor 
Variable 

Accuracy Off-line 
Priming 

On-line 
Priming 

Reading 
Times 

Frequency of 
Low-attaching 

Targets 
 DG DP DG-P DG DP DG-P DG DP DG-P DG DP DG-P DG DP DG-P 

Residence 
 

               

Yrs of School 
in French 

               

AOA 
 

   !  !  !  !  !  !        

LOR 
 

               

OPT 
(Proficiency) !   !              

AQT-French 
          !  !  !     

AQT 
(Dominance)             !  !  !  

BLP 
(Dominance) 

               

 
____________________________________________________________________ 

                Table 15: Predictive effects of L2 participant variables within each analysis.
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reading times in the self-paced reading task, but the facilitative effect of Trial on reading 

times to RCs was weaker for L2 users than NSs in conditions where target interpretations 

did not match prime interpretations. The analysis also revealed that the facilitative effect 

of Trial helped to decrease L2 users’ reading times even for long RCs: the L2 users, but 

not the NSs, read long RCs faster when they were presented later in the experiment than 

when they were presented earlier. Even though trial number differentially affected Match 

vs. No Match targets in both groups according to the on-line priming analysis, there was 

no significant RT advantage for targets with RC attachments congruent with their primes 

vs. targets with RC attachments incongruent with their primes at the last trial among NSs 

(i.e. no on-line priming), though there was a significant RT advantage for L2 users.  

We saw similar response trends in terms of off-line priming between NS and L2 

groups but different patterns of significant off-line priming effects. NSs exhibited 

priming effects in the RC conditions but not in the NoRC condition, whereas L2 users 

were primed in both RC and NoRC conditions. Within the RC conditions, L2 users, but 

not NSs, experienced priming in the DG-P condition.  

Another important NS-L2 difference was that, in the analysis of prime vs. target 

reading times, L2 users were significantly slower than NSs at early parts of the sentence. 

At the final sentence segment, both NSs and L2 users displayed a RT advantage for 

primes over targets (a reversal of the target sentence advantage in the preceding 

segment), but L2 users displayed a significantly greater advantage for primes over targets 

than NSs.  
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Chapter 7:  Discussion and Conclusion 

 

7.1 DISCUSSION AND IMPLICATIONS 

7.1.1 Accuracy 

One of the main findings from the analysis of accuracy was that more errors were 

associated with primes disambiguated toward low (NP2) attachment than high (NP1) 

attachment. Even though verbal disambiguation made the NP1 unviable as a RC host in 

the low attachment condition, some proportion of readers remembered the RCs as 

attaching to the NP1, perhaps because their initial high attachment interpretation was not 

entirely overridden by the ultimately correct low attachment interpretation. Assuming 

that responses to comprehension questions reflect the preferred interpretation of the 

prime sentence (Swets et al., 2008), greater accuracy for high-attaching primes than for 

low-attaching primes suggests that participants came into the experiment with a high 

attachment bias, echoing high attachment preferences found in previous studies for 

French NSs (Frenck-Mestre & Pynte, 2000; Zagar et al., 1997).  

The high attachment bias among L2 users suggests nativelike attachment 

preferences for temporarily ambiguous RCs (see also Dussias, 2001; 2003; Frenck-

Mestre, 2002). L2 readers’ preference for high attachment did not vary according to 

exposure (U.S. vs. France residence; Dussias, 1998) or French proficiency level (Frenck-

Mestre, 2002), the latter being the only participant variable that contributed significant 

information to the model. These results indicate that, as a group, advanced (late-learning) 

L2 users may display nativelike RC attachment preferences for temporarily ambiguous 
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RCs, as indicated by accuracy to comprehension questions. (See below for an important 

note about individual differences.)  

Gilboy and Sopena (1996) argue that the undivided sequence NP1-of-NP2 used in 

the present study (here, NP1-de-NP2) may bias preferences toward high attachment in the 

sense that, when both NPs are presented together, prosodic cues are available and incline 

readers to attach the RC to the first NP. However, there are indications that attachment 

biases are independent of segmentation strategies. Carreiras and Clifton (1999), for 

example, found high attachment preferences for Spanish speakers in an eye-tracking 

study, which allows for more natural sentence reading (i.e. no artificial sentence 

segmentation is necessary) and is supposed to be immune to prosodic effects 

(Papadopoulou, 2006). Furthermore, De Vincenzi and Job (1995) found consistent RC 

attachment preferences across different segmentation types. Therefore, higher accuracy 

with high vs. low prime attachment is not likely caused by the segmentation scheme used 

in the present study. Instead, it appears to reflect a preference for association of adjunct 

phrases to NP1.  

On the other hand, interpreting accuracy scores to comprehension questions as 

attachment preferences may be problematic. Greater accuracy in Yes/No comprehension 

questions when temporarily ambiguous RCs are disambiguated toward high attachment is 

a consistent finding for high-attaching languages like Spanish (Fernández, 2003) and 

Italian (De Vincenzi and Job, 1993), but also for low-attaching languages like English 

(Fernández, 2003). Maia et al. (2007) argue that comprehension question accuracy 

following disambiguated sentences may not reflect the ultimately preferred attachment 

site of the RC. “Instead, perhaps responses to such questions reflect how information is 

retained during discourse processing, assuming that sentence reading plus comprehension 

question answering involves the processing of mini-discourses. Elements more central to 
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the main arguments of the target sentence (less embedded elements; Matthews and 

Chodorow, 1988) should be easier to recall during the question-answering part of the 

task” (p. 10).  

Maia and colleagues’ argument could indeed apply to the stimuli in the current 

study since high-attaching primes necessarily implicate the object of the main verb. 

However, this argument does not account for individual differences. Despite statistically 

higher overall accuracy rates for high attachment of RCs, there was substantial NS and 

L2 variability. Analysis of individuals’ responses revealed that, in actuality, quite a few 

participants responded much more accurately when primes were attached low. If it were 

easier to answer questions relating to the direct object of the preceding sentence, we 

should observe a categorical advantage for ambiguous strings associated with NP1 vs. 

NP2, as this tendency would presumably apply to all comprehenders. While there is an 

overall effect in this direction, not all participants showed greater facility with high-

attaching primes. Taking accuracy scores as a reflection of preferences, however, fits 

with the idea that preferences vary greatly among individuals, according to a number of 

individual and linguistic factors (e.g. Fernández, 2003). The commonly reported 

variability in RC attachment preferences is perhaps one reason why the standard 

procedure of comparing L2 group preferences to those of NSs has produced conflicting 

results in L2 acquisition research (e.g. Omaki & Ariji, 2005) and why priming data might 

provide more useful information about how NSs and L2 users process these structures.  

Aside from RC attachment preferences, accuracy rates to prime sentences give an 

indication of the effectiveness with which disambiguation cues were processed and speak 

to the debate concerning NSs’ and L2 users’ sensitivity to structural and non-structural 

information (e.g. Clahsen & Felser, 2006b). An important finding in the accuracy 

analysis was that errors were more common in the DG-P and DP conditions than in the 
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NoRC and DG conditions. The nature of the sentences in the NoRC condition, unlike 

those in the DG, DG-P, or DP conditions, was such that no potential pre-existing NP1 or 

NP2 biases were able to interfere with interpretations because the adjunct phrase was 

associated with the verb, not one of the two preceding nouns. Given that biases should 

not have interfered with interpretation and that these sentences were clearly 

disambiguated by a pronoun in the RC, we may expect higher accuracy rates in this 

condition than were observed, but the approximately 83% accuracy rates for NoRC 

sentences, even among NSs, could simply be due to the fact that the sentences were 

atypical and uncommon constructions.  

Questions in the DG condition, which followed sentences disambiguated by 

verbal number features, were responded to as accurately as questions in the NoRC 

condition. Some studies suggest that L2 users have difficulty processing subject-verb 

agreement (e.g. Tokowicz & Warren, 2010), especially if agreement involves a long-

distance dependency (Jiang, 2004; Keating, 2009), and even if the morphological feature 

to be learned is instantiated in the native language (Coughlin & Tremblay, 2012; Hopp, 

2010). Difficulty integrating verbal number features, at least off-line, was not observed in 

the current study. Indeed, accuracy was even higher for high-attaching (i.e. long-distance) 

sentences compared to low-attaching sentences. Moreover, L2 accuracy in the DG 

condition was comparable to NS accuracy in the same condition.  

It was found that L2 proficiency, as measured by the OPT, played a role in 

nativelike accuracy in the DG condition. L2 users displayed higher accuracy as OPT 

scores increased. In fact, OPT scores influenced accuracy in all disambiguation 

conditions except the DP condition—the only condition in which verbal plausibility 

served to bias RC attachment but in which grammatically disambiguating information 

was absent. This finding suggests that the effect of proficiency on accuracy was related to 
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integration of grammatical information. Integration of plausibility information, on the 

other hand, did not depend on any of the participant factors controlled in this study. 

Below I discuss what may have contributed to observed accuracy rates in the DP 

condition. 

I had hypothesized that the DG and DP conditions would pattern together in terms 

of accuracy since both included sentences with explicit forms of disambiguation. In fact, 

it was assumed that disambiguation by verbal semantic plausibility would constitute an 

even stronger cue toward disambiguation than morphosyntax among L2 users, given the 

evidence of greater reliance on semantics and plausibility among L2 users compared to 

NSs (see Clahsen & Felser, 2006b). However, the DP condition patterned with the DG-P 

condition in terms of accuracy for both NSs and L2 users and was associated with 

substantially lower accuracy than the DG condition. It seems then that the 

morphosyntactic information available in the NoRC and DG conditions was the most 

effective cue toward disambiguation (when it did not conflict with plausibility 

information).  

Inflated error rates in the DG-P condition are consistent with findings in Ferreira 

(2003) and Christianson et al. (2010), in which conflicts between (noncanonical) 

structure and plausibility lead to misinterpretations. (Note that accuracy rates in this 

condition were greater than chance—between 66 and 70%—so the language processor 

was still able to resolve the conflicting sources of information most of the time.) While 

low accuracy in the DG-P condition is not surprising given that the disambiguating 

region of primes in this condition contained conflicting morphosyntactic and plausibility 

information, it is surprising that primes in the DP condition posed difficulties for NSs and 

L2 users. This result is even more surprising given that the comprehension question in the 

DP condition reinstantiated the link between the RC and the host noun in the complex 
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NP, such that plausibility information within the comprehension question alone could 

have been used to make an interpretation decision.  

One explanation for low accuracy in the DP condition includes the possibility that 

the verbs chosen to disambiguate the stimuli in the DP condition were not strong enough 

or meaningful enough to influence interpretation of the RC, leaving DP sentences 

essentially ambiguous. Yet the results of the plausibility study rule out this hypothesis. 

Participants in the plausibility study clearly preferred one agent (corresponding to one NP 

in the self-paced reading task) over another for a given action (corresponding to a RC in 

the self-paced reading task). Furthermore, accuracy rates in this condition were greater 

than chance (~ 66%), so attachment decisions corresponded to the correct interpretation 

most of the time and thus were not made randomly. 

DP accuracy rates are likely not due to a lack of awareness of the meaning of 

these verbs among L2 users either, as we see the same difficulty, if not greater difficulty, 

in the DP condition with NS data. In addition, the DP condition was the only 

disambiguation condition in which increased proficiency did not improve accuracy. If 

unfamiliarity with the verbal meanings in the DP condition were implicated, we would 

expect to see higher accuracy with increased proficiency. 

Moreover, the strength of the plausibility cue at the critical region cannot be 

entirely underestimated because the DG-P condition presented difficulties for 

comprehension as well. That is, if participants had not noticed or had not computed the 

verbal plausibility of a given attachment, accuracy in the DG-P condition would have 

resembled accuracy in the DG condition, where grammatical information was the only 

cue to interpretation. (Recall that in the DG-P condition, verbal plausibility is always 

misleading, while verbal morphosyntax always points to the correct interpretation.) 
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Instead, the conflicting grammatical and plausibility cues led to lower accuracy rates in 

the DG-P condition relative to the DG condition.  

It seems then that the reason participants performed poorly in the DP condition is 

that semantic plausibility simply did not always introduce a trigger as strong as 

morphosyntactic information to provoke reanalysis of an incorrect attachment 

interpretation. This explanation is not consistent with evidence that lexical plausibility 

can be utilized during on-line comprehension by NSs and L2 users (e.g. Juffs & 

Harrington, 1995; Williams et al., 2001). It is not entirely clear then why plausibility 

would constitute a weaker cue to interpretation than morphosyntax in the current study. It 

is conceivable that in non-experimental settings, RC ambiguities are more often resolved 

through morphosyntax than plausibility—whether subject-verb agreement or gender 

concord—and that this leads readers to be more attuned to grammatical (dis)confirmation 

of a parse. Corpus analyses might be able to shed more light on this proposal.  

It at first appears contradictory that verbal plausibility was effective at disrupting 

grammatically licit interpretations in the DG-P condition but not more effective at 

guiding the parser to correct interpretations in the DP condition. But there are indications 

that NSs’ and L2 users’ accuracy improved in the DG-P condition as the experiment 

progressed, while trial number was associated with slightly more errors in the course of 

the experiment in the DP condition. This finding raises the possibility that the existence 

of the DG-P condition rendered plausibility information unreliable. It is likely that 

participants came to rely more on grammatical information at the expense of plausibility 

information and that the change in accuracy reflects increased awareness of 

disambiguation cues. NS and L2 groups thus looked to grammatical cues over plausibility 

cues to disambiguate prime sentences, a behavior learned during the course of the 

experiment.  



 186 

To summarize results from the accuracy analysis, L2 users, as a group, showed a 

nativelike preference for high RC attachment and a nativelike ability to comprehend 

subject-verb agreement, at least off-line. Both groups experienced difficulty 

comprehending sentences with conflicting morphosyntactic and plausibility information 

but also with sentences in which verbal plausibility alone served as a disambiguation cue. 

Morphosyntax thus constituted a more effective cue for ambiguity resolution among the 

participants in the current study. Among L2 users, the value of morphosyntactic cues 

depended on French proficiency.  

 

7.1.2 Off-line priming 

The main finding from the current study is that off-line priming of ambiguous 

RCs was observed during comprehension for both NSs and L2 users, with slightly 

different patterns between the two groups. Each participant group is considered in turn.  

NSs made more low attachment decisions for target sentences following low-

attaching, syntactically identical structures (and similarly more high attachment decisions 

following high-attaching structures) but not following structures with matching discourse 

features only. Consistent with Desmet and Declercq (2006), Loncke et al. (2011) and 

Scheepers (2003), the representations that were constructed during priming of RC 

attachment must have been syntactic in nature and not simply due to repetition of focus 

structure (i.e. which entity was elaborated upon) or anaphoric binding (i.e. the link 

between the pronoun and its antecedent). It is doubtful that the RC attachment 

information is linked to information at the lexical level—a RC can modify just about any 

NP. Moreover, the NPs in the prime and target sentences of the current study did not 

overlap lexically or semantically. Desmet and Declercq (2006) and Loncke et al. (2011) 
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explain that the locus of priming of RC attachment height is thus the representation of the 

abstract hierarchical configuration of the full complex NP and the attached RC. In other 

words, what is mentally represented and primed is related to the height or location at 

which the RC is attached to the complex NP.25  

To date, priming of RC attachment has only been demonstrated in production 

studies for German and Dutch (Desmet & Declercq, 2006; Loncke et al., 2011; 

Scheepers, 2003) and in one comprehension study in Italian (Gambi & Caramelli, 2012). 

In the latter study, immediate priming of attachment height was elusive, but there was a 

shift in attachment preferences relative to a baseline in the priming experiment. The 

authors concluded that the comprehension system was “sensitive to a change in the 

relative distribution” of high- and low-attaching RCs. Even though there were equal 

numbers of high and low attachment primes in the current study, the fact that more low 

attachment decisions were made in the course of the current experiment, along with the 

overall preference for high attachment (see Section 7.2.1), suggests that experience with a 

less-preferred structure may influence long-term interpretation preferences for RC 

attachment, in keeping with implicit learning accounts of priming (Bock & Griffin, 2000; 

Jaeger & Snider, 2007). Crucially, the current results show that priming can have an 

immediate effect on comprehension as well (see Kim et al., 2009; Pickering et al., 2012, 

for priming during comprehension of prepositional phrase attachment). Thus, 

comprehension is sensitive to both the structural representation of the previously 

comprehended sentence and to longer-term cumulative experience with structural 

representation. The divergent findings of Gambi & Caramelli (2012) and those of the 

                                                
25 See Loncke et al. (2011) for evidence that the priming effect cannot be explained in terms of the priming 
of specific (sequences of) phrase-structure rules.  
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current experiment could be due to specific features of these studies, such as the use of an 

off-line task in the former but an on-line task in the current study.  

Looking into RC priming further, we saw that the priming effect among NSs was 

largely due to the DP condition and marginally to the DG condition. The reason that 

priming would be affected by the form of disambiguation likely concerns the way that 

real-time parsing of the disambiguation input affects the representations that are 

constructed, coded in memory, and potentially repeated. The research on ambiguous 

adjunct attachment to date has by and large employed morphosyntactic disambiguation in 

prime sentences (e.g. Carreiras & Clifton, 1993; Carreiras, Betancort, & Meseguer, 2000; 

Dussias & Sagarra, 2007; Fernández, 2000; Papadopoulou & Clahsen, 2003), making the 

DG condition in the current study the “default” case. The DG condition elicited a 

marginal priming effect of 8.52%, which is slightly lower than the 11% RC priming 

effect found during production priming in Dutch NSs (Desmet & Declercq, 2006), and 

higher than the 6% priming effect found during comprehension priming without lexical 

overlap for prepositional phrase attachment (Pickering et al., 2012).  

The DP condition elicited a large priming effect of 26.25%, while the DG-P 

condition, in which (misleading) plausibility information conflicted with (correct) 

grammatical information, failed to elicit a significant priming effect (1.57%). I have 

already proposed that the implausibility of DG-P primes introduced uncertainty, 

consistent with participants’ low accuracy scores. If the morphosyntax of prime sentences 

in the DG-P condition was less stable or less unambiguously coded into implicit memory, 

perhaps because of—or in addition to—the alternative plausible interpretation that 

lingered in the representation, it would be expected to have less of an effect on 

subsequent comprehension (Christianson et al., 2010; Sturt, 2007). In the DP condition, 

the plausibility of the RC verb determined ultimate attachment, and verbal morphosyntax 
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was consistent with either a NP1 or NP2 interpretation. NSs had a difficult time 

interpreting these sentences; on average, only about 70% of the stimuli were responded to 

correctly. When interpretations did align with plausibility, however, there was strong 

priming of these structures in the following target sentence. One explanation is that the 

analysis constructed via plausibility (and which aligned with syntax) was more stably 

coded than the analysis constructed via morphosyntax alone (as in the DG condition) 

because of the additive effect of plausibility. This would suggest that the level of 

processing underlying considerations of plausibility interacts with syntactic-level 

processing that underlies the syntactic priming effect (see Pickering & Ferreira, 2008, p. 

443). This explanation is entirely consistent with the observation in the current study that 

while the ambiguous syntax in the DP condition made decision making more 

problematic, when stimuli were interpreted correctly, these interpretations were the most 

stable and the most likely to persist. 

The lack of priming between structures that match in discourse features but not 

syntax rules out the possibility of priming of discourse-based features (or “shallow 

representation”), but there is evidence of shallow processing among NSs in the priming 

data from the DG-P condition. The absence of a priming effect in the DG-P condition 

shows that representations constructed during processing of prime sentences did not 

influence subsequent interpretations of sentences with the same structure. It is thus 

necessary to consider the nature of these representations.  

That language comprehension may involve separate processing routes for 

semantics and morphosyntax has been argued in research involving both monolinguals 

and L2 users (e.g. Christianson, Luke, & Ferreira, 2010; Clahsen & Felser, 2006b; 

Jackendoff, 2007). Jackendoff’s (2007) Parallel Architecture for language processing, for 

instance, proposes a dual-route mechanism whereby syntactic and semantic processing 
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proceed along parallel paths, each producing its own output. Language processing 

proceeds normally and ultimate comprehension is not impeded when the outputs 

converge, but comprehension becomes difficult and prone to misinterpretation when the 

outputs conflict (Christianson et al., 2010).  

In the current study, the DG-P condition represents the case of a morphosyntactic 

route output pairing with a semantically implausible interpretation.26 As similarly argued 

in Christianson et al. (2010) for priming of plausible and implausible active and passive 

sentences, if the semantic output of DG-P prime sentences had been set aside in favor of 

the morphosyntactic output, priming in the DG-P condition would resemble priming in 

the DG condition. If, on the other hand, the syntactic output had been set aside in favor of 

the semantic output, priming in the DG-P condition would resemble priming in the DP 

condition. Instead, NSs failed to construct a stable representation of DG-P prime 

sentences that was susceptible to priming, as seen in the lack of priming effects for the 

DG-P condition but not the DG and DP conditions. Following Christianson et al. (2010) 

and van Herten et al. (2006), these data indicate that NSs attempted integration of the 

misaligned syntactic and semantic processing routes, but given the low accuracy 

observed for DG-P primes, the lack of off-line (and on-line) priming for the DG-P 

condition, and the reading time data indicating faster reading of globally ambiguous 

sentences than disambiguated primes, it seems that the language comprehension system 

was either not successful at full integration or was comfortable with the inconsistency 

until a question was asked, which forced an interpretation but did not entirely override 

the alternative interpretation. (Christianson, Williams, Zacks, & Ferreira, 2006; 
                                                
26 In fact, the grammatical but implausible interpretation of these sentences may be better described as 
“relatively implausible,” or “biased” (Ferreira, 2003) because, to use an example from the current study, the 
action of a dentist filing papers is not implausible in itself, but participants of the plausibility study 
considered it more likely that his secretary would undertake this task when both were considered as 
possible agents. 
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Christianson et al., 2010; see Slevc & Ferreira, 2012 and van Gompel et al., 2006, for the 

influence of an incorrect parse on priming).  

As explained in Section 2.3, there is ample converging evidence that final 

representations of linguistic input are sometimes “less than complete, unfaithful to the 

input, or even syntactically unlicensed” (Christianson et al., 2010, p. 543). The results 

from the DG-P condition in the present study contribute to research in this “good 

enough” processing tradition by providing evidence that the conflict between the outputs 

of semantic and morphosyntactic routes may lead to representations that are unstable, not 

completely consistent with the input (Ferreira & Patson, 2007), and which therefore fail 

to serve as structural primes. 

Unlike NSs, L2 users exhibited priming in cases of congruent prime-target syntax 

and congruent prime-target discourse features. L2 readers made more low attachment 

decisions to target sentences following low-attaching (or NP2-associated) primes than 

high-attaching (or NP1-associated) primes. According to some authors, these data raise 

the possibility that the information primed was tied to discourse information (Desmet & 

Declercq, 2006; Loncke et al., 2011; Scheepers, 2003). That is, the repetition of focus 

structure (i.e. which entity was elaborated upon) or anaphoric binding (i.e. the link 

between the pronoun and its antecedent), even in the absence of shared syntactic 

structure, was enough to prime RC attachment height. Perhaps L2 readers’ processing of 

target sentences involved a choice about which entity to emphasize or modify, a choice 

that was affected by whether they had just encountered a NP1- or NP2-focused sentence. 

After making this choice, they constructed a high or low attachment. As in Fleischer et al. 
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(2012), this would reflect priming at a level associated with semantics and information 

structure (see also Griffin & Weinstein-Tull, 2003).27  

Recall that in Section 5.3, I made a distinction between shallow representation 

and shallow processing. This distinction is not an explicit aspect of the SSH but is 

nevertheless an important one and can potentially offer a finer-grained picture of L2 

comprehension and the traits of L2 processing that may contribute to its “shallowness.” 

Priming from sentences with an adverbial subclause, in which the pronoun refers to one 

of two NPs in the main clause, to sentences with ambiguously attached RCs may 

implicate shallow L2 representations, in the sense that the representations that persisted 

were not purely syntactic, as NSs’ were. Of course, this finding does not rule out the 

possibility of syntactic priming in the RC condition. As I indicated in the discussion of 

large priming effects among NSs for the DP condition, meaning-level and syntactic-level 

effects may interact. Prime-target pairs involving RC attachment had 1.12 times higher 

likelihood of priming than prime-target pairs involving mismatched syntax for L2 users, 

which may indicate stronger priming in cases of matching syntax and discourse features. 

Priming in the NoRC condition only offers evidence that, unlike for NSs, discourse-based 

features can be primed in conditions of mismatching syntactic structure and suggests that 

these discourse-based features may have something to do with priming in the RC 

conditions as well (Desmet & Declercq, 2006; Scheepers, 2003).  

L2 participants’ target sentence interpretations were primed in all RC conditions. 

As with NSs, the DP condition exhibited the highest degree of priming at nearly 24%, 

                                                
27 Some researchers have previously argued that because high and low attachment of RCs differ 
propositionally, priming effects must involve meaning-level representations (Pickering & Ferreira, 2008). 
Yet the entire effect cannot be at the level of meaning since without a syntactic match (i.e. when temporal 
connectives are substituted for relative pronouns), at least for NSs, no priming is observed (Desmet & 
Declercq, 2006; Scheepers, 2003).  
 



 193 

and every other condition showed priming effects of around 14%. Again, greater priming 

in the DP condition may be due to the additive effects of plausibility on top of a 

grammatically acceptable parse. Equal priming in the “default” DG condition for L2 

users (14.12%) and NSs (14.76%) is consistent with the observation that L2 learners and 

NSs can be primed to the same extent (Park, 2008) but does not support the finding that 

L2 users experience a greater degree of priming than NSs (e.g. Flett, 2003; Loebell & 

Bock, 2003; Nitschke et al., 2010).  

Indications that priming within a L2 depends on proficiency, knowledge, or 

experience receive some support from the current data since the degree of priming 

depended on AOA (e.g. McDonough, 2006). AOA contributed significantly more 

information than any other participant variables to priming effects in particular. Priming 

effects were not only weaker for participants with higher AOAs but at the highest AOAs 

(age 20), there was higher likelihood of an incongruent prime-target parse and faster 

reading of these incongruent parses relative to congruent parses.  

AOA, above many experiential variables, has been found to be the most 

predictive of ultimate attainment (Birdsong, 2006a), but it is a multi-faceted variable. 

Age-related effects may implicate “the biology of the species (in its neurobiological or 

neurocognitive dimensions), developmental aspects of cognition, L1 influence, use of the 

L1 and L2, and psycho-social/affective dimensions of individuals’ personalities, 

including a person’s motivation to learn, appear nativelike, or integrate into the L2 

culture” (Birdsong, 2006a, p. 36). The influence of AOA on priming, which minimally 

entails adequately processing and retaining sentence representations in memory 

(Scheepers et al., 2011), could originate with any combination of age-related factors that 

may interact with these mechanisms to impede priming. In Flett’s (2003) study of L2 

priming in which learners of advanced L2 proficiency but not intermediate learners 
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underwent priming, Flett attributed the results to the intermediate group’s a lack of 

experience with the structures in question or still-forming syntactic representations of 

these structures. Comprehension difficulties associated with lower reading frequency in 

the L2 (Fernández, 2003) or less efficient processing and storage linked to later ages of 

first acquisition (Dussias & Piñar, 2010) may otherwise impede priming. This is the first 

study to explore AOA effects in priming during comprehension, so additional research is 

needed to better understand the relationship between AOA and priming.  

Unlike NSs, L2 users did not display a significantly increasing preference for low 

attachment of target sentences throughout the experiment, indicating that L2 priming 

during comprehension may be more short-lived than NS priming or simply that low 

attachment was not dispreferred to a similar extent such that it was not as susceptible to 

long-term priming. The latter possibility finds support from data revealing that the 

likelihood of a low attachment decision was affected by AQT dominance scores. Greater 

English dominance was associated with more frequent low attachment, suggesting an 

influence of participants’ first language preferences (Nitschke et al., 2010). Alternatively, 

perhaps L2 users with faster naming times in English vs. French were more likely to 

retain the last-processed NP since local attachment may be a more low-cost, working 

memory-friendly option (e.g. Dekydtspotter et al., 2008; Felser, Sato, & Bertenshaw, 

2009). In either case, L2 users’ greater use of low-attaching RCs may explain why there 

was not a cumulative increase in low attachment, as there was for NSs. The so-called 

“inverse frequency effect” would predict a bigger increase in the probability of repetition 

for a less expected structure. If low attachment was more common for L2 users than NSs, 

this could account for the lack of a significant increase in low attachment throughout the 

study.  
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Most interesting was that the degree of L2 priming in the DG-P condition 

matched that of the DG condition. Instead of attempting integration of the conflicting 

semantic and syntactic outputs, L2 users set aside the semantic route in favor of the 

morphosyntactic route, such that priming effects in the DG-P and DG conditions were 

equivalent. Although different from NS processing, this represents shallow processing in 

the sense that L2 users only computed the output of one route, perhaps because of 

computational demands (e.g. Kilborn, 1992; Hopp, 2011). Further evidence for this 

conclusion comes from the data showing that L2 users even showed moderate priming of 

“incorrectly” answered prime sentences in the DG-P condition, which were consistent 

with plausibility information but not grammatically acceptable. This finding supports the 

idea that L2 readers either interpreted DG-P primes syntactically or semantically but did 

not attempt integration as the NSs did. The ultimate representations, though not entirely 

consistent with the input, were sufficient to act as primes for the following ambiguous 

sentences. Therefore, this study provides evidence that L2 users are susceptible to 

shallow processing, but that we observe shallow processing (in slightly different form) in 

NSs as well. 

The idea that L2 users are less willing, or possibly unable, to accommodate 

ambiguous or competing analyses28 finds support in other L2 research (e.g. Hopp, 2009; 

Kilborn, 1992; Roberts, Gullberg, & Indefrey, 2008; Sorace, 2005). Kilborn (1992), for 

instance, showed that resource limitations impeded L2 learners’ use of multiple 

information sources in a word-monitoring task, where L2 learners failed to use syntactic 

and semantic information, focusing instead on only one. Roberts et al. (2008) observed 

that when L2 participants are presented with a subject pronoun whose syntactic (but not 

                                                
28 It is not clear whether this behavior reflects a deficit or a strategy (e.g. Gillon Dowens, 2006).  
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discourse-influenced) resolution is optional, they incur a processing disadvantage, in 

contrast to NSs. The authors conclude that “integration of information from multiple 

sources might be more difficult for L2 learners than for native speakers, in particular 

when both syntactic and semantic or pragmatic information must be coordinated” (p. 

352). Hopp (2011) summarizes the results of several studies revealing that when 

computational complexity is controlled for, L2 performance falls within the range of NS 

performance. It is thus integrating different information types (e.g. syntax and discourse) 

that taxes L2 users, even L2 users at end state. In the current study, it was indeed the 

condition in which syntactic and semantic information conflicted where we saw divergent 

performance between NSs and L2 users, but the conflicting information notably caused 

performance decrements for both sets of participants. 

In sum, we saw purely syntactic priming among NSs and the possibility that L2 

priming is based on shallow, discourse-based representations. But we saw examples of 

shallow processing among both groups, though in slightly different forms. NSs attempted 

(unsuccessfully) to integrate syntax and plausibility in cases where the two information 

sources conflicted. NSs appeared to accept the ambiguity of these sentences until forced 

to make a decision when a comprehension question was encountered, though the ultimate 

interpretation did not entirely override the alternative interpretation. The L2 readers, on 

the hand, did not tolerate the uncertainty and preferred to resolve the conflict either 

according to the syntactic or the semantic output. Low accuracy scores in the DG-P 

condition are consistent with both accounts. Overall, we saw that interpretations of prime 

sentences can effect immediate parsing (whether syntactic or not for L2 users). We also 

saw that there may be an exposure effect for NSs whereby a dispreferred analysis may 

become more frequent due to experience with that analysis, consistent with implicit 

learning accounts of priming (e.g. Bock & Griffin, 2000; Jaeger & Snider, 2007). It 
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remains to be determined, however, whether implicit learning keeps low-frequency 

structures such as low RC attachment active in accordance with error-driven learning 

(Bock and Griffin, 2000), where a greater chance of an error leads to more learning and 

hence increased likelihood of repetition, or whether it is the distribution of structures that 

is being learned, in accordance with experience-based accounts like the Tuning 

Hypothesis (Cuetos et al., 1996). Finally, priming effects among L2 participants 

depended on AOA, revealing that priming may be more elusive with late learners of a 

language, though additional research is needed to pinpoint the nature of the relationship 

between AOA and priming.  

 

7.1.3 On-line Priming 

Off-line priming was found in the DP and DG conditions for NSs, but no priming 

of RC attachment was observed on-line. Although the data revealed faster reading of 

targets with RC interpretations congruent with primes, especially later in the experiment, 

this effect was not significant. The hypothesis that syntactic priming involves priming of 

not only syntactic choices but also selection speed (e.g. Segaert et al., 2011), and that 

these selections take place during on-line structural computation, was not borne out for 

NSs of French in the current study, contrary to Kim et al. (2009), who found faster 

reading among English speakers of ambiguous prepositional phrases for congruent vs. 

incongruent prime-target pairs. Kim et al. (2009) used a similar set-up to the current 

study, with prime-target pairs presented to participants in a self-paced reading task. The 

obvious differences between this study and that of Kim et al. (2009) lie in the languages 

and structures investigated. It is not evident why English NSs and French NSs would 

process target sentences differently. The option that priming of prepositional phrases but 
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not RCs would take place on-line may have to do with differential processing of verbal 

vs. nominal phrases (Tanner, Osterhout, & Herschensohn, 2009), but this proposition is 

improbable given that Loncke et al. (2011) found that these structures were similar 

enough that the attachment height of a prepositional phrase primed the height of a RC in 

target sentences.  

A more plausible explanation for the lack of on-line priming is that the priming 

effect was part of post-interpretive processing rather than interpretive processing. Caplan 

and Waters’ (1999) Separate Sentence Interpretation Model makes a distinction between 

two stages of processing, claiming that an interpretive stage involves the assignment of 

syntactic structure and use of this structure to assign meaning to linguistic input, while a 

post-interpretive stage involves using meaning extracted from structure to accomplish 

other tasks. Kim and Christianson (2012) propose that on-line examinations of RC 

attachment tap into interpretive processing, while off-line methodologies focus on the 

post-interpretive stage. Priming during the post-interpretive stage rather than the 

interpretive stage is supported in the current study by the lack of an on-line effect for NSs 

and indications that participants read target sentence RCs faster than prime sentence RCs 

and took longer to interpret targets than primes (as indicated by response times to 

comprehension questions). Thus, NSs may have preferred to leave target sentences 

underspecified in the absence of disambiguation cues, delaying full attachment decisions 

until an interpretation was required by the comprehension question, or at least until the 

last segment of the target sentence (targets were read more slowly than primes at the final 

segment) (Christianson et al., 2006). This tendency for underspecification of globally 

ambiguous sentences was also observed in Swets et al. (2008) for English NSs and is also 
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consistent with my interpretation of a lack of priming in the DG-P condition, in that NSs 

are liable to leave parses incomplete or underspecified.29  

L2 readers, as opposed to NSs, ultimately showed faster reading for congruent 

prime-target pairs than for incongruent prime-target pairs in the DG, DG-P, and DP 

conditions. Thus for the L2 participants, off-line priming entailed on-line priming. To 

fully understand this effect, we must address why on-line priming became significant 

toward the end of the experiment and also why L2 users but not NSs were able to 

anticipate RC attachment in real-time.  

The linear trend showing faster reading for congruent vs. incongruent prime-

target pairs that develops over the course of the experiment implies that on-line syntactic 

priming can emerge gradually (cf. Nitschke et al., 2010). It seems that anticipation of RC 

attachment was learned by the L2 participants. This result is consistent with implicit 

learning accounts in which the amount of learning determines the probability of reusing 

the same structure later on (e.g. Bock & Griffin, 2000; Chang et al., 2000; Chang et al., 

2006) and apparently also the speed at which that structure is selected.30  

Evidence for on-line priming among L2 users but not NSs may be related to NSs’ 

relative comfort with underspecification and L2 users’ preference to resolve RC 

attachment. In the analysis of prime and target reading times, L2 users’ more thorough 

inspection of primes vs. targets at the final segment of the sentence was even greater than 

NSs’, indicating that L2 users did indeed make a more concerted attempt to resolve the 

ambiguity before the end of the sentence. Note that we cannot attribute this result to 
                                                
29 Curiously, though, there was no effect of prime-target congruence (Matching) for NSs in question 
answering time (DG: estimate = 0.04, p > 0.05; DP: estimate = -0.14, p = 0.20). The fact that targets, as a 
whole, took longer than primes may have masked the effect of Matching vs. Non-Matching. 
30 It should be noted, however, that we cannot entirely rule out the possibility that the highly controlled 
presentation of stimuli in the experiment and consistent probing of RC attachment height following 
constructions involving RCs caused explicit learning through attention to the form of the priming sentence 
rather than implicit, or automatic, learning (cf. Bock & Griffin, 2000; De Houwer, 2006).  
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“sentence wrap-up” effects (Just & Carpenter, 1980) even though the effect is located at 

the final segment of reading because this would not explain the asymmetrical effect on 

primes vs. targets. Representations constructed by L2 users may be based on focus 

structure/anaphoric binding, syntax, or some combination of these, and no claims are 

made about the time course of the use of syntactic and/or discourse factors.  

Not surprisingly, AQT scores in French were an important predictor of RTs in the 

priming study. Slower naming times on the AQT correlated with slower RTs to 

ambiguous target sentences, indicating that the AQT was an appropriate measure of 

processing speed. As with off-line priming, AOA affected on-line priming, with less 

priming seen at higher AOAs. Thus, the age-related effects that influenced the persistence 

of L2 representations were operable in the interpretive stages of processing.  

 

7.2 CONCLUSIONS, LIMITATIONS, AND FUTURE RESEARCH  

The current study tested syntactic priming during comprehension of RC 

attachment height among NSs and L2 users. With a view to the four research goals, the 

following conclusions can be drawn: First, prior processing of a disambiguated structure 

influences NSs’ disambiguation of globally ambiguous RCs during comprehension. This 

finding contributes evidence from French for priming of RC modifier attachment, which 

has been observed during production in German (Scheepers, 2003) and Dutch (Desmet & 

Declercq, 2006; Loncke et al., 2011), but has only been looked at in one study of priming 

during comprehension in Italian (Gambi & Caramelli, 2012). Gambi and Caramelli 

(2012) failed to find immediate effects of RC attachment height on subsequent 

processing, only a change in frequency of the dispreferred (and rarer) structure 

throughout the experiment. In the present experiment, priming effects based upon the 
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most recently encountered structure were found, as were accumulated preferences for low 

attachment through the experiment as a whole, even though high and low RC attachment 

was experienced equally frequently by participants. Both off-line priming and the 

occurrence of more low attachments throughout the current experiment suggest that 

readers undergo immediate priming of RC attachment height during comprehension and 

cumulative priming. This evidence argues for an implicit learning account of syntactic 

priming (e.g. Bock & Griffin, 2000; Chang et al., 2000; Chang et al., 2006) which would 

predict both a stronger effect for low-attaching primes (i.e. the less expected prime 

structure) as well as persistence that is sufficiently long-lived as to be cumulative (Jaeger 

& Snider, 2007). On this account, processing a structure entails implicitly (i.e. 

automatically) learning something about that structure, and the amount of learning 

governs the likelihood of later reusing the structure. These data are also consistent with 

experience-based processing accounts in that priming can lead to over-tuning of the 

comprehension system to a dispreferred interpretation (e.g. Cuetos et al., 1996; Jaeger & 

Snider, 2007).  

Importantly, NSs’ interpretations of RC structures were not influenced by 

sentences that matched in terms of discourse features but differed in syntactic structure. 

This indicates that priming took place at the level of the abstract hierarchical 

configuration of the full complex NP and the attached RC. The current study, therefore, 

provides evidence of priming during comprehension that is not linked to the lexical level 

(Desmet & Declercq, 2006; Loncke et al., 2011; Pickering et al., 2012; Scheepers, 2003). 

As there was no lexical overlap between primes and targets in this the current study, it is 

not clear whether priming effects would have been greater with a “lexical boost” (see 

Pickering et al., 2012), but the results indicate that a lexical boost is not necessary for 

priming during comprehension.  
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Second, there were both similarities and differences in NS and L2 comprehension 

of the present stimuli. Despite inter-individual variability, L2 users as a group showed a 

nativelike preference for high RC attachment, as well as nativelike off-line 

comprehension of subject-verb agreement. Morphosyntax proved to be a more effective 

cue for ambiguity resolution among the participants in both groups, though the 

effectiveness of morphosyntactic cues depended on L2 participants’ French proficiency. 

In conditions in which NSs experienced priming, the extent of priming for NSs and L2 

users was similar. 

Unlike NSs, L2 users exhibited priming effects between syntactically similar 

structures and between structures sharing discourse features but that were syntactically 

dissimilar. This finding indicates that priming in the L2 group may have been linked to 

discourse information, whether focus structure or anaphoric binding. While priming 

between discursively similar but syntactically dissimilar structures does not conclusively 

rule out priming at the level of syntax between the syntactically similar sentences in this 

study, it suggests that non-syntactic representations persisted between prime and targets 

and may be implicated even in the case of prime-target pairs involving RC attachment. 

This result is consistent with the SSH proposal that L2 users are more prone than NSs to 

construct representations in terms of discourse and pragmatic information rather than 

syntactic information, but it does not support the hypothesis that L2 users are incapable 

of syntactic representations. More L2 studies looking into the distinction between 

syntactic and pragmatic persistence and into the possibility of additive effects when 

primes and targets share both features will be necessary to make more definitive claims.   

This dissertation has made a distinction between shallow representation and 

shallow processing. While NSs and L2 users may differ in terms of shallow 

representation, the current study suggests that both groups are susceptible to shallow 
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processing. The condition in which verbal morphosyntax and plausibility conflicted at the 

disambiguating region of the prime sentences caused comprehension problems for both 

NSs and L2 users (Christianson et al., 2012; Ferreira, 2003). For NSs, the implausibility 

of some items presumably introduced uncertainty about the actual syntactic structure of 

those items. With morphosyntax less stable or less unambiguously encoded into implicit 

memory, it had less of an effect on subsequent comprehension (Christianson et al., 2010) 

and failed to induce priming among NSs in this condition. Importantly, though, the lack 

of priming in this case indicates that the language processor attempted to reconcile the 

outputs of syntactic and semantic routes (van Herten et al., 2006). When plausibility and 

morphosyntax converged, the syntax of the input sentence was primed for subsequent 

comprehension. I take this as evidence of shallow processing because the representations 

constructed by NSs were less than complete, but in a predictable way, in keeping with 

research in the “good enough” processing tradition (Ferreira & Patson, 2007). 

There was, however, priming among L2 users in the condition of conflicting 

verbal morphosyntax and plausibility, which nevertheless reflects shallow processing, 

albeit of a slightly different kind than we observed for NSs. Instead of attempting to 

integrate the outputs of syntactic and semantic processing routes, L2 comprehenders set 

one aside in favor of the other. While accuracy rates show that conflicting cues posed 

difficulties for comprehension of these structures (as with NSs), when they were 

answered correctly (i.e. when the ultimate interpretation matched the grammatically licit 

interpretation), the extent of priming in the case of conflicting morphosyntax and 

plausibility was the same as in the case of morphosyntactic disambiguation alone, 

revealing that the output of the semantic route was successfully put aside. The alternative 

plausible representation did not linger or result in more ambiguous coding as it did for 

NSs.  
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Further evidence that L2 users preferred one processing route over the other is 

that moderate priming of “incorrectly” answered prime sentences was found in the 

condition in which verbal morphosyntax and plausibility conflicted. In this condition, a 

correct response corresponded to a grammatically licit but implausible interpretation, 

whereas an incorrect response corresponded to a plausible but ungrammatical 

interpretation. Priming of “incorrect” sentences then reflects priming of RC attachment 

based on the plausibility of the prime structure (see also Christianson et al., 2010). In 

other words, L2 readers experienced priming based on either grammatically determined 

RC attachment height or semantically determined RC attachment height. What remains 

unclear is when readers chose the syntactic over the semantic output (and vice versa) and 

why. Given that L2 users’ accuracy improved in this condition over time, it appears that 

morphosyntactic information became a more reliable cue for readers than plausibility, so 

exposure to different disambiguation cues potentially plays a role, but this is an issue that 

will need to be resolved in future research.  

A curious finding is that even where off-line priming was observed, on-line 

priming was not guaranteed. For NSs in this study, priming did not involve priming of 

syntactic choice and selection speed during online computation (but see Kim et al., 

2009). This is likely because NSs prefer to leave globally ambiguous sentences 

underspecified until required to provide an interpretation (Christianson et al., 2006; Swets 

et al., 2008), resulting in priming effects located at the stage of post-interpretive 

processing. On the other hand, perhaps an alternative on-line priming design would have 

yielded different results. The current study investigated whether target sentence RCs 

whose ultimate interpretations were congruent with primes were read faster than those 

with incongruent interpretations (Kim et al., 2009). Harrington and Dennis (2003) 

explored on-line priming during comprehension of subject and object extraction by 
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comparing reading times to the critical region of stimuli in prime-target pairs with 

congruent syntax (e.g. subject extraction and subject extraction) and prime-target pairs 

with incongruent syntax (e.g. subject extraction and object extraction). The equivalent 

procedure in the current study would have involved presenting pairs of high-attaching 

primes and high-attaching targets and comparing these to pairs of high-attaching primes 

to low-attaching target sentences and measuring reading times to the disambiguating 

segments. This is a potentially fruitful method for future research on RC attachment 

priming during comprehension.  

Contrary to NS data, on-line priming data from L2 participants revealed that the 

shared level of representation between primes and targets was constructed at an earlier 

stage of comprehension (cf. Harrington & Dennis, 2003). Further evidence is that L2 

participants exhibited even slower reading times for target vs. prime sentences than NSs 

at the final segment of sentences, suggesting that L2 users but not NSs constructed 

interpretations of RC attachment height for target sentences prior to the comprehension 

question. This finding supports the conclusion that the L2 processor is more reluctant to 

leave sentences unresolved. Because the on-line priming effect for L2 users was only 

significant toward the end of the experiment, real-time priming effects may develop over 

time, reflecting a learning process for L2 users (cf. Nitschke et al., 2010). 

The SSH predicts that, unlike the L1 system, the L2 comprehension system does 

not employ grammatical analysis during parsing and is more affected by non-structural 

(e.g. lexical, semantic, pragmatic) properties than the L1 system. The results of the 

current study only partially fit with this explanation. L2 participants were primed at a 

level of discourse information, while NSs were primed at a level of abstract hierarchical 

syntax. But the results of this study do not allow us to rule out the possibility that both the 

discourse features and the syntactic structure of the prime persisted for L2 speakers. 
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Given the large priming effects for the DP condition, in which plausibility information 

appeared to have an additive effect on priming, there are indications that priming may 

indeed involve an interaction between semantic-level and syntactic-level priming. 

The results here also suggest that L2 users process shallowly in that in the case of 

conflicting syntactic and semantic information, they favor one processing route at the 

expense of the other. Importantly, it was not always the semantic route output that won 

out in the current study. In fact, priming was significant for correctly answered 

(grammatically licit) primes but only approached significance for “incorrectly answered” 

(plausible) primes. Further investigation into individual accuracy in the DG-P condition 

also reveals that 58.14% of the L2 participants (25 out of 43) systematically preferred the 

grammatical analysis over the semantic analysis, while just 13.95% (6 out of 43) 

systematically preferred the semantic analysis. The remaining 27.91% (12 out of 43) 

adhered to syntactic cues half of the time and to semantic cues the other half of the time. 

So the nature of shallow processing may have more to do with resource allocation (e.g. 

Sorace, 2011), rather than an inability to use syntactic/structural information.  

Moreover, the fact that NSs also experienced integration problems with 

conflicting syntactic and semantic cues reveals shallow processing among this group as 

well. As Dabrowska (2012) puts it, similar difficulties in NS and L2 processing indicate 

that “the differences in [L2] ultimate attainment are quantitative rather than qualitative” 

(p. 248). The SSH does not take into account individual variation in NS processing, and 

there is little research that compares shallow processing and representations in NSs to L2 

users and attempts to ascertain what factors condition its use and what aspects of 

individual experience, cognition, and motivation interact to produce it (but see 

Dabrowska, 2012; Rodriguez, 2008). This is a fruitful line of inquiry yet to be pursued. 
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Third, L2 priming depends on AOA, above and beyond proficiency or dominance. 

AOA is known to be a proxy for many age-related factors (Birdsong, 2006a), so it is as 

yet unclear what specific age-related factors may have interacted with processing and 

priming mechanisms to impede repetition. An interesting observation is that AOA is 

related to education in the L2. We saw a significant negative correlation between AOA 

and Schooling in Table 4 (r = -0.43). Dabrowska (2012) has indicated that education may 

be a factor for NS comprehension of complex structures and pointed out that in Flege, 

Yeni-Komshian, and Liu’s (1999) study of Korean-English bilinguals, AOA effects in 

morphosyntax disappeared when amount of schooling was controlled for. But more 

research is needed to assess the full implications of AOA effects on priming. 

Proficiency, as measured by the OPT, was not related to priming but influenced 

the extent to which disambiguation cues were integrated into L2 users’ representations of 

temporarily ambiguous RCs. Accuracy increased with L2 proficiency, but only for those 

sentences in which grammatical features of the verb pointed to the correct interpretation. 

This finding suggests that proficiency was related to noticing and/or integration of 

morphosyntactic information and that on-line studies of L2 processing using 

morphosyntactic disambiguation should be sure to control for proficiency effects. 

Relative language dominance, as determined by the AQT and BLP, was a major 

focus of Part One of this dissertation. In this exploratory investigation of the predictive 

value of these measures on sentence processing, only the AQT was found to contribute 

significant information. This result highlights an important methodological consideration: 

the relationship between tasks used to assess dominance and language processing tasks. 

While the BLP was essential in this study for gathering valuable information about 

participants’ language history and experience, the AQT, a measure of cognitive speed, 

proved to be more predictive of a language processing task involving accessing and 
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integrating individual words via visual stimuli. Therefore, when choosing a measure of 

language dominance, it may be important to consider the degree to which the demands of 

the two tasks are the same.  

At the same time, there is an increasing interest in standardization of measures of 

proficiency and dominance to increase comparability between studies and enhance 

interpretation of results (Gertken et al., submitted; Gollan et al., 2012; Hulstijn, 2012; 

Tremblay, 2011). Yet the results of the current study illustrate that a single measure such 

as the BLP that aims to provide a more complete assessment of dominance may not 

always be the most appropriate option. The BLP taps as many aspects of dominance as 

possible (without sacrificing efficiency) and was designed to be suitable for a variety of 

bilingual settings and purposes. Indeed, research currently in progress has found useful 

applications of the BLP in studies of prosodic focus marking in Spanish-K’ichee’ 

bilinguals and of language attitudes among Chuvash-Russian bilinguals 

(https://sites.la.utexas.edu/bilingual/category/research-projects-using-the-blp/). Speeded 

naming tests like the AQT do not measure a variety of skills, preferences, and 

experiences, as self-reports on the BLP do, and for this reason may have been better 

suited to the priming experiment undertaken here. Clearly, each form of measurement has 

its advantage, and it may be best to use both a self-assessment measure and a 

performance-based metric for a more “powerful and flexible” measure of language 

dominance (Golato, 2002, p. 34). At the very least, researchers should to take into 

account the relationship between the dominance measure and the linguistic task when 

choosing an instrument (cf. Gollan et al., 2012).  

Lastly, we have found support for a distinction between shallow representation 

and shallow processing. We found evidence of shallow processing among NSs of French 

consistent with monolingual research on other languages (e.g. Christianson et al., 2001; 



 209 

Ferreira, 2003; Ferreira et al., 2002). The present study is the first that I know of to find 

shallow processing effects in French. In cases of conflicting syntactic and semantic cues, 

French speakers may not fully resolve a sentence, leading to comprehension difficulties 

off-line and final representations that are not “stable” enough to undergo priming. This is 

also the first study to compare the nature of shallow processing in NSs and L2 users. L2 

participants exhibited priming that involved shallow (i.e. non-syntactic) representations, 

as well as shallow processing. While NSs proved to be more willing to accommodate 

competing interpretations of RC attachment, attempting integration, but ultimately 

accepting a less-than-complete analysis, the L2 parsing mechanism, on the other hand, 

preferred to settle on one interpretation instead of juggling multiple information sources. 

It should be noted that neither group processed these structures in a way that was entirely 

faithful to the input, in line with “good enough” processing research (see Ferreira & 

Patson, 2007).  

In conclusion, many studies have shown that prior exposure to structural 

information, either through comprehension or production, influences monolinguals 

adults’ subsequent production. These effects persist even when the verb in the prime 

sentence is different from that in the target sentence, indicating that abstract syntactic 

representations are used during language production. The current study shows that this 

priming effect is also observed during off-line comprehension. Priming of RC attachment 

height during comprehension implicates priming at the level of abstract hierarchical 

syntax, and the results presented here argue for an implicit learning account of 

persistence. 

It is less well understood how prior processing affects L2 users’ subsequent 

production and comprehension.  This study is the first to demonstrate off-line priming of 

RC attachment height during comprehension within a L2. The nature of the priming 
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effect appears to differ from NSs, however. Unlike NSs, L2 priming was likely linked to 

discourse information, as might be predicted by the SSH. Note, however, that we cannot 

conclusively rule out the possibility that L2 priming involved persistence of both 

discourse features and structure, so this is left to future research.  

This study also reveals that the nature of shallow processing as discussed in the 

SSH may be more complex than originally envisioned. For one, NSs are also susceptible 

to shallow processing. NSs attempted to integrate the morphosyntactic and semantic 

outputs of sentence parsing in the case of conflicting verbal and semantic disambiguation, 

leaving representations of prime sentences somewhat incomplete and underspecified, or 

“shallow.” This contributed to longer reading times and question answering times for 

targets relative to primes and resulted in a lack of priming. For the L2 participants, 

priming was observed for both correctly answered (grammatically correct, implausible) 

and incorrectly answered (grammatically anomalous, plausible) prime sentences. For 

correct sentences, the priming effect was similar to the condition in which only 

grammatical cues disambiguated the sentences. These findings indicate shallow 

processing in L2 speakers as well, but show that shallow processing is not a monolithic 

phenomenon. Instead of attempting to integrate the conflicting syntactic and semantic 

parsing routes like NSs, L2 users set aside one in favor of another. 

On-line priming data support the above conclusions. Whereas NSs did not exhibit 

any priming during real-time reading of RCs, L2 users did, corroborating the assumption 

that NSs preferred to leave sentences ambiguous. L2 participants, on the other hand, 

attempted to resolve the ambiguity in target sentences during reading of the sentence. 

NSs were thus more comfortable with the ambiguity from different information sources, 

but L2 users either could not or chose not to utilize multiple information sources. 
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These findings support research on L1 sentence processing which has revealed 

that multiple sources of information, including syntactic, semantic, and discourse 

information, interact during sentence processing (Gibson & Pearlmutter, 1998) but that 

that parsing is not always detailed and complete and instead is often just “good enough” 

for the task at hand (see Ferreira & Patson, 2007, for review). They also suggest that L2 

users have difficulty integrating different sources of information during real-time 

processing (e.g. Sorace and Filiaci, 2006), resulting in their own form of “good enough” 

processing. This study thus contributes novel findings comparing the nature of shallow 

processing in NSs and L2 users of French. Future research should continue to study the 

details of shallow processing in these groups using other constructions and considering 

whether individual differences in cognitive resources affect the degree to which shallow 

processing is used (e.g. Dabrowska, 2012; Traxler, 2006). Traxler (2006) suggests 

investigating “working memory, sensitivity to semantic cues, tendency to perseverate, or 

the ability to manage attention flexibly” (p. 96). Dabrowska (2012) concludes that certain 

experiential factors such as educational level may determine the use of minimalist parsing 

strategies. In any case, as Birdsong (2012) notes, “[i]f variability is to figure in any 

accurate characterization of L1 attainment, then comparisons of L2 [users] with natives 

must become more nuanced” (p. 257).  

Yet while priming data give some support to the SSH, this study still found 

nativelike comprehension in L2 users’ preference for high RC attachment at the group 

level and a nativelike ability to comprehend subject-verb agreement. Like NSs, 

morphosyntax was the most effective cue toward disambiguation (depending on 

proficiency). Degree of priming was also similar for NSs and L2 users. These findings 

are difficult to reconcile with the SSH. Certain variables such as proficiency, naming 
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speed, dominance, and AOA were found to affect parsing and priming, so future studies 

exploring similar phenomena should take these factors into account.  

Given the low accuracy rates for not only the DG-P but also the DP condition, it 

is clear that this study included stimuli that were fairly tricky to comprehend. Stimuli 

included complex constructions that are not very common in ordinary conversation or 

even reading. Stimuli may have been made even more difficult by positioning the 

complex NP as the object of the main verb (see also Dussias, 2001; Felser et al., 2003; 

Fernández, 2003; Frenck-Mestre, 1999; 2002; Papadopoulou & Clahsen, 2003), which 

potentially introduced confounding sources of contextual information when readers 

encountered the RC. For this reason, Witzel et al. (2012) placed the complex NP in 

subject position. In addition, after data collection, it came to my attention that some of the 

main verbs used in the study may have created a causal bias (e.g. Aurore déteste le XXX 

des XXX qui… “Aurora hates the XXX of the XXX who…”). As implicit causality has 

been shown to influence RC attachment preferences (Rohde, Levy, & Kehler, 2011), an 

optimal set-up would not include these biasing verbs. It is also desirable to maintain 

consistency throughout the items by using only restrictive RCs whose verbs denote either 

progressive or habitual actions. Stimuli varied in aspect, which also may also have led to 

non-restrictive interpretations of RCs (e.g. ….les XXX des XXX qui sortent le week-end  

“…the XXX of the XXX who go out on the weekends”). Whatever role this might play, 

uniformity in order to minimize unnecessary complexity is desirable when undertaking a 

controlled experiment such as this.  

On the other hand, it would be beneficial to undertake a similar analysis with 

naturally occurring data to ensure that syntactic persistence cannot be reduced to the 

artificial distributions of structures presented to participants in a laboratory setting. 

Similarly, the same analysis could be used with an eye-tracking paradigm, which allows 
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for more naturalistic reading of stimuli than self-paced reading in that it does not involve 

an intermediate task such as button-pushing which could increase cognitive load (e.g. 

Mitchell, 2004).  

Another limitation in the present study is that it did not include a true baseline 

condition against which to measure priming effects, as in Gambi & Caramelli (2012), 

Kim et al. (2009), or Nitschke et al. (2010). The study by Nitschke et al. (2010), for 

example, included a baseline phase preceding the priming phrase, during which 

ambiguous (subject and object) RCs were presented to participants in order to verify 

participants’ preferred readings. The NoRC condition in the present study, although it did 

not include RC primes, did not act as a baseline because the representations constructed 

during comprehension of these structures primed L2 users’ comprehension of subsequent 

sentences. In the future, including an initial baseline phrase would give a better 

description of RC attachment preferences from the outset than accuracy.  

Finally, this dissertation does not explore in detail the nature of the 

representations primed within the NoRC condition. Additional research is needed to 

determine whether priming in this condition is due to a tendency to preserve focus 

structure over consecutive trials or the anaphoric binding through which a relative 

pronoun is coindexed at the discourse level with the NP entity it refers to (Hemforth et 

al., 2000). Comprehension and processing of focus structure (e.g. Donaldson, 2012; 

Reichle, 2010) and anaphora (e.g. Felser et al., 2009; Roberts et al., 2008; Sorace & 

Filiaci, 2006) have received a fair amount of attention in L2 research, and insight from 

these domains could shed more light on the current results. For instance, what is the time 

course of processing these phenomena and does this offer an alternative explanation as to 

why L2 users but not NSs were primed on-line? Interestingly, comprehension and 

processing at the syntax-discourse interface (e.g. anaphora) is itself an area in which 
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researchers debate NS-L2 similarities and differences (e.g. Felser et al., 2009; Hopp, 

2009). 

This dissertation has attempted to bridge the research traditions in syntactic 

priming and L2 processing and to expand the empirical basis of both L2 priming research 

and shallow processing research. The data revealed that for both NSs and L2 speakers of 

French, disambiguation during comprehension of globally ambiguous RCs is influenced 

by prior processing. For NSs, priming is linked to abstract hierarchical structure, while 

for L2 users, priming may be tied to discourse information. Both groups are susceptible 

to shallow processing, though they appear to have different strategies for coping with 

complex constructions. While L2 proficiency, naming speed, and dominance influence 

quantitative aspects of processing, AOA is the most important factor in whether priming 

occurs off-line and on-line. The intersection between L2 priming and processing research 

is a domain for further exploration, and it is hoped that the findings and conclusions 

presented in this dissertation will contribute to our developing understanding of the 

representational and processing aspects of L2 comprehension and also variability in NS 

processing.  
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Appendix I: Email to Solicit Voluntary Participants (English) 

 
(U.S.) 
I am currently conducting a study on the processing of French as a native and foreign 
language. I am specifically looking for: 
 

• People who are native speakers of French (since birth). 
       OR 

• People who are native speakers of English who began learning French after the 
age of 10 and have intermediate or advanced proficiency in French 

 
If you choose to participate, you will be asked to complete a language history 
questionnaire and a brief proficiency test online, which will take no more than 30 
minutes. In person, you will complete two tasks: you will read sentences on a computer 
screen and answer questions about those sentences, and you will name objects and colors 
in both English and French in a timed task. The study will take place at the Department of 
French and Italian at the University of Texas at Austin.  It will take no more than 90 
minutes over two sessions (30 minutes for Session 1 online; 60 minutes for Session 2 in 
person). You will be compensated $10 for completing both sessions. 
 
If you are interested in participating in this study please email me at [email]. I would very 
much appreciate your participation in this study.  Please feel free to pass this opportunity 
along to others who might be interested.  If you have any questions, or would like to 
volunteer, please contact me at [email]. 
 
Thank you in advance for your help, 
Libby M Gertken 
[email] 
 
 
(France) 
I am currently conducting a study on the processing of French as a native and foreign 
language. I am specifically looking for: 
 

• People who are native speakers of French (since birth). 
       OR 

• People who are native speakers of English who began learning French after the 
age of 10 and have intermediate or advanced proficiency in French 
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If you choose to participate, you will be asked to complete a language history 
questionnaire and a brief proficiency test online, which will take no more than 30 
minutes. In person, you will complete two tasks: you will read sentences on a computer 
screen and answer questions about those sentences, and you will name objects and colors 
in both English and French in a timed task. The study can take place either at your home 
or at another quiet venue.  It will take no more than 90 minutes over two sessions (30 
minutes for Session 1 online; 60 minutes for Session 2 in person). You will be 
compensated $10 for completing both sessions. 
 
If you are interested in participating in this study please email me at [email]. I would very 
much appreciate your participation in this study.  Please feel free to pass this opportunity 
along to others who might be interested.  If you have any questions, or would like to 
volunteer, please contact me at [email]. 
 
Thank you in advance for your help, 
Libby M Gertken 
[email] 
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Appendix II: Email to Solicit Voluntary Participants (French) 

(U.S.) 
Je mène une étude de recherche sur la compréhension du français comme langue 
maternelle et langue étrangère. J’invite à participer à cette étude: 
 

• Des personnes dont la langue maternelle est le français  
       OU 

• Des personnes dont la langue maternelle est l’anglais, qui ont commencé à 
apprendre le français après l’âge de 10 ans et qui habitent en France depuis au 
moins cinq ans.  

 
Si vous choisissez de participer, vous compléterez un questionnaire d’histoire langagière 
et une test de connaissance française, qui va durer moins de 30 minutes. Pendant le 
scéance expérimental, vous lirez des phrases en français affichées sur un écran 
d’ordinateur et répondrez aux questions qui suivent. Vous compléterez aussi une tâche 
chronométrée qui consiste à nommer des objets familiers et leurs couleurs en français et 
en anglais. Cette étude peut avoir lieu à l’Université du Texas. L’étude va durer moins de 
90 minutes en total (30 minutes pour une première scéance en ligne, 60 minutes pour la 
deuxième scéance en personne). La rémunération de votre participation sera 10 Euros à 
l’achèvement des deux scéances.  
 
Si vous voudriez participer à cette étude, veuillez m’envoyer un email à [émail]. 
 
Votre participation est hautement appréciée. Veuillez faire circuler cette annonce aux 
personnes qui s’y intéresserait. Pour toute question concernant l’étude, vous pouvez 
communiquer avec Libby Mallonee Gertken, la chercheuse principale à [émail]. 
 
Merci d’avance, 
Libby M Gertken 
[émail] 
 
 
(France) 
Je mène une étude de recherche sur la compréhension du français comme langue 
maternelle et langue étrangère. J’invite à participer à cette étude: 
 

• Des personnes dont la langue maternelle est le français  
       OU 
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• Des personnes dont la langue maternelle est l’anglais, qui ont commencé à 
apprendre le français après l’âge de 10 ans et qui habitent en France depuis au 
moins cinq ans.  

 
Si vous choisissez de participer, vous compléterez un questionnaire d’histoire langagière 
et une test de connaissance française, qui va durer moins de 30 minutes. Pendant le 
scéance expérimental, vous lirez des phrases en français affichées sur un écran 
d’ordinateur et répondrez aux questions qui suivent. Vous compléterez aussi une tâche 
chronométrée qui consiste à nommer des objets familiers et leurs couleurs en français et 
en anglais. Cette étude peut avoir lieu chez vous où à un autre endroit calme. L’étude va 
durer moins de 90 minutes en total (30 minutes pour une première scéance en ligne, 60 
minutes pour la deuxième scéance en personne). La rémunération de votre participation 
sera 10 Euros à l’achèvement des deux scéances.  
 
Si vous voudriez participer à cette étude, veuillez m’envoyer un email à [émail]. 
 
Votre participation est hautement appréciée. Veuillez faire circuler cette annonce aux 
personnes qui s’y intéresserait. Pour toute question concernant l’étude, vous pouvez 
communiquer avec Libby Mallonee Gertken, la chercheuse principale à [émail]. 
 
Merci d’avance, 
Libby M Gertken 
[émail] 
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Appendix III: Consent Form (English) 

 
CONSENT FORM 

 
Title: The Use of Lexical and Structural Information in Second Language Sentence 
Processing: Evidence from Syntactic Priming  
IRB PROTOCOL #2011-3-0109 
Conducted By: Libby Mallonee Gertken Of The University of Texas at Austin: 
Department of French and Italian 
Telephone: […]  
Email: […] 
 
Faculty Sponsor: David P. Birdsong  
Department of French & Italian HRH 3.112-B  
Telephone: […] 
 
You are being asked to participate in a research study. This form provides you with 
information about the study. The person in charge of this research will also describe this 
study to you and answer all of your questions. Please read the information below and ask 
any questions you might have before deciding whether or not to take part. Your 
participation is entirely voluntary. You can refuse to participate without penalty or loss of 
benefits to which you are otherwise entitled. You can stop your participation at any time 
and your refusal will not impact current or future relationships with UT Austin or 
participating sites. To do so simply tell the researcher you wish to stop participation. The 
researcher will provide you with a copy of this consent for your records. 
 
Purpose: This study will serve to better our understanding of both first and second 
language and processing. 
 
If you agree to be in this study, we will ask you to do the following things: 
* You will be asked to name objects and their colors in a series of timed tasks in 
 French. You will name items presented in a booklet, and the researcher will record 
 the time it takes you to complete each task with a stopwatch. 
* You will be asked to read sentences word-by-word on a computer screen and 
 answer questions following each sentence. 
 
Total estimated time to participate in this study is approximately 60 minutes. 
 
Risks of being in the study:  
* The risk associated with the study is no greater than everyday life.  
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* There are potentially risks to privacy, but these will be dealt by keeping information 
 the language history questionnaire and information on the identity of the participant 
 held in a locked cabinet in the office of one of the researchers. The privacy risks for 
 participants are therefore minimal.  
* This study may involve risks that are currently unforeseeable. If you wish to discuss 
 the information or any other risks you may experience, you may ask questions now 
 or call the Principle Investigator listed above. 
 
Benefits of being in the study:  
* There are no direct benefits for participation in this study. 
 
Compensation: 
* Participants will be compensated $10/E10 for their time.  
 
Confidentiality and Privacy Protections: 
* Questionnaire responses and timed data will be coded so that no personally 
 identifying  information is visible on them. Data will be kept in a secure place 
 (under password protection on the researcher’s PC) Data will be read only for 
 research purposes by the investigator. 
* The data resulting from your participation may be made available to other 
 researchers in the future for research purposes not detailed within this consent form. 
 In these cases, the data will contain no identifying information that could associate 
 you with it, or with your participation in any study. 
 
The records of this study will be stored securely and kept confidential. Authorized 
persons from The University of Texas at Austin, members of the Institutional Review 
Board, and (study sponsors, if any) have the legal right to review your research records 
and will protect the confidentiality of those records to the extent permitted by law. All 
publications will exclude any information that will make it possible to identify you as a 
subject. Throughout the study, the researchers will notify you of new information that 
may become available and that might affect your decision to remain in the study. 
 
Contacts and Questions: 
If you have any questions about the study please ask now. If you have questions later, 
want additional information, or wish to withdraw your participation call the researchers 
conducting the study. Their names, phone numbers, and e-mail addresses are at the top of 
this page. 
 
If you would like to obtain information about the research study, have questions, 
concerns, complaints or wish to discuss problems about a research study with someone 
unaffiliated with the study, please contact the IRB Office at (512) 471-8871 or Jody 
Jensen, Ph.D., Chair, The University of Texas at Austin Institutional Review Board for 
the Protection of Human Subjects at (512) 232-2685. Anonymity, if desired, will be 
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protected to the extent possible. As an alternative method of contact, an email may be 
sent to orsc@uts.cc.utexas.edu or a letter sent to IRB Administrator, P.O. Box 7426, Mail 
Code A 3200, Austin, TX 78713. 
 
You will be given a copy of this information to keep for your records. 
 
Statement of Consent: 
I have read the above information and have sufficient information to make a decision 
about participating in this study. I consent to participate in the study. 
 
Signature:___________________________________ Date:___________________ 
_________________________________________ Date: ___________________ 
Signature of Person Obtaining Consent 
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Appendix IV: Consent Form (French) 

 
FORMULAIRE DE CONSENTEMENT 

 
Titre: L’usage d’information lexicale et structurale dans le traitement d’une deuxième 
langue: Preuve empirique de la répétition syntaxique  
N°  IRB #2011-3-0109 
Chercheur Principal/responsable: Libby Mallonee Gertken De l’Université du Texas à 
Austin: Department of French & Italian 
Téléphone: […] 
Email: […] 
 
Directeur de recherches: David P. Birdsong  
Department of French & Italian HRH 3.112-B  
Téléphone: […] 
 
Vous êtes invité(e) à participer à une étude de recherche. Le présent document explique 
ce qui est attendu de vous, dans le cadre de cette étude. La responsable de l’étude vous 
précisera ces détails et est à votre disposition en vue de répondre à toutes vos questions. 
Veuillez lire attentivement les informations ci-dessous, pour décider de votre éventuelle 
participation. Votre participation à cette étude est volontaire. Si, pour une quelconque 
raison, vous changiez d’avis, vous êtes autorisé(e), à n’importe quel moment, à refuser de 
participer à l’expérience. Le cas échéant, il vous suffira de nous le faire savoir. 
 
L’objectif de cette etude est de mieux comprendre les processus qui font parties de la 
compréhension des langues maternelles et des deuxièmes langues. 
 
Si vous acceptez de participer à cette expérience: 
* Il vous sera demandé de compléter une tâche chronométrée qui consiste à nommer 
des objets familiers et leurs couleurs en français. 
* Il vous sera demandé de lire des phrases en français affichées sur un écran 
 d’ordinateur et répondre aux questions qui suivent. 
 
Temps total estimatif est 60 minutes. 
 
Risques de votre participation  
* Les risques sont les mêmes que ceux d’une séance de travail informatique.  
* Les risques relatifs à votre confidentialité sont minimes puisque nous limitons les 
 informations prises sur les participants à l’âge, le sexe, la résidence, la langue 
 maternelle et les  langues étrangères parlées.  
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* Cette étude pourrait comprendre des risques qu’il est actuellement hors de nos 
 capacités de prévoir. Si vous désirez un complément d’informations, vous pouvez 
 formuler vos questions tout de suite ou directement contacter le chercheur 
 responsable [indiqué ci-dessus] 
 
Bénéfices de votre participation  
* Il n’y a aucun avantage de participation à cette étude. 
 
Compensation: 
* Vous recevrez E10 pour votre participation. 
 
Confidentialité :  
*  Votre anonymat sera strictement respecté durant et après le projet.  
*  Les seules informations que nous vous demandons sont: votre âge, votre sexe, votre 
 résidence, votre langue maternelle et les autres langues que vous parlez.  
*  Les données pourront être utilisées dans d’autres études futures, dont ce formulaire 
 ne fait pas état. Le cas échéant, votre anonymat sera respecté. 
 
Les données de cette étude seront gardées dans un endroit sûr. Seuls les personnels 
autorisés de l’Université du Texas à Austin, ainsi que les membres du Institutional 
Review Board auront le droit d’accéder à ces données. Ils se portent garant de la 
confidentialité des informations que vous livrez. Toute publication issue de cette étude 
n’inclura aucune information identifiante. 
 
Contacts et Questions: 
Nous vous remercions de votre participation. Si vous avez des questions, n’hésitez pas à 
nous les poser. Si vous désirez plus de renseignements par rapport à votre participation à 
cette étude, veuillez vous adresser au chercheur responsable (voir coordonnées ci-dessus). 
Si vos questions portent sur vos droits en tant que participant, ou si vous voulez nous 
adresser des réclamations ou des plaintes, veuillez prendre contact avec Jody Jensen, 
Ph.D., Chair of The University of Texas at Austin Institutional Review Board for the 
Protection of Human Subjects (tél : 001.512. 232.2685) ou envoyer une lettre à IRB 
Administrator, P.O. Box 7426, Mail Code A 3200, Austin, TX 78713. 
 
Une copie de ce formulaire vous sera fournie. 
 
Déclaration de consentement: 
En apposant votre signature ci-dessous, vous reconnaissez avoir compris les conditions 
de l’étude exposées ci-dessus, et exprimez votre consentement en vue d’y participer. 
 
Signature:___________________________________ Date:___________________ 
_________________________________________ Date: ___________________  
Signature du chercheur
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Appendix V: Native Speaker Biographical Questionnaire  

INFORMATION BIOGRAPHIQUE 
 
A.  Information générale  
 
1. Nom/Prénom:   

___________________________________________________  

2. Sexe : F [   ]  M [   ]  

3. Âge :   _________  

4. Plus haut diplôme obtenu ou niveau universitaire :  

___________________________________________________  

 
B.  Connaissance de langues  

1. Langue(s) maternelle(s) :    

___________________________________________________  

2. Langue dominante de la mère :    

___________________________________________________  

3. Langue dominante du père:    

___________________________________________________  

4. Autres langue(s) parlée(s) :  

Langue seconde :   ___________________________________________________  

Niveau de compétence : Débutant [  ]  Intermédiaire [  ]  Avancé [  ]  Presque natif [  ]  

   

Troisième langue :   ___________________________________________________  

 Niveau de compétence : Débutant [  ]  Intermédiaire [  ]  Avancé [  ]  Presque natif [ ]  

   

Quatrième langue :   ___________________________________________________  

Niveau de compétence : Débutant [  ]  Intermédiaire [  ]  Avancé [  ]  Presque natif [  ]  
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Cinquième langue :   ___________________________________________________  

Niveau de compétence : Débutant [  ]  Intermédiaire [  ]  Avancé [  ]  Presque natif [  ]  

 

5. Avec quelle langue vous sentez-vous le plus à l’aise à l’heure actuelle ?   

___________________________________________________  
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Appendix VI: Bilingual Language Profile (BLP) 

 
BLP Components:  
(https://sites.la.utexas.edu/bilingual/) 
 
Biographical Information 
! Name 
! Age 
! Sex 
! Place of residence 
! Highest level of formal education 
 
Module 1: Language History 
! Age of acquisition 
! Age at which you became comfortable using each language 
! Years of schooling in each language 
! Years spent in a country or region where each language is spoken 
! Years spent in a family where each language is spoken 
! Years spent in a work or school environment where each language is spoken 
 
Module 2: Language Use 
! Percentage of use in an average week with friends 
! Percentage of use in an average week with family 
! Percentage of use in an average week at school or work 
! How often you talk to yourself in each language 
! How often you use each language when counting 
 
Module 3: Language Proficiency 
! How well you speak each language 
! How well you understand each language 
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! How well you write each language 
! How well you read each language 
 
Module 4: Language Attitudes 
! Degree to which you feel like yourself when speaking each language 
! Identification with cultures that speak each language 
! Importance of using each language like a native speaker 
! Importance of being mistaken for a native speaker 
 

 
Sample Online BLP Screenshot: 
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Appendix VII: Oxford Placement Test (OPT) 

 
OPT Components: 
http://www.lang.ox.ac.uk/courses/tst_placement_french.html 
 
1. Vous  _______ français?  [es, être, êtes, est]     
2.  _______  vous parlez français?  [Qu’est-ce que, Est-ce que, Quel, Quoi]    
3.  _______  18 ans.  [Je suis, J’ai, Je, Je suis âgé]     
4. J'habite _______ Paris, _______ France.  [au…`a la, en…en, à…en, en…à]       
5. Monsieur Martin et  _______ femme sont très sympathiques.  [sa, son, ses, leur]       
6. Mes parents _______  la radio tous les matins.  [écoutes, écoutent, écoutez, 
 écoutant]      
7. Sylvie _______ souvent à la piscine.  [va, vais, allez, allons]       
8. Vous buvez  _______ café.  [un peu, la, des, du]       
9. Pour aller à la poste, vous tournez _______.  [tout droit, à la droite, à droite, droit]       
10. Les enfants _______ leurs devoirs à 6 heures.  [finissez, finissons, finis, finissent]       
11. Hier, nous _______ avec Monsieur le Maire à midi.  [déjeunions, avions déjeuné, 
 avons déjeuné, a déjeuné]       
12. Quand j'habitais à Paris, _______ le métro tous les jours.  [j’avais pris, je prenais, j’ai 
 pris, je prendrais]       
13. Je regardais la télévision depuis 1 heure quand il _______.  [arrivait, va arriver, est 
 arrivé, arrivera]   
14. L'année prochaine j' _______ au Canada. [irais, irai, ira, irez]       
15. Mon numéro de téléphone c'est le soixante-dix-huit, quatre-vingt-un, quarante, 
 quatre-vingt-douze _______. [68-41-40-82, 78-41-40-92, 78-81-40-92, 68-81-14-
 92]      
16. Je suis arrivé en Angleterre _______ 10 ans.  [pour, depuis, il y a, pendant]       
17. Vous connaissez monsieur Dupuis? Oui, je _______ connais bien.  [leur, lui, le, la]       
18. Vous avez téléphoné à madame Lesieur? Non, je _______ téléphonerai demain.  [lui, 
 la, leur, le]       
19. Vous buvez de la bière? Oui, _______ bois de temps en temps.  [je la, je lui, j’en, je 
 le]       
20. Vous allez au cinéma? Oui, _______ vais souvent.  [je le, j’en, j’y, je la]       
21. Il mange en _______ la télévision.   [regardait, regarde, regardé, regardant]       
22. La voiture de Paul est noire. _______ est rouge.  [Ma, Mienne, La mienne, À moi]      
23. Si je pouvais, je _______ en vacances la semaine prochaine.  [partais, partirais, 
 partirai, vais partir]       
24. Il faut que tu _______ à l'aéroport.  [vas, aller, ailles, iras]       
25. Je suis allée voir un film _______ était très intéressant.  [dont, que, qui, où]       
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26. J'ai lu le livre _______ tu m'avais parlé.  [dont, que, qui, où]       
27. Je n'ai vu _______ Paul, _______ Jacques.  [ni…ni, pas…pas, ni…pas, pas…ni]         
28. À votre place, _______ mes études.  [je continuerais, je continuerai, je continue, je 
 vais continuer]    
29. Si tu _______ nous serions allés au théâtre hier soir.  [voulais, voudrais, voudras, 
 avais voulu]  
30. Vous offrez des fleurs à votre femme? Oui, je _______ offre pour son anniversaire.  
 [les en, en lui, lui en, en les]    
31. Voici la salade que je vous ai _______.  [préparé, préparés, préparée, préparer]       
32. Le suspect s'est rendu au commissariat où _______ pendant plusieurs heures.  [il a 
 interrogé, il s’est interrogé, il a été interrogé, il était interrogé]     
33. Vous sortirez quand vous _______ vos devoirs!  [aurez fini, finirez, avez fini, auriez 
 fini]       
34.  _______, j'aimerais présenter nos invités.  [Commencer, En premier lieu, Le 
 commencement, Premier]       
35. J'aurais voulu que _______ plus tôt.  [tu me le dises, tu me le dis, tu me l’aies dit, tu 
 me l’aurais dit]       
36. Voilà le restaurant _______ je pensais.  [à qui, auquel, lequel, duquel]       
37. Je dois envoyer cette lettre ______, c'est urgent.  [plus tard, dans quelques temps, 
 dès que possible, quand ces possible]       
38.  _______, j'ai réussi mes examens.  [À cause de toi, Grâce à toi, Par ta faute, Parce 
 que toi]       
39. Il fait _______ froid que je préfère rester près de la cheminée.  [beaucoup, trop, très, 
 tellement]      
40. Nous construisons ces hôtels _______ de développer le tourisme dans cette région.  
 [afin, pour, de façon, pour objectif]      
41.  _______ sa pauvreté, il est heureux.  [Pourtant, Par contre, Bien que, Malgré]       
42. Elles se sont _______ une maison au bord de la mer.  [acheté, achetées, achetée, 
 acheter]       
43. Ce musée est _______ attrayant qu'on peut y voir de magnifiques sculptures.  [autant, 
 plus, d’autant plus, de plus]      
44. Je n'ai jamais vu un _______ désordre!  [similar, tel, aussi, autant]      
45. Je ne crois pas que vous _______ raison.  [avez, aurez, ayez, auriez]        
46.  _______ il pleut, prenons l'autobus.  [Parce qu’, Puisqu’, À cause, À cause de]       
47. Elle se lamentait sans cesse pour qu'on la _______.  [plaint, plainte, plaigne, 
 plaindre]      
48. Napoléon 1er _______ proclamé empereur en 1804.  [fit, fuit, fut, eut]      
49. J'admets mes fautes _______ le mensonge.  [dehors, hors de, hors, hormis]       
50. C'est vraiment dommage qu'il _______ venir.  [n’a pas pu, n’aie pas pu, n’ait pas pu, 
 n’avait pas pu]       
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Sample Online OPT Screenshot: 
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Appendix VIII: A Quick Test of Cognitive Speed (AQT) 

 

Instructions (English):  
 
TASK A. COLOR-FORM 
 
Untimed Trials 
This page shows one row with colored squares, one row of shapes, and one row of 
different color and shape combinations. I want you to name each of these. 
 
Start with the top row and name each of the colors. Begin now. 
 
Now name the shapes in the second row. [Point to the row.] The name for this one [point] 
is circle. Begin now. 
 
Here the different colors and shapes are combined. Name the color first and then the 
shape, as in black circle. Start with black circle [point] and continue row-by-row as if you 
were reading. Begin now. 
 
Timed Tests 
On this page the different colors and shapes are combined. Name each combination as 
fast and as accurately as you can. Name the color first and then the shape. Start here 
[point]. Move along row-by-row, as if you were reading, and end here [point]. Are you 
ready? [Pause for response.] Begin now. 
 
 
TASK D. COLOR-ANIMAL 
 
Untimed Trials 
This page shows one row with colored squares, one row of animals, and one row of 
different color and animal combinations. I want you to name each of these. 
 
Start with the top row and name each of the colors. Begin now. 
 
Now name the animals in the second row. [Point to the row.] The name for this one 
[point] is spider. Begin now. 
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Here the different colors and animals are combined. Name the color first and then the 
animal, as in yellow spider. Start with yellow spider [point] and continue row-by-row as 
if you were reading. Begin now. 
 
Timed Tests 
On this page the different colors and animals are combined. Name each combination as 
fast and as accurately as you can. Name the color first and then the animal. Start here 
[point]. Move along row-by-row, as if you were reading, and end here [point]. Are you 
ready? [Pause for response.] Begin now. 
 
 
TASK E. COLOR-OBJECT 
 
Untimed Trials 
This page shows one row with colored squares, one row of objects, and one row of 
different color and object combinations. I want you to name each of these. 
 
Start with the top row and name each of the colors. Begin now. 
 
Now name the objects in the second row. [Point to the row.] The name for this one 
[point] is chair. Begin now. 
 
Here the different colors and objects are combined. Name the color first and then the 
object, as in yellow chair. Start with yellow chair [point] and continue row-by-row as if 
you were reading. Begin now. 
 
Timed Tests 
On this page the different colors and objects are combined. Name each combination as 
fast and as accurately as you can. Name the color first and then the object. Start here 
[point]. Move along row-by-row, as if you were reading, and end here [point]. Are you 
ready? [Pause for response.] Begin now. 
 

 
 
Instructions (French):  
 
TÂCHE A. FORME-COULEUR 
 
Essais Non Chronométrés 
Cette page contient une rangée de carrés colorés, une rangée de formes et une rangée de 
formes et de couleurs combinées. Je veux que vous nommiez chaque item.  
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Commencez par la rangée du haut et nommez chacune des couleurs. Commencez 
maintenant. 
 
Maintenant, nommez les formes de la deuxième rangée [montrez du doigt la rangée]. Le 
nom de celle-ci est cercle. Commencez maintenant. 
 
Ici, les formes et les couleurs sont combines. Nommez la forme en premier et ensuite la 
couleur comme par exemple cercle noir. Commencez par cercle noir [montrez du doigt] 
et continuez rangée par rangée, comme si vous lisiez. Commencez maintenant. 
 
Tests Chronométrés 
Sur cette page, les formes et les couleurs sont combinées. Nommez chaque combinaison 
aussi vite et précisément que vous le pouvez. Nommez la forme en premier et ensuite la 
couleur. Commencez ici [montrez du doigt] et arrêtez ici [montrez du doigt]. Êtes-vous 
prêt? [Attendez la réponse.] Commencez maintenant. 
 
 
TÂCHE D. ANIMAL-COULEUR 
 
Essais Non Chronométrés 
Cette page contient une rangée de carrés colorés, une rangée d'animaux et une rangée 
d'animaux et de couleurs combinées. Je veux que vous nommiez chaque item.  
 
Commencez par la rangée du haut et nommez chacune des couleurs. Commencez 
maintenant. 
 
Maintenant, nommez les animaux de la deuxième rangée [montrez du doigt la rangée]. Le 
nom de celle-ci est araignée. Commencez maintenant. 
 
Ici, les animaux et les couleurs sont combines. Nommez l'animal en premier et ensuite la 
couleur comme par exemple araignée jaune. Commencez par araignée jaune [montrez 
du doigt] et continuez rangée par rangée, comme si vous lisiez. Commencez maintenant. 
 
Tests Chronométrés 
Sur cette page, les animaux et les couleurs sont combinées. Nommez chaque combinaison 
aussi vite et précisément que vous le pouvez. Nommez l'animal en premier et ensuite la 
couleur. Commencez ici [montrez du doigt] et arrêtez ici [montrez du doigt]. Êtes-vous 
prêt? [Attendez la réponse.] Commencez maintenant. 
 
 
TÂCHE E. OBJET-COULEUR 
 
Essais Non Chronométrés 
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Cette page contient une rangée de carrés colorés, une rangée d’objets et une rangée 
d’objets et de couleurs combinées. Je veux que vous nommiez chaque item.  
 
Commencez par la rangée du haut et nommez chacune des couleurs. Commencez 
maintenant. 
 
Maintenant, nommez les objets de la deuxième rangée [montrez du doigt la rangée]. Le 
nom de celle-ci est chaise. Commencez maintenant. 
 
Ici, les objets et les couleurs sont combines. Nommez l’objet en premier et ensuite la 
couleur comme par exemple chaise jaune. Commencez par chaise jaune [montrez du 
doigt] et continuez rangée par rangée, comme si vous lisiez. Commencez maintenant. 
 
Tests Chronométrés 
Sur cette page, les objets et les couleurs sont combinées. Nommez chaque combinaison 
aussi vite et précisément que vous le pouvez. Nommez l’objet en premier et ensuite la 
couleur. Commencez ici [montrez du doigt] et arrêtez ici [montrez du doigt]. Êtes-vous 
prêt? [Attendez la réponse.] Commencez maintenant. 
 
 
 
Untimed Trials and Timed Tests for AQT Tasks A, D, and E: 
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Appendix IX: Experimental Stimuli with Comprehension Questions 

 
1a.  
HIGH DG 
Aurore aborde\le secrétaire des dentistes\qui\mange\en voiture. 
Est-ce que c’est le secrétaire qui mange en voiture? 
A. Oui  
B. Non 
LOW DG 
Aurore aborde\les secrétaires du dentiste\qui\mange\en voiture. 
Est-ce que c’est le dentiste qui mange en voiture? 
A. Oui  
B. Non 
AMBIGUOUS 
1b. Gérard s’adresse\au psychiatre de l’invité\qui\prend\le métro. 
Est-ce que c’est le psychiatre qui prend le métro? 
A. Oui  
B. Non 
 
2a.  
HIGH DG 
Augustine accueille\le dentiste des chauffeurs\qui\mange\peu le soir. 
Est-ce que c’est le dentiste qui mange peu le soir? 
A. Oui  
B. Non 
LOW DG 
Augustine accueille\les dentistes du chauffeur\qui\mange\peu le soir. 
Est-ce que c’est le chauffeur qui mange peu le soir? 
A. Oui  
B. Non 
AMBIGUOUS 
2b. Laurent attend\le psychiatre de l’invité\qui\habite\près du lac. 
Est-ce que c’est l’invité qui habite près du lac ? 
A. Oui 
B. Non 
 
3a.  
HIGH DG 
Aline attend\le chauffeur des coiffeurs\qui\mange\du chocolat noir. 
Est-ce que c’est le chauffeur qui mange du chocolat noir? 
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A. Oui  
B. Non 
LOW DG 
Aline attend\les chauffeurs du coiffeur\qui\mange\du chocolat noir. 
Est-ce que c’est le coiffeur qui mange du chocolat noir? 
A. Oui  
B. Non 
AMBIGUOUS 
3b. Julien adore\le psychiatre de l’invité\qui\dort\sans médicament. 
Est-ce que c’est le psychiatre qui dort sans médicament? 
A. Oui  
B. Non 
 
4a.  
HIGH DG 
Christine adore\le coiffeur des cuisiniers\qui\mange\chez McDonald’s. 
Est-ce que ce sont les cuisiniers qui mangent chez McDonald’s ? 
A. Oui 
B. Non 
LOW DG 
Christine adore\les coiffeurs du cuisinier\qui\mange\chez McDonald’s. 
Est-ce que ce sont les coiffeurs qui mangent chez McDonald’s ? 
A. Oui 
B. Non 
AMBIGUOUS 
4b. Étienne présente\l’invité du facteur\qui\sort\seul au cinéma. 
Est-ce que c’est le facteur qui sort seul au cinéma ? 
A. Oui 
B. Non 
 
5a.  
HIGH DG 
Adèle présente\le cuisinier des prêtres\qui\mange\au restaurant. 
Est-ce que ce sont les prêtres qui mangent au restaurant ? 
A. Oui 
B. Non 
LOW DG 
Adèle présente\les cuisiniers du prêtre\qui\mange\au restaurant. 
Est-ce que ce sont les cuisiniers qui mangent au restaurant ? 
A. Oui 
B. Non 
AMBIGUOUS 
5b. Yann admire\l’invité du facteur\qui\prend\de belles photos. 
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Est-ce que c’est l’invité qui prend de belles photos ? 
A. Oui 
B. Non 
 
6a.  
HIGH DG 
Amélie admire\le prêtre des voisins\qui\mange\à six heures. 
Est-ce que ce sont les voisins qui mangent à six heures ? 
A. Oui 
B. Non 
LOW DG 
Amélie admire\les prêtres du voisin\qui\mange\à six heures. 
Est-ce que ce sont les prêtres qui mangent à six heures ? 
A. Oui 
B. Non 
AMBIGUOUS 
6b. Thomas ignore\l’invité du facteur\qui\habite\en Sicile en été. 
Est-ce que c’est le facteur qui habite en Sicile en été ? 
A. Oui 
B. Non 
 
7a.  
HIGH DG 
Cécile ignore\les voisins du secrétaire\qui\mangent\trop peu. 
Est-ce que ce sont les voisins qui mangent trop peu ? 
A. Oui 
B. Non 
LOW DG 
Cécile ignore\le voisin des secrétaires\qui\mangent\trop peu. 
Est-ce que ce sont les secrétaires qui mangent trop peu ? 
A. Oui 
B. Non 
AMBIGUOUS 
7b. Antoine consulte\les facteurs des avocats\qui\dorment\bien la nuit. 
Est-ce que ce sont les facteurs qui dorment bien la nuit ? 
A. Oui 
B. Non 
 
8a.  
HIGH DG 
Aude consulte\les secrétaires du chauffeur\qui\mangent\sain et équilibré. 
Est-ce que ce sont les secrétaires qui mangent sain et équilibré ? 
A. Oui 
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B. Non 
LOW DG 
Aude consulte\le secrétaire des chauffeurs\qui\mangent\sain et équilibré. 
Est-ce que ce sont les chauffeurs qui mangent sain et équilibré ? 
A. Oui 
B. Non 
AMBIGUOUS 
8b. Pierre appelle\les facteurs des avocats\qui\sortent\avec des Anglaises. 
Est-ce que ce sont les avocats qui sortent avec des Anglaises ? 
A. Oui 
B. Non 
 
9a.  
HIGH DG 
Corinne appelle\les dentistes du coiffeur\qui\mangent\du fast food. 
Est-ce que ce sont les dentistes qui mangent du fast food ? 
A. Oui  
B. Non 
LOW DG 
Corinne appelle\le dentiste des coiffeurs\qui\mangent\du fast food. 
Est-ce que ce sont les coiffeurs qui mangent du fast food ? 
A. Oui  
B. Non 
AMBIGUOUS 
9b. Charles sourit\aux facteurs des avocats\qui\prennent\le goûter tôt. 
Est-ce que ce sont les facteurs qui prennent le goûter tôt ? 
A. Oui 
B. Non 
 
10a.  
HIGH DG 
Jacqueline sourit\aux chauffeurs du cuisinier\qui\mangent\de la viande. 
Est-ce que c’est le cuisinier qui mange de la viande ? 
A. Oui  
B. Non 
LOW DG 
Jacqueline sourit\au chauffeur des cuisiniers\qui\mangent\de la viande. 
Est-ce que c’est le chauffeur qui mange de la viande ? 
A. Oui  
B. Non 
AMBIGUOUS 
10b. Henri photographie\les avocats des psychiatres\qui\habitent\au Mexique. 
Est-ce que ce sont les psychiatres qui habitent au Mexique? 
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A. Oui  
B. Non 
 
11a.  
HIGH DG 
Martine photographie\les coiffeurs du prêtre\qui\mangent\des carottes. 
Est-ce que c’est le prêtre qui mange des carottes? 
A. Oui  
B. Non 
LOW DG 
Martine photographie\le coiffeur des prêtres\qui\mangent\des carottes. 
Est-ce que c’est le coiffeur qui mange des carottes? 
A. Oui  
B. Non 
AMBIGUOUS 
11b. Jacques accueille\les avocats des psychiatres\qui\dorment\dans une cabane. 
Est-ce que ce sont les avocats qui dorment dans une cabane ? 
A. Oui  
B. Non 
 
12a.  
HIGH DG 
Florence s’adresse\aux cuisiniers du voisin\qui\mangent\en famille. 
Est-ce que c’est le voisin qui mange en famille? 
A. Oui  
B. Non 
LOW DG 
Florence s’adresse\au cuisinier des voisins\qui\mangent\en famille. 
Est-ce que c’est le cuisinier qui mange en famille? 
A. Oui  
B. Non 
AMBIGUOUS 
12b. Nicolas déteste\les avocats des psychiatres\qui\sortent\le week-end. 
Est-ce que ce sont les psychiatres qui sortent le week-end? 
A. Oui  
B. Non 
 
13a.  
HIGH DG 
Élodie aide\le prêtre des secrétaires\qui\parle\quatre langues. 
Est-ce que c’est le prêtre qui parle quatre langues ? 
A. Oui 
B. Non 
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LOW DG 
Élodie aide\les prêtres du secrétaire\qui\parle\quatre langues. 
Est-ce que c’est le secrétaire qui parle quatre langues ? 
A. Oui 
B. Non 
AMBIGUOUS 
13b. Luc félicite\le psychiatre du facteur\qui\prend\le bus le soir. 
Est-ce que c’est le psychiatre qui prend le bus le soir ? 
A. Oui 
B. Non 
 
14a.  
HIGH DG 
Françoise félicite\le voisin des dentistes\qui\parle\des antiquités. 
Est-ce que c’est le voisin qui parle des antiquités ? 
A. Oui 
B. Non 
LOW DG 
Françoise félicite\les voisins du dentiste\qui\parle\des antiquités. 
Est-ce que c’est le dentiste qui parle des antiquités ? 
A. Oui 
B. Non 
AMBIGUOUS 
14b. Ahmed cherche\le psychiatre du facteur\qui\habite\loin du centre. 
Est-ce que c’est le facteur qui habite loin du centre ? 
A. Oui 
B. Non 
 
15a.  
HIGH DG 
Christelle cherche\le secrétaire des coiffeurs\qui\parle\bien l’anglais. 
Est-ce que c’est le secrétaire qui parle bien l’anglais? 
A. Oui 
B. Non 
LOW DG 
Christelle cherche\les secrétaires du coiffeur\qui\parle\bien l’anglais. 
Est-ce que c’est le coiffeur qui parle bien l’anglais? 
A. Oui 
B. Non 
AMBIGUOUS 
15b. Benoît aide\le psychiatre du facteur\qui\dort\tout le temps. 
Est-ce que c’est le psychiatre qui dort tout le temps ? 
A. Oui 
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B. Non 
 
16a.  
HIGH DG 
Albane déteste\le dentiste des cuisiniers\qui\parle\du temps passé. 
Est-ce que ce sont les cuisiniers qui parlent du temps passé? 
A. Oui 
B. Non 
LOW DG  
Albane déteste\les dentistes du cuisinier\qui\parle\du temps passé. 
Est-ce que ce sont les dentistes qui parlent du temps passé? 
A. Oui 
B. Non 
AMBIGUOUS 
16b. Auguste remercie\l’invité de l’avocat\qui\sort\au musée d’art. 
Est-ce que c’est l’avocat qui sort au musée d’art? 
A. Oui 
B. Non 
 
17a.  
HIGH DG 
Josette remercie\le chauffeur des prêtres\qui\parle\très fermement. 
Est-ce que ce sont les prêtres qui parlent très fermement? 
A. Oui 
B. Non 
LOW DG 
Josette remercie\les chauffeurs du prêtre\qui\parle\très fermement. 
Est-ce que ce sont les chauffeurs qui parlent très fermement? 
A. Oui 
B. Non 
AMBIGUOUS 
17b. Mathieu accompagne\l’invité de l’avocat\qui\prend\le soleil au parc. 
Est-ce que c’est l’invité qui prend le soleil au parc? 
A. Oui 
B. Non 
 
18a.  
HIGH DG 
Brigitte accompagne\le coiffeur des voisins\qui\parle\mal le russe. 
Est-ce que ce sont les voisins qui parlent mal le russe ? 
A. Oui 
B. Non 
LOW DG 
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Brigitte accompagne\les coiffeurs du voisin\qui\parle\mal le russe. 
Est-ce que ce sont les coiffeurs qui parlent mal le russe ? 
A. Oui 
B. Non 
AMBIGUOUS 
18b. Christian aborde\l’invité de l’avocat\qui\habite\un studio. 
Est-ce que c’est l’avocat qui habite un studio? 
A. Oui 
B. Non 
 
19a.  
HIGH DG 
Marie aborde\les cuisiniers du secrétaire\qui\parlent\bien espagnol. 
Est-ce que ce sont les cuisiniers qui parlent bien espagnol ? 
A. Oui 
B. Non 
LOW DG 
Marie aborde\le cuisinier des secrétaires\qui\parlent\bien espagnol. 
Est-ce que ce sont les secrétaires qui parlent bien espagnol ? 
A. Oui 
B. Non 
AMBIGUOUS 
19b. Marc s’adresse\aux facteurs des psychiatres\qui\dorment\très peu la nuit. 
Est-ce que ce sont les facteurs qui dorment très peu la nuit ? 
A. Oui 
B. Non 
 
20a.  
HIGH DG 
Monique s’adresse\aux prêtres du dentiste\qui\parlent\assez fort. 
Est-ce que ce sont les prêtres qui parlent assez fort ? 
A. Oui 
B. Non 
LOW DG 
Monique s’adresse\au prêtre des dentistes\qui\parlent\assez fort. 
Est-ce que ce sont les dentistes qui parlent assez fort ? 
A. Oui 
B. Non 
AMBIGUOUS 
20b. Jean attend\les facteurs des psychiatres\qui\sortent\pour le nouvel an. 
Est-ce que ce sont les psychiatres qui sortent pour le nouvel an ? 
A. Oui 
B. Non 
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21a.  
HIGH DG 
Pénélope attend\les voisins du chauffeur\qui\parlent\des grèves en France. 
Est-ce que ce sont les voisins qui parlent des grèves en France ? 
A. Oui 
B. Non 
LOW DG 
Pénélope attend\le voisin des chauffeurs\qui\parlent\des grèves en France. 
Est-ce que ce sont les chauffeurs qui parlent des grèves en France ? 
A. Oui 
B. Non 
AMBIGUOUS 
21b. Lucien adore\les facteurs des psychiatres\qui\prennent\un dessert à midi. 
Est-ce que ce sont les facteurs qui prennent un dessert à midi ? 
A. Oui 
B. Non 
 
22a.  
HIGH DG 
Valérie adore\les secrétaires du cuisinier\qui\parlent\de l’Afrique. 
Est-ce que c’est le cuisinier qui parle de l’Afrique ? 
A. Oui 
B. Non 
LOW DG 
Valérie adore\le secrétaire des cuisiniers\qui\parlent\de l’Afrique. 
Est-ce que c’est le cuisinier qui parle de l’Afrique ? 
A. Oui 
B. Non 
AMBIGUOUS 
22b. Olivier présente\les avocats des invités\qui\habitent\un grand bateau. 
Est-ce que ce sont les invités qui habitent un grand bateau ? 
A. Oui 
B. Non 
 
23a.  
HIGH DG 
Juliette présente\les dentistes du prêtre\qui\parlent\du taux de chômage. 
Est-ce que c’est le prêtre qui parle du taux de chômage ? 
A. Oui 
B. Non 
LOW DG 
Juliette présente\le dentiste des prêtres\qui\parlent\du taux de chômage. 
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Est-ce que c’est le dentiste qui parle du taux de chômage ? 
A. Oui 
B. Non 
AMBIGUOUS 
23b. Rémy admire\les avocats des invités\qui\dorment\souvent par terre. 
Est-ce que ce sont les avocats qui dorment souvent par terre ? 
A. Oui 
B. Non 
 
24a.  
HIGH DG 
Nathalie admire\les chauffeurs du voisin\qui\parlent\sans accent. 
Est-ce que c’est le voisin qui parle sans accent ? 
A. Oui 
B. Non 
LOW DG 
Nathalie admire\le chauffeur des voisins\qui\parlent\sans accent. 
Est-ce que c’est le chauffeur qui parle sans accent ? 
A. Oui 
B. Non 
AMBIGUOUS 
24b. Gustave ignore\les avocats des invités\qui\sortent\chaque samedi. 
Est-ce que ce sont les invités qui sortent chaque samedi ? 
A. Oui 
B. Non 
 
25a.  
HIGH DG 
Sandrine ignore\le coiffeur des secrétaires\qui\aime\la musique pop. 
Est-ce que c’est le coiffeur qui aime la musique pop ? 
A. Oui 
B. Non 
LOW DG 
Sandrine ignore\les coiffeurs du secrétaire\qui\aime\la musique pop. 
Est-ce que c’est le secrétaire qui aime la musique pop ? 
A. Oui 
B. Non 
AMBIGUOUS 
25b. Arnaud consulte\le psychiatre de l’avocat\qui\prend\des somnifères.  
Est-ce que c’est le psychiatre qui prend des somnifères ? 
A. Oui 
B. Non 
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26a.  
HIGH DG 
Farah consulte\le cuisinier des dentistes\qui\aime\les films d’action. 
Est-ce que c’est le cuisinier qui aime les films d’action ? 
A. Oui 
B. Non 
LOW DG 
Farah consulte\les cuisiniers du dentiste\qui\aime\les films d’action. 
Est-ce que c’est le dentiste qui aime les films d’action ? 
A. Oui 
B. Non 
AMBIGUOUS  
26b. Louis appelle\le psychiatre de l’avocat\qui\habite\en Angleterre.  
Est-ce que c’est l’avocat qui habite en Angleterre ? 
A. Oui 
B. Non 
 
27a.  
HIGH DG 
Pauline appelle\le prêtre des chauffeurs\qui\aime\les fruits de mer. 
Est-ce que c’est le prêtre qui aime les fruits de mer ? 
A. Oui 
B. Non 
LOW DG 
Pauline appelle\les prêtres du chauffeur\qui\aime\les fruits de mer. 
Est-ce que c’est le chauffeur qui aime les fruits de mer ? 
A. Oui 
B. Non 
AMBIGUOUS 
27b. Daniel sourit\au psychiatre de l’avocat\qui\dort\tard le matin. 
Est-ce que c’est le psychiatre qui dort tard le matin ? 
A. Oui 
B. Non 
 
28a.  
HIGH DG 
Sabine sourit\au voisin des coiffeurs\qui\aime\les légumes. 
Est-ce que ce sont les coiffeurs qui aiment les légumes ? 
A. Oui 
B. Non 
LOW DG 
Sabine sourit\aux voisins du coiffeur\qui\aime\les légumes. 
Est-ce que ce sont les voisins qui aiment les légumes ? 
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A. Oui 
B. Non 
AMBIGUOUS 
28b. André photographie\l’invité du psychiatre\qui\sort\après le dîner. 
Est-ce que c’est le psychiatre qui sort après le dîner ? 
A. Oui 
B. Non 
 
29a.  
HIGH DG 
Amandine photographie\le secrétaire des prêtres\qui\aime\aller à la plage. 
Est-ce que ce sont les prêtres qui aiment aller à la plage ? 
A. Oui 
B. Non 
LOW DG 
Amandine photographie\les secrétaires du prêtre\qui\aime\aller à la plage. 
Est-ce que ce sont les secrétaires qui aiment aller à la plage ? 
A. Oui 
B. Non 
AMBIGUOUS 
29b. Bruno accueille\l’invité du psychiatre\qui\prend\le café sans sucre. 
Est-ce que c’est l’invité qui prend le café sans sucre ? 
A. Oui 
B. Non 
 
30a.  
HIGH DG 
Sophie accueille\le dentiste des voisins\qui\aime\le vin blanc. 
Est-ce que ce sont les voisins qui aiment le vin blanc ? 
A. Oui 
B. Non 
LOW DG 
Sophie accueille\les dentistes du voisin\qui\aime\le vin blanc. 
Est-ce que ce sont les dentistes qui aiment le vin blanc ? 
A. Oui 
B. Non 
AMBIGUOUS 
30b. Christophe déteste\l’invité du psychiatre\qui\habite\en banlieue. 
Est-ce que c’est le psychiatres qui habite en banlieue ? 
A. Oui 
B. Non 
 
31a.  
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HIGH DG 
Virginie déteste\les chauffeurs du secrétaire\qui\aiment\faire la fête. 
Est-ce que ce sont les chauffeurs qui aiment faire la fête ? 
A. Oui 
B. Non 
LOW DG 
Virginie déteste\le chauffeur des secrétaires\qui\aiment\faire la fête. 
Est-ce que ce sont les secrétaires qui aiment faire la fête ? 
A. Oui 
B. Non 
AMBIGUOUS 
31b. Bernard félicite\les facteurs des invités\qui\dorment\sans oreiller. 
Est-ce que ce sont les facteurs qui dorment sans oreiller ? 
A. Oui 
B. Non 
 
32a.  
HIGH DG 
Camille félicite\les coiffeurs du dentiste\qui\aiment\l’opéra italien. 
Est-ce que ce sont les coiffeurs qui aiment l’opéra italien ? 
A. Oui 
B. Non 
LOW DG 
Camille félicite\le coiffeur des dentistes\qui\aiment\l’opéra italien. 
Est-ce que ce sont les dentistes qui aiment l’opéra italien ? 
A. Oui 
B. Non 
AMBIGUOUS 
32b. Édouard cherche\les facteurs des invités\qui\sortent\pendant les grèves. 
Est-ce que ce sont les invités qui sortent pendant les grèves ? 
A. Oui 
B. Non 
 
33a.  
HIGH DG 
Ann remercie\les cuisiniers du chauffeur\qui\aiment\visiter Lisbonne. 
Est-ce que ce sont les cuisiniers qui aiment visiter Lisbonne? 
A. Oui 
B. Non 
LOW DG 
Ann remercie\le cuisinier des chauffeurs\qui\aiment\visiter Lisbonne. 
Est-ce que ce sont les chauffeurs qui aiment visiter Lisbonne? 
A. Oui 
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B. Non 
AMBIGUOUS 
33b. Eugène aide\les facteurs des invités\qui\prennent\des congés en juin. 
Est-ce que ce sont les facteurs qui prennent des congés en juin ? 
A. Oui 
B. Non 
 
34a.  
HIGH DG 
Thérèse aide\les prêtres du coiffeur\qui\aiment\le bricolage. 
Est-ce que c’est le coiffeur qui aime le bricolage? 
A. Oui 
B. Non 
LOW DG 
Thérèse aide\le prêtre des coiffeurs\qui\aiment\le bricolage.  
Est-ce que c’est le prêtre qui aime le bricolage? 
A. Oui 
B. Non 
AMBIGUOUS 
34b. Jules remercie\les avocats des facteurs\qui\habitent\à la campagne. 
Est-ce que ce sont les facteurs qui habitent à la campagne ? 
A. Oui 
B. Non 
 
35a.  
HIGH DG 
Véronique cherche\les voisins du cuisinier\qui\aiment\les chevaux. 
Est-ce que c’est le cuisinier qui aime les chevaux ? 
A. Oui 
B. Non 
LOW DG 
Véronique cherche\le voisin des cuisiniers\qui\aiment\les chevaux. 
Est-ce que c’est le voisin qui aime les chevaux ? 
A. Oui 
B. Non 
AMBIGUOUS 
35b. Frédéric accompagne\les avocats des facteurs\qui\dorment\chez des amis. 
Est-ce que ce sont les avocats qui dorment chez des amis? 
A. Oui 
B. Non 
 
36a.  
HIGH DG 
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Hélène accompagne\les secrétaires du voisin\qui\aiment\beaucoup nager. 
Est-ce que c’est le voisin qui aime beaucoup nager ? 
A. Oui 
B. Non 
LOW DG 
Hélène accompagne\le secrétaire des voisins\qui\aiment\beaucoup nager. 
Est-ce que c’est le secrétaire qui aime beaucoup nager ? 
A. Oui 
B. Non 
AMBIGUOUS  
36b. Franck apprécie\les avocats des facteurs\qui\sortent\avec des collègues. 
Est-ce que ce sont les facteurs qui sortent avec des collègues ? 
A. Oui 
B. Non 
 
37a.  
HIGH DG 
Alberte apprécie\le dentiste des secrétaires\qui\boit\de l’eau minérale. 
Est-ce que c’est le dentiste qui boit de l’eau minérale ? 
A. Oui 
B. Non 
LOW DG 
Alberte apprécie\les dentistes du secrétaire\qui\boit\de l’eau minérale. 
Est-ce que c’est le secrétaire qui boit de l’eau minérale ? 
A. Oui 
B. Non 
AMBIGUOUS 
37b. Hugo rencontre\le psychiatre de l’invité\qui\prend\des vacances au ski. 
Est-ce que c’est le psychiatre qui prend des vacances au ski ? 
A. Oui 
B. Non 
 
38a.  
HIGH DG 
Céleste rencontre\le chauffeur des dentistes\qui\boit\peu d’alcool. 
Est-ce que c’est le chauffeur qui boit peu d’alcool ? 
A. Oui 
B. Non 
LOW DG 
Céleste rencontre\les chauffeurs du dentiste\qui\boit\peu d’alcool. 
Est-ce que c’est le dentiste qui boit peu d’alcool ? 
A. Oui 
B. Non 
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AMBIGUOUS 
38b. Jonathan critique\le psychiatre de l’invité\qui\habite\dans les bois. 
Est-ce que c’est l’invité qui habite dans les bois ? 
A. Oui 
B. Non 
 
39a.  
HIGH DG 
Nora critique\le coiffeur des chauffeurs\qui\boit\trop de bière. 
Est-ce que c’est le coiffeur qui boit trop de bière ? 
A. Oui 
B. Non 
LOW DG 
Nora critique\les coiffeurs du chauffeur\qui\boit\trop de bière. 
Est-ce que c’est le chauffeur qui boit trop de bière ? 
A. Oui 
B. Non 
AMBIGUOUS 
39b. Serge pense\au psychiatre de l’invité\qui\dort\sur le canapé. 
Est-ce que c’est le psychiatre qui dort sur le canapé ? 
A. Oui 
B. Non 
 
 
40a.  
HIGH DG 
Charlotte hurle après\le cuisinier des coiffeurs\qui\boit\du vin blanc. 
Est-ce que ce sont les coiffeurs qui boivent du vin blanc ? 
A. Oui 
B. Non 
LOW DG 
Charlotte hurle après\les cuisiniers du coiffeur\qui\boit\du vin blanc. 
Est-ce que ce sont les cuisiniers qui boivent du vin blanc ? 
A. Oui 
B. Non 
AMBIGUOUS 
40b. Marcel cause avec\l’invité du facteur\qui\sort\en centre ville. 
Est-ce que c’est le facteur qui sort en centre ville ? 
A. Oui 
B. Non 
 
41a.  
HIGH DG 
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Louise cause avec\le prêtre des cuisiniers\qui\boit\du jus d’orange. 
Est-ce que ce sont les cuisiniers qui boivent du jus d’orange ? 
A. Oui 
B. Non 
LOW DG 
Louise cause avec\les prêtres du cuisinier\qui\boit\du jus d’orange. 
Est-ce que ce sont les prêtres qui boivent du jus d’orange ? 
A. Oui 
B. Non 
AMBIGUOUS 
41b. Georges craint\l’invité du facteur\qui\prend\un taxi à Rome.  
Est-ce que c’est l’invité qui prend un taxi à Rome ? 
A. Oui 
B. Non 
 
42a.  
HIGH DG 
Aimée craint\le voisin des prêtres\qui\boit\rarement du café. 
Est-ce que ce sont les prêtres qui boivent rarement du café? 
A. Oui 
B. Non 
LOW DG 
Aimée craint\les voisins du prêtre\qui\boit\rarement du café. 
Est-ce que ce sont les voisins qui boivent rarement du café? 
A. Oui 
B. Non 
AMBIGUOUS 
42b. Émile interroge\l’invité du facteur\qui\habite\le quartier flamand.  
Est-ce que c’est le facteur qui habite le quartier flamand? 
A. Oui 
B. Non 
 
43a.  
HIGH DG 
Chantal interroge\les secrétaires du dentiste\qui\boivent\souvent du coca. 
Est-ce que ce sont les secrétaires qui boivent souvent du coca ? 
A. Oui 
B. Non 
LOW DG 
Chantal interroge\le secrétaire des dentistes\qui\boivent\souvent du coca. 
Est-ce que ce sont les dentistes qui boivent souvent du coca ? 
A. Oui 
B. Non 
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AMBIGUOUS 
43b. Vincent rend visite\aux facteurs des avocats\qui\dorment\pendant la journée. 
Est-ce que ce sont les facteurs qui dorment pendant la journée ? 
A. Oui 
B. Non 
 
44a.  
HIGH DG 
Céline rend visite\aux chauffeurs du coiffeur\qui\boivent\du whisky et du rhum. 
Est-ce que ce sont les chauffeurs qui boivent du whisky et du rhum? 
A. Oui 
B. Non 
LOW DG 
Céline rend visite\au chauffeur des coiffeurs\qui\boivent\du whisky et du rhum. 
Est-ce que ce sont les coiffeurs qui boivent du whisky et du rhum? 
A. Oui 
B. Non 
AMBIGUOUS 
44b. Mohamed énerve\les facteurs des avocats\qui\sortent\pendant la semaine. 
Est-ce que ce sont les avocats qui sortent pendant la semaine? 
A. Oui 
B. Non 
 
45a.  
HIGH DG 
Claire énerve\les cuisiniers du prêtre\qui\boivent\du lait le matin. 
Est-ce que ce sont les cuisiniers qui boivent du lait le matin? 
A. Oui 
B. Non 
LOW DG 
Claire énerve\le cuisinier des prêtres\qui\boivent\du lait le matin. 
Est-ce que ce sont les prêtres qui boivent du lait le matin? 
A. Oui 
B. Non 
AMBIGUOUS 
45b. Quentin réprimande\les facteurs des avocats\qui\prennent\du poids en hiver. 
Est-ce que ce sont les facteurs qui prennent du poids en hiver ? 
A. Oui 
B. Non 
 
46a.  
HIGH DG 
Mathilde réprimande\les voisins du secrétaire\qui\boivent\des bières au pub. 
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Est-ce que c’est le secrétaire qui boit des bières au pub? 
A. Oui 
B. Non 
LOW DG 
Mathilde réprimande\le voisin des secrétaires\qui\boivent\des bières au pub. 
Est-ce que c’est le voisin qui boit des bières au pub? 
A. Oui 
B. Non 
AMBIGUOUS 
46b. Jérôme discute avec\les avocats des psychiatres\qui\habitent\à Barcelone. 
Est-ce que ce sont les psychiatres qui habitent à Barcelone? 
A. Oui 
B. Non 
 
47a.  
HIGH DG 
Lilian discute avec\les dentistes du chauffeur\qui\boivent\du thé le soir. 
Est-ce que c’est le chauffeur qui boit du thé le soir? 
A. Oui 
B. Non 
LOW DG 
Lilian discute avec\le dentiste des chauffeurs\qui\boivent\du thé le soir. 
Est-ce que c’est le dentiste qui boit du thé le soir? 
A. Oui 
B. Non 
AMBIGUOUS 
47b. Guillaume réfléchit\aux avocats des psychiatres\qui\dorment\à l’hôtel. 
Est-ce que ce sont les avocats qui dorment à l’hôtel ? 
A. Oui 
B. Non 
 
48a.  
HIGH DG 
Léa réfléchit\aux coiffeurs du cuisinier\qui\boivent\du chocolat chaud. 
Est-ce que c’est le cuisinier qui boit du chocolat chaud? 
A. Oui 
B. Non 
LOW DG 
Léa réfléchit\au coiffeur des cuisiniers\qui\boivent\du chocolat chaud. 
Est-ce que c’est le coiffeur qui boit du chocolat chaud? 
A. Oui 
B. Non 
AMBIGUOUS 



 255 

48b. Cyril aborde\les avocats des psychiatres\qui\sortent\jusque très tard. 
Est-ce que ce sont les psychiatres qui sortent jusque très tard? 
A. Oui 
B. Non 
 

 
 
1a.  
HIGH DP 
Aurore aborde\le secrétaire du dentiste\qui\tape\les lettres. 
Est-ce que c’est le secrétaire qui tape les lettres ? 
A. Oui 
B. Non 
LOW DP 
Aurore aborde\le dentiste du secrétaire\qui\tape\les lettres. 
Est-ce que c’est le secrétaire qui tape les lettres ? 
A. Oui 
B. Non 
AMBIGUOUS 
1b. Gérard s’adresse\au psychiatre de l’invité\qui\prend\le métro. 
Est-ce que c’est le psychiatre qui prend le métro? 
A. Oui  
B. Non 
 
 
2a.  
HIGH DP 
Augustine accueille\le dentiste du chauffeur\qui\extrait\des molaires. 
Est-ce que c’est le dentiste qui extrait des molaires ? 
A. Oui 
B. Non 
LOW DP 
Augustine accueille\le chauffeur du dentiste\qui\extrait\des molaires. 
Est-ce que c’est le dentiste qui extrait des molaires ? 
A. Oui 
B. Non 
AMBIGUOUS 
2b. Laurent attend\le psychiatre de l’invité\qui\habite\près du lac. 
Est-ce que c’est l’invité qui habite près du lac ? 
A. Oui 
B. Non 
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3a.  
HIGH DP 
Aline attend\le chauffeur du coiffeur\qui\se gare\en zone réservée. 
Est-ce que c’est le chauffeur qui se gare en zone réservée? 
A. Oui 
B. Non 
LOW DP 
Aline attend\le coiffeur du chauffeur\qui\se gare\en zone réservée. 
Est-ce que c’est le chauffeur qui se gare en zone réservée? 
A. Oui 
B. Non 
AMBIGUOUS 
3b. Julien adore\le psychiatre de l’invité\qui\dort\sans médicament. 
Est-ce que c’est le psychiatre qui dort sans médicament? 
A. Oui  
B. Non 
 
4a.  
HIGH DP 
Christine adore\le coiffeur du cuisinier\qui\peigne\très doucement. 
Est-ce que c’est le cuisinier qui peigne très doucement ? 
A. Oui 
B. Non 
LOW DP 
Christine adore\le cuisinier du coiffeur\qui\peigne\très doucement. 
Est-ce que c’est le cuisinier qui peigne très doucement ? 
A. Oui 
B. Non 
AMBIGUOUS 
4b. Étienne présente\l’invité du facteur\qui\sort\seul au cinéma. 
Est-ce que c’est le facteur qui sort seul au cinéma ? 
A. Oui 
B. Non 
 
5a.  
HIGH DP 
Adèle présente\le cuisinier du prêtre\qui\hache\finement les herbes. 
Est-ce que c’est le prêtre qui hache finement les herbes? 
A. Oui 
B. Non 
LOW DP 
Adèle présente\le prêtre du cuisinier\qui\hache\finement les herbes. 
Est-ce que c’est le prêtre qui hache finement les herbes? 
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A. Oui 
B. Non 
AMBIGUOUS 
5b. Yann admire\l’invité du facteur\qui\prend\de belles photos. 
Est-ce que c’est l’invité qui prend de belles photos ? 
A. Oui 
B. Non 
 
6a.   
HIGH DP 
Amélie admire\le prêtre du voisin\qui\prêche\dans la cathédrale. 
Est-ce que c’est le voisin qui prêche dans la cathédrale? 
A. Oui 
B. Non 
LOW DP 
Amélie admire\le voisin du prêtre\qui\prêche\dans la cathédrale. 
Est-ce que c’est le voisin qui prêche dans la cathédrale? 
A. Oui 
B. Non 
AMBIGUOUS 
6b. Thomas ignore\l’invité du facteur\qui\habite\en Sicile en été. 
Est-ce que c’est le facteur qui habite en Sicile en été ? 
A. Oui 
B. Non 
 
7a.  
HIGH DP 
Cécile ignore\les voisins des secrétaires\qui\se plaignent\du moindre bruit. 
Est-ce que ce sont les voisins qui se plaignent du moindre bruit ? 
A. Oui 
B. Non 
LOW DP 
Cécile ignore\les secrétaires des voisins\qui\se plaignent\du moindre bruit. 
Est-ce que ce sont les voisins qui se plaignent du moindre bruit ? 
A. Oui 
B. Non 
AMBIGUOUS 
7b. Antoine consulte\les facteurs des avocats\qui\dorment\bien la nuit. 
Est-ce que ce sont les facteurs qui dorment bien la nuit ? 
A. Oui 
B. Non 
 
8a.  



 258 

HIGH DP 
Aude consulte\les secrétaires des chauffeurs\qui\tapent\très rapidement. 
Est-ce que ce sont les secrétaires qui tapent très rapidement? 
A. Oui 
B. Non 
LOW DP 
Aude consulte\les chauffeurs des secrétaires\qui\tapent\très rapidement. 
Est-ce que ce sont les secrétaires qui tapent très rapidement? 
A. Oui 
B. Non 
AMBIGUOUS 
8b. Pierre appelle\les facteurs des avocats\qui\sortent\avec des Anglaises. 
Est-ce que ce sont les avocats qui sortent avec des Anglaises ? 
A. Oui 
B. Non 
 
9a. 
HIGH DP 
Corinne appelle\les dentistes des coiffeurs\qui\extraient\quelques dents. 
Est-ce que ce sont les dentistes qui extraient quelques dents? 
A. Oui 
B. Non 
LOW DP 
Corinne appelle\les coiffeurs des dentistes\qui\extraient\quelques dents. 
Est-ce que ce sont les dentistes qui extraient quelques dents? 
A. Oui 
B. Non 
AMBIGUOUS  
9b. Charles sourit\aux facteurs des avocats\qui\prennent\le goûter tôt. 
Est-ce que ce sont les facteurs qui prennent le goûter tôt ? 
A. Oui 
B. Non 
 
10a.  
HIGH DP 
Jacqueline sourit\aux chauffeurs des cuisiniers\qui\se garent\devant l’hôtel. 
Est-ce que ce sont les cuisiniers qui se garent devant l’hôtel ? 
A. Oui 
B. Non 
LOW DP 
Jacqueline sourit\aux cuisiniers des chauffeurs\qui\se garent\devant l’hôtel. 
Est-ce que ce sont les cuisiniers qui se garent devant l’hôtel ? 
A. Oui 
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B. Non 
AMBIGUOUS  
10b. Henri photographie\les avocats des psychiatres\qui\habitent\au Mexique. 
Est-ce que ce sont les psychiatres qui habitent au Mexique? 
A. Oui  
B. Non 
 
11a.  
HIGH DP 
Martine photographie\les coiffeurs des prêtres\qui\peignent\sans jamais tirer. 
Est-ce que ce sont les prêtres qui peignent sans jamais tirer ? 
A. Oui 
B. Non 
LOW DP 
Martine photographie\les prêtres des coiffeurs\qui\peignent\sans jamais tirer. 
Est-ce que ce sont les prêtres qui peignent sans jamais tirer ? 
A. Oui 
B. Non 
AMBIGUOUS 
11b. Jacques accueille\les avocats des psychiatres\qui\dorment\dans une cabane. 
Est-ce que ce sont les avocats qui dorment dans une cabane ? 
A. Oui  
B. Non 
 
12a.  
HIGH DP 
Florence s’adresse\aux cuisiniers des voisins\qui\hachent\l’ail en purée. 
Est-ce que ce sont les voisins qui hachent l’ail en purée ? 
A. Oui 
B. Non 
LOW DP 
Florence s’adresse\aux voisins des cuisiniers\qui\hachent\l’ail en purée. 
Est-ce que ce sont les voisins qui hachent l’ail en purée ? 
A. Oui 
B. Non 
AMBIGUOUS 
12b. Nicolas déteste\les avocats des psychiatres\qui\sortent\le week-end. 
Est-ce que ce sont les psychiatres qui sortent le week-end? 
A. Oui  
B. Non 
 
13a.  
HIGH DP 
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Élodie aide\le prêtre du secrétaire\qui\prêche\à Marseille. 
Est-ce que c’est le prêtre qui prêche à Marseille ? 
A. Oui 
B. Non 
LOW DP 
Élodie aide\le secrétaire du prêtre\qui\prêche\à Marseille. 
Est-ce que c’est le prêtre qui prêche à Marseille ? 
A. Oui 
B. Non 
AMBIGUOUS 
13b. Luc félicite\le psychiatre du facteur\qui\prend\le bus le soir. 
Est-ce que c’est le psychiatre qui prend le bus le soir ? 
A. Oui 
B. Non 
 
14a.  
HIGH DP 
Françoise félicite\le voisin du dentiste\qui\se plaint\de l’odeur du chien. 
Est-ce que c’est le voisin qui se plaint de l’odeur du chien? 
A. Oui 
B. Non 
LOW DP 
Françoise félicite\le dentiste du voisin\qui\se plaint\de l’odeur du chien. 
Est-ce que c’est le voisin qui se plaint de l’odeur du chien? 
A. Oui 
B. Non 
AMBIGUOUS 
14b. Ahmed cherche\le psychiatre du facteur\qui\habite\loin du centre. 
Est-ce que c’est le facteur qui habite loin du centre ? 
A. Oui 
B. Non 
 
15a. 
HIGH DP  
Christelle cherche\le secrétaire du coiffeur\qui\tape\le rapport. 
Est-ce que c’est le secrétaire qui tape le rapport ? 
A. Oui 
B. Non 
LOW DP 
Christelle cherche\le coiffeur du secrétaire\qui\tape\le rapport. 
Est-ce que c’est le secrétaire qui tape le rapport ? 
A. Oui 
B. Non 



 261 

AMBIGUOUS  
15b. Benoît aide\le psychiatre du facteur\qui\dort\tout le temps. 
Est-ce que c’est le psychiatre qui dort tout le temps ? 
A. Oui 
B. Non 
 
16a.  
HIGH DP 
Albane déteste\le dentiste du cuisinier\qui\extrait\les dents saines. 
Est-ce que c’est le cuisinier qui extrait les dents saines ? 
A. Oui 
B. Non 
LOW DP 
Albane déteste\le cuisinier du dentiste\qui\extrait\les dents saines. 
Est-ce que c’est le cuisinier qui extrait les dents saines ? 
A. Oui 
B. Non 
AMBIGUOUS 
16b. Auguste remercie\l’invité de l’avocat\qui\sort\au musée d’art. 
Est-ce que c’est l’avocat qui sort au musée d’art? 
A. Oui 
B. Non 
 
17a.  
HIGH DP 
Josette remercie\le chauffeur du prêtre\qui\se gare\près de l’entrée. 
Est-ce que c’est le prêtre qui se gare près de l’entrée ? 
A. Oui 
B. Non 
LOW DP 
Josette remercie\le prêtre du chauffeur\qui\se gare\près de l’entrée. 
Est-ce que c’est le prêtre qui se gare près de l’entrée ? 
A. Oui 
B. Non 
AMBIGUOUS 
17b. Mathieu accompagne\l’invité de l’avocat\qui\prend\le soleil au parc. 
Est-ce que c’est l’invité qui prend le soleil au parc? 
A. Oui 
B. Non 
 
18a.  
HIGH DP 
Brigitte accompagne\le coiffeur du voisin\qui\peigne\sans miroir. 
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Est-ce que c’est le voisin qui peigne sans miroir? 
A. Oui 
B. Non 
LOW DP 
Brigitte accompagne\le voisin du coiffeur\qui\peigne\sans miroir. 
Est-ce que c’est le voisin qui peigne sans miroir? 
A. Oui 
B. Non 
AMBIGUOUS 
18b. Christian aborde\l’invité de l’avocat\qui\habite\un studio. 
Est-ce que c’est l’avocat qui habite un studio? 
A. Oui 
B. Non 
 
19a.  
HIGH DP 
Marie aborde\les cuisiniers des secrétaires\qui\hachent\les oignons blancs. 
Est-ce que ce sont les cuisiniers qui hachent les oignons blancs ? 
A. Oui 
B. Non 
LOW DP 
Marie aborde\les secrétaires des cuisiniers\qui\hachent\les oignons blancs. 
Est-ce que ce sont les cuisiniers qui hachent les oignons blancs ? 
A. Oui 
B. Non 
AMBIGUOUS 
19b. Marc s’adresse\aux facteurs des psychiatres\qui\dorment\très peu la nuit. 
Est-ce que ce sont les facteurs qui dorment très peu la nuit ? 
A. Oui 
B. Non 
 
20a.  
HIGH DP 
Monique s’adresse\aux prêtres des dentistes\qui\prêchent\le mercredi soir. 
Est-ce que ce sont les prêtres qui prêchent le mercredi soir ? 
A. Oui 
B. Non 
LOW DP 
Monique s’adresse\aux dentistes des prêtres\qui\prêchent\le mercredi soir. 
Est-ce que ce sont les prêtres qui prêchent le mercredi soir ? 
A. Oui 
B. Non 
AMBIGUOUS 
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20b. Jean attend\les facteurs des psychiatres\qui\sortent\pour le nouvel an. 
Est-ce que ce sont les psychiatres qui sortent pour le nouvel an ? 
A. Oui 
B. Non 
 
21a.  
HIGH DP 
Pénélope attend\les voisins des chauffeurs\qui\se plaignent\de la nuisance sonore. 
Est-ce que ce sont les voisins qui se plaignent de la nuisance sonore ? 
A. Oui 
B. Non 
LOW DP 
Pénélope attend\les chauffeurs des voisins\qui\se plaignent\de la nuisance sonore. 
Est-ce que ce sont les voisins qui se plaignent de la nuisance sonore ? 
A. Oui 
B. Non 
AMBIGUOUS 
21b. Lucien adore\les facteurs des psychiatres\qui\prennent\un dessert à midi. 
Est-ce que ce sont les facteurs qui prennent un dessert à midi ? 
A. Oui 
B. Non 
 
22a.  
HIGH DP 
Valérie adore\les secrétaires des cuisiniers\qui\classent\les emails par thème.  
Est-ce que ce sont les cuisiniers qui classent les emails par thème ? 
A. Oui 
B. Non 
LOW DP 
Valérie adore\les cuisiniers des secrétaires\qui\classent\les emails par thème.  
Est-ce que ce sont les cuisiniers qui classent les emails par thème ? 
A. Oui 
B. Non 
AMBIGUOUS 
22b. Olivier présente\les avocats des invités\qui\habitent\un grand bateau. 
Est-ce que ce sont les invités qui habitent un grand bateau ? 
A. Oui 
B. Non 
 
23a.  
HIGH DP 
Juliette présente\les dentistes des prêtres\qui\prescrivent\un bon dentifrice. 
Est-ce que ce sont les prêtres qui prescrivent un bon dentifrice? 
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A. Oui 
B. Non 
LOW DP 
Juliette présente\les prêtres des dentistes\qui\prescrivent\un bon dentifrice. 
Est-ce que ce sont les prêtres qui prescrivent un bon dentifrice? 
A. Oui 
B. Non 
AMBIGUOUS 
23b. Rémy admire\les avocats des invités\qui\dorment\souvent par terre. 
Est-ce que ce sont les avocats qui dorment souvent par terre ? 
A. Oui 
B. Non 
 
24a. 
HIGH DP 
Nathalie admire\les chauffeurs des voisins\qui\conduisent\très prudemment. 
Est-ce que ce sont les voisins qui conduisent très prudemment? 
A. Oui 
B. Non 
LOW DP 
Nathalie admire\les voisins des chauffeurs\qui\conduisent\très prudemment. 
Est-ce que ce sont les voisins qui conduisent très prudemment? 
A. Oui 
B. Non 
AMBIGUOUS 
24b. Gustave ignore\les avocats des invités\qui\sortent\chaque samedi. 
Est-ce que ce sont les invités qui sortent chaque samedi ? 
A. Oui 
B. Non 
 
25a.  
HIGH DP 
Sandrine ignore\le coiffeur du secrétaire\qui\rase\des barbes épaisses. 
Est-ce que c’est le coiffeur qui rase des barbes épaisses ? 
A. Oui 
B. Non 
LOW DP 
Sandrine ignore\le secrétaire du coiffeur\qui\rase\des barbes épaisses. 
Est-ce que c’est le coiffeur qui rase des barbes épaisses ? 
A. Oui 
B. Non 
AMBIGUOUS 
25b. Arnaud consulte\le psychiatre de l’avocat\qui\prend\des somnifères.  
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Est-ce que c’est le psychiatre qui prend des somnifères ? 
A. Oui 
B. Non 
 
26a.  
HIGH DP 
Farah consulte\le cuisinier du dentiste\qui\épluche\les patates douces. 
Est-ce que c’est le cuisinier qui épluche les patates douces? 
A. Oui 
B. Non 
LOW DP 
Farah consulte\le dentiste du cuisinier\qui\épluche\les patates douces. 
Est-ce que c’est le cuisinier qui épluche les patates douces? 
A. Oui 
B. Non 
AMBIGUOUS 
26b. Louis appelle\le psychiatre de l’avocat\qui\habite\en Angleterre.  
Est-ce que c’est l’avocat qui habite en Angleterre ? 
A. Oui 
B. Non 
 
27a.  
HIGH DP 
Pauline appelle\le prêtre du chauffeur\qui\prie\avant de dormir. 
Est-ce que c’est le prêtre qui prie avant de dormir? 
A. Oui 
B. Non 
LOW DP 
Pauline appelle\le chauffeur du prêtre\qui\prie\avant de dormir. 
Est-ce que c’est le prêtre qui prie avant de dormir? 
A. Oui 
B. Non 
AMBIGUOUS 
27b. Daniel sourit\au psychiatre de l’avocat\qui\dort\tard le matin. 
Est-ce que c’est le psychiatre qui dort tard le matin ? 
A. Oui 
B. Non 
 
28a.  
HIGH DP 
Sabine sourit\au voisin du coiffeur\qui\déménage\l’an prochain. 
Est-ce que c’est le coiffeur qui déménage l’an prochain ? 
A. Oui 



 266 

B. Non 
LOW DP 
Sabine sourit\au coiffeur du voisin\qui\déménage\l’an prochain. 
Est-ce que c’est le coiffeur qui déménage l’an prochain ? 
A. Oui 
B. Non 
AMBIGUOUS 
28b. André photographie\l’invité du psychiatre\qui\sort\après le dîner. 
Est-ce que c’est le psychiatre qui sort après le dîner ? 
A. Oui 
B. Non 
 
29a.  
HIGH DP 
Amandine photographie\le secrétaire du prêtre\qui\classe\les fiches. 
Est-ce que c’est le prêtre qui classe les fiches? 
A. Oui 
B. Non 
LOW DP 
Amandine photographie\le prêtre du secrétaire\qui\classe\les fiches. 
Est-ce que c’est le prêtre qui classe les fiches? 
A. Oui 
B. Non 
AMBIGUOUS 
29b. Bruno accueille\l’invité du psychiatre\qui\prend\le café sans sucre. 
Est-ce que c’est l’invité qui prend le café sans sucre ? 
A. Oui 
B. Non 
 
30a.  
HIGH DP 
Sophie accueille\le dentiste du voisin\qui\prescrit\un antibiotique. 
Est-ce que c’est le voisin qui prescrit un antibiotique? 
A. Oui 
B. Non 
LOW DP 
Sophie accueille\le voisin du dentiste\qui\prescrit\un antibiotique. 
Est-ce que c’est le voisin qui prescrit un antibiotique? 
A. Oui 
B. Non 
AMBIGUOUS 
30b. Christophe déteste\l’invité du psychiatre\qui\habite\en banlieue. 
Est-ce que c’est le psychiatre qui habite en banlieue ? 
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A. Oui 
B. Non 
 
31a.  
HIGH DP 
Virginie déteste\les chauffeurs des secrétaires\qui\conduisent\comme des fous. 
Est-ce que ce sont les chauffeurs qui conduisent comme des fous ? 
A. Oui 
B. Non 
LOW DP 
Virginie déteste\les secrétaires des chauffeurs\qui\conduisent\comme des fous. 
Est-ce que ce sont les chauffeurs qui conduisent comme des fous ? 
A. Oui 
B. Non 
AMBIGUOUS 
31b. Bernard félicite\les facteurs des invités\qui\dorment\sans oreiller. 
Est-ce que ce sont les facteurs qui dorment sans oreiller ? 
A. Oui 
B. Non 
 
32a.  
HIGH DP 
Camille félicite\les coiffeurs des dentistes\qui\rasent\la tête des clients. 
Est-ce que ce sont les coiffeurs qui rasent la tête des clients? 
A. Oui 
B. Non 
LOW DP 
Camille félicite\les dentistes des coiffeurs\qui\rasent\la tête des clients. 
Est-ce que ce sont les coiffeurs qui rasent la tête des clients? 
A. Oui 
B. Non 
AMBIGUOUS 
32b. Édouard cherche\les facteurs des invités\qui\sortent\pendant les grèves. 
Est-ce que ce sont les invités qui sortent pendant les grèves ? 
A. Oui 
B. Non 
 
33a.  
HIGH DP 
Ann remercie\les cuisiniers des chauffeurs\qui\épluchent\les oeufs avec soin. 
Est-ce que ce sont les cuisiniers qui épluchent les œufs avec soin? 
A. Oui 
B. Non 
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LOW DP 
Ann remercie\les chauffeurs des cuisiniers\qui\épluchent\les œufs avec soin. 
Est-ce que ce sont les cuisiniers qui épluchent les œufs avec soin? 
A. Oui 
B. Non 
AMBIGUOUS 
33b. Eugène aide\les facteurs des invités\qui\prennent\des congés en juin. 
Est-ce que ce sont les facteurs qui prennent des congés en juin ? 
A. Oui 
B. Non 
 
34a.  
HIGH DP 
Thérèse aide\les prêtres des coiffeurs\qui\prient\à genoux. 
Est-ce que ce sont les coiffeurs qui prient à genoux ? 
A. Oui 
B. Non 
LOW DP 
Thérèse aide\les coiffeurs des prêtres\qui\prient\à genoux. 
Est-ce que ce sont les coiffeurs qui prient à genoux ? 
A. Oui 
B. Non 
AMBIGUOUS 
34b. Jules remercie\les avocats des facteurs\qui\habitent\à la campagne. 
Est-ce que ce sont les facteurs qui habitent à la campagne ? 
A. Oui 
B. Non 
 
35a. 
HIGH DP 
Véronique cherche\les voisins des cuisiniers\qui\déménagent\dans un mois. 
Est-ce que ce sont les cuisiniers qui déménagent dans un mois? 
A. Oui 
B. Non 
LOW DP 
Véronique cherche\les cuisiniers des voisins\qui\déménagent\dans un mois. 
Est-ce que ce sont les cuisiniers qui déménagent dans un mois? 
A. Oui 
B. Non 
AMBIGUOUS 
35b. Frédéric accompagne\les avocats des facteurs\qui\dorment\chez des amis. 
Est-ce que ce sont les avocats qui dorment chez des amis? 
A. Oui 
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B. Non 
 
36a.  
HIGH DP 
Hélène accompagne\les secrétaires des voisins\qui\classent\les dossiers. 
Est-ce que ce sont les voisins qui classent les dossiers? 
A. Oui 
B. Non 
LOW DP 
Hélène accompagne\les voisins des secrétaires\qui\classent\les dossiers. 
Est-ce que ce sont les voisins qui classent les dossiers? 
A. Oui 
B. Non 
AMBIGUOUS 
36b. Franck apprécie\les avocats des facteurs\qui\sortent\avec des collègues. 
Est-ce que ce sont les facteurs qui sortent avec des collègues ? 
A. Oui 
B. Non 
 
37a.  
HIGH DP 
Alberte apprécie\le dentiste du secrétaire\qui\prescrit\des pilules fortes. 
Est-ce que c’est le dentiste qui prescrit des pilules fortes ? 
A. Oui 
B. Non 
LOW DP 
Alberte apprécie\le secrétaire du dentiste\qui\prescrit\des pilules fortes. 
Est-ce que c’est le dentiste qui prescrit des pilules fortes ? 
A. Oui 
B. Non 
AMBIGUOUS 
37b. Hugo rencontre\le psychiatre de l’invité\qui\prend\des vacances au ski. 
Est-ce que c’est le psychiatre qui prend des vacances au ski ? 
A. Oui 
B. Non 
 
38a.  
HIGH DP 
Céleste rencontre\le chauffeur du dentiste\qui\conduit\avec un GPS. 
Est-ce que c’est le chauffeur qui conduit avec un GPS? 
A. Oui 
B. Non 
LOW DP 
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Céleste rencontre\le dentiste du chauffeur\qui\conduit\avec un GPS. 
Est-ce que c’est le chauffeur qui conduit avec un GPS? 
A. Oui 
B. Non 
AMBIGUOUS 
38b. Jonathan critique\le psychiatre de l’invité\qui\habite\dans les bois. 
Est-ce que c’est l’invité qui habite dans les bois ? 
A. Oui 
B. Non 
 
39a.  
HIGH DP 
Nora critique\le coiffeurs du chauffeur\qui\rase\toujours gratis. 
Est-ce que c’est le coiffeur qui rase toujours gratis? 
A. Oui 
B. Non 
LOW DP 
Nora critique\le chauffeur du coiffeur\qui\rase\toujours gratis. 
Est-ce que c’est le coiffeur qui rase toujours gratis? 
A. Oui 
B. Non 
AMBIGUOUS 
39b. Serge pense\au psychiatre de l’invité\qui\dort\sur le canapé. 
Est-ce que c’est le psychiatre qui dort sur le canapé ? 
A. Oui 
B. Non 
 
40a.  
HIGH DP 
Charlotte hurle après\le cuisinier du coiffeur\qui\épluche\un poivron au four. 
Est-ce que c’est le coiffeur qui épluche un poivron au four ? 
A. Oui 
B. Non 
LOW DP 
Charlotte hurle après\le coiffeur du cuisinier\qui\épluche\un poivron au four. 
Est-ce que c’est le coiffeur qui épluche un poivron au four ? 
A. Oui 
B. Non 
AMBIGUOUS 
40b. Marcel cause avec\l’invité du facteur\qui\sort\en centre ville. 
Est-ce que c’est le facteur qui sort en centre ville ? 
A. Oui 
B. Non 
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41a.  
HIGH DP 
Louise cause avec\le prêtre du cuisinier\qui\prie\devant le peuple. 
Est-ce que c’est le cuisinier qui prie devant le peuple? 
A. Oui 
B. Non 
LOW DP 
Louise cause avec\le cuisinier du prêtre\qui\prie\devant le peuple. 
Est-ce que c’est le cuisinier qui prie devant le peuple? 
A. Oui 
B. Non 
AMBIGUOUS 
41b. Georges craint\l’invité du facteur\qui\prend\un taxi à Rome.  
Est-ce que c’est l’invité qui prend un taxi à Rome ? 
A. Oui 
B. Non 
 
42a.  
HIGH DP 
Aimée craint\le voisin du prêtre\qui\déménage\bientôt à l’étranger. 
Est-ce que c’est le prêtre qui déménage bientôt à l’étranger ? 
A. Oui 
B. Non 
LOW DP 
Aimée craint\le prêtre du voisin\qui\déménage\bientôt à l’étranger. 
Est-ce que c’est le prêtre qui déménage bientôt à l’étranger ? 
A. Oui 
B. Non 
AMBIGUOUS 
42b. Émile interroge\l’invité du facteur\qui\habite\le quartier flamand.  
Est-ce que c’est le facteur qui habite le quartier flamand? 
A. Oui 
B. Non 
 
43a.  
HIGH DP 
Chantal interroge\les secrétaires des dentistes\qui\classent\les courriers reçus. 
Est-ce que ce sont les secrétaires qui classent les courriers reçus ? 
A. Oui 
B. Non 
LOW DP 
Chantal interroge\les dentistes des secrétaires\qui\classent\les courriers reçus. 
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Est-ce que ce sont les secrétaires qui classent les courriers reçus ? 
A. Oui 
B. Non 
AMBIGUOUS 
43b. Vincent rend visite\aux facteurs des avocats\qui\dorment\pendant la journée. 
Est-ce que ce sont les facteurs qui dorment pendant la journée ? 
A. Oui 
B. Non 
 
44a.  
HIGH DP 
Céline rend visite\aux chauffeurs des coiffeurs\qui\conduisent\partout en France. 
Est-ce que ce sont les chauffeurs qui conduisent partout en France? 
A. Oui 
B. Non 
LOW DP 
Céline rend visite\aux coiffeurs des chauffeurs\qui\conduisent\partout en France. 
Est-ce que ce sont les chauffeurs qui conduisent partout en France? 
A. Oui 
B. Non 
AMBIGUOUS 
44b. Mohamed énerve\les facteurs des avocats\qui\sortent\pendant la semaine. 
Est-ce que ce sont les avocats qui sortent pendant la semaine? 
A. Oui 
B. Non 
 
45a.  
HIGH DP 
Claire énerve\les cuisiniers des prêtres\qui\hachent\la viande au mixer. 
Est-ce que ce sont les cuisiniers qui hachent la viande au mixer? 
A. Oui 
B. Non 
LOW DP 
Claire énerve\les prêtres des cuisiniers\qui\hachent\la viande au mixer. 
Est-ce que ce sont les cuisiniers qui hachent la viande au mixer? 
A. Oui 
B. Non 
AMBIGUOUS 
45b. Quentin réprimande\les facteurs des avocats\qui\prennent\du poids en hiver. 
Est-ce que ce sont les facteurs qui prennent du poids en hiver ? 
A. Oui 
B. Non 
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46a.  
HIGH DP 
Mathilde réprimande\les voisins des secrétaires\qui\déménagent\tous les deux ans. 
Est-ce que ce sont les secrétaires qui déménagent tous les deux ans ? 
A. Oui 
B. Non 
LOW DP 
Mathilde réprimande\les secrétaires des voisins\qui\déménagent\tous les deux ans. 
Est-ce que ce sont les secrétaires qui déménagent tous les deux ans ? 
A. Oui 
B. Non 
AMBIGUOUS 
46b. Jérôme discute avec\les avocats des psychiatres\qui\habitent\à Barcelone. 
Est-ce que ce sont les psychiatres qui habitent à Barcelone? 
A. Oui 
B. Non 
 
47a.  
HIGH DP 
Lilian discute avec\les dentistes des chauffeurs\qui\prescrivent\des remèdes. 
Est-ce que ce sont les chauffeurs qui prescrivent des remèdes ? 
A. Oui 
B. Non 
LOW DP 
Lilian discute avec\les chauffeurs des dentistes\qui\prescrivent\des remèdes. 
Est-ce que ce sont les chauffeurs qui prescrivent des remèdes ? 
A. Oui 
B. Non 
AMBIGUOUS 
47b. Guillaume réfléchit\aux avocats des psychiatres\qui\dorment\à l’hôtel. 
Est-ce que ce sont les avocats qui dorment à l’hôtel ? 
A. Oui 
B. Non 
 
48a.  
HIGH DP 
Léa réfléchit\aux coiffeurs des cuisiniers\qui\peignent\les cheveux mouillés. 
Est-ce que ce sont les cuisiniers qui peignent les cheveux mouillés? 
A. Oui 
B. Non 
LOW DP 
Léa réfléchit\aux cuisiniers des coiffeurs\qui\peignent\les cheveux mouillés. 
Est-ce que ce sont les cuisiniers qui peignent les cheveux mouillés? 
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A. Oui 
B. Non 
AMBIGUOUS 
48b. Cyril aborde\les avocats des psychiatres\qui\sortent\jusque très tard. 
Est-ce que ce sont les psychiatres qui sortent jusque très tard? 
A. Oui 
B. Non 
 

 
 
1a.  
HIGH DG-P 
Aurore aborde\le dentiste des secrétaires\qui\tape\les lettres. 
Est-ce que c’est le dentiste qui tape les lettres ? 
A. Oui 
B. Non 
LOW DG-P 
Aurore aborde\les secrétaires du dentiste\qui\tape\les lettres. 
Est-ce que c’est le dentiste qui tape les lettres ? 
A. Oui 
B. Non 
AMBIGUOUS 
1b. Gérard s’adresse\au psychiatre de l’invité\qui\prend\le métro. 
Est-ce que c’est le psychiatre qui prend le métro? 
A. Oui  
B. Non 
 
2a.  
HIGH DG-P 
Augustine accueille\le chauffeur des dentistes\qui\extrait\des molaires. 
Est-ce que c’est le chauffeur qui extrait des molaires ? 
A. Oui 
B. Non 
LOW DG-P 
Augustine accueille\les dentistes du chauffeur\qui\extrait\des molaires. 
Est-ce que c’est le chauffeur qui extrait des molaires ? 
A. Oui 
B. Non 
AMBIGUOUS 
2b. Laurent attend\le psychiatre de l’invité\qui\habite\près du lac. 
Est-ce que c’est l’invité qui habite près du lac ? 
A. Oui 
B. Non 
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3a.  
HIGH DG-P 
Aline attend\le coiffeur des chauffeurs\qui\se gare\en zone réservée. 
Est-ce que c’est le coiffeur qui se gare en zone réservée? 
A. Oui 
B. Non 
LOW DG-P 
Aline attend\les chauffeurs du coiffeur\qui\se gare\en zone réservée. 
Est-ce que c’est le coiffeur qui se gare en zone réservée? 
A. Oui 
B. Non 
AMBIGUOUS 
3b. Julien adore\le psychiatre de l’invité\qui\dort\sans médicament. 
Est-ce que c’est le psychiatre qui dort sans médicament? 
A. Oui  
B. Non 
 
4a.  
HIGH DG-P 
Christine adore\le cuisinier des coiffeurs\qui\peigne\très doucement. 
Est-ce que ce sont les coiffeurs qui peignent très doucement ? 
A. Oui 
B. Non 
LOW DG-P 
Christine adore\les coiffeurs du cuisinier\qui\peigne\très doucement. 
Est-ce que ce sont les coiffeurs qui peignent très doucement ? 
A. Oui 
B. Non 
AMBIGUOUS 
4b. Étienne présente\l’invité du facteur\qui\sort\seul au cinéma. 
Est-ce que c’est le facteur qui sort seul au cinéma ? 
A. Oui 
B. Non 
 
5a.  
HIGH DG-P 
Adèle présente\le prêtre des cuisiniers\qui\hache\finement les herbes. 
Est-ce que ce sont les cuisiniers qui hachent finement les herbes? 
A. Oui 
B. Non 
LOW DG-P 
Adèle présente\les cuisiniers du prêtre\qui\hache\finement les herbes. 
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Est-ce que ce sont les cuisiniers qui hachent finement les herbes? 
A. Oui 
B. Non 
AMBIGUOUS 
5b. Yann admire\l’invité du facteur\qui\prend\de belles photos. 
Est-ce que c’est l’invité qui prend de belles photos ? 
A. Oui 
B. Non 
 
6a.  
HIGH DG-P 
Amélie admire\le voisin des prêtres\qui\prêche\dans la cathédrale. 
Est-ce que ce sont les prêtres qui prêchent dans la cathédrale? 
A. Oui 
B. Non 
LOW DG-P 
Amélie admire\les prêtres du voisin\qui\prêche\dans la cathédrale. 
Est-ce que ce sont les prêtres qui prêchent dans la cathédrale? 
A. Oui 
B. Non 
AMBIGUOUS 
6b. Thomas ignore\l’invité du facteur\qui\habite\en Sicile en été. 
Est-ce que c’est le facteur qui habite en Sicile en été ? 
A. Oui 
B. Non 
 
7a.  
HIGH DG-P 
Cécile ignore\les secrétaires du voisin\qui\se plaignent\du moindre bruit. 
Est-ce que ce sont les secrétaires qui se plaignent du moindre bruit ? 
A. Oui 
B. Non 
LOW DG-P 
Cécile ignore\le voisin des secrétaires\qui\se plaignent\du moindre bruit. 
Est-ce que ce sont les secrétaires qui se plaignent du moindre bruit ? 
A. Oui 
B. Non 
AMBIGUOUS 
7b. Antoine consulte\les facteurs des avocats\qui\dorment\bien la nuit. 
Est-ce que ce sont les facteurs qui dorment bien la nuit ? 
A. Oui 
B. Non 
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8a.  
HIGH DG-P 
Aude consulte\les chauffeurs du secrétaire\qui\tapent\très rapidement. 
Est-ce que ce sont les chauffeurs qui tapent très rapidement? 
A. Oui 
B. Non 
LOW DG-P 
Aude consulte\le secrétaire des chauffeurs\qui\tapent\très rapidement. 
Est-ce que ce sont les chauffeurs qui tapent très rapidement? 
A. Oui 
B. Non 
AMBIGUOUS 
8b. Pierre appelle\les facteurs des avocats\qui\sortent\avec des Anglaises. 
Est-ce que ce sont les avocats qui sortent avec des Anglaises ? 
A. Oui 
B. Non 
 
9a. 
HIGH DG-P 
Corinne appelle\les coiffeurs du dentiste\qui\extraient\quelques dents. 
Est-ce que ce sont les coiffeurs qui extraient quelques dents? 
A. Oui 
B. Non 
LOW DG-P 
Corinne appelle\le dentiste des coiffeurs\qui\extraient\quelques dents. 
Est-ce que ce sont les coiffeurs qui extraient quelques dents? 
A. Oui 
B. Non 
AMBIGUOUS  
9b. Charles sourit\aux facteurs des avocats\qui\prennent\le goûter tôt. 
Est-ce que ce sont les facteurs qui prennent le goûter tôt ? 
A. Oui 
B. Non 
 
10a.  
HIGH DG-P 
Jacqueline sourit\aux cuisiniers du chauffeur\qui\se garent\devant l’hôtel. 
Est-ce que c’est le chauffeur qui se gare devant l’hôtel ? 
A. Oui 
B. Non 
LOW DG-P 
Jacqueline sourit\au chauffeur des cuisiniers\qui\se garent\devant l’hôtel. 
Est-ce que c’est le chauffeur qui se gare devant l’hôtel ? 
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A. Oui 
B. Non 
AMBIGUOUS  
10b. Henri photographie\les avocats des psychiatres\qui\habitent\au Mexique. 
Est-ce que ce sont les psychiatres qui habitent au Mexique? 
A. Oui  
B. Non 
 
11a.  
HIGH DG-P 
Martine photographie\les prêtres du coiffeur\qui\peignent\sans jamais tirer. 
Est-ce que c’est le coiffeur qui peigne sans jamais tirer ? 
A. Oui 
B. Non 
LOW DG-P 
Martine photographie\le coiffeur des prêtres\qui\peignent\sans jamais tirer. 
Est-ce que c’est le coiffeur qui peigne sans jamais tirer ? 
A. Oui 
B. Non 
AMBIGUOUS 
11b. Jacques accueille\les avocats des psychiatres\qui\dorment\dans une cabane. 
Est-ce que ce sont les avocats qui dorment dans une cabane ? 
A. Oui  
B. Non 
 
12a.  
HIGH DG-P 
Florence s’adresse\aux voisins du cuisinier\qui\hachent\l’ail en purée. 
Est-ce que c’est le cuisinier qui hache l’ail en purée ? 
A. Oui 
B. Non 
LOW DG-P 
Florence s’adresse\au cuisinier des voisins\qui\hachent\l’ail en purée. 
Est-ce que c’est le cuisinier qui hache l’ail en purée ? 
A. Oui 
B. Non 
AMBIGUOUS 
12b. Nicolas déteste\les avocats des psychiatres\qui\sortent\le week-end. 
Est-ce que ce sont les psychiatres qui sortent le week-end? 
A. Oui  
B. Non 
 
13a.  
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HIGH DG-P 
Élodie aide\le secrétaire des prêtres\qui\prêche\à Marseille. 
Est-ce que c’est le secrétaire qui prêche à Marseille ? 
A. Oui 
B. Non 
LOW DG-P 
Élodie aide\les prêtres du secrétaire\qui\prêche\à Marseille. 
Est-ce que c’est le secrétaire qui prêche à Marseille ? 
A. Oui 
B. Non 
AMBIGUOUS 
13b. Luc félicite\le psychiatre du facteur\qui\prend\le bus le soir. 
Est-ce que c’est le psychiatre qui prend le bus le soir ? 
A. Oui 
B. Non 
 
14a.  
HIGH DG-P 
Françoise félicite\le dentiste des voisins\qui\se plaint\de l’odeur du chien. 
Est-ce que c’est le dentiste qui se plaint de l’odeur du chien? 
A. Oui 
B. Non 
LOW DG-P 
Françoise félicite\les voisins du dentiste\qui\se plaint\de l’odeur du chien. 
Est-ce que c’est le dentiste qui se plaint de l’odeur du chien? 
A. Oui 
B. Non 
AMBIGUOUS 
14b. Ahmed cherche\le psychiatre du facteur\qui\habite\loin du centre. 
Est-ce que c’est le facteur qui habite loin du centre ? 
A. Oui 
B. Non 
 
15a. 
HIGH DG-P 
Christelle cherche\le coiffeur des secrétaires\qui\tape\le rapport. 
Est-ce que c’est le coiffeur qui tape le rapport ? 
A. Oui 
B. Non 
LOW DG-P 
Christelle cherche\les secrétaires du coiffeur\qui\tape\le rapport. 
Est-ce que c’est le coiffeur qui tape le rapport ? 
A. Oui 
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B. Non 
AMBIGUOUS  
15b. Benoît aide\le psychiatre du facteur\qui\dort\tout le temps. 
Est-ce que c’est le psychiatre qui dort tout le temps ? 
A. Oui 
B. Non 
 
16a.  
HIGH DG-P 
Albane déteste\le cuisinier des dentistes\qui\extrait\les dents saines. 
Est-ce que ce sont les dentistes qui extraient les dents saines ? 
A. Oui 
B. Non 
LOW DG-P 
Albane déteste\les dentistes du cuisinier\qui\extrait\les dents saines. 
Est-ce que ce sont les dentistes qui extraient les dents saines ? 
A. Oui 
B. Non 
AMBIGUOUS 
16b. Auguste remercie\l’invité de l’avocat\qui\sort\au musée d’art. 
Est-ce que c’est l’avocat qui sort au musée d’art? 
A. Oui 
B. Non 
 
17a.  
HIGH DG-P 
Josette remercie\le prêtre des chauffeurs\qui\se gare\près de l’entrée. 
Est-ce que ce sont les chauffeurs qui se garent près de l’entrée ? 
A. Oui 
B. Non 
LOW DG-P 
Josette remercie\les chauffeurs du prêtre\qui\se gare\près de l’entrée. 
Est-ce que ce sont les chauffeurs qui se garent près de l’entrée ? 
A. Oui 
B. Non 
AMBIGUOUS 
17b. Mathieu accompagne\l’invité de l’avocat\qui\prend\le soleil au parc. 
Est-ce que c’est l’invité qui prend le soleil au parc? 
A. Oui 
B. Non 
 
18a.  
HIGH DG-P 
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Brigitte accompagne\le voisin des coiffeurs\qui\peigne\sans miroir. 
Est-ce que ce sont les coiffeurs qui peignent sans miroir? 
A. Oui 
B. Non 
LOW DG-P 
Brigitte accompagne\les coiffeurs du voisin\qui\peigne\sans miroir. 
Est-ce que ce sont les coiffeurs qui peignent sans miroir? 
A. Oui 
B. Non 
AMBIGUOUS 
18b. Christian aborde\l’invité de l’avocat\qui\habite\un studio. 
Est-ce que c’est l’avocat qui habite un studio? 
A. Oui 
B. Non 
 
19a.  
HIGH DG-P 
Marie aborde\les secrétaires du cuisinier\qui\hachent\les oignons blancs. 
Est-ce que c’est le cuisinier qui hache les oignons blancs ? 
A. Oui 
B. Non 
LOW DG-P 
Marie aborde\le cuisinier des secrétaires\qui\hachent\les oignons blancs. 
Est-ce que c’est le cuisinier qui hache les oignons blancs ? 
A. Oui 
B. Non 
AMBIGUOUS 
19b. Marc s’adresse\aux facteurs des psychiatres\qui\dorment\très peu la nuit. 
Est-ce que ce sont les facteurs qui dorment très peu la nuit ? 
A. Oui 
B. Non 
 
20a.  
HIGH DG-P 
Monique s’adresse\aux dentistes du prêtre\qui\prêchent\le mercredi soir. 
Est-ce que ce sont les dentistes qui prêchent le mercredi soir ? 
A. Oui 
B. Non 
LOW DG-P 
Monique s’adresse\au prêtre des dentistes\qui\prêchent\le mercredi soir. 
Est-ce que ce sont les dentistes qui prêchent le mercredi soir ? 
A. Oui 
B. Non 
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AMBIGUOUS 
20b. Jean attend\les facteurs des psychiatres\qui\sortent\pour le nouvel an. 
Est-ce que ce sont les psychiatres qui sortent pour le nouvel an ? 
A. Oui 
B. Non 
 
21a.  
HIGH DG-P 
Pénélope attend\les chauffeurs du voisin\qui\se plaignent\de la nuisance sonore. 
Est-ce que ce sont les chauffeurs qui se plaignent de la nuisance sonore ? 
A. Oui 
B. Non 
LOW DG-P 
Pénélope attend\le voisin des chauffeurs\qui\se plaignent\de la nuisance sonore. 
Est-ce que ce sont les chauffeurs qui se plaignent de la nuisance sonore ? 
A. Oui 
B. Non 
AMBIGUOUS 
21b. Lucien adore\les facteurs des psychiatres\qui\prennent\un dessert à midi. 
Est-ce que ce sont les facteurs qui prennent un dessert à midi ? 
A. Oui 
B. Non 
 
22a.  
HIGH DG-P 
Valérie adore\les cuisiniers du secrétaire\qui\classent\les emails par thème.  
Est-ce que c’est le secrétaire qui classe les emails par thème ? 
A. Oui 
B. Non 
LOW DG-P 
Valérie adore\le secrétaire des cuisiniers\qui\classent\les emails par thème.  
Est-ce que c’est le secrétaire qui classe les emails par thème ? 
A. Oui 
B. Non 
AMBIGUOUS 
22b. Olivier présente\les avocats des invités\qui\habitent\un grand bateau. 
Est-ce que ce sont les invités qui habitent un grand bateau ? 
A. Oui 
B. Non 
 
23a.  
HIGH DG-P 
Juliette présente\les prêtres du dentiste\qui\prescrivent\un bon dentifrice. 
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Est-ce que c’est le dentiste qui prescrit un bon dentifrice? 
A. Oui 
B. Non 
LOW DG-P 
Juliette présente\le dentiste des prêtres\qui\prescrivent\un bon dentifrice. 
Est-ce que c’est le dentiste qui prescrit un bon dentifrice? 
A. Oui 
B. Non 
AMBIGUOUS 
23b. Rémy admire\les avocats des invités\qui\dorment\souvent par terre. 
Est-ce que ce sont les avocats qui dorment souvent par terre ? 
A. Oui 
B. Non 
 
24a. 
HIGH DG-P 
Nathalie admire\les voisins du chauffeur\qui\conduisent\très prudemment. 
Est-ce que c’est le chauffeur qui conduit très prudemment? 
A. Oui 
B. Non 
LOW DG-P 
Nathalie admire\le chauffeur des voisins\qui\conduisent\très prudemment. 
Est-ce que c’est le chauffeur qui conduit très prudemment? 
A. Oui 
B. Non 
AMBIGUOUS 
24b. Gustave ignore\les avocats des invités\qui\sortent\chaque samedi. 
Est-ce que ce sont les invités qui sortent chaque samedi ? 
A. Oui 
B. Non 
 
25a.  
HIGH DG-P 
Sandrine ignore\le secrétaire des coiffeurs\qui\rase\des barbes épaisses. 
Est-ce que c’est le secrétaire qui rase des barbes épaisses ? 
A. Oui 
B. Non 
LOW DG-P 
Sandrine ignore\les coiffeurs du secrétaire\qui\rase\des barbes épaisses. 
Est-ce que c’est le secrétaire qui rase des barbes épaisses ? 
A. Oui 
B. Non 
AMBIGUOUS 
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25b. Arnaud consulte\le psychiatre de l’avocat\qui\prend\des somnifères.  
Est-ce que c’est le psychiatre qui prend des somnifères ? 
A. Oui 
B. Non 
 
26a.  
HIGH DG-P 
Farah consulte\le dentiste des cuisiniers\qui\épluche\les patates douces. 
Est-ce que c’est le dentiste qui épluche les patates douces? 
A. Oui 
B. Non 
LOW DG-P 
Farah consulte\les cuisiniers du dentiste\qui\épluche\les patates douces. 
Est-ce que c’est le dentiste qui épluche les patates douces? 
A. Oui 
B. Non 
AMBIGUOUS 
26b. Louis appelle\le psychiatre de l’avocat\qui\habite\en Angleterre.  
Est-ce que c’est l’avocat qui habite en Angleterre ? 
A. Oui 
B. Non 
 
27a.  
HIGH DG-P 
Pauline appelle\le chauffeur des prêtres\qui\prie\avant de dormir. 
Est-ce que c’est le chauffeur qui prie avant de dormir? 
A. Oui 
B. Non 
LOW DG-P 
Pauline appelle\les prêtres du chauffeur\qui\prie\avant de dormir. 
Est-ce que c’est le chauffeur qui prie avant de dormir? 
A. Oui 
B. Non 
AMBIGUOUS 
27b. Daniel sourit\au psychiatre de l’avocat\qui\dort\tard le matin. 
Est-ce que c’est le psychiatre qui dort tard le matin ? 
A. Oui 
B. Non 
 
28a.  
HIGH DG-P 
Sabine sourit\au coiffeur des voisins\qui\déménage\l’an prochain. 
Est-ce que ce sont les voisins qui déménagent l’an prochain ? 
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A. Oui 
B. Non 
LOW DG-P 
Sabine sourit\aux voisins du coiffeur\qui\déménage\l’an prochain. 
Est-ce que ce sont les voisins qui déménagent l’an prochain ? 
A. Oui 
B. Non 
AMBIGUOUS 
28b. André photographie\l’invité du psychiatre\qui\sort\après le dîner. 
Est-ce que c’est le psychiatre qui sort après le dîner ? 
A. Oui 
B. Non 
 
29a.  
HIGH DG-P 
Amandine photographie\le prêtre des secrétaires\qui\classe\les fiches. 
Est-ce que ce sont les secrétaires qui classent les fiches? 
A. Oui 
B. Non 
LOW DG-P 
Amandine photographie\les secrétaires du prêtre\qui\classe\les fiches. 
Est-ce que ce sont les secrétaires qui classent les fiches? 
A. Oui 
B. Non 
AMBIGUOUS 
29b. Bruno accueille\l’invité du psychiatre\qui\prend\le café sans sucre. 
Est-ce que c’est l’invité qui prend le café sans sucre ? 
A. Oui 
B. Non 
 
30a.  
HIGH DG-P 
Sophie accueille\le voisin des dentistes\qui\prescrit\un antibiotique. 
Est-ce que ce sont les dentistes qui prescrivent un antibiotique? 
A. Oui 
B. Non 
LOW DG-P 
Sophie accueille\les dentistes du voisin\qui\prescrit\un antibiotique. 
Est-ce que ce sont les dentistes qui prescrivent un antibiotique? 
A. Oui 
B. Non 
AMBIGUOUS 
30b. Christophe déteste\l’invité du psychiatre\qui\habite\en banlieue. 
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Est-ce que c’est le psychiatre qui habite en banlieue ? 
A. Oui 
B. Non 
 
31a.  
HIGH DG-P 
Virginie déteste\les secrétaires du chauffeur\qui\conduisent\comme des fous. 
Est-ce que ce sont les secrétaires qui conduisent comme des fous ? 
A. Oui 
B. Non 
LOW DG-P 
Virginie déteste\le chauffeur des secrétaires\qui\conduisent\comme des fous. 
Est-ce que ce sont les secrétaires qui conduisent comme des fous ? 
A. Oui 
B. Non 
AMBIGUOUS 
31b. Bernard félicite\les facteurs des invités\qui\dorment\sans oreiller. 
Est-ce que ce sont les facteurs qui dorment sans oreiller ? 
A. Oui 
B. Non 
 
32a.  
HIGH DG-P 
Camille félicite\les dentistes du coiffeur\qui\rasent\la tête des clients. 
Est-ce que ce sont les dentistes qui rasent la tête des clients? 
A. Oui 
B. Non 
LOW DG-P 
Camille félicite\le coiffeur des dentistes\qui\rasent\la tête des clients. 
Est-ce que ce sont les dentistes qui rasent la tête des clients? 
A. Oui 
B. Non 
AMBIGUOUS 
32b. Édouard cherche\les facteurs des invités\qui\sortent\pendant les grèves. 
Est-ce que ce sont les invités qui sortent pendant les grèves ? 
A. Oui 
B. Non 
 
33a.  
HIGH DG-P 
Ann remercie\les chauffeurs du cuisinier\qui\épluchent\les oeufs avec soin. 
Est-ce que ce sont les chauffeurs qui épluchent les œufs avec soin? 
A. Oui 
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B. Non 
LOW DG-P 
Ann remercie\le cuisinier des chauffeurs\qui\épluchent\les oeufs avec soin. 
Est-ce que ce sont les chauffeurs qui épluchent les œufs avec soin? 
A. Oui 
B. Non 
AMBIGUOUS 
33b. Eugène aide\les facteurs des invités\qui\prennent\des congés en juin. 
Est-ce que ce sont les facteurs qui prennent des congés en juin ? 
A. Oui 
B. Non 
 
34a.  
HIGH DG-P 
Thérèse aide\les coiffeurs du prêtre\qui\prient\à genoux. 
Est-ce que c’est le prêtre qui prie à genoux ? 
A. Oui 
B. Non 
LOW DG-P 
Thérèse aide\le prêtre des coiffeurs\qui\prient\à genoux. 
Est-ce que c’est le prêtre qui prie à genoux ? 
A. Oui 
B. Non 
AMBIGUOUS 
34b. Jules remercie\les avocats des facteurs\qui\habitent\à la campagne. 
Est-ce que ce sont les facteurs qui habitent à la campagne ? 
A. Oui 
B. Non 
 
35a. 
HIGH DG-P 
Véronique cherche\les cuisiniers du voisin\qui\déménagent\dans un mois. 
Est-ce que c’est le voisin qui déménage dans un mois? 
A. Oui 
B. Non 
LOW DG-P 
Véronique cherche\le voisin des cuisiniers\qui\déménagent\dans un mois. 
Est-ce que c’est le voisin qui déménage dans un mois? 
A. Oui 
B. Non 
AMBIGUOUS 
AMBIGUOUS 
35b. Frédéric accompagne\les avocats des facteurs\qui\dorment\chez des amis. 
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Est-ce que ce sont les avocats qui dorment chez des amis? 
A. Oui 
B. Non 
 
36a.  
HIGH DG-P 
Hélène accompagne\les voisins du secrétaire\qui\classent\les dossiers. 
Est-ce que c’est le secrétaire qui classe les dossiers? 
A. Oui 
B. Non 
LOW DG-P 
Hélène accompagne\le secrétaire des voisins\qui\classent\les dossiers. 
Est-ce que c’est le secrétaire qui classe les dossiers? 
A. Oui 
B. Non 
AMBIGUOUS 
36b. Franck apprécie\les avocats des facteurs\qui\sortent\avec des collègues. 
Est-ce que ce sont les facteurs qui sortent avec des collègues ? 
A. Oui 
B. Non 
 
37a.  
HIGH DG-P 
Alberte apprécie\le secrétaire des dentistes\qui\prescrit\des pilules fortes. 
Est-ce que c’est le secrétaire qui prescrit des pilules fortes ? 
A. Oui 
B. Non 
LOW DG-P 
Alberte apprécie\les dentistes du secrétaire\qui\prescrit\des pilules fortes. 
Est-ce que c’est le secrétaire qui prescrit des pilules fortes ? 
A. Oui 
B. Non 
AMBIGUOUS 
37b. Hugo rencontre\le psychiatre de l’invité\qui\prend\des vacances au ski. 
Est-ce que c’est le psychiatre qui prend des vacances au ski ? 
A. Oui 
B. Non 
 
38a.  
HIGH DG-P 
Céleste rencontre\le dentiste des chauffeurs\qui\conduit\avec un GPS. 
Est-ce que c’est le dentiste qui conduit avec un GPS? 
A. Oui 
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B. Non 
LOW DG-P 
Céleste rencontre\les chauffeurs du dentiste\qui\conduit\avec un GPS. 
Est-ce que c’est le dentiste qui conduit avec un GPS? 
A. Oui 
B. Non 
AMBIGUOUS 
38b. Jonathan critique\le psychiatre de l’invité\qui\habite\dans les bois. 
Est-ce que c’est l’invité qui habite dans les bois ? 
A. Oui 
B. Non 
 
39a.  
HIGH DG-P 
Nora critique\le chauffeur des coiffeurs\qui\rase\toujours gratis. 
Est-ce que c’est le chauffeur qui rase toujours gratis? 
A. Oui 
B. Non 
LOW DG-P 
Nora critique\les coiffeurs du chauffeur\qui\rase\toujours gratis. 
Est-ce que c’est le chauffeur qui rase toujours gratis? 
A. Oui 
B. Non 
AMBIGUOUS 
39b. Serge pense\au psychiatre de l’invité\qui\dort\sur le canapé. 
Est-ce que c’est le psychiatre qui dort sur le canapé ? 
A. Oui 
B. Non 
 
40a.  
HIGH DG-P 
Charlotte hurle après\le coiffeur des cuisiniers\qui\épluche\un poivron au four. 
Est-ce que ce sont les cuisiniers qui épluchent un poivron au four ? 
A. Oui 
B. Non 
LOW DG-P 
Charlotte hurle après\les cuisiniers du coiffeur\qui\épluche\un poivron au four. 
Est-ce que ce sont les cuisiniers qui épluchent un poivron au four ? 
A. Oui 
B. Non 
AMBIGUOUS 
40b. Marcel cause avec\l’invité du facteur\qui\sort\en centre ville. 
Est-ce que c’est le facteur qui sort en centre ville ? 
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A. Oui 
B. Non 
 
41a.  
HIGH DG-P 
Louise cause avec\le cuisinier des prêtres\qui\prie\devant le peuple. 
Est-ce que ce sont les prêtres qui prient devant le peuple? 
A. Oui 
B. Non 
LOW DG-P 
Louise cause avec\les prêtres du cuisinier\qui\prie\devant le peuple. 
Est-ce que ce sont les prêtres qui prient devant le peuple? 
A. Oui 
B. Non 
AMBIGUOUS 
41b. Georges craint\l’invité du facteur\qui\prend\un taxi à Rome.  
Est-ce que c’est l’invité qui prend un taxi à Rome ? 
A. Oui 
B. Non 
 
42a.  
HIGH DG-P 
Aimée craint\les prêtres du voisin\qui\déménagent\bientôt à l’étranger. 
Est-ce que c’est le voisin qui déménage bientôt à l’étranger ? 
A. Oui 
B. Non 
LOW DG-P 
Aimée craint\le voisin des prêtres\qui\déménagent\bientôt à l’étranger. 
Est-ce que c’est le voisin qui déménage bientôt à l’étranger ? 
A. Oui 
B. Non 
AMBIGUOUS 
42b. Émile interroge\l’invité du facteur\qui\habite\le quartier flamand.  
Est-ce que c’est le facteur qui habite le quartier flamand? 
A. Oui 
B. Non 
 
43a.  
HIGH DG-P 
Chantal interroge\les dentistes du secrétaire\qui\classent\les courriers reçus. 
Est-ce que ce sont les dentistes qui classent les courriers reçus ? 
A. Oui 
B. Non 
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LOW DG-P 
Chantal interroge\le secrétaire des dentistes\qui\classent\les courriers reçus. 
Est-ce que ce sont les dentistes qui classent les courriers reçus ? 
A. Oui 
B. Non 
AMBIGUOUS 
43b. Vincent rend visite\aux facteurs des avocats\qui\dorment\pendant la journée. 
Est-ce que ce sont les facteurs qui dorment pendant la journée ? 
A. Oui 
B. Non 
 
44a.  
HIGH DG-P 
Céline rend visite\aux coiffeurs du chauffeur\qui\conduisent\partout en France. 
Est-ce que ce sont les coiffeurs qui conduisent partout en France? 
A. Oui 
B. Non 
LOW DG-P 
Céline rend visite\au chauffeur des coiffeurs\qui\conduisent\partout en France. 
Est-ce que ce sont les coiffeurs qui conduisent partout en France? 
A. Oui 
B. Non 
AMBIGUOUS 
44b. Mohamed énerve\les facteurs des avocats\qui\sortent\pendant la semaine. 
Est-ce que ce sont les avocats qui sortent pendant la semaine? 
A. Oui 
B. Non 
 
45a.  
HIGH DG-P 
Claire énerve\les prêtres du cuisinier\qui\hachent\la viande au mixer. 
Est-ce que ce sont les prêtres qui hachent la viande au mixer? 
A. Oui 
B. Non 
LOW DG-P 
Claire énerve\le cuisinier des prêtres\qui\hachent\la viande au mixer. 
Est-ce que ce sont les prêtres qui hachent la viande au mixer? 
A. Oui 
B. Non 
AMBIGUOUS 
45b. Quentin réprimande\les facteurs des avocats\qui\prennent\du poids en hiver. 
Est-ce que ce sont les facteurs qui prennent du poids en hiver ? 
A. Oui 
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B. Non 
 
46a.  
HIGH DG-P 
Mathilde réprimande\les secrétaires du voisin\qui\déménagent\tous les deux ans. 
Est-ce que c’est le voisin qui déménage tous les deux ans ? 
A. Oui 
B. Non 
LOW DG-P 
Mathilde réprimande\le voisin des secrétaires\qui\déménagent\tous les deux ans. 
Est-ce que c’est le voisin qui déménage tous les deux ans ? 
A. Oui 
B. Non 
AMBIGUOUS 
46b. Jérôme discute avec\les avocats des psychiatres\qui\habitent\à Barcelone. 
Est-ce que ce sont les psychiatres qui habitent à Barcelone? 
A. Oui 
B. Non 
 
47a.  
HIGH DG-P 
Lilian discute avec\les chauffeurs du dentiste\qui\prescrivent\des remèdes. 
Est-ce que c’est le dentiste qui prescrit des remèdes ? 
A. Oui 
B. Non 
LOW DG-P 
Lilian discute avec\le dentiste des chauffeurs\qui\prescrivent\des remèdes. 
Est-ce que c’est le dentiste qui prescrit des remèdes ? 
A. Oui 
B. Non 
AMBIGUOUS 
47b. Guillaume réfléchit\aux avocats des psychiatres\qui\dorment\à l’hôtel. 
Est-ce que ce sont les avocats qui dorment à l’hôtel ? 
A. Oui 
B. Non 
 
48a.  
HIGH DG-P 
Léa réfléchit\aux cuisiniers du coiffeur\qui\peignent\les cheveux mouillés. 
Est-ce que c’est le coiffeur qui peigne les cheveux mouillés? 
A. Oui 
B. Non 
LOW DG-P 
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Léa réfléchit\au coiffeur des cuisiniers\qui\peignent\les cheveux mouillés. 
Est-ce que c’est le coiffeur qui peigne les cheveux mouillés? 
A. Oui 
B. Non 
AMBIGUOUS 
48b. Cyril aborde\les avocats des psychiatres\qui\sortent\jusque très tard. 
Est-ce que ce sont les psychiatres qui sortent jusque très tard? 
A. Oui 
B. Non 
 

 
 
1a.  
HIGH NORC 
Aurore aborde\le secrétaire des dentistes\pendant que\celui-là\mange en voiture. 
Est-ce que c’est le secrétaire qui mange en voiture? 
A. Oui  
B. Non 
LOW NORC 
Aurore aborde\les secrétaires du dentiste\pendant que\celui-ci\mange en voiture. 
Est-ce que c’est le dentiste qui mange en voiture? 
A. Oui  
B. Non 
AMBIGUOUS 
1b. Gérard s’adresse\au psychiatre de l’invité\qui\prend\le métro. 
Est-ce que c’est le psychiatre qui prend le métro? 
A. Oui  
B. Non 
 
2a.  
HIGH NORC 
Augustine accueille\le dentiste des chauffeurs\même si\celui-là\mange peu le soir. 
Est-ce que c’est le dentiste qui mange peu le soir? 
A. Oui  
B. Non 
LOW NORC 
Augustine accueille\les dentistes du chauffeur\même si\celui-ci\mange peu le soir. 
Est-ce que c’est le chauffeur qui mange peu le soir? 
A. Oui  
B. Non 
AMBIGUOUS 
2b. Laurent attend\le psychiatre de l’invité\qui\habite\près du lac. 
Est-ce que c’est l’invité qui habite près du lac ? 
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A. Oui 
B. Non 
 
3a.  
HIGH NORC 
Aline attend\le chauffeur des coiffeurs\pendant que\celui-là\mange du chocolat noir. 
Est-ce que c’est le chauffeur qui mange du chocolat noir? 
A. Oui  
B. Non 
LOW NORC 
Aline attend\les chauffeurs du coiffeur\pendant que\celui-ci\mange du chocolat noir. 
Est-ce que c’est le coiffeur qui mange du chocolat noir? 
A. Oui  
B. Non 
AMBIGUOUS 
3b. Julien adore\le psychiatre de l’invité\qui\dort\sans médicament. 
Est-ce que c’est le psychiatre qui dort sans médicament? 
A. Oui  
B. Non 
 
4a. 
HIGH NORC 
Christine adore\le coiffeur des cuisiniers\même si\celui-là\mange chez McDonald’s. 
Est-ce que ce sont les cuisiniers qui mangent chez McDonald’s ? 
A. Oui 
B. Non 
LOW NORC 
Christine adore\les coiffeurs du cuisinier\même si\celui-ci\mange chez McDonald’s. 
Est-ce que ce sont les coiffeurs qui mangent chez McDonald’s ? 
A. Oui 
B. Non 
AMBIGUOUS 
4b. Étienne présente\l’invité du facteur\qui\sort\seul au cinéma. 
Est-ce que c’est le facteur qui sort seul au cinéma ? 
A. Oui 
B. Non 
 
5a.  
HIGH NORC 
Adèle présente\le cuisinier des prêtres\avant que\celui-là\mange au restaurant. 
Est-ce que ce sont les prêtres qui mangent au restaurant ? 
A. Oui 
B. Non 
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LOW NORC 
Adèle présente\les cuisiniers du prêtre\avant que\celui-ci\mange au restaurant. 
Est-ce que ce sont les cuisiniers qui mangent au restaurant ? 
A. Oui 
B. Non 
AMBIGUOUS 
5b. Yann admire\l’invité du facteur\qui\prend\de belles photos. 
Est-ce que c’est l’invité qui prend de belles photos ? 
A. Oui 
B. Non 
 
6a.  
HIGH NORC 
Amélie admire\le prêtre des voisins\parce que\celui-là\mange à six heures. 
Est-ce que ce sont les voisins qui mangent à six heures ? 
A. Oui 
B. Non 
LOW NORC 
Amélie admire\les prêtres du voisin\parce que\celui-ci\mange à six heures. 
Est-ce que ce sont les prêtres qui mangent à six heures ? 
A. Oui 
B. Non 
AMBIGUOUS 
6b. Thomas ignore\l’invité du facteur\qui\habite\en Sicile en été. 
Est-ce que c’est le facteur qui habite en Sicile en été ? 
A. Oui 
B. Non 
 
7a.  
HIGH NORC 
Cécile ignore\les voisins du secrétaire\puisque\ceux-là\mangent trop peu. 
Est-ce que ce sont les voisins qui mangent trop peu ? 
A. Oui 
B. Non 
LOW NORC 
Cécile ignore\le voisin des secrétaires\puisque\ceux-ci\mangent trop peu. 
Est-ce que ce sont les secrétaires qui mangent trop peu ? 
A. Oui 
B. Non 
AMBIGUOUS 
7b. Antoine consulte\les facteurs des avocats\qui\dorment\bien la nuit. 
Est-ce que ce sont les facteurs qui dorment bien la nuit ? 
A. Oui 
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B. Non 
 
8a.  
HIGH NORC 
Aude consulte\les secrétaires du chauffeur\puisque\ceux-là\mangent sainement. 
Est-ce que ce sont les secrétaires qui mangent sainement? 
A. Oui 
B. Non 
LOW NORC 
Aude consulte\le secrétaire des chauffeurs\puisque\ceux-ci\mangent sainement. 
Est-ce que ce sont les chauffeurs qui mangent sainement? 
A. Oui 
B. Non 
AMBIGUOUS 
8b. Pierre appelle\les facteurs des avocats\qui\sortent\avec des Anglaises. 
Est-ce que ce sont les avocats qui sortent avec des Anglaises ? 
A. Oui 
B. Non 
 
9a.  
HIGH NORC 
Corinne appelle\les dentistes du coiffeur\même si\ceux-là\mangent du fast food. 
Est-ce que ce sont les dentistes qui mangent du fast food ? 
A. Oui  
B. Non 
LOW NORC 
Corinne appelle\le dentiste des coiffeurs\même si\ceux-ci\mangent du fast food. 
Est-ce que ce sont les coiffeurs qui mangent du fast food ? 
A. Oui  
B. Non 
AMBIGUOUS 
9b. Charles sourit\aux facteurs des avocats\qui\prennent\le goûter tôt. 
Est-ce que ce sont les facteurs qui prennent le goûter tôt ? 
A. Oui 
B. Non 
 
10a.  
HIGH NORC 
Jacqueline sourit\aux chauffeurs du cuisinier\quand\ceux-là\mangent de la viande. 
Est-ce que c’est le cuisinier qui mange de la viande ? 
A. Oui  
B. Non 
LOW NORC 
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Jacqueline sourit\au chauffeur des cuisiniers\quand\ceux-ci\mangent de la viande. 
Est-ce que c’est le chauffeur qui mange de la viande ? 
A. Oui  
B. Non 
AMBIGUOUS 
10b. Henri photographie\les avocats des psychiatres\qui\habitent\au Mexique. 
Est-ce que ce sont les psychiatres qui habitent au Mexique? 
A. Oui  
B. Non 
 
11a.  
HIGH NORC 
Martine photographie\les coiffeurs du prêtre\puisque\ceux-là\mangent des carottes. 
Est-ce que c’est le prêtre qui mange des carottes? 
A. Oui  
B. Non 
LOW NORC 
Martine photographie\le coiffeur des prêtres\puisque\ceux-ci\mangent des carottes. 
Est-ce que c’est le coiffeur qui mange des carottes? 
A. Oui  
B. Non 
AMBIGUOUS 
11b. Jacques accueille\les avocats des psychiatres\qui\dorment\dans une cabane. 
Est-ce que ce sont les avocats qui dorment dans une cabane ? 
A. Oui  
B. Non 
 
12a.  
HIGH NORC 
Florence s’adresse\aux cuisiniers du voisin\avant que\ceux-là\mangent en famille. 
Est-ce que c’est le voisin qui mange en famille? 
A. Oui  
B. Non 
LOW NORC 
Florence s’adresse\au cuisinier des voisins\avant que\ceux-ci\mangent en famille. 
Est-ce que ce sont les psychiatres qui mangent en famille? 
A. Oui  
B. Non 
AMBIGUOUS 
12b. Nicolas déteste\les avocats des psychiatres\qui\sortent\le week-end. 
Est-ce que ce sont les psychiatres qui sortent le week-end? 
A. Oui  
B. Non 
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13a.  
HIGH NORC 
Élodie aide\le prêtre des secrétaires\même si\celui-là\parle quatre langues. 
Est-ce que c’est le prêtre qui parle quatre langues ? 
A. Oui 
B. Non 
LOW NORC 
Élodie aide\les prêtres du secrétaire\même si\celui-ci\parle quatre langues. 
Est-ce que c’est le secrétaire qui parle quatre langues ? 
A. Oui 
B. Non 
AMBIGUOUS 
13b. Luc félicite\le psychiatre du facteur\qui\prend\le bus le soir. 
Est-ce que c’est le psychiatre qui prend le bus le soir ? 
A. Oui 
B. Non 
 
14a.  
HIGH NORC 
Françoise félicite\le voisin des dentistes\après que\celui-là\parle des antiquités. 
Est-ce que c’est le voisin qui parle des antiquités ? 
A. Oui 
B. Non 
LOW NORC 
Françoise félicite\les voisins du dentiste\après que\celui-ci\parle des antiquités. 
Est-ce que c’est le dentiste qui parle des antiquités ? 
A. Oui 
B. Non 
AMBIGUOUS 
14b. Ahmed cherche\le psychiatre du facteur\qui\habite\loin du centre. 
Est-ce que c’est le facteur qui habite loin du centre ? 
A. Oui 
B. Non 
 
15a.  
HIGH NORC 
Christelle cherche\le secrétaire des coiffeurs\parce que\celui-là\parle bien l’anglais.  
Est-ce que c’est le secrétaire qui parle bien l’anglais? 
A. Oui 
B. Non 
LOW NORC 
Christelle cherche\les secrétaires du coiffeur\parce que\celui-ci\parle bien l’anglais.  
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Est-ce que c’est le coiffeur qui parle bien l’anglais? 
A. Oui 
B. Non 
AMBIGUOUS 
15b. Benoît aide\le psychiatre du facteur\qui\dort\tout le temps. 
Est-ce que c’est le psychiatre qui dort tout le temps ? 
A. Oui 
B. Non 
 
16a.  
HIGH NORC 
Albane déteste\le dentiste des cuisiniers\quand\celui-là\parle du temps passé.  
Est-ce que ce sont les cuisiniers qui parlent du temps passé? 
A. Oui 
B. Non 
LOW NORC 
Albane déteste\les dentistes du cuisinier\quand\celui-ci\parle du temps passé.  
Est-ce que ce sont les dentistes qui parlent du temps passé? 
A. Oui 
B. Non 
AMBIGUOUS 
16b. Auguste remercie\l’invité de l’avocat\qui\sort\au musée d’art. 
Est-ce que c’est l’avocat qui sort au musée d’art? 
A. Oui 
B. Non 
 
17a.  
HIGH NORC 
Josette remercie\le chauffeur des prêtres\même si\celui-là\parle très fermement.  
Est-ce que ce sont les prêtres qui parlent très fermement? 
A. Oui 
B. Non 
LOW NORC 
Josette remercie\les chauffeurs du prêtre\même si\celui-ci\parle très fermement.  
Est-ce que ce sont les chauffeurs qui parlent très fermement? 
A. Oui 
B. Non 
AMBIGUOUS 
17b. Mathieu accompagne\l’invité de l’avocat\qui\prend\le soleil au parc. 
Est-ce que c’est l’invité qui prend le soleil au parc? 
A. Oui 
B. Non 
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18a.  
HIGH NORC 
Brigitte accompagne\le coiffeur des voisins\puisque\celui-là\parle mal le russe.  
Est-ce que ce sont les voisins qui parlent mal le russe ? 
A. Oui 
B. Non 
LOW NORC 
Brigitte accompagne\les coiffeurs du voisin\puisque\celui-ci\parle mal le russe.  
Est-ce que ce sont les coiffeurs qui parlent mal le russe ? 
A. Oui 
B. Non 
AMBIGUOUS 
18b. Christian aborde\l’invité de l’avocat\qui\habite\un studio. 
Est-ce que c’est l’avocat qui habite un studio? 
A. Oui 
B. Non 
 
19a.  
HIGH NORC 
Marie aborde\les cuisiniers du secrétaire\parce que\ceux-là\parlent espagnol.  
Est-ce que ce sont les cuisiniers qui parlent espagnol ? 
A. Oui 
B. Non 
LOW NORC 
Marie aborde\le cuisinier des secrétaires\parce que\ceux-ci\parlent espagnol.  
Est-ce que ce sont les secrétaires qui parlent espagnol ? 
A. Oui 
B. Non 
AMBIGUOUS 
19b. Marc s’adresse\aux facteurs des psychiatres\qui\dorment\très peu la nuit. 
Est-ce que ce sont les facteurs qui dorment très peu la nuit ? 
A. Oui 
B. Non 
 
20a.  
HIGH NORC 
Monique s’adresse\aux prêtres du dentiste\bien que\ceux-là\parlent assez fort. 
Est-ce que ce sont les prêtres qui parlent assez fort ? 
A. Oui 
B. Non 
LOW NORC 
Monique s’adresse\au prêtre des dentistes\bien que\ceux-ci\parlent assez fort. 
Est-ce que ce sont les dentistes qui parlent assez fort ? 
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A. Oui 
B. Non 
AMBIGUOUS 
20b. Jean attend\les facteurs des psychiatres\qui\sortent\pour le nouvel an. 
Est-ce que ce sont les psychiatres qui sortent pour le nouvel an ? 
A. Oui 
B. Non 
 
21a. 
HIGH NORC 
Pénélope attend\les voisins du chauffeur\pendant que\ceux-là\parlent des grèves en 
France.  
Est-ce que ce sont les voisins qui parlent des grèves en France ? 
A. Oui 
B. Non 
LOW NORC 
Pénélope attend\le voisin des chauffeurs\pendant que\ceux-ci\parlent des grèves en 
France.  
Est-ce que ce sont les chauffeurs qui parlent des grèves en France ? 
A. Oui 
B. Non 
AMBIGUOUS 
21b. Lucien adore\les facteurs des psychiatres\qui\prennent\un dessert à midi. 
Est-ce que ce sont les facteurs qui prennent un dessert à midi ? 
A. Oui 
B. Non 
 
22a. 
HIGH NORC 
Valérie adore\les secrétaires du cuisinier\quand\ceux-là\parlent de l’Afrique.  
Est-ce que c’est le cuisinier qui parle de l’Afrique ? 
A. Oui 
B. Non 
LOW NORC 
Valérie adore\le secrétaire des cuisiniers\quand\ceux-ci\parlent de l’Afrique.  
Est-ce que c’est le cuisinier qui parle de l’Afrique ? 
A. Oui 
B. Non 
AMBIGUOUS 
22b. Olivier présente\les avocats des invités\qui\habitent\un grand bateau. 
Est-ce que ce sont les invités qui habitent un grand bateau ? 
A. Oui 
B. Non 
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23a.  
HIGH NORC 
Juliette présente\les dentistes du prêtre\avant que\ceux-là\parlent du taux de chômage.  
Est-ce que c’est le prêtre qui parle du taux de chômage ? 
A. Oui 
B. Non 
LOW NORC 
Juliette présente\le dentiste des prêtres\avant que\ceux-ci\parlent du taux de chômage. 
Est-ce que c’est le dentiste qui parle du taux de chômage ? 
A. Oui 
B. Non 
AMBIGUOUS 
23b. Rémy admire\les avocats des invités\qui\dorment\souvent par terre. 
Est-ce que ce sont les avocats qui dorment souvent par terre ? 
A. Oui 
B. Non 
 
24a.  
HIGH NORC 
Nathalie admire\les chauffeurs du voisin\parce que\ceux-là\parlent sans accent. 
Est-ce que c’est le voisin qui parle sans accent ? 
A. Oui 
B. Non 
LOW NORC 
Nathalie admire\le chauffeur des voisins\parce que\ceux-ci\parlent sans accent. 
Est-ce que c’est le chauffeur qui parle sans accent ? 
A. Oui 
B. Non 
AMBIGUOUS 
24b. Gustave ignore\les avocats des invités\qui\sortent\chaque samedi. 
Est-ce que ce sont les invités qui sortent chaque samedi ? 
A. Oui 
B. Non 
 
25a.  
HIGH NORC 
Sandrine ignore\le coiffeur des secrétaires\puisque\celui-là\aime la musique pop. 
Est-ce que c’est le coiffeur qui aime la musique pop ? 
A. Oui 
B. Non 
LOW NORC 
Sandrine ignore\les coiffeurs du secrétaire\puisque\celui-ci\aime la musique pop. 
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Est-ce que c’est le secrétaire qui aime la musique pop ? 
A. Oui 
B. Non 
AMBIGUOUS 
25b. Arnaud consulte\le psychiatre de l’avocat\qui\prend\des somnifères.  
Est-ce que c’est le psychiatre qui prend des somnifères ? 
A. Oui 
B. Non 
 
26a.  
HIGH NORC 
Farah consulte\le cuisinier des dentistes\bien que\celui-là\aime les films d’action. 
Est-ce que c’est le cuisinier qui aime les films d’action ? 
A. Oui 
B. Non 
LOW NORC 
Farah consulte\les cuisiniers du dentiste\bien que\celui-ci\aime les films d’action. 
Est-ce que c’est le dentiste qui aime les films d’action ? 
A. Oui 
B. Non 
AMBIGUOUS 
26b. Louis appelle\le psychiatre de l’avocat\qui\habite\en Angleterre.  
Est-ce que c’est l’avocat qui habite en Angleterre ? 
A. Oui 
B. Non 
 
27a.  
HIGH NORC 
Pauline appelle\le prêtre des chauffeurs\puisque\celui-là\aime les fruits de mer. 
Est-ce que c’est le prêtre qui aime les fruits de mer ? 
A. Oui 
B. Non 
LOW NORC 
Pauline appelle\les prêtres du chauffeur\puisque\celui-ci\aime les fruits de mer. 
Est-ce que c’est le chauffeur qui aime les fruits de mer ? 
A. Oui 
B. Non 
AMBIGUOUS 
27b. Daniel sourit\au psychiatre de l’avocat\qui\dort\tard le matin. 
Est-ce que c’est le psychiatre qui dort tard le matin ? 
A. Oui 
B. Non 
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28a.  
HIGH NORC 
Sabine sourit\au voisin des coiffeurs\parce que\celui-là\aime les légumes. 
Est-ce que ce sont les coiffeurs qui aiment les légumes ? 
A. Oui 
B. Non 
LOW NORC 
Sabine sourit\aux voisins du coiffeur\parce que\celui-ci\aime les légumes. 
Est-ce que ce sont les voisins qui aiment les légumes ? 
A. Oui 
B. Non 
AMBIGUOUS 
28b. André photographie\l’invité du psychiatre\qui\sort\après le dîner. 
Est-ce que c’est le psychiatre qui sort après le dîner ? 
A. Oui 
B. Non 
 
29a.  
HIGH NORC 
Amandine photographie\le secrétaire des prêtres\puisque\celui-là\aime aller à la plage. 
Est-ce que ce sont les prêtres qui aiment aller à la plage ? 
A. Oui 
B. Non 
LOW NORC 
Amandine photographie\les secrétaires du prêtre\puisque\celui-ci\aime aller à la plage. 
Est-ce que ce sont les secrétaires qui aiment aller à la plage ? 
A. Oui 
B. Non 
AMBIGUOUS 
29b. Bruno accueille\l’invité du psychiatre\qui\prend\le café sans sucre. 
Est-ce que c’est l’invité qui prend le café sans sucre ? 
A. Oui 
B. Non 
 
30a.  
HIGH NORC 
Sophie accueille\le dentiste des voisins\parce que\celui-là\aime le vin blanc. 
Est-ce que ce sont les voisins qui aiment le vin blanc ? 
A. Oui 
B. Non 
LOW NORC 
Sophie accueille\les dentistes du voisin\parce que\celui-ci\aime le vin blanc. 
Est-ce que ce sont les dentistes qui aiment le vin blanc ? 
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A. Oui 
B. Non 
AMBIGUOUS 
30b. Christophe déteste\l’invité du psychiatre\qui\habite\en banlieue. 
Est-ce que c’est le psychiatres qui habite en banlieue ? 
A. Oui 
B. Non 
 
31a.  
HIGH NORC 
Virginie déteste\les chauffeurs du secrétaire\puisque\ceux-là\aiment faire la fête. 
Est-ce que ce sont les chauffeurs qui aiment faire la fête ? 
A. Oui 
B. Non 
LOW NORC 
Virginie déteste\le chauffeur des secrétaires\puisque\ceux-ci\aiment faire la fête. 
Est-ce que ce sont les secrétaires qui aiment faire la fête ? 
A. Oui 
B. Non 
AMBIGUOUS 
31b. Bernard félicite\les facteurs des invités\qui\dorment\sans oreiller. 
Est-ce que ce sont les facteurs qui dorment sans oreiller ? 
A. Oui 
B. Non 
 
32a.  
HIGH NORC 
Camille félicite\les coiffeurs du dentiste\parce que\ceux-là\aiment l’opéra italien. 
Est-ce que ce sont les coiffeurs qui aiment l’opéra italien ? 
A. Oui 
B. Non 
LOW NORC 
Camille félicite\le coiffeur des dentistes\parce que\ceux-ci\aiment l’opéra italien. 
Est-ce que ce sont les dentistes qui aiment l’opéra italien ? 
A. Oui 
B. Non 
AMBIGUOUS 
32b. Édouard cherche\les facteurs des invités\qui\sortent\pendant les grèves. 
Est-ce que ce sont les invités qui sortent pendant les grèves ? 
A. Oui 
B. Non 
 
33a.  
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HIGH NORC 
Ann remercie\les cuisiniers du chauffeur\puisque\ceux-là\aiment visiter Lisbonne. 
Est-ce que ce sont les cuisiniers qui aiment visiter Lisbonne? 
A. Oui 
B. Non 
LOW NORC 
Ann remercie\le cuisinier des chauffeurs\puisque\ceux-ci\aiment visiter Lisbonne. 
Est-ce que ce sont les chauffeurs qui aiment visiter Lisbonne? 
A. Oui 
B. Non 
AMBIGUOUS 
33b. Eugène aide\les facteurs des invités\qui\prennent\des congés en juin. 
Est-ce que ce sont les facteurs qui prennent des congés en juin ? 
A. Oui 
B. Non 
 
34a.  
HIGH NORC 
Thérèse aide\les prêtres du coiffeur\bien que\ceux-là\aiment le bricolage. 
Est-ce que c’est le coiffeur qui aime le bricolage? 
A. Oui 
B. Non 
LOW NORC 
Thérèse aide\le prêtre des coiffeurs\bien que\ceux-ci\aiment le bricolage. 
Est-ce que c’est le prêtre qui aime le bricolage? 
A. Oui 
B. Non 
AMBIGUOUS 
34b. Jules remercie\les avocats des facteurs\qui\habitent\à la campagne. 
Est-ce que ce sont les facteurs qui habitent à la campagne ? 
A. Oui 
B. Non 
  
35a.  
HIGH NORC 
Véronique cherche\les voisins du cuisinier\parce que\ceux-là\aiment les chevaux. 
Est-ce que c’est le cuisinier qui aime les chevaux ? 
A. Oui 
B. Non 
LOW NORC 
Véronique cherche\le voisin des cuisiniers\parce que\ceux-ci\aiment les chevaux. 
Est-ce que c’est le voisin qui aime les chevaux ? 
A. Oui 
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B. Non 
AMBIGUOUS 
35b. Frédéric accompagne\les avocats des facteurs\qui\dorment\chez des amis. 
Est-ce que ce sont les avocats qui dorment chez des amis? 
A. Oui 
B. Non 
 
36a.  
HIGH NORC 
Hélène accompagne\les secrétaires du voisin\parce que\ceux-là\aiment beaucoup nager. 
Est-ce que c’est le voisin qui aime beaucoup nager ? 
A. Oui 
B. Non 
LOW NORC 
Hélène accompagne\le secrétaire des voisins\parce que\ceux-ci\aiment beaucoup nager. 
Est-ce que c’est le secrétaire qui aime beaucoup nager ? 
A. Oui 
B. Non 
AMBIGUOUS 
36b. Franck apprécie\les avocats des facteurs\qui\sortent\avec des collègues. 
Est-ce que ce sont les facteurs qui sortent avec des collègues ? 
A. Oui 
B. Non 
 
37a.  
HIGH NORC 
Alberte apprécie\le dentiste des secrétaires\parce que\celui-là\boit de l’eau minérale. 
Est-ce que c’est le dentiste qui boit de l’eau minérale ? 
A. Oui 
B. Non 
LOW NORC 
Alberte apprécie\les dentistes du secrétaire\parce que\celui-ci boit\de l’eau minérale. 
Est-ce que c’est le secrétaire qui boit de l’eau minérale ? 
A. Oui 
B. Non 
AMBIGUOUS 
37b. Hugo rencontre\le psychiatre de l’invité\qui\prend\des vacances au ski. 
Est-ce que c’est le psychiatre qui prend des vacances au ski ? 
A. Oui 
B. Non 
 
38a.  
HIGH NORC 
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Céleste rencontre\le chauffeur des dentistes\même si\celui-là\boit peu d’alcool. 
Est-ce que c’est le chauffeur qui boit peu d’alcool ? 
A. Oui 
B. Non 
LOW NORC 
Céleste rencontre\les chauffeurs du dentiste\même si\celui-ci\boit peu d’alcool. 
Est-ce que c’est le dentiste qui boit peu d’alcool ? 
A. Oui 
B. Non 
AMBIGUOUS 
38b. Jonathan critique\le psychiatre de l’invité\qui\habite\dans les bois. 
Est-ce que c’est l’invité qui habite dans les bois ? 
A. Oui 
B. Non 
 
39a.  
HIGH NORC 
Nora critique\le coiffeur des chauffeurs\puisque\celui-là\boit trop de bière. 
Est-ce que c’est le coiffeur qui boit trop de bière ? 
A. Oui 
B. Non 
LOW NORC 
Nora critique\les coiffeurs du chauffeur\puisque\celui-ci\boit trop de bière. 
Est-ce que c’est le chauffeur qui boit trop de bière ? 
A. Oui 
B. Non 
AMBIGUOUS 
39b. Serge pense\au psychiatre de l’invité\qui\dort\sur le canapé. 
Est-ce que c’est le psychiatre qui dort sur le canapé ? 
A. Oui 
B. Non 
 
40a.  
HIGH NORC 
Charlotte hurle après\le cuisinier des coiffeurs\parce que\celui-là\boit du vin blanc. 
Est-ce que ce sont les coiffeurs qui boivent du vin blanc ? 
A. Oui 
B. Non 
LOW NORC 
Charlotte hurle après\les cuisiniers du coiffeur\parce que\celui-ci\boit du vin blanc. 
Est-ce que ce sont les cuisiniers qui boivent du vin blanc ? 
A. Oui 
B. Non 
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AMBIGUOUS 
40b. Marcel cause avec\l’invité du facteur\qui\sort\en centre ville. 
Est-ce que c’est le facteur qui sort en centre ville ? 
A. Oui 
B. Non 
 
41a.  
HIGH NORC 
Louise cause avec\le prêtre des cuisiniers\pendant que\celui-là\boit du jus d’orange. 
Est-ce que ce sont les cuisiniers qui boivent du jus d’orange ? 
A. Oui 
B. Non 
LOW NORC 
Louise cause avec\les prêtres du cuisinier\pendant que\celui-ci\boit du jus d’orange. 
Est-ce que ce sont les prêtres qui boivent du jus d’orange ? 
A. Oui 
B. Non 
AMBIGUOUS 
41b. Georges craint\l’invité du facteur\qui\prend\un taxi à Rome.  
Est-ce que c’est l’invité qui prend un taxi à Rome ? 
A. Oui 
B. Non 
 
42a.  
HIGH NORC 
Aimée craint\le voisin des prêtres\parce que\celui-là\boit rarement du café. 
Est-ce que ce sont les prêtres qui boivent rarement du café? 
A. Oui 
B. Non 
LOW NORC 
Aimée craint\les voisins du prêtre\parce que\celui-ci\boit rarement du café. 
Est-ce que ce sont les voisins qui boivent rarement du café? 
A. Oui 
B. Non 
AMBIGUOUS 
42b. Émile interroge\l’invité du facteur\qui\habite\le quartier flamand.  
Est-ce que c’est le facteur qui habite le quartier flamand? 
A. Oui 
B. Non 
 
43a.  
HIGH NORC 
Chantal interroge\les secrétaires du dentiste\puisque\ceux-là\boivent souvent du coca. 
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Est-ce que ce sont les secrétaires qui boivent souvent du coca ? 
A. Oui 
B. Non 
LOW NORC 
Chantal interroge\le secrétaire des dentistes\puisque que\ceux-ci\boivent souvent du coca. 
Est-ce que ce sont les dentistes qui boivent souvent du coca ? 
A. Oui 
B. Non 
AMBIGUOUS 
43b. Vincent rend visite\aux facteurs des avocats\qui\dorment\pendant la journée. 
Est-ce que ce sont les facteurs qui dorment pendant la journée ? 
A. Oui 
B. Non 
 
44a.  
HIGH NORC 
Céline rend visite\aux chauffeurs du coiffeur\même si\ceux-là\boivent du whisky et du 
rhum.   
Est-ce que ce sont les chauffeurs qui boivent du whisky et du rhum? 
A. Oui 
B. Non 
LOW NORC 
Céline rend visite\au chauffeur des coiffeurs\même si\ceux-ci\boivent du whisky et du 
rhum.   
Est-ce que ce sont les coiffeurs qui boivent du whisky et du rhum? 
A. Oui 
B. Non 
AMBIGUOUS 
44b. Mohamed énerve\les facteurs des avocats\qui\sortent\pendant la semaine. 
Est-ce que ce sont les avocats qui sortent pendant la semaine? 
A. Oui 
B. Non 
 
45a.  
HIGH NORC 
Claire énerve\les cuisiniers du prêtre\puisque\ceux-là\boivent du lait le matin. 
Est-ce que ce sont les cuisiniers qui boivent du lait le matin? 
A. Oui 
B. Non 
LOW NORC 
Claire énerve\le cuisinier des prêtres\puisque\ceux-ci\boivent du lait le matin. 
Est-ce que ce sont les prêtres qui boivent du lait le matin? 
A. Oui 
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B. Non 
AMBIGUOUS 
45b. Quentin réprimande\les facteurs des avocats\qui\prennent\du poids en hiver. 
Est-ce que ce sont les facteurs qui prennent du poids en hiver ? 
A. Oui 
B. Non 
 
46a.  
HIGH NORC 
Mathilde réprimande\les voisins du secrétaire\parce que\ceux-là\boivent des bières au 
pub. 
Est-ce que c’est le secrétaire qui boit des bières au pub? 
A. Oui 
B. Non 
LOW NORC 
Mathilde réprimande\le voisin des secrétaires\parce que\ceux-ci\boivent des bières au 
pub. 
Est-ce que c’est le voisin qui boit des bières au pub? 
A. Oui 
B. Non 
AMBIGUOUS 
46b. Jérôme discute avec\les avocats des psychiatres\qui\habitent\à Barcelone. 
Est-ce que ce sont les psychiatres qui habitent à Barcelone? 
A. Oui 
B. Non 
 
47a.  
HIGH NORC 
Lilian discute avec\les dentistes du chauffeur\pendant que\ceux-là\boivent\un café crème. 
Est-ce que c’est le chauffeur qui boit un café crème ? 
A. Oui 
B. Non 
LOW NORC 
Lilian discute avec\le dentiste des chauffeurs\pendant que\ceux-ci\boivent\un café crème. 
Est-ce que c’est le dentiste qui boit un café crème? 
A. Oui 
B. Non 
AMBIGUOUS 
47b. Guillaume réfléchit\aux avocats des psychiatres\qui\dorment\à l’hôtel. 
Est-ce que ce sont les avocats qui dorment à l’hôtel ? 
A. Oui 
B. Non 
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48a.  
HIGH NORC 
Léa réfléchit\aux coiffeurs du cuisinier\quand\ceux-là\boivent du chocolat chaud. 
Est-ce que c’est le cuisinier qui boit du chocolat chaud? 
A. Oui 
B. Non 
LOW NORC 
Léa réfléchit\au coiffeur des cuisiniers\quand\ceux-ci\boivent du chocolat chaud. 
Est-ce que c’est le coiffeur qui boit du chocolat chaud? 
A. Oui 
B. Non 
AMBIGUOUS 
48b. Cyril aborde\les avocats des psychiatres\qui\sortent\jusque très tard. 
Est-ce que ce sont les psychiatres qui sortent jusque très tard? 
A. Oui 
B. Non 
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Appendix X: Experimental Fillers with Comprehension Questions 

 

COMPLEX SENTENCES WITH MAIN + SUBORDINATE CLAUSE 
(1-6; 13-18 are globally ambiguous) 
 
1. Le frère de Benjamin\dit\qu’il\arrive\dans quelques minutes. 
Est-ce que c’est Benjamin qui arrive dans quelques minutes ? 
A. Oui 
B. Non 
2. La tante de Ségolène\sait\qu’elle\dit\toujours la vérité. 
Est-ce que c’est Ségolène qui dit toujours la vérité ? 
A. Oui 
B. Non 
3. L’ami de Gérard\observe\qu’il\travaille\douze heures par jour. 
Est-ce que c’est Gérard qui travaille douze heures par jour ? 
A. Oui 
B. Non 
4. La mère de Clémentine\admet\qu’elle\prend\souvent le bus. 
Est-ce que c’est Clémentine qui prend souvent le bus ? 
A. Oui 
B. Non 
5. Le cousin de Honoré\avoue\qu’il\déteste\sortir en famille. 
Est-ce que c’est Honoré qui déteste sortir en famille ? 
A. Oui 
B. Non 
6. Le père de Jean-Michel\affirme\qu’il\offre\de bons conseils. 
Est-ce que c’est Jean-Michel qui offre de bons conseils ? 
A. Oui 
B. Non 
7. La sœur de Dominique\dit que\l’enseignant\va\en Italie chaque hiver. 
Est-ce que c’est l’enseignant qui va en Italie chaque hiver ? 
A. Oui 
B. Non 
8. L’assistant d’Yvonne\sait que\le patron\signe\rarement les lettres. 
Est-ce que c’est le patron qui signe rarement les lettres? 
A. Oui 
B. Non 
9. La copine de Fabien\observe que\le musicien\part\à deux heures du matin. 
Est-ce que c’est le musicien qui part à deux heures du matin? 
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A. Oui 
B. Non 
10. Le neveu de Francine\voit que\le boulanger\offre\des galettes salées. 
Est-ce que c’est le boulanger qui offre des galettes salées? 
A. Oui 
B. Non 
11. Le copain de Nadine\comprend que\le peintre\se réveille\tôt le matin. 
Est-ce que c’est le peintre qui se réveille tôt le matin? 
A. Oui 
B. Non 
12. L’oncle de Sylvie\affirme que\l’écrivain\vient\en France cet été. 
Est-ce que c’est l’écrivain qui vient en France cet été? 
A. Oui 
B. Non 
13. Le frère de Paul\dit\qu’il\aime\voyager en Afrique. 
Est-ce que c’est le frère qui aime voyager en Afrique ? 
A. Oui 
B. Non 
14. L’ami de Serval\sait\qu’il\veut\quitter la maison. 
Est-ce que c’est l’ami qui veut quitter la maison ? 
A. Oui 
B. Non 
15. L’oncle de Thomas\admet\qu’il\porte\des lunettes rouges. 
Est-ce que c’est l’oncle qui porte des lunettes rouges ? 
A. Oui 
B. Non 
16. La tante d’Aurélie\indique\qu’elle\fait\beaucoup de sports. 
Est-ce que c’est la tante qui fait beaucoup de sports ? 
A. Oui 
B. Non 
17. Le cousin de Jean\avoue\qu’il\déteste\aller au cinéma. 
Est-ce que c’est le cousin qui déteste aller au cinéma ? 
A. Oui 
B. Non 
18. Le frère de Georges\affirme\qu’il\suit\des cours d’anglais. 
Est-ce que c’est le frère qui suit des cours d’anglais ? 
A. Oui 
B. Non 
19. La sœur d’Émilie\dit que\le rédacteur\prend\du champagne à midi. 
Est-ce que c’est Émilie qui prend du champagne à midi ? 
A. Oui 
B. Non 
20. L’assistant de Thomas\sait que\l’opticien\cherche\une nouvelle maison. 
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Est-ce que c’est Thomas qui cherche une nouvelle maison ? 
A. Oui 
B. Non 
21. La copine d’Antoine\observe que\l’ingénieur\fait\la sieste l’après-midi. 
Est-ce que c’est Antoine qui fait la sieste l’après-midi ? 
A. Oui 
B. Non 
22. Le neveu d’Ophélie\voit que\le serveur\mange\pendant les pauses. 
Est-ce que c’est Ophélie qui mange pendant les pauses ? 
A. Oui 
B. Non 
23. Le copain d’Élodie\comprend que\le linguiste\voyage\en Amérique du Sud. 
Est-ce que c’est Élodie qui voyage en Amérique du Sud ? 
A. Oui 
B. Non 
24. L’oncle de Nicholas\affirme que\l’informaticien\devient\déprimé et frustré. 
Est-ce que c’est Nicholas qui devient déprimé et frustré ? 
A. Oui 
B. Non 
 
PASSIVES WITH CONFLICTING PLAUSIBILITY  
(25-27; 28-30 are implausible) 
(31-33; 34-36 are plausible) 
 
25. Le politicien\est trompé\par\l’électeur\encore une fois.  
Est-ce que c’est l’électeur qui trompe le politicien? 
A. Oui  
B. Non 
26. Le vendeur\est persuadé\par\le client\d’accepter l’offre. 
Est-ce que c’est le client qui persuade le vendeur? 
A. Oui  
B. Non 
27. Le général\est loué\par\le soldat\pour sa bravoure. 
Est-ce que c’est le soldat qui loue le général? 
A. Oui  
B. Non 
28. Le photographe\est flatté\par\le mannequin\dans l’hôtel de luxe.  
Est-ce que c’est le photographe qui flatte le mannequin ? 
A. Oui 
B. Non 
29. La tante\est réprimandée\par\la nièce\devant la famille. 
Est-ce que c’est la tante qui réprimande la nièce? 
A. Oui 
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B. Non 
30. Le propriétaire\est choisi\par\le locataire\après mûre réflexion. 
Est-ce que c’est le propriétaire qui choisit le locataire? 
A. Oui 
B. Non 
31. Le premier ministre\est accueilli\par\le pape\dimanche matin. 
Est-ce que c’est le pape qui accueille le premier ministre? 
A. Oui  
B. Non 
32. Le boulanger\est détesté\par\le boucher\à la première rencontre. 
Est-ce que c’est le boucher qui déteste le boulanger? 
A. Oui  
B. Non 
33. L’ouvrier\est salué\par\le cadre\tous les matins. 
Est-ce que c’est le cadre qui salue l’ouvrier? 
A. Oui  
B. Non 
34. La bonne\est aidée\par\la nourrice\pendant la nuit. 
Est-ce que c’est la bonne qui aide la nourrice? 
A. Oui 
B. Non 
35. L’employé\est insulté\par\le voyagiste\régulièrement. 
Est-ce que c’est l’employé qui insulte le voyagiste? 
A. Oui 
B. Non 
36. Le journaliste\est évité\par\le restaurateur\autant que possible. 
Est-ce que c’est le journaliste qui évite le restaurateur? 
A. Oui 
B. Non 
 
INDIRECT OBJECT RELATIVES 
 
37. Jean-Luc aime\l’architecte\à qui\le linguiste\offre le melon. 
Est-ce que c’est le linguiste qui offre le melon? 
A. Oui 
B. Non 
38. Ségolène remercie\le biologiste\à qui\l’informaticien\dit le secret. 
Est-ce que c’est l’informaticien qui dit le secret? 
A. Oui 
B. Non 
39. Grégoire voit\l’opticien\à qui\le médecin\donne de la glace. 
Est-ce que c’est le médecin qui donne de la glace? 
A. Oui 
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B. Non 
40. Clémentine écoute\le poète\à qui\le neveu\promet de revenir tôt. 
Est-ce que c’est le neveu qui promet de revenir tôt? 
A. Oui 
B. Non 
41. Jean-Charles frappe\le militaire\à qui\le pompier\offre un gâteau. 
Est-ce que c’est le pompier qui offre un gâteau? 
A. Oui 
B. Non 
42. Jean-Michel aime\le publicitaire\à qui\le pharmacien\donne une carte de voeux. 
Est-ce que c’est le pharmacien qui donne une carte de voeux? 
A. Oui 
B. Non 
43. Lauranne appelle\l’avocat\à qui\l’enseignant\envoie un cadeau. 
Est-ce que c’est l’avocat qui envoie un cadeau ? 
A. Oui 
B. Non 
44. Yvonne écoute\le patron\à qui\l’assistant\promet de travailler davantage. 
Est-ce que c’est le patron qui promet de travailler davantage ? 
A. Oui 
B. Non 
45. Alain voit\l’ingénieur\à qui\le musicien\donne le cadeau.  
Est-ce que c’est l’ingénieur qui donne le cadeau ? 
A. Oui 
B. Non 
46. Francine appelle\le comptable\à qui\le peintre\montre le tableau. 
Est-ce que c’est le comptable qui montre le tableau ? 
A. Oui 
B. Non 
47. Nadine aime\le boulanger\à qui\le serveur\offre la tarte aux pommes. 
Est-ce que c’est le boulanger qui offre la tarte aux pommes ? 
A. Oui 
B. Non 
48. Sylvie regarde\le grand-père\à qui\l’enfant\montre l’animal.  
Est-ce que c’est le grand-père qui montre l’animal ? 
A. Oui 
B. Non 
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Appendix XI: Experimental Instructions and Debriefing for Priming 
Study  

 
 
Dans cette étude, vous lirez des phrases affichées sur l'écran. Les phrases seront 
segmentées en mots. Par exemple: 
 

Marc aime ----- --- -- ----- ---- ---. 
  
Lisez aussi vite et aussi attentivement que possible chaque phrase en appuyant sur le 
bouton jaune pour avancer. Notez qu'il ne sera pas possible de revenir à un segment déjà 
lu. Appuyez sur le bouton jaune encore une fois lorsque vous avez lu la phrase entière. 
 
À la suite de chaque phrase, vous verrez une question de compréhension et deux choix, 
OUI ou NON. Par exemple: 
 

Est-ce que c’est Marc qui aime le philosophe? 
   A. Oui      B. Non 
 
Répondez aussi vite que possible à la question. Pour sélectionner un des deux choix, 
appuyez sur le bouton rouge (étiqueté OUI) ou bleu ((étiqueté NON). Après que votre 
résponse est enregistrée, la phrase suivante s'affichera à l'écran. 
 
 
Vous serez invité à faire des pauses facultatives au cours de l'expérience. 
 
Cliquez sur le bouton jaune pour commencer la phase pratique. 
 

 
 
Fin de la phase pratique. 
 
Maintenant vous commencerez la phase expérimentale. 
 
Si vous avez des questions, posez-les à l'expérimenteur. Sinon, cliquez sur le bouton 
jaune pour commencer. 
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L'expérience est terminée.  
 
Merci pour votre participation! 

 

 

English Translation: 
 
In this study, you will read sentences on the computer screen. The sentence will be 
segmented into words. For example: 
 

Mark loves ----- --- -- ----- ---- ---. 
  
Read each sentences as quickly and as attentively as possible by pushing the yellow 
button to advance through the sentence. Note that it will not be possible to return to a 
segment which you have already read. Push the yellow button once more when you have 
finished reading the entire sentence. 
 
Following each sentence, you will see a comprehension question and two choices: YES 
or NO. For example: 
 

Is it Mark who loves the philosopher? 
         A. Yes B. No 
 
Respond as quickly as possible to the question. To choose between the two options, push 
the buttons corresponding to YES or NO.  
 
After your response has been recorded, the next sentence will automatically be presented 
on the screen.  
 
 
You will be invited to take optional breaks throughout the experiment.  
 
Push the yellow button to begin the practice phase. 
 

 
 
End of the practice phase. 
 
Now you may begin the experimental phase. 
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If you have questions, please ask them to the researcher now. Otherwise, push the yellow 
button to begin.  
 

 
 
The experiment is finished. 
 
Thank you for your participation! 
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Appendix XII: Sample Presentation Screens  

 
 

+ 
 
 
Aurore aborde -- ---------- --- --------- --- ---- -- ----- 
 
 
------ ------ le secrétaire des dentistes --- ---- -- ----- 
 
 
------ ------ -- ---------- --- --------- qui ---- -- ----- 
 
 
------ ------ -- ---------- --- --------- --- sort -- ----- 
 
 
------ ------ -- ---------- --- --------- --- du métro. 
 
 
Est-ce que c’est le secrétaire qui sort du métro? 
 A. Oui 
 B. Non  
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