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Introduction 

 

Most adult second language (L2) learners fail to achieve native-like proficiency levels in 

the L2. In fact, non-native-like ultimate attainment in the L2 has often been taken to be 

the defining characteristic of post-childhood, i.e. 'late', L2 acquisition. In consequence, 

much research is directed at the question of why late L2 acquisition typically results in 

lower success than early L1 or early L2 acquisition. One of the most influential answers 

to this question has been that (second) language acquisition is constrained by a critical 

period (e.g. Lenneberg, 1967). For language acquisition, a critical period demarcates a 

maturationally limited time period of privileged learning before neurocognitive changes 

preclude language acquisition to criterion. 

However, late L2 acquisition is not equally unsuccessful in all linguistic domains. 

For instance, late L2 learners are typically better at acquiring the syntax of the target 

language (TL) than they are at acquiring native-like phonology. It is therefore unlikely 

that differences in outcomes between late L2 acquisition and early language acquisition 

can be explained in terms of a single critical period for language acquisition. Rather, it 

seems necessary to specify which, if any, components of linguistic knowledge (syntax, 

morphology, semantics, phonology, etc.) and/or components of language processing are 

subject to a critical period that constrains convergence of late L2 learners on native 

performance (e.g. DeKeyser & Larson-Hall, 2005; Eubank & Gregg, 1999; Newport, 

Bavelier & Neville, 2001).  

Following this differentiation, this thesis aims to identify the loci of (non-) 

convergence between mature native and high-proficient non-native speakers at L2 

ultimate attainment. It tests multiple domains of linguistic knowledge and processing that 

could possibly be subject to a critical period. It thus contributes to answering the 

questions (a) in which areas of linguistic knowledge and processing non-natives converge 

on the target language, (b) what the conditions for convergence in these areas are, and (c) 

how the causes and the scope of non-convergence can be characterized. 

 

Theoretical background 

 

To this end, this thesis adopts the modular mental architecture of generative linguistic 

theory. According to generative linguistic theory, language comprises grammatical 

modules, such as syntax, morphology, etc. and their coordinations, so-called interfaces. 

Interfaces are either internal, connecting grammatical modules with one another, or 

external, connecting grammatical modules with cognitive components dedicated for 

language processing or non-linguistic cognition (Chomsky, 2000). These distinctions 

provide a suitable foundation for testing whether some module or interface is unavailable 

or impaired as the consequence of a critical period in late L2 acquisition. 
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Generative L2 acquisition research reports that late L2 learners show a relatively 

high degree of convergence on the target-language (TL) word order, while they 

experience protracted difficulty with inflectional morphology or discourse-functional 

interpretations of TL word orders (e.g. Sorace, 2003; White, 2003a). For instance, 

although advanced late L2 learners acquire the TL syntax, they show variability in 

morphological gender marking (e.g. Franceschina, 2005; Sabourin, 2003), and they show 

indeterminate intuitions on when to use which word order in discourse (e.g. Belletti, 

Bennati & Sorace, 2007). This disjunction between success in syntax and difficulties at, 

e.g., the syntax-morphology and syntax-discourse interfaces has been termed the 

'Interface Hypothesis' (Sorace & Filiaci, 2006). The Interface Hypothesis holds that the 

syntactic interfaces are prone to residual non-convergence in L2 acquisition. 

The Interface Hypothesis takes centre stage in this thesis. The thesis’ primary aim 

is to test whether late L2 learners of various L1 backgrounds can converge on target 

grammar and processing at and across various interfaces. I assume that TL convergence 

consists of minimally three components in (1). 

 

(1) Components of convergence 

a. target grammatical representations in various linguistic modules (e.g. syntax, 

morphology, semantics, etc.) 

b. target integration of grammatical representations across linguistic modules, i.e. 

interface mappings 

c. target use of grammatical representations in and across linguistic modules in 

real-time language processing 

 

In relation to the components in (1), there are several ways in which late L2 acquirers and 

native speakers could differ. First, a critical period might constrain the availability of 

grammatical representations in one or several modules (e.g. Clahsen & Muysken, 1986; 

Hawkins & Chan, 1997; Sorace, 2003). Second, a critical period may lead to qualitative 

differences in the mental processing of grammatical information (e.g. Clahsen & Felser, 

2006b; DeKeyser, 2003; Paradis, 2004; Ullman, 2005). Third, L2 learners may suffer 

from computational resource limitations which lead to less automatized mapping of 

information across interfaces in L2 processing, either as a consequence of particular L1-

TL pairings or as a general effect of bilingualism (e.g. McDonald, 2006; Prévost & 

White, 2000b). 

Against the background of these different approaches, this thesis aims to identify 

whether convergence at L2 ultimate attainment is restricted to particular grammatical 

modules or grammatical interfaces, and whether non-convergence is due to limitations in 

linguistic competence or restrictions in processing performance. Finally, since it 

examines L2 speakers of various L1 backgrounds, the thesis explores whether 

convergence depends on particular L1-TL pairings. 
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The experiments 

 

This thesis tests L1 English, Dutch and Russian advanced to near-native speakers of 

German and native-speaker controls. Seven experiments will be reported on the 

grammatical representation and processing of discourse-driven word order optionality in 

German, so-called ‘scrambling’. Scrambling constitutes a good test case for studying the 

coordination of different types of linguistic information, since it brings together several 

aspects of linguistic knowledge and shows characteristic patterns in native processing 

(Table 0.1). 

German allows for the linear reordering of verbal arguments. As shown in the 

embedded clause in (2b), the object can optionally precede the subject. 

 

(2) a. Maria glaubt, dass der        Vater     den      Onkel     schlägt.     (SO)

  Maria thinks   that the-nom father     the-acc uncle      beats 

  ‘Maria thinks that the father beats the uncle.’ 

 b. Maria glaubt, dass [den     Onkel]1  der       Vater   t1  schlägt.             (OS) 

 

Scrambling in (2b) reorders the verbal arguments. Morphologically, scrambling is 

indexed by case marking on the determiners. Further, the optionality of scrambling is 

constrained at the interfaces of syntax with (a) the lexicon, (b) semantics, and (c) 

discourse. These interfaces also modulate the processing of scrambling in that they affect 

the ease of processing scrambled OS orders (2b) compared to SO orders (2a), so-called 

reanalysis.  

 

Module/Interface Effects in grammar Effects in processing 

Syntax Argument reordering  Reanalysis from SO to OS order 

Syntax-Morphology Inflectional marking of 

argument reordering  

Different reanalysis effects depending on 

inflection type (case vs verbal agreement) 

Syntax-Lexicon Thematic constraints on 

argument order 

Thematic effects on reanalysis 

Syntax-Semantics Interpretive constraints on 

argument reordering 

(definiteness) 

- 

Syntax-Discourse Information-structural 

constraints on argument 

reordering (focus) 

Information-structural effects on reanalysis 

Table 0.1. Interfaces of scrambling in grammar and processing. 

 

Table 0.1 gives an overview of the types of interface phenomena in grammar and 

processing studied in this thesis. Table 0.1 lists the type of grammatical module or 
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interface, the effects of the interface in the grammar of scrambling, and, in the rightmost 

column, their effects in the native processing of scrambling. 

For the syntax-semantics interface, no processing effects have been reported in 

native processing research, so this aspect will not be considered for L2ers in this thesis. 

All other phenomena will be tested in seven off-line and on-line experiments on the 

grammar and processing of scrambling at L2 ultimate attainment.  

 

Research questions and hypothesis 

 

For each phenomenon, this thesis pursues the general research question in (3) 

 

(3)   General research question 

Do adult speakers at L2 ultimate attainment converge on target off-line 

grammatical knowledge and target on-line processing patterns of German 

scrambling and its associated interface properties? 

 

With respect to the general question, three subquestions will be addressed (4). 

 

(4)   Subquestions for research 

  a. Is there a disjunction in convergence between the syntax and the  

    interfaces of scrambling? 

  b. Is there a disjunction in convergence between grammatical       

    representation and grammatical processing at the interfaces in the L2? 

   c. Do L1 properties affect L2 convergence (L1 influence)?  

 

The starting point of the thesis is the Fundamental Identity Hypothesis which states that 

there are no qualitative differences between late L2 speakers and natives indexing a 

critical period in either grammatical representation or language processing (5). 

 

(5)   Fundamental Identity Hypothesis 

There are no fundamental differences between non-native and native grammatical 

representation or processing architecture forced by a critical period. Differences, 

if found, relate to factors characterizing L2 acquisition independently of a critical 

period, e.g. L1 transfer or performance factors, such as computational limitations, 

etc. 

 

The Fundamental Identity Hypothesis follows proposals that non-native grammars are 

epistemologically similar to native grammars (Schwartz, 1987; Schwartz & Sprouse, 

1996) and extends these proposals to language processing. In contrast to previous work 

on the critical period that takes quantitative identity between non-native and native 
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performance as the criterion for convergence, the Fundamental Identity Hypothesis 

isolates qualitative identity as the convergence criterion. It thus abstracts away from 

potential differences between natives and non-natives that inform L2 acquisition 

independently of possible critical periods. 

 

The findings 

 

On the basis of results from seven off- and on-line experiments, I argue that the 

Fundamental Identity Hypothesis is compatible with L2 performance across interfaces in 

grammatical representation and language processing.  

 

Although not all L2 groups converge on native performance levels for all interfaces 

across tasks, non-convergence between non-native and native performance can be 

systematically related to two factors: (a) computational limitations in accessing 

morphological information on-line, and (b) L1 transfer of grammatical representations 

and processing routines. Cross-experiment comparisons and a detailed account of the 

causes of non-convergence show that neither computational limitations nor persistent L1 

transfer are consequences of a critical period in L2 acquisition. Moreover, accounts of L2 

acquisition and L2 processing positing critical periods cannot readily explain these 

effects. 

 

In accordance with the Fundamental Identity Hypothesis, I conclude that late L2 

acquisition is not subject to a critical period in the domains of investigation. Finally, the 

account of L2 ultimate attainment developed in this thesis (Chapter 9) makes testable 

predictions for the comparative study of native and non-native performance at ultimate 

attainment.  

 

Broader significance of the study 

 

This thesis is the first attempt at testing a broad range of related phenomena in grammar 

and processing at L2 ultimate attainment for L2 speakers with different L1s. This study 

hence allows for a more precise identification of which aspects of non-convergence in 

late L2 acquisition are related to grammatical representation and which aspects of non-

convergence index processing limitations. 

 

In this respect, this thesis provides a contribution to research aiming to disentangle the 

relative impact of competence versus performance aspects in L2 acquisition. The findings 

reported in this thesis are relevant for the issues of the limits of L2 attainment, the Critical 

Period Hypothesis, theories of L2 grammar acquisition as well as models of L2 

processing. 
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How the book is organised 

 

The following nine chapters of this thesis are structured as follows. Chapter 1 introduces 

the Critical Period Hypothesis and discusses the current state of evidence of maturational 

constraints in second language acquisition of grammar. Turning to the use of grammar in 

processing, Chapter 2 reviews non-convergence in L2 processing and discusses in which 

ways processing difficulties point to effects of a critical period. The next three chapters 

sketch the background to the the experiments reported in this thesis: Chapter 3 develops 

an account of the grammar of scrambling from a cross-linguistic perspective. Chapter 4 

reviews the native processing of scrambling in German and analyses it within the Garden-

Path model of sentence comprehension. In Chapter 5, previous research on the L2 

acquisition of scrambling is discussed and the specific research questions and hypotheses 

are presented. Chapters 6 through 8 present the experiments on the morphosyntax 

(Chapter 6), the interpretation (Chapter 7), and the argument structure (Chapter 8) of 

German scrambling at L2 ultimate attainment. Finally, Chapter 9 puts all findings in 

perspective and discusses the guises and causes of non-convergence and their 

implications for formal L2 acquisition research and the Critical Period Hypothesis. 
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Generically, then, a critical period is preceded by a period of low sensitivity to a given 

stimuli and the subsequent critical period encompasses an onset, a peak period and an 

offset, as illustrated in Figure 1.1. It is succeeded by the subsequent flattening out of the 

ability to acquire a behavioural process in response to the particular stimuli. Typically, 

the onset of a critical period is rather abrupt, while the offset is more gradual; however, 

different geometries of critical periods can be envisaged and have been put forth (see, 

e.g., Bornstein, 1989, and Birdsong, 2005a for discussion). 

 

 

 

  

 

 

 

 

 

 

 

 

Figure 1.1. Geometry of prototypical critical period (adapted from Birdsong, 2005a). 

 

Critical periods have been found to underlie the development of diverse neurosensory 

capacities in biology (Knudsen, 2004). Critical periods conforming to the geometry in 

Figure 1.1 have been observed, for instance, in the development of vision in ferals (e.g. 

Hubel & Wiesel, 1970), haptic perception in mice (Glazewski, Chen, Silva, & Fox, 

1996), the mating song in a species of African frogs (Watson & Kelley, 1992), auditory 

orientation in the barn owl (Knudsen & Knudsen, 1990) and the song of various bird 

species, e.g. zebra finches and sparrows (Marler, 1990).  

Perhaps the closest analogue to the development of human language, the 

development of species-specific birdsong, has been demonstrated to be contingent on 

exposure to the song of conspecifics in the first year of life of certain bird species. 

Further, young birds must be able to hear themselves during that time in order to develop 

normal song patterns (e.g. Brenowitz, Margoliash & Nordeen, 1997). If these conditions 

are not met, the birds will develop abnormal song patterns that will not be qualitatively 

affected by later exposure to conspecific song patterns. Experimentally, it has further 

been shown that the emergence and the characteristics of birdsong can be modulated by 

direct neurophysiological intervention (e.g. lesioning brain areas dedicated to song 

learning) or hormonal manipulation, which suggests that the onset and offset of a critical 

period for birdsong is neurally founded and hormonally regulated (ibid). 
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In the human development of hearing, recent studies on auditory perception and 

speech comprehension of congenitally deaf children who have been fitted with cochlear 

implants at various ages suggest that age mediates the successful acquisition of auditory 

discrimination skills. Cochlear implants are surgically implanted devices that transform 

auditory signals into electrical pulses to stimulate the auditory nerves in individuals 

suffering from severe to profound hearing loss in order to emulate environmental 

auditory stimuli, in particular speech. Several studies find a non-linear relation between 

age of implantation and the development of auditory skills. They suggest that normal 

speech recognition development is contingent upon auditory input during a constrained 

critical period in the first few years of life (e.g. McConkey Robbins, Burton Koch, 

Osberger, Zimmerman-Phillips & Kishon-Rabin, 2004; Sharma, Dorman & Spahr, 2002; 

for critical discussion, see Harrison, Gordon & Mount, 2005). In view of these critical 

periods in the acquisition of sensorimotor capacities serving language comprehension, it 

is natural to ask whether critical periods can also be found for the neurocognitive 

representations of language. 

 

1.2.  The Critical Period Hypothesis and language acquisition 

 

Originally formulated by Penfield & Roberts (1959) and further elaborated by Lenneberg 

(1967), the idea that a constrained period of heightened neural sensitivity underlies 

language development has become widely espoused in research on first language 

acquisition to account for the contrast in speed, ease and success of normal child 

language development and the failure in later language acquisition when no relevant 

linguistic input was available during early childhood.  

Evidence to underscore the reality of critical periods for language acquisition is 

furnished by (a) feral children (for review, e.g. Curtiss, 1988), (b) congenitally deaf 

children acquiring sign language later in life (e.g. Mayberry & Lock, 2003) and (c) 

differences in auditory discrimination abilities of non-native phonemic contrasts in 

children at different ages (e.g. Werker & Tees, 2005). 

Although a critical period is often ascribed to language acquisition in general, 

there has been growing awareness that ‘language’ is too coarse-grained a concept to 

which to attribute maturational effects in toto (e.g. Eubank & Gregg, 1999; Long, 1990; 

Newport et al., 2001). Seeing that ‘language’ consists of multiple conceptually and 

neurally distinguishable subcomponents such as syntax, semantics, phonology, etc., each 

of these components could either be subject to critical periods of potentially different 

properties, scopes and temporal characteristics or be spared from maturational constraints 

altogether. 

Support for a differentiated conceptualization of multiple critical periods in 

language acquisition can indeed be found in many of the studies documenting linguistic 

failure in delayed first language acquisition. For instance, the well-known case of Genie, 
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who was completely deprived of linguistic input from the age of 1;6 to 13 years (Curtiss, 

1988), illustrates dissociations between linguistic components. After rescue, Genie 

showed quick development of vocabulary and communicative skills, whereas her syntax 

and intonation remained rudimentary even after prolonged exposure (for further 

examples, see Pinker, 1994: 290-296; Singleton & Ryan, 2004: 31-60). 

More recent studies furnish evidence that even subcomponents of linguistic 

domains, such as syntax or phonology, can be differentially affected by maturational 

constraints. In recent work on late-acquired sign language, Mayberry & Lock (2003; see 

also Mayberry & Lock, 2002) report on a comparative study of congenitally deaf 

individuals who had no exposure to (signed) linguistic input prior to age six and were 

tested more than 11 years after the delayed onset of tuition and usage of English as adults. 

Their linguistic knowledge was compared to three groups of adults who had received 

spoken or signed English input or spoken non-English (Urdu) input in early childhood 

and had had comparable lengths of exposure to English. On several tasks, the 

congenitally deaf individuals with no early exposure to language correctly judged some 

syntactic violations (ungrammatical auxiliary selection, ungrammatical object placement, 

ungrammatical conjunction) but performed at chance on identifying ungrammatical 

structures involving syntactic movement (passives, relative clauses). By contrast, the 

other groups showed no such asymmetry in behaviour. For phonology, findings of a 

similar nature indicating different age effects depending on the type of phonological 

phenomena have been reported in the context of cochlear implantation by Harrison, 

Gordon & Mount (2005), and in the context of normal child development by Werker & 

Tees (2005). 

In sum, the robust findings that humans with no early exposure to language 

demonstrate persistent failure in late language acquisition suggest that critical periods 

constrain language development. However, different domains of language are 

differentially affected by early deprivation of input, with some showing better 

recoverability upon delayed exposure than others. 

 

1.3.  The Critical Period Hypothesis and second language acquisition 

 

1.3.1.  Conceptualizing the Critical Period Hypothesis in L2 acquisition 

 

Conceptualizing a critical period in the context of adult second language acquisition 

requires severe revisions to the way critical periods are commonly characterized (Eubank 

& Gregg, 1999). In contrast to the prototypical cases of critical periods, where no relevant 

external stimuli were available at critical moments, adult L2 acquisition by definition 

occurs against the background of successful L1 acquisition during the critical period. 

Hence, an adult L2 learner cannot be said to have missed the critical period for language 

acquisition outright; at the same time, acquiring the L2 indeed occurs outside the critical 
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period. Assuming, then, that L1 acquisition entails a particular neurocognitive 

organization of linguistic knowledge, acquiring an L2 in adulthood requires changes to 

the extant patterns established for the L1. Irrespective of the conceptualization of these 

changes, such neurocognitive reorganization implicates much more limited changes in 

neural architecture and cognitive processes compared to the large-scale organization of 

linguistic knowledge that underlies the transition from the child’s pre-linguistic state to 

its mature state (e.g. Lenneberg, 1967: 176). As a consequence, e.g. Eubank & Gregg 

(1999) caution that the behavioural reflexes of critical period effects observeable in adult 

second language acquisition should be relatively minor in scope.  

Against this background, critical period effects also need to be differentiated from 

age effects in L2 acquisition that are not maturationally bounded. Late L2 acquisition is 

likely to be susceptible to gradual effects of cognitive aging that begin in early adulthood. 

Cognitive aging affects language performance in causing slower and less efficient 

information processing and reduced working memory capacities (e.g. Park, 2000). In and 

of themselves, cognitive effects of aging may implicate less successful outcomes in adult 

L2 acquisition (e.g. Bialystok & Hakuta, 1999; Hakuta, Bialystok, & Wiley, 2003). 

Crucially, these age effects should be continuous and show a linear relation to age as 

opposed to the non-linear relation of age and acquisition predicted by a critical period 

(Figure 1.1). 

In addition, the componential organization of language potentially entails that 

there might be different critical periods for different linguistic subcomponents, with some 

subcomponents showing no critical periods and others being subject to critical periods of 

different onsets and offsets. In recent reviews of the literature on critical periods in L2 

acquisition, Long (2005) and Singleton (2005) give overviews of the varying ends of the 

offset that have been proposed for subparts of language. For phonetics and phonology, 

the proposals range from one year (e.g. Ruben, 1997) to twelve years of age (e.g. Scovel, 

1988), for morphosyntax, the suggestions extend from shortly after birth (Hyltenstam & 

Abrahamsson, 2003) to fifteen years of age (Long, 1990; 2005). Table 1.1 (adapted from 

Singleton, 2005) presents a schematic overview of some proposals. 
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 End of offset for 

general CP 

End of offset for 

phonology 

End of offset for 

(morpho-)syntax 

End of offset 

for semantics 

Penfield & 

Roberts (1959) 

9    

Lenneberg 

(1967) 

puberty    

Scovel (1988)  12   

Johnson & 

Newport (1989; 

1991) 

puberty or earlier    

Long (1990; 

2005) 

 6 or 12 mid-teens  

Ruben (1997)  1 4 16 

Hyltenstam & 

Abrahamsson 

(2003) 

shortly after 

birth 

   

Clahsen & 

Muysken (1986; 

1989); Hawkins 

(2001a) 

  puberty  

Table 1.1. Summary of proposals for offset of critical periods. 

 

An additional issue of debate is what the underlying causes of maturational constraints 

are. Within neurocognitive research, neurophysiological changes of various kinds have 

been argued to occur by the end of critical periods affecting cognitive representations and 

their use (for overview, see, e.g., Hyltenstam & Abrahamsson, 2003; Singleton, 2005). 

Within socio-affective research, critical period effects have been conceptualized more 

broadly as age-related effects in terms of motivational, emotional factors (e.g. 

psychological distance to the target-language community) or environmental factors (e.g. 

amount and type of L2 input, for overview, see, e.g., Franceschina, 2005). Table 1.2, 

based on Birdsong (1999a), Hyltenstam & Abrahamsson (2003) and Singleton (2005), 

sketches some of the factors and underlying causes of age-related effects in L2 

acquisition that have been advanced in the literature. 
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Type of explanation  Reason 

Neurophysiological Penfield & Roberts 

(1959) 

Loss of cerebral plasticity 

 Lenneberg (1967) Lateralisation 

 Pulvermüller & 

Schumann (1994) 

Myelination 

 Kim et al. (1997) Different spatial cerebral representations 

Cognitive Clahsen & Muysken 

(1986); Bley-Vroman 

(1990) 

Loss of access to Universal Grammar 

 Tsimpli & Roussou 

(1991); Hawkins & 

Chan (1997); 

Hawkins (2001a) 

Loss of access to parts of Universal Grammar 

 DeKeyser (2000); 

Paradis (2004) 

Decline in implicit learning 

 Felix (1987) Interference of analytical abilities 

 Newport (1990) Rising complexity of analytical ability in 

adults 

Affective-

motivational 

Krashen (1985) Blocking effects of ‘affective filter’ 

 Schumann (1978) Increase in social and psychological distance 

 Bialystok & Hakuta 

(1999) 

Changes in psychosocial factors (simplified 

input, motivation, schooling) 

Table 1.2. Causes of critical period and age-related effects in language development suggested in 

previous research. 

 

Of course, it is ultimately an empirical question to determine the behavioural 

manifestations, the nature and the timing of maturational disjunctions in (second) 

language development. Yet, the wide diversity of Critical Period hypotheses differing in 

scope and temporal characteristics renders it nigh-impossible to address THE Critical 

Period Hypothesis, since the Critical Period Hypothesis at best denotes a common frame 

of reference of approaches to L2 acquisition cast in terms of maturation or age effects on 

language development (e.g. Birdsong, 2004; Singleton, 2005). It is not the aim of this 

chapter to review all of these various approaches exhaustively or to evaluate their various 

merits.  

Bearing in mind the diversity of maturational accounts, I will address a working 

definition of a Critical Period Hypothesis in the rest of this thesis. Given this thesis’ 
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thematic focus on syntax and its interfaces and its theoretical commitment to a 

(generative) cognitive approach to psycholinguistics, I will put aside phonetics and 

phonology (for discussion, see, e.g., Bongaerts, 1999; Moyer, 1999, 2004) as well as 

socio-affective and learner-external factors of L2 acquisition. As a first approximation, 

the broad working hypothesis of critical period effects in L2 acquisition stated in (1) will 

guide the following sections in this chapter. 

 

(1)  Critical Period Hypothesis (working definition) 
There is a critical period for language acquisition terminating at the latest by 
puberty, beyond which it is not possible to acquire native-like neurocognitive 
representations and processing of (components of) syntax and its interfaces. 

 

Broadly speaking, one can identify two different strands of research testing for empirical 

evidence of a critical period, defined as in (1), in L2 acquisition: (A) the comparative 

approach, which focuses on the juxtaposition of different types of L2 acquisition, namely, 

child L2 acquisition and adult L2 acquisition, and (B) the ultimate attainment approach, 

which concentrates on testing the limits of adult L2 acquisition. For each approach, three 

types of evidence have been sought to substantiate the notion of a critical period (2). 

 

(2) Approaches and evidence: Critical periods in L2 Acquisition 

 

(A) Comparative approach (adult L2 versus child L2 learners) 

1) Child L2 acquirers (age of onset inside critical period) should outperform adult 

L2 acquirers (age of onset outside critical period) in terms of ultimate attainment. 

2) There should be a non-linear, bounded relationship between age of onset and 

ultimate attainment conforming to the geometric features of a critical period 

(Figure 1.1). 

3) Child L2 acquirers should show different developmental sequences compared 

to adult L2 acquirers if different acquisition mechanisms underlie child and adult 

language development. 

(B) Ultimate attainment approach (adult L2 learners versus natives) 

1) Adult L2 learners should not attain native-like proficiency in the target-

language. 

2) There should be qualitative differences in neurophysiological representation 

and cognitive processing between adult L2 learners and natives. 

3) Since critical period effects pertain generally to adult L2 acquisition, non-

native-likeness in the L2 should obtain regardless of L1-TL pairings. 

 

In the following, I will review in summary form the approaches and the types of evidence 

adduced in favour of maturational constraints in adult L2 acquisition to set the scene for 

the research reported in this thesis. This summary cannot do justice to the wide-ranging 
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research and writing on critical period effects in L2 acquisition; for more comprehensive 

reviews, the reader is referred to, e.g., Birdsong (1999b), DeKeyser & Larson-Hall 

(2005), Hyltenstam & Abrahamsson (2003), Long (1990; 2005) and Singleton & Ryan 

(2004). As indicated above, the following discussion will zoom in on (morpho-)syntax 

and ignore the development of, e.g., phonological knowledge and skills. 

 

1.3.2.  The comparative approach: Evidence and counterevidence  

 

The comparative approach adheres to the logic that qualitative dissimilarities in language 

development and attainment should obtain according to the age of L2 acquisition, that is, 

between child L2 acquirers and adult L2 acquirers. Typically, studies framed within the 

comparative approach test L2 learners at the endstate across a range of ages of onset of 

L2 acquisition to investigate whether (a) child L2 learners attain higher levels of 

attainment than adult L2 learners, and (b) whether the geometric features of a critical 

period (Figure 1.1) can be detected as a function of age for the phenomena tested.  

 

1.3.2.1. The shape of the age function in L2 acquisition: Johnson & Newport (1989) and  

      its replications 

 

By far the most influential study with this set-up is Johnson & Newport (1989). Johnson 

& Newport (1989) administered a 276-item aural grammaticality judgement task to 46 

Chinese and Korean L2 learners of English whose ages of onset, defined as age of arrival 

in the United States, varied from 3 to 39 years. All participants had had at least 5 years of 

exposure to English and had lived in the United States for minimally 3 years; on the basis 

of these data the participants were considered to have reached ultimate attainment in the 

TL. The study tested diverse aspects of surface English morphosyntax (e.g. past tense, 

third person, plural and present progressive marking, pronouns, determiners, particle 

movement, question formation, auxiliary selection, subcategorization and word order) in 

order to probe general proficiency in L2 English. The results attest that none of the 

participants with ages of arrival in the US above 15 years of age, termed ‘Late Arrivals’, 

score within the native speaker control range, whereas the lowest age group of Early 

Arrivals (3-7 years) is statistically indistinguishable from the native English controls. 

Johnson & Newport (1989) plot the total scores of the participants against their ages of 

onset, finding that the results conform to the non-linear geometric shape of critical 

periods (Figure 1.1). For participants with ages of arrival in the US below 15 years of 

age, there is a linear correlation between age of onset and performance (r=-.87), whereas 

for Late Arrivals (>15 years), age of onset does not predict performance, as indicated by a 

near-zero correlation coefficient (r=  -.16, p>0.05) and a random distribution of the 

scores. In short, age of arrival predicts performance among the Early Arrivals, whereas 

age of onset bears no predictive relation to performance among later learners. Johnson & 
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Newport interpret this discontuinity as evidence in favour of a critical period, arguing that 

maturational constraints terminating a critical period for language acquisition around 

puberty (15 years of age) enforce an asymmetry in the relation between age and L2 

performance.  

 

The Johnson & Newport study has been reanalysed (Bialystok & Hakuta, 1994) and 

multiply replicated, either in full (Birdsong & Molis, 2001; DeKeyser, 2000) or in part 

(Bialystok & Miller, 1999; Flege, Yeni-Komshian & Liu, 1999; Johnson, 1992; 

Kellerman, 1995; McDonald, 2000). Some support the original interpretation, e.g. 

DeKeyser (2000), while others challenge both major findings of the Johnson & Newport 

(1989) study, namely, (a) that younger learners categorically outperform post-puberty L2 

learners and (b) that there is a non-linear dependency of accuracy on age of arrival. 

As for absolute performance differences, there is a sizeable overlap of the 

accuracy scores for Early and Late Arrivals in the Johnson & Newport (1989) study and 

all of its replications, suggesting that there is no categorical disparity in potential L2 

attainment as a function of age. Moreover, Birdsong & Molis (2001) tested Spanish 

learners of English, who had been residents in the US for at least 10 years, on all items of 

the Johnson & Newport (1989) study and report that one post-puberty learner in their 

study scored within the native-speaker range and thirteen late arrivals achieved more than 

92% accuracy on the task. Similarly, some of the 14 post-puberty Spanish learners of 

English tested by McDonald (2000) perform at levels indistinguishable from native 

controls (and Flege et al., 1999 for Korean learners of English; see also Kellerman, 1995 

for Dutch learners of English). 

As for the shape of the age function, in a reanalysis of the original data from 

Johnson & Newport (1989), Bialystok & Hakuta (1994) demonstrate that when the group 

distinctions between Early and Late Arrivals are made at a different age outside the 

bounds of a critical period, namely at age of arrival of 20 years, the strong correlation of 

age of arrival and accuracy for the younger learners remains (r=-.87), whereas there is a 

stronger and near-significant contingency between age of arrival and accuracy for the 

older learners (r=-.49) (see also Elman et al., 1996 for a different modeling of the 

Johnson & Newport data). A similar result is reported by Birdsong & Molis (2001) in 

their replication study. Most of the younger learners (ages of arrival below 16 years of 

age) perform at ceiling, so that no correlation between age of arrival and accuracy arises 

for the younger (r=-.24, p=.22) group. Yet, a regression analysis reveals that when the 

cut-off point between learner groups is set at 27.5 years, the data conform to the 

geometric asymmetry of the Johnson & Newport (1989) data set. 

 Other studies report significant correlations between age of arrival and accuracy 

for all age groups (for overview, see DeKeyser & Larson-Hall, 2005). Testing 57 

Hungarian learners of English who had lived in the US for a minimum of 10 years, 

DeKeyser (2000) finds a significant correlation between age of arrival and accuracy 
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across all learners (r=-.63, p<.001), yet not for either group of Early or Late Arrivals 

using the Johnson & Newport classification (for Early Arrivals: r=-.04; for Late Arrivals, 

r=-.26). For 240 Korean learners of English with a minimum length of residence in the 

US of 8 years, Flege et al. (1999) find significant correlations between age of arrival and 

accuracy equally for Early Arrivals, defined either as younger than 12 or 15 years, and for 

Late Arrivals. Bialystok & Miller (1999) also report significant correlations for Early and 

Late Chinese and Spanish Arrivals. In the Birdsong & Molis (2001) study, only the Late 

Arrivals showed a correlation between age of arrival and accuracy (r=-.69, p<.0001, see 

also McDonald, 2006). For a group of 28 Spanish learners of English with a minimum 

length of residence of 3 years and a group of Vietnamese learners of English with a 

minimum period of residence in the US of 9 years, McDonald (2000) finds correlations 

between age of arrival and accuracy across all age ranges (Spanish: r=-.61; Vietnamese: 

r=-.59). Other experimental studies on the age function (e.g. Johnson & Newport, 1991; 

Lee & Schachter, 1997; Weber-Fox & Neville, 1996) have been subject to similar 

criticisms and reanalyses.  

Further, some studies on the self-assessment of English language proficiency of 

immigrants to the US in census data (e.g. Chiswick & Miller, 2007; Hakuta et al., 2003; 

Wiley, Hakuta & Bialystok, 2005) find a monotonically decreasing, yet no discontinuous, 

relation between age and self-assessed proficiency level. Such failure to find 

discontinuity suggests that age effects on acquisition are not maturationally bounded, or 

at least not maturationally bounded in a manner conforming to the geometry of critical 

periods. 

 In sum, the Johnson & Newport (1989) study and its replications on the shape of 

the age function in L2 acquisition do not lend unequivocal support to the reality of a 

maturationally constrained period underlying language acquisition. Instead, the research 

in response to Johnson & Newport (1989) furnishes evidence that factors other than age 

of onset can be recruited to explain a large extent of the performance differences between 

pre- and postpubescent learners. These factors are either independent of age of 

acquisition, such as levels of education (Kellerman, 1995), task-modality (aural vs 

written, Bialystok & Miller, 1999; Johnson, 1992), L1-target-language pairings (Birdsong 

& Molis, 2001; McDonald, 2000), or potentially confounded with age of acquisition, 

such as use of the L2 (Flege et al., 1999), extra-grammatical memory limitations 

(McDonald 2000) or lexical decoding ability in post-pubescent learners (McDonald, 

2006). I come back to many of these factors in the discussion of the present experiments 

in Chapter 9. 

Finally, the performance of the subjects, especially the Late Arrivals, was found 

to vary depending on the grammatical construction types tested (e.g. Birdsong & Molis, 

2001; Flege et al., 1999; Kellerman, 1995; McDonald, 2000; 2006). For instance, Flege et 

al. (1999) reclassify the wide-ranging and diverse set of items used by Johnson & 

Newport into two classes of (a) ‘rule based’ sentences exemplifying regular 



Chapter 1 

 

18

morphological inflection and (b) ‘lexically based’ sentences of irregular aspects of 

English morphology. Not only do these two subclasses yield different scores for the late 

learners, with lexically based violations proving much harder, the two classes also pattern 

differently relative to age of arrival and other factors (e.g. education and use of the L2). 

These findings underscore that different aspects of linguistic knowledge, in particular, 

different aspects of morphosyntax, can be differentially affected by age and other factors 

(see also Lee & Schachter, 1997; Weber-Fox & Neville, 1996). 

In sum, research on the shape of the age function in L2 acquisition remains 

inconclusive with respect to the questions (a) as to whether there is a non-linear relation 

between age of onset and attainment, (b) as to when the offset of critical periods occurs, 

(c) as to whether age is the primary cause of declining L2 attainment and (d) as to 

whether maturation equally affects all areas of (second) language proficiency.  

 

1.3.2.2. Adult L2 versus child L2 developmental sequences 

  

Another comparative approach to the issue of critical periods in language acquisition is 

advocated by Schwartz (1992; 2003; 2004). Schwartz notes that comparing adult and 

child L2 acquirers in terms of ultimate attainment might miss underlying similarities in 

cases when adult L2 acquirers fail to reach levels of attainment on a par with child L2 

acquirers. Seeing that limitations on L2 ultimate attainment could be due to multiple 

causes, age-related or not, Schwartz advocates studying parallels in the development of 

adult and child L2 acquisition. The logic of this approach holds that if there is symmetry 

in developmental sequences of adult and child L2 acquisition, there is symmetry in the 

underlying acquisitional mechanisms and thus evidence against maturationally enforced 

discontinuity between adult and child acquisition. Note that Schwartz limits the scope of 

developmental comparisons to grammatical phenomena for which children employ 

mechanisms specific to language acquisition, for instance, those defined by Universal 

Grammar (UG). These mechanisms should lead to a unique acquisitional sequence that, 

e.g., general learning mechanisms or other learning algorithms available beyond an 

alleged critical period could not emulate. In these cases, parallels in developmental 

sequences between adult and child L2 acquirers provide evidence of the continued 

availability of the specific learning mechanisms underlying child language acquisition. 

A crucial property of the developmental sequences approach is that it is framed 

within L2 acquisition, because comparing adult and child L2 acquirers allows for 

controlling variables such as bilingualism and L1 transfer. If developmental divergence is 

found between adult L2 and child L1 acquirers, such divergence might result from 

asymmetries between monolingual and bilingual acquisition. In particular, L1 transfer 

might affect the developmental sequences of L2 acquirers. By comparing adult and child 

L2 acquirers of the same L1, however, these differences are levelled. Hence, by tracking 

the development of adult and child L2 learners of identical L1 backgrounds, evidence for 
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or against the continued availability of the learning mechanisms that are operative in 

childhood can be gathered. 

A recent example of a study adhering to Schwartz’ (1992; 2003; 2004) logic is 

Unsworth (2005), which will be discussed in greater detail in Chapters 5.2 and 5.3. 

Briefly, Unsworth charts the development of obligatory object movement across negation 

in a cross-sectional study of adult and child English-Dutch Interlanguage. Both for child 

and adult L2 learners, three successive and implicational stages, i.e. no object movement, 

optional movement and obligatory movement, are observed across comparable and 

matched proficiency ranges (for details, see Chapter 5.2). Other studies testing for 

identity in developmental sequences between adult and child L2 acquisition investigated 

German word order by L1 Romance speakers (Schwartz, 1992), English particle verbs by 

L1 Spanish learners (Gilkerson, 2004), adjectival inflection in L2 Dutch (Weerman, 

Bisshop & Punt, 2003) and finiteness and negation in Russian-German Interlanguage 

(Jordens & Dimroth, 2006; for other studies, see Unsworth, 2005: Chapter 1). However, 

the focus of these studies on the course of L2 development means that these studies 

remain agnostic on the outcomes of L2 development. In other words, they do not address 

the possibility that maturational effects might not affect the paths of L2 development but 

rather impose limits on the outcomes of L2 development. 

 

1.3.3.  The ultimate attainment approach 

 

The ultimate attainment approach focuses on the core characteristic of critical periods, 

namely, the time-boundedness of acquisitional mastery.
2
 More specifically, it seeks to 

ascertain whether native-like attainment is possible for post-critical-period learners and 

thus whether there are underlying cognitive and neurophysiological commonalities 

between native and non-native ultimate attainment. Broadly speaking, research on 

ultimate attainment has taken two lines that differ in their approach to the study of native-

likeness:  

                                                 
2 Terms other than 'ultimate attainment' have been employed to characterize the study of highly advanced 

L2 learners, such as ‘near-nativeness’ (e.g. Sorace, 2003), the ‘L2 endstate’ (e.g. Lardiere, 1998b) or 

‘fossilization’ (e.g. Han, 2004). As has often been noted, none of these terms seems satisfactory. 

Dismissing the possibility of native-like outcomes in adult L2 acquisition, ‘near-nativeness’ explicitly 

suggests that native-like performance can at best be approximated in L2 acquisition, while ‘fossilization’ 

has predominantly been used to refer to divergent L2 grammars that exhibit noticeable non-target-like 

properties (for discussion, see Long, 2003). The teleological phrasing of the terms ‘ultimate attainment’ and 

‘endstate’ denies further L2 development, be it acquisition or attrition, beyond a given point. For want of a 

better term, I will adopt the terms ‘ultimate attainment’ and ‘L2 endstate’ to identify the idealized limit of 

L2 acquisition and use them interchangeably, whilst recognizing the idealization inherent in them. Ultimate 

attainment and the L2 endstate will thus be defined as denoting an interlanguage system after prolonged 

and sustained exposure and high levels of proficiency that is structurally stable in the sense that further 

acquisition other than of vocabulary is not likely.  
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(A) Descriptive studies seek to establish whether comprehensive native-likeness is 

attainable for adult learners across a range of constructions, spanning different and 

unrelated facets of general language proficiency. 

(B) Linguistic-cognitive studies attempt to identify the similarities and dissimilarities in 

the mental representations, cognitive processes and neurophysiological underpinnings of 

native and non-native grammars and typically focus on specific and theoretically well-

defined grammatical phenomena. 

 

Whereas the first approach is broader in scope, the two approaches are not mutually 

exclusive and overlap to a certain extent. I will first review some of the research within 

the descriptive approach in order to provide an overview as to whether native-likeness 

has been found to be attainable for post-pubescent L2 learners. This will serve as a 

benchmark for the subsequent discussion. Since the experiments in this thesis follow the 

rationale of the second, linguistic approach, I will review these studies in greater detail 

and outline the models of L2 acquisition that build on these data. 

 

1.3.4.  Descriptive studies 

 

Studies aiming to test for native-likeness across a range of target-language aspects have 

yielded mixed results. Despite pre-screening of participants for native-like appearance in 

the L2, earlier studies report that none of the adult L2ers tested scored within native-

speaker ranges (Coppieters, 1987; Hyltenstam, 1992).  

Coppieters (1987) recruited 21 highly proficient adult learners of French of 

various L1s, who had all arrived in France after age 18 and who had been referred to 

Coppieters as native-like L2 speakers of French. The participants were presented with a 

107-item oral grammaticality judgement task which probed knowledge of different 

aspects of French grammar, ranging from universal syntactic constraints on extraction to 

aspectual properties of particular French verbs. In the quantitative analysis of the 

judgement task results, all non-natives scored at least three standard deviations from the 

native control group mean. In the analysis of individual construction types, it was found 

that non-native deviance was least pronounced for universal syntactic constraints and 

most pronounced for aspectual properties of verb, thus indicating that language-particular 

and irregular properties are hardest to master. Analyzing the error frequency of adult and 

child Finnish and Spanish learners of Swedish in written and oral production, Hyltenstam 

(1992) reports that for all of the adult learners first exposed to Swedish at or above age 7, 

the composite error frequency was higher than for any of the native controls.  

In a partial replication of Coppieters (1987), Birdsong (1992) recruited 20 native 

English speakers who had started learning French after age 11 and had lived in France for 

a minimum of three years. A subset of the items from Coppieters (1987) and items 

exemplifying complex features of French grammar were tested in a judgement task. Of 
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the 20 participants, 15 fell within the native controls’ judgement range. Similarly, as 

noted above, some adult learners in the replications of the Johnson & Newport (1989) 

study scored within the native-speaker range (Birdsong & Molis, 2001; McDonald, 

2000). In the most comprehensive study of individual learners to date, Ioup, Boustagui, 

El Tigi & Moselle (1994) tested two adult English learners of Arabic in a battery of tasks 

tapping pronunciation skills and grammatical knowledge. The latter was investigated in a 

grammaticality judgement, an anaphora interpretation and a translation task. Of the two 

subjects tested, one achieved native-like accuracy on the anaphora interpretation and the 

translation task throughout, deviating only mildly from native performance on the 

grammaticality judgement task. Hyltenstam & Abrahamsson (2003) report that one 

individual adult learner performed indistinguishably from natives in a battery of tasks on 

L2 Swedish.  

 In a study that straddles the line between the descriptive and the linguistic 

approach, White & Genesee (1996) tested whether adult L2 learners of various L1s 

performed in the native range on judging and producing complex wh-extractions in 

English. Long-distance wh-extractions are constrained by universal principles such as 

Subjacency or the Empty Category Principle (e.g. Rizzi, 1990). Eighty-nine learners of 

ages of onset ranging from birth to over 16 years of age were screened for native-likeness 

in oral interviews and assigned to two groups depending on whether they were identified 

as native-like or not (near-native versus non-native). In a timed grammaticality 

judgement task and a written question formation task, the near-native L2 group 

performed on a par with the native controls in all but one condition in terms of judgement 

accuracy, response time and question-formation accuracy. Moreover, there was no age 

effect within the near-native group, suggesting that age of onset does not affect accuracy 

or speed of performance in the tasks. Indeed, a comparison of the latest-arriving near-

natives (16+ years) with the native controls yielded no significant differences. By 

contrast, the non-native L2 group displayed significantly lower accuracy and longer 

reaction times compared to the natives. The White & Genesee (1996) study documents 

that native-like attainment is possible for post-pubescent learners even for complex 

syntactic constructions. However, the fact that most of the participants in the White & 

Genesee (1996) study were native speakers of French, which exhibits almost analogous 

restrictions on wh-extraction as English, potentially curbs the generalizability of the 

results (for discussion, see, e.g., Eubank & Gregg, 1999; Long, 2005).  

In sum, more recent studies adhering to the descriptive approach indeed furnish 

evidence that some post-pubescent learners manage to score within the native speaker 

range across a variety of tasks. Taken as such, these findings indeed provide individual 

prima facie counterexamples to the categorical claim of the Critical Period Hypothesis 

that acquisition outside maturationally privileged time span never results in native-like 

attainment.  
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Critics point out that descriptive studies are constrained by potential limitations in scope 

of their findings and in terms of the validity of the tasks employed (e.g. DeKeyser, 2000; 

Eubank & Gregg, 1999; Long, 1990, 2005). In terms of scope, descriptive studies 

spanning a range of linguistic phenomena invite questions about (a) the extent to which 

native-likeness is pervasive across different areas of linguistic knowledge, such that 

comprehensive native-likeness is attainable, (b) the extent to which native-likeness is 

limited to or dependent on specific L1-TL pairings, and (c) the extent to which the nature 

of non-native linguistic knowledge conforms to that of native speakers. 

In terms of task, critical questions are raised as to (a) whether the task is 

sufficiently difficult to pose a genuine challenge for achieving native-likeness, (b) 

whether the task probed native-like implicit, linguistic knowledge or whether it allowed 

for metalinguistic reflection and the application of explicitly taught information and (c) 

whether native-likeness attested in a particular task generalizes across tasks.  

Several recent studies have attempted to address these issues. Marinova-Todd 

(2003) recruited 30 postpubescent learners of English of various L1s with a minimum 

residence of five years in the US. Nine tasks covering pronunciation (e.g. reading aloud), 

morphosyntax (e.g. a replication of White & Genesee, 1996), lexical knowledge (e.g. an 

adapted version of the Peabody Vocabulary Test) and language use (e.g. narrative 

coherence) were administered to the 30 non-native and 30 native participants. The global 

results demonstrate that 3 of the 30 non-natives score within native speaker ranges across 

all nine tasks and 6 other participants perform in the native range on seven of the nine 

tasks. Birdsong (2005c) reports on a multi-task study of 22 adult Anglophone learners of 

French who had spent at least five years in France. They were subjected to seven tasks 

covering pronunciation and morphosyntax, all of which were designed to incorporate 

difficult TL phenomena. Although no single learner scored within the native range across 

all tasks, three of the 22 participants performed in the native range on five or six of the 

seven tasks. Based on ten tasks covering phonology, grammar and idiomatic knowledge 

of L2 Swedish by native Spanish speakers, Hyltenstam (2007) reports that some adult 

learners score within the native ranges on seven out of ten tasks. Seen in conjunction, 

then, the studies by Marinova-Todd (2003), Birdsong (2005c) and Hyltenstam (2007) 

suggest that adult learners can in some cases attain wide-ranging native-likeness across 

tasks and linguistic skills.  

Testing adult learner groups of Dutch from distinct L1 backgrounds, van Boxtel 

(2005) investigates dummy subject constructions that are deemed to be hard to acquire, 

not least because they exhibit many language-particular properties and are not subject to 

instruction. In a sentence-preference judgement task and a sentence-imitation task, the 

performance of 15 L1 German, 15 L1 French and 13 L1 Turkish postpubescent learners 

of Dutch who were screened for superior proficiency was compared to that of 44 native 

speakers of Dutch. In the tasks, 3 L1 German, 4 L1 French speakers and one L1 Turkish 

speaker performed within the native-speaker range and were not statistically 
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distinguishable from native speakers. In line with White & Genesee (1996), then, van 

Boxtel (2005) shows that native-likeness is attainable in syntax for late L2 learners and 

extends this finding to typologically more distant L1-TL pairings such as Turkish-Dutch. 

While these studies present an important step forward in documenting native-

likeness in late L2 learners, they are in principle incapable of overcoming the inherent 

limitations of the descriptive approach that aims at documenting native-likeness at the 

behavioural level.  

First, by virtue of being a holistic concept, native-likeness cannot be isolated in 

one task or even across multiple tasks, so that the goalpost of native-likeness keeps 

getting moved or redefined (e.g. Birdsong, 2005b; Long, 2005). No matter how wide-

ranging a battery of tasks, the possibility of non-native-likeness in other areas or tasks can 

thus never be excluded. 

Second, even a wide-ranging battery of unrelated tasks that probes different 

(levels of) linguistic skills is not informative with respect to the nature of linguistic 

knowledge that is acquirable in adult L2 acquisition. In the absence of a theoretical 

foundation of what it is that needs to be acquired in order to be native-like, i.e. a property 

theory of linguistic knowledge (see, e.g., Gregg, 1996), identifying native-like behaviour 

in language tasks does not speak to the issue of whether non-native grammatical 

representations and processing are equivalent to those of native speakers. Conversely, 

finding non-native-like behaviour does not imply that the non-native grammatical 

representations and processing are necessarily epistemologically distinct from those of 

native speakers (Schwartz, 1987, see also Chapter 9). The issue of qualitative identity 

between native and non-native competence has been studied within the linguistic-

cognitive approach to L2 ultimate attainment. 

 

1.3.5.  The linguistic-cognitive approach 

 

The linguistic-cognitive approach takes the constructs and categories of linguistic theory 

as the starting point for investigating similarities and dissimilarities between native and 

non-native grammars. As a consequence of this conceptual shift, the criterion of ‘native-

likeness’ is replaced by the criterion of ‘target-likeness’ or ‘convergence’. Convergence 

can be defined as conforming to the particular grammatical constraints of the target 

language under investigation. By recasting the criterion of native-likeness in terms of 

adherence to grammatical constraints and representations of the target language, 

similarities and dissimilarities between mature native and endstate non-native grammars 

can be related to the mental architecture of grammar and language processing, e.g. as 

described in generative theory. 

On the basis of learnability considerations in first language acquisition, generative 

models of grammar posit the existence of a narrowly restricted set of universal, innate 

linguistic constraints (Universal Grammar) and a modular organization of the mind that 
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includes a designated language module (the language faculty). The following section 

gives a brief overview of the modular organization of grammar. 

 

1.3.5.1. Modularity and interfaces 

 

According to the recent version of the theory, the Minimalist Program (Chomsky, 1995; 

2000; 2001), the language faculty consists of autonomous submodules, with a 

computational syntactic module (CHL) connecting the lexicon with the interfaces of the 

output modules, Logical Form (LF) for interpretation and Phonetic Form (PF) for 

phonetic spell-out. These, in turn, feed the language external sensorimotor, articulatory-

perceptual system and the conceptual-intentional system, respectively. Figure 1.2 

illustrates the architecture of grammar in the Minimalist Program. 

 

 
                    

 

 

                (Syntactic) Spell-Out      

  

        
                  CHL 

                (Morphology)                    

 

 

  Phonology (PF)          Logical Form (LF) 

 

 

Figure 1.2. The organisation of grammar in the Minimalist Program.  

 

A basic requirement on the computational system CHL is that it satisfies the legibility 

conditions at the interfaces, i.e. it delivers its outputs in a form legible to the interfaces 

(Chomsky, 2000). It is thus assumed that the computational system generates expressions 

Exp = <Phon, Sem>, where Phon corresponds to information legible to PF and Sem 

corresponds to information interpretable at LF. Since the interfaces of syntax with other 

linguistic and extra-linguistic modules will be the focus of investigation in thesis, I 

briefly outline the characteristics of the syntactic interfaces in the following. 

 

The Lexicon 

 

On Minimalist assumptions, the lexicon stores lexical items in a format that is legible to 

the computational system. Lexical items consist of three types of features: phonological 

features (e.g. [-back]), semantic features (e.g. thematic features, [+anim]), and 

morphosyntactic features (e.g.  [-past]) (Chomsky, 1995: 277). Of the three featural types, 

LEXICON 
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only morphosyntactic features, also called formal features, are accessible to the syntactic 

computation CHL. These features encode cross-linguistic parametric variation (e.g. Borer, 

1984). Formal features are associated with functional, i.e. inflectional, categories. Formal 

features come in two types: interpretable features that contribute to semantic 

interpretation (e.g. categorial features, Φ-features of nominals) and features that are 

uninterpretable at LF (such as the EPP feature, Φ-features, Case, etc.). Solely the specific 

requirements of uninterpretable features drive the derivational process. The lexical items 

selected for expressing a particular proposition are grouped into the lexical array. 

 

Syntax  

 

The syntactic derivation of a sentence starts out with CHL recursively concatenating items 

of the lexical array in the operation Merge which yields new syntactic objects. Another 

syntactic operation is Move which rearranges syntactic objects. Move is tightly 

constrained by economy considerations. Only the parametrically specified values of 

formal features may occasion movement, thus leading to cross-linguistically variant 

surface syntax. A third operation, Agree, checks and deletes the features of functional 

heads and lexically marked categories that have been conjoined by Merge or Move 

against each other, thus locally licensing derivations. Once the uninterpretable features 

have been checked and deleted by virtue of the three syntactic operations, the syntactic 

derivation is complete. As by the legibility requirement, the syntactic derivation 

converges if it contains only features that are interpretable at the interfaces. 

 

The Syntax-Morphology Interface  

 

Within the original Minimalist model (Chomsky, 1995), morphology is allocated to the 

lexicon which stores complete lexical items, including their inflectional and phonological 

characteristics. In Distributed Morphology (DM) (Embick & Noyer, 2007; Halle & 

Marantz, 1993; 1994), a non-lexicalist framework partially espoused in the latest versions 

of the Minimalist Theory (e.g. Chomsky, 2001), the traditional view of the lexicon has 

been dissolved and, instead, morphological processes are distributed across different 

components of grammar. Word formation is syntactic or post-syntactic. Derivational 

morphology takes place in syntax. As for inflection, syntax only operates on bundles of 

features that are not yet associated with overtly realized morphological inflection. 

Inflection is inserted post-syntactically in a derivation (Late Insertion) on the branch from 

syntax to PF. Lexical insertion proceeds by way of competition between vocabulary items 

in which the item bearing inflectional features, e.g. person, number, case, that best 

matches the featural array of a terminal syntactic node is chosen.
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The Syntax-PF interface 

 

At the interface with PF, syntax delivers its computational output to the sensorimotor 

system in a format legible to the articulatory-perceptual system. Chomsky (2000) defines 

information legible at PF as temporally ordered, with prosodic and syllable structures and 

endowed with specific phonetic features and information about their relations (Chomsky, 

2000: 94). At PF, phonological rule systems independent of syntax then specify how to 

read relevant pieces of information off the syntactic output and translate them to 

sensorimotor outputs. 

 

The Syntax-LF interface 

 

At the LF interface, the syntactic output is fed to the conceptual-intentional system for 

interpretation. On the branch to LF, in what is commonly referred to as covert syntax, the 

computational system can operate on interpretable features to ensure convergence at LF 

without affecting outputs at PF. Information legible at LF includes certain arrays of 

semantic features, event and quantificational structure, etc. (Chomsky, 2000: 94).  

 

The conceptual demarcation of the language faculty into discrete, though interacting, 

linguistic modules within the Minimalist Program has been employed as the theoretical 

background of L2 acquisition research. Before I review previous research on L2 ultimate 

attainment at the interfaces, I outline the rationale of generative L2 acquisition research in 

the following sections. 

 

1.3.5.2. Generative L2 acquisition: From Poverty of the Stimulus to the difference- 

        oriented approach 

 

The central contention of generative acquisition research has been the stipulation of a 

domain-specific and genetically encoded blueprint of possible natural-language 

grammars to account for the speed, effortlessness, relative developmental uniformity and 

universal success of L1 acquisition in spite of varying, finite and degenerate input (e.g. 

Crain & Thornton, 1998; Hornstein & Lightfoot, 1981). A large range of linguistic and 

psychological developmental studies has supported the validity of this claim for native 

language acquisition (see, e.g., Crain & Lillo-Martin, 1999; Guasti, 2002). In recent 

decades, the relevance and applicability of Universal Grammar to (adult) L2 acquisition 

has been demonstrated in a large body of studies (for overview, see. e.g., Hawkins, 

2001a; White, 2003b). As in L1 acquisition, the conceptual motivation for postulating 

innate grammatical knowledge in (adult) L2 acquisition comes from the logical problem 

of language acquisition.  
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The logical problem of language acquisition (e.g. Hornstein & Lightfoot, 1981) 

arises if speakers display subtle and complex grammatical knowledge that could not have 

been induced from the available input in combination with non-linguistic cognitive 

learning strategies so that the involvement of pre-given linguistic knowledge is logically 

implicated. In L2 acquisition, an analogous Poverty of the Stimulus (POS) constellation 

obtains if two conditions are met (e.g. White, 1989, 2003b): 

 

- A grammatical constraint must not be instantiated in the learner’s L1, so that 

knowledge of it cannot be accessed via the L1 

- This constraint must be underdetermined in the TL input, i.e. neither relevant 

positive nor negative evidence is available to the learner in the input or instruction 

 

A by-now large number of studies has examined POS phenomena in the areas of 

distributional syntax and the syntax-semantics interface in adult L2 acquisition (for 

overview, see Schwartz & Sprouse, 2000; White, 2003b: Chapter 2). For syntax, adult L2 

speakers consistently display empirically underdetermined knowledge on restrictions on 

long distance wh-movement in L2 English (e.g. Martohardjono, 1993; Uziel, 1993; White 

& Juffs, 1998) and optional word orders in L2 German (Hopp, 2005; Schreiber & 

Sprouse, 1998), constraints on quantifier binding in L2 Japanese and L2 Spanish (e.g. 

Kanno, 1996; 1997; Pérez-Leroux & Glass, 1999) and the binding of reflexives in L2 

English (e.g. Finer & Broselow, 1986; Hamilton, 1998). At the syntax-semantics 

interface, adult L2 learners demonstrate subtle knowledge on interpretive contrasts in 

quantifier extraction and nominal reference in L2 French (e.g. Dekydtspotter, Sprouse, & 

Anderson, 1997; Dekydtspotter, Sprouse, & Anderson, 1998; Dekydtspotter, Sprouse, & 

Thyre, 1999/2000; Marsden, 2004; for overview, see Slabakova, 2006). I take these 

studies as furnishing strong empirical evidence of the involvement of Universal Grammar 

in adult L2 acquisition and as providing conceptual motivation for employing the 

architecture and categories of generative grammar in studying IL systems. 

POS studies provide compelling evidence against the most straightforward and 

comprehensive linguistic approach to critical periods, namely, the contention that 

maturational constraints enforce discontinuity in the availability of Universal Grammar 

for adult L2 acquisition (e.g. Bley-Vroman, 1990; Clahsen & Muysken, 1986; Meisel, 

1997; Neeleman & Weerman, 1997). I will thus not consider this option any further. 

Whereas POS-oriented studies place adult L2 acquisition in the generative 

framework by showing that the same grammatical architecture supports child L1 and 

adult L2 acquisition, they offer little in the way of delineating systematic differences 

between L2 and L1 acquisition. Hawkins (2001b) argues that progress in identifying the 

characteristics and limitations of adult L2 acquisition within generative research can 

better be gained by what he terms ‘difference-oriented’ studies (see also White, 2000). 

These are studies that systematically aim at uncovering whether and how components of 
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grammar or their interactions with one another or with other components of the mind 

differ in their operation between L1 and adult L2 acquisition. 

Difference-oriented studies employ (some version of) the grammatical 

architecture in Figure 1.2 as the starting point for exploring specific hypotheses about 

maturational effects in L2 acquisition. Against this backdrop, they investigate whether 

critical period effects can be located in: 

 

- particular grammatical modules or definable subparts of modules 

- the interfaces of grammatical modules 

- the interface of grammar with performance systems, e.g. the parser 

 

This thesis is committed to the difference-oriented approach in trying to uncover 

systematic similarities and dissimilarities between mature native grammars and non-

native grammars and in relating them to architectural or procedural properties of 

Interlanguage systems. The following sections of this chapter will thus be devoted to 

outlining a number of the linguistic approaches in order to locate age-related asymmetries 

between native and non-native grammars at ultimate attainment. 

 

1.3.6.  Guises and causes of non-convergence 

 

1.3.6.1. Limits on L2 ultimate attainment: The Interface Hypothesis 

 

Accounts of limitations on L2 ultimate attainment can be distinguished according to the 

nature (representational versus computational) of limitations, their cause (impairment 

versus inefficiency versus L1 interference) and the domain of their applicability 

(grammatical (sub-) modules versus interfaces). Figure 1.3 gives a schematic overview of 

where different approaches situate limitations on convergence at ultimate attainment. 

 
Nature    representational    computational 

 

Cause   impairment L1 interference   impairment inefficiency  L1 interference 

 

 

Domain         modules   interfaces                  parsing routes  

information integration 

     submodules  

   

 

Figure 1.3. Overview of approaches to non-convergence at L2 ultimate attainment. 

 

As for the nature of limitations on ultimate attainment, representational deficit theories 

assume that non-convergence can be identified in non-target-like grammatical 

representations, whereas computational approaches locate non-convergence in the 
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computation of grammatical knowledge. As for causes, three factors have been 

suggested: (1) impairment, i.e. a particular component of the grammatical or procedural 

architecture is divergent or incomplete compared to that of native speakers as a 

consequence of a critical period; (2) inefficiency, i.e. the processes used for computing 

grammatical representations are less automatized compared to those of native speakers; 

and (3) L1 interference, i.e. there is L1 influence on grammatical representations or their 

computation. These three factors potentially coexist or interact in causing non-

convergence. As for domains of application, any of the causes could affect grammatical 

modules or specific parts thereof, their interaction at the interfaces, or the use of different 

types of grammatical knowledge in real time. 

The descriptive studies on L2 ultimate attainment reviewed above already point to 

differential domains of non-convergence. Studies that focus on syntax (van Boxtel, 2005; 

White & Genesee, 1996) report a sizeable overlap of late L2 learners and natives. In 

studies that test a range of constructions, L2ers perform indistinguishably from natives on 

aspects of word order phenomena of the TL (Coppieters, 1987; McDonald, 2000; 2006), 

whereas they exhibit differences in inflectional morphology (Johnson & Newport, 1989 

and its replications) and semantic aspects of syntax (Coppieters, 1987). Hence, ‘narrow’ 

syntax seems to be relatively spared from persistent non-convergence, whereas the 

coordination of syntax with other grammatical information, e.g. morphological, semantic, 

seems prone to non-convergence. The generative framework in Figure 1.2 captures these 

findings in its distinction between syntax and its interfaces. Accordingly, Sorace & Filiaci 

(2006) term the disjunction between target acquisition of syntax and non-target-like 

interfaces at L2 ultimate attainment the ‘Interface Hypothesis’.  

The Interface Hypothesis describes non-convergence at the syntactic interfaces as 

expressed in residual optionality of target and non-target grammatical forms, persistent 

L1 effects or indeterminacy in grammatical performance. At present, the Interface 

Hypothesis does not constitute a model of L2 acquisition or L2 ultimate attainment; 

rather, it defines the typical locations of non-convergence in adult L2 acquisition.
3
 With 

reference to Figure 1.3, the Interface Hypothesis needs to be specified in terms of domain 

to answer the question as to whether all interfaces or which interfaces suffer persistent 

non-convergence, how non-convergence can be defined in terms of its causes 

(impairment, inefficiency, L1 interference) and its nature (representational, 

computational).   

In the remainder of this chapter, I will review existing research on L2 ultimate 

attainment at the syntactic interfaces as summarized in Table 1.3 in order to identify the 

                                                 
3 The Interface Hypothesis formulated by Sorace and colleagues further attempts to integrate aspects of 

non-convergence in adult L2 acquisition with non-convergene in bilingual language acquisition, L1 

attrition and diachronic language change (see Sorace, 2005). These linkages go beyond the remit of this 

thesis, and will thus not be considered further. 
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scope and the causes of non-convergence and the models of L2 ultimate attainment 

associated with them.  

I review studies that conclude that L2 grammars are representationally impaired in 

specific submodules (Franceschina, 2005; Sorace, 2003) and studies arguing for 

procedural constraints on the integration of information across different grammatical 

modules (Prévost & White, 2000b; White, 2003a). In addition, a study highlighting the 

effects of L1 transfer as a cause of divergent outcomes in L2 acquisition will be outlined 

(Sorace, 1993) as well as a study on the coordination of syntactic and discourse 

information (Belletti et al., 2007).  

 

Interface Phenomenon Model Claim Critical 

Period 

Grammatical 

gender 

‘Failed Functional 

Features’/ 

‘Representational 

Deficit’ Hypothesis 

L1 determines 

convergence on 

morphosyntax 

Yes 

Mapping/Morphological 

Competence 

Morphological 

underspecification 

No 

Syntax-

Morphology 

Verbal 

Inflection 

Missing Surface 

Inflection Hypothesis 

Computational limitations 

in lexical access 

No 

Syntax-

Semantics 

Aspect, 

Unaccusativity 

Full Transfer/Full 

Access 

L1 interference No 

Interpretable Features L1 determines 

convergence on 

interpretive porperties of 

syntax  

Yes Syntax-

Discourse 

Focus 

 Computational limitations 

in information integration 

No 

Table 1.3. Previous approaches to non-convergence at L2 ultimate attainment. 
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1.3.6.2. The syntax-morphology interface 

 

It has often been observed that inflectional morphology, in particular bound morphemes 

expressing, e.g., tense, verbal agreement, etc. and closed-class elements, such as 

determiners and auxilaries, pose protracted difficulty for adult L2 learners. For instance, 

early studies on morpheme acquisition orders note that the acquisition of inflectional 

morphology is a slow and gradual process (for review, see Zobl & Liceras, 1994) and 

inflectional morphology, alongside phonology, is considered a predominant feature of 

non-native-likeness (e.g. Long, 1990) and fossilization (e.g. Han, 2004; White, 2003a) 

among adult L2 speakers. 

 

In generative theory, inflectional morphology is closely linked to parametric variation in 

syntax. Syntactically, inflectional morphology is represented in uninterpretable features 

hosted in functional heads, e.g. a [+Tense] feature can be realized in the functional head 

T and can attract a concomitantly [+Tense]-marked verb, thus occasioning verb raising. 

Morphologically, inflectional morphology is spelled out according to the language-

particular morphological paradigms. It has been a matter of debate whether the abstract 

relationship between syntax and morphology also implicates an ontological relationship 

between syntactic representations (e.g. the [+Tense] feature), and morphological forms 

(e.g. –ed suffixation for past tense in English). Different answers to this questions amount 

to different conceptualizations of the syntax-morphology interface. 

At one end of the spectrum of approaches, the ‘Rich Agreement’ Hypothesis (e.g. 

Rohrbacher, 1999; Vikner, 1997), based on typological studies, holds that identification 

of the richness and complexity of morphological paradigms determines the feature 

strength of functional features in syntax. In acquisition work, corollaries of this approach 

posit that acquisition of the morphology of inflection precedes or equates acquisition of 

its associated abstract syntactic features (e.g. Beck, 1998; Clahsen, Eisenbeiss & 

Vainikka, 1994; Eubank & Grace, 1998; Hawkins & Chan, 1997; Vainikka & Young-

Scholten, 1994). For ultimate attainment, these models hold that problems with 

inflectional morphology index permanent non-convergence in syntax at the L2 endstate 

(Beck, 1998; Hawkins & Chan, 1997; Tsimpli, 2003; Tsimpli & Dimitrakopoulou, 2007). 

At the other end of the spectrum, separationist approaches dissociate syntactic 

features and morphological spell-outs, arguing that syntactic features are not contingent 

on morphological realization; in acquisition work, these approaches hold that functional 

features and their syntactic consequences can be instantiated irrespective of whether their 

associated morphological forms have been acquired (e.g. Haznedar & Schwartz, 1997; 

Lardiere, 1998b; 2000; Prévost & White, 2000b). Incomplete acquisition of inflectional 

morphology does not reflect incomplete acquisition of syntax; rather, non-convergence in 

inflectional morphology signals incomplete acquisition of (a) morphology or (b) the 
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mapping between syntax and morphology (for overview, see Lardiere, 2000; White, 

2003b: Chapter 6). 

With a view to establishing the nature of persistent problems with inflectional 

morphology in adult L2 acquisition, it is hence essential to consider morphological and 

syntactic aspects of inflectional morphology to determine whether there is a dissociation 

between them in endstate L2 acquisition. In the remainder of this section, I will first 

outline a non-separationist approach to deviance in inflectional morphology in gender 

marking (Franceschina, 2005); subsequently, I review separationist approaches for tense 

and verbal agreement (Lardiere, 1998b; Prévost & White, 2000b). 

 

1.3.6.2.1. Representational impairment in syntax? – the ‘Failed Functional  

           Features’/’Representational Deficit’ Hypothesis and grammatical gender 

 

Morphologically, grammatical gender divides nouns into nominal classes. Syntactically, 

gender triggers agreement between nouns and other syntactic categories (e.g. determiners, 

adjectives, verbs, participles, pronouns, etc.). Gender agreement is construed as a 

multiple feature checking process in syntax. In Spanish, for instance, which distinguishes 

between masculine and feminine gender, complex nominals are multiply marked for 

gender (4). 

 

(4) las        pequeňas mesas      blancas 

 theFEM  smallFEM  tablesFEM  whiteFEM 

 ‘the small white tables’ 

 

It is commonly assumed that determiner, noun and adjectives are concatenated in 

structural configurations that allow for feature checking and deletion under Agree (e.g. 

Carstens, 2000; Valois, 1991). Gender agreement also underlies the identification of 

pronouns; for instance, pronoun reference in the question in (5) is identified by gender 

agreement with the subject of the preceding sentence. 

 

(5) Los dos enchufes que compré estaban fallados. ¿Será posible cambiarlos por unos 

neuvos? 

 ‘The two plugs I bought were faulty. Could I change them for new ones?’ 

 

Errors in gender marking and gender agreement are well attested in intermediate and 

advanced learners (e.g. Bruhn de Garavito & White, 2000; Hawkins, 2001b; Sabourin, 

2003; White, Valenzuela, Kozlowska-MacGregor, Leung & Ben Ayed, 2001). Moreover, 

L2 learners with L1s instantiating grammatical gender outperform learners with L1s not 

marking gender; yet even the latter attain relative success in L2 gender marking and 

agreement (Sabourin, 2003; White et al., 2001).  
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For gender agreement at L2 ultimate attainment, Franceschina (2001) reports a 

case study of an adult English learner of Spanish with a length of residence in Spanish-

speaking countries of 24 years. In the transcription of spontaneous speech elicited in an 

interview with this learner, 94 minutes and 1539 clauses are covered. For adjective-noun 

agreement, 53 errors in 688 contexts (7.8%) are attested, with 41 errors reflecting 

inaccurate gender agreement and 12 errors owing to inaccurate number agreement. In a 

larger-scale study, Franceschina (2005) compares knowledge and use of grammatical 

gender agreement among endstate adult L2 Spanish speakers of L1s that also encode 

gender and L1 English speakers across a battery of tasks. These tasks comprised an oral 

interview, several cloze and multiple choice tasks, a grammaticality judgement task and a 

task in which subjects had to assign nonce words gender based on a variety of 

morphophonological cues (see Table 1.4). Sixty-eight postpubescent non-native speakers 

of Spanish participated, although the number of subjects varied across tasks. In total, 53 

speakers had L1s that mark grammatical gender (Arabic, French, German, Greek, Italian, 

Portuguese), the [+gen] group, and 15 speakers had English as their L1, the [-gen] group. 

Prior to the tasks on gender, the participants were tested for general proficiency on a 43-

item multiple choice test and only those that scored within the native range were recruited 

for the subsequent experiments. Length of exposure and length of residence were not 

considered as variables, although participants must have had some naturalistic exposure 

to Spanish and stayed in a Spanish-speaking country at some point.  
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Test Task Type of 

gender 

agreement 

Natives [+gen] 

group 

[-gen] 

group 

Gender 

assignment 

multiple choice det-N 99.62% 99.29% 99.01% 

adj-N 100% 100% 90.35% 

pron-N 100% 100% 86.99% 

Interview4 spontaneous 

production 

det-N 100% 100% 92.71% 

Pronoun-noun 

association 

multiple choice pron-N 91.8% 86.4% 76.3% 

Inserting 

missing 

pronouns 

fill-in-the-gap 

task 

pron-N 98.9% 96.9% 94.3% 

adj-N 

(missing 

N) 

99.4% 98.9% 95.8% Cloze test: 

Missing N or 

adj 

multiple choice 

of N or adj 

adj-N 

(missing 

adj) 

96.7% 97.8% 75.9% 

det-N-adj 93.2% 94.9% 90% 

det-adj-N 91.9% 93.8% 89.6% 

det-N/pron 94.6% 96.8% 81.3% 

det-N/adj 96.5% 94.2% 86.7% 

pron-adj 99.5% 98.1% 82.5% 

Grammaticality 

Judgement 

Task 

off-line 

judgements 

pron-pron 98.1% 97.3% 85% 

Table 1.4. Overview of results from Franceschina (2005). Results converted to percentage of 

accuracy. ‘Adj’ is for adjective, ‘pron’ is for pronoun, ‘det’ is for determiner and ‘N’ is for noun. 

 

In a gender assignment task, determiners had to be provided for the 112 nouns used in the 

other experiments, and all groups scored above 99%. Hence, there were no significant 

differences between the [-gen] and the [+gen] groups in knowledge of grammatical 

gender in L2 Spanish. In all tasks probing gender agreement, however, there were 

significant differences in accuracy between the [+gen] and the [-gen] L2 groups. Table 

1.4 gives an overview of the diverse tasks and lists the accuracy of the groups on the 

                                                 
4 Note that interview data were only analysed for fifteen participants, i.e. five native, five [+gen] and five  

[-gen] participants, so that the production data come from a very limited subsample of the groups, 

consisting of less than ten percent of the [+gen] subjects and just one third of the [-gen] subjects. 



The Critical Period Hypothesis and Second Language Acquisition 

 

35

respective tasks in Franceschina (2005). For ease of comparison, all scores across tasks 

have been converted to percentage of accuracy. Although the [-gen] group reached very 

high levels of accuracy, the [+gen] group consistently outperformed the [-gen] group. The 

[+gen] group and the native control group significantly differed in accuracy only on the 

pronoun-noun association task; in all other tasks, their accuracy scores were statistically 

indistinguishable. 

The findings for the [-gen] group suggest that speakers of L1s that do not encode 

grammatical gender for lexical nouns have persistent problems with gender agreement 

that cannot be reduced to incomplete knowledge of gender. Franceschina (2005) 

interprets the findings as evidence of representational impairment in L2 acquisition along 

the lines of Hawkins and Chan’s (1997) ‘Failed Functional Features’ or ‘Representational 

Deficit’ Hypothesis (see also Hawkins, 2001a; Tsimpli, 2003) According to Hawkins & 

Chan (1997), there is a critical period for functional/formal features in syntax, such that 

postpubescent learners are restricted to the inventory of functional features instantiated in 

the L1. Since acquiring ‘new’ functional features or reconfiguring their values is 

maturationally ruled out, these adult learners fail to attain native-like performance on 

morphosyntax. In lieu of restructuring grammars, adult L2ers emulate the TL settings by 

modeling the TL system within the (defective) set of functional features of the L1 or by 

using non-grammatical compensatory strategies to approximate the TL. According to 

Franceschina (2005), the residual problems of the [-gen] group thus have their origins in 

incomplete syntactic representation in that the [-gen] learners do not encode a gender 

feature in their IL-grammars, such that they will categorically fail to converge on the TL. 

The comparatively high degree of target-like performance of the [-gen] group is 

attributed to compensatory strategies that involve explicitly memorized inflectional 

paradigms and the reliance on a default, e.g. masculine gender (see also Hawkins, 

2001b). 

The Franceschina (2005) study provides a commendable example of a linguistic 

study testing a clearly delineated grammatical phenomenon across a battery of tasks. 

However, several points in the selection of participants and in the interpretation of the 

results undermine the conclusions drawn. In participant selection, the [+gen] and [-gen] 

groups differ in their make-up according to L1s as well as according to other participant 

characteristics. As for L1s, the [-gen] group (n=15) consists exclusively of L1 English 

speakers, while the considerably larger [+gen] group (n=53) comprised speakers of 

Arabic, French, German, Greek, Italian and Portuguese. More than four-fifths of the 

[+gen] subjects (44 out of 53) had French, Italian or Portuguese as L1. Typologically, 

Romance languages show extensive surface similarity in the morphophonology of gender 

marking. This parallelism allows for the surface transfer of identical morphophonological 

gender cues for the [+gen] group, so that it is not obvious whether the native-like 

performance of the [+gen] group is tied to the grammatical encoding of gender or to 
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surface L1-TL similarities.
5
 For lower-level advanced L2 learners of Dutch, Sabourin 

(2003) finds that surface similarity in gender selection between German and Dutch 

confers on L1 German speakers a significant advantage over L1 Romance speakers for 

Dutch gender, even though both German and Romance languages grammatically encode 

gender. If surface similarity, rather than the abstract grammatical representation of 

gender, modulates the success on L2 gender marking, the differences between the [+gen] 

and the [-gen] groups can be accounted for independently of representational impairment 

in syntax as a consequence of a critical period. 

As for interpretation of the findings, Franceschina (2005) argues that two patterns 

in the results point to L1-specific representational impairment: First, problems with 

gender agreement are specific to the [-gen] group and do not characterize adult L2 

acquisition in general. Second, the disadvantage of the [-gen] group obtains across tasks, 

irrespective of whether they involve production, comprehension or different types of 

metalinguistic tasks. Hence, L1-specific problems with gender are robust in that they are 

not affected by task demands or different computational efforts required. 

Upon closer inspection, however, the results from some tasks indicate that 

performance differs according to task demands for all groups. Consider the pronoun-

matching task, in which two types of gender markers were employed: canonical gender 

markers which show transparent gender by ending in –a for feminine and –o for 

masculine, and non-canonical gender markers. The results show that canonicity has an 

effect for all groups, i.e. also for the native control group (see Table 1.5). 

 

 

 

 

 

 

 

 

                                                 
5 As for other biographical variables, participants from the [+gen] and [-gen] groups differ rather 

substantially in age (20-89) and L2 background which might in themselves account for the attested 

differences. The [+gen] and [-gen] groups for the two tasks where the starkest asymmetries were found 

(pronoun-noun association and the cloze test) differed strongly in mean age ([+gen]: 55.15 years; [-gen]: 

40.53 years). Moreover, while participants for the [+gen] group were recruited and tested in Spanish-

speaking countries, a number of L1 English (i.e. [-gen]) learners were recruited from the student population 

at a British university, which, seen in conjunction with the age differences, suggests that the [-gen] group 

enjoyed considerably shorter exposure to Spanish and shorter lengths of residence in Spanish-speaking 

countries compared to the [+gen] group. Unfortunately, Franceschina (2005) provides no information about 

age of onset, length of exposure or length of residence of any group or any individual. Yet, potential 

differences in these variables undermine the comparability of the groups, with the [-gen] group being at a 

consistent disadvantage. Franceschina (2005) matches the groups exclusively based on scores in the top 

quartile of a 43-item multiple choice cloze task, which seems insufficient to ensure comparability across 

groups. 
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Test Task Type of 

gender 

agreement 

Natives [+gen] 

group 

[-gen] 

group 

Pronoun-noun 

association 

multiple choice pron-N/all 91.8% 86.4% 76.3% 

  canonical 

gender 

marking 

96.1% 91.4% 81.6% 

  non-

canonical 

gender 

marking 

87.5% 81.5% 70.9% 

Table 1.5. Results from pronoun-noun association task in Franceschina (2005) by type of gender 

marking. 

 

The relatively poor performance of even the natives on non-canonical gender marking 

calls the conceptual basis of representational impairment approaches into question. The 

line of argumentation of this approach, also explicitly adopted by Franceschina (2005), 

dictates that non-target-like performance is a direct reflection of non-target-like 

grammatical representations. For non-canonical gender markers, Franceschina (2005) 

finds that the accuracy of the native control group is 87.5%; i.e. 12.5% of the native 

responses are non-target-like. Since this reduced accuracy of the natives can by definition 

not be attributed to their lack of knowledge of grammatical gender agreement, their 

decreased performance likely reflects task-related effects or other performance factors 

depressing accuracy in accessing morphosyntactic gender representations. However, 

admitting causes other than representational impairment to account for more than 

negligible deviance voids the impairment approach of its logical consistency. If native 

deviance is due to factors other than grammatical impairment, such as computational 

problems in lexical access, L2 deviance could be due to these factors, too, especially if, as 

in Franceschina’s (2005) data, the margin of overall non-native deviance of the [-gen] 

group roughly corresponds to the extent of divergence attested for non-canonical gender 

markers in natives.  

In other words, there is no evidence that the divergence of the [-gen] group 

exclusively relates to representational impairment in syntax, rather than to whatever 

combination of extra-grammatical factors conspires to depress native behaviour or the 

behaviour of the [+gen] group in the tasks used. It is instead perfectly plausible that, e.g., 

extra-grammatical problems in lexical access affecting native speakers are magnified for 

the L1 [-gen] group, for example, as a consequence of the unavailability of surface 

analogies in gender, lower degrees of routinization of lexical access for inflection or 
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concord in the L1 and possibly as a result of shorter exposure to the TL than the [+gen] 

group.  

In sum, the ‘Failed Functional Features’ Hypothesis (Hawkins & Chan, 1997), 

adopted by Franceschina, predicts categorical effects of the L1 on L2 ultimate attainment 

in that L2 grammars are representationally limited to the L1 syntactic repertoire as a 

result of a critical period. Although robust L1 effects are reported in Franceschina (2005), 

the selection and grouping of participants as well as the data allow for no definitive 

conclusions (a) as to whether the behavioural differences between the [+gen] and the [-

gen] group stem from grammatical L1 differences and (b) as to whether the deviance of 

the [-gen] group reflects divergence at the level of syntactic representation or 

computational problems that also affect natives and [+gen] L2ers, although to a lower 

degree. These problematic issues in the Franceschina (2005) study illustrate that looking 

at accuracy rates of suppliance or of judgements of inflection alone cannot distinguish 

between representational impairment and computational approaches to inflectional 

difficulty at the L2 endstate (see also Jiang, 2004; Trenkic, 2007). Instead, evidence in 

this domain should be sought from tasks that disentangle the representation and the 

processing of morphology.  

 

1.3.6.2.2. Mapping problems at the interfaces? – Morphological Competence, the    

          ‘Missing Surface Inflection Hypothesis’ and tense and verbal agreement 

 

Beyond their morphological marking, tense and verbal agreement serve syntactic 

functions. Syntactically, abstract tense (finiteness) and agreement features are taken (a) to 

license nominative case on subjects and (b) to govern verb raising, i.e. movement of finite 

verbs across adverbs, negation and in questions (Pollock, 1989).  

The differences between morphological realization and syntactic repercussions of 

tense and verbal agreement have been much studied in adult L2 acquisition (e.g. Eubank, 

1996; Eubank & Grace, 1998; Herschensohn, 2001; Prévost & White, 2000b). To the best 

of my knowledge, there has been no systematic investigation of inflectional morphology 

in the verbal domain in near-native L2 acquisition. In the replication of the Johnson & 

Newport (1989) study by Flege et al. (1999), Korean speakers of English across ages of 

onset have more difficulty with irregular inflectional morphology than with regular 

inflection. This difference points to selective difficulties with morphological marking; yet 

it does not speak to the relation between morphology and syntax. 

Two case studies on fossilized endstate learners who display persistent and 

pervasive divergence in suppliance of target-like inflectional morphology address the 

relation between morphology and syntax. Lardiere (1998a; 1998b; 2000; 2005; 2007) 

analyses oral and written production data from an adult Chinese learner of English, Patty, 

who was recorded ten years after she had come to the US and again nine years later. 

There is almost no change in Patty’s suppliance of morphological inflection between 
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these time points, which suggests that her IL had fossilized. The data show clear contrasts 

between the morphological marking and the syntactic consequences of finiteness and 

agreement (Table 1.6). Across the recordings spanning nine years, Patty’s past tense 

inflection in English remains low (roughly 34% across recordings), whereas she 

consistently displays 100% accuracy on case marking that is licensed by syntactic 

finiteness features (Lardiere, 1998a). Similarly, while Patty’s third person singular 

marking with thematic verbs and the auxiliaries do and have is consistently low (8-17%), 

her verb placement, which is associated with a syntactic finiteness feature, is virtually 

perfect (99%) (Lardiere, 1998b). In later grammaticality judgements, Patty robustly 

disallows verb raising in English and shows target-like command of grammatical adverb 

placement (Lardiere, 2005). 

 

 3
rd
 person 

agreement 

(lexical 

verbs) 

Past 

Tense 

marking 

(lexical 

verbs) 

Nominative 

Case 

Overt 

subjects 

Verb 

raising 

Production 4.5% 34.5% 100% 98% 100% Lardiere 

(1998a; 

1998b; 

2005) 

Grammaticality 

Judgements 

    100% 

Production 79.8% 80.5% 100% 98.5% “some 

mistakes” 

White 

(2003a) 

Grammaticality 

Judgements 

100% 100%   86.7% 

Table 1.6. Accuracy (percent) in production and judgements on morphological and syntactic 

properties. Percentages are averages across all recordings; adapted from Lardiere (1998a; 

1998b; 2005) and White (2003a). 

 

White (2003a) reports a case study on a fossilized Turkish learner of English, SD, who 

had been acquiring English for 10 years, starting at age 40. Since SD showed no 

improvement in marking inflectional morphology over an 18-month period, she was 

considered to have attained a fossilized endstate. In spontaneous production, SD’s 

suppliance of past tense inflection and person marking is around 80% for lexical verbs 

and near-perfect for auxiliaries and copula. Errors consist mostly of omission (Table 1.6); 

when inflection is supplied, it is accurate. As for the corresponding syntactic properties, 

SD displays no errors in case marking; moreover, there are no errors in verb raising in the 

context of questions and negatives in production or in grammaticality judgements. 

However, some residual verb raising errors surface in the context of adverbs.  
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Additional evidence of a difference between the morphological marking of 

finiteness and agreement, on the one hand, and the syntactic realization of finiteness, on 

the other hand, is attested in child L2 acquisition (e.g. Haznedar & Schwartz, 1997; Ionin 

& Wexler, 2002; Tran, 2005) and intermediate adult L2 acquisition (e.g. Herschensohn, 

2001; Prévost, 2004; Prévost & White, 2000a). These studies demonstrate that (a) non-

finite verbs occur in finite contexts, yet finite verbs do not occur in non-finite contexts, 

(b) tense and agreement morphology - when present - is correct, and (c) the syntactic 

reflexes of tense and agreement are consistently effected. 

Lardiere (2000) refers to this dissociation between target-like representations of 

the syntactic features of finiteness and agreement, on the one hand, and deviant 

morphology, on the other, as a problem of mapping syntactic features to morphological 

forms, which Prévost & White (2000b) dub the ‘Missing Surface Inflection Hypothesis’ 

(following Haznedar & Schwartz, 1997). However, these authors assume different 

underlying causes of non-target-like inflectional morphology: (a) Representational 

differences in morphology (Lardiere, 2005; 2007), (b) Computational problems in 

mapping features to form at the syntax-morphology interface (Prévost & White, 2000b).
6
  

Lardiere (2000; 2005) stipulates that persistent problems with inflection reflect 

non-target-like morphological competence, i.e. representational underspecification or 

non-convergence in the featural composition of morphological markers.  

 
Morphological competence includes, most obviously, the knowledge of 
which forms ‘go with’ which features. But consider what additional kinds 
of knowledge are required: What are the conditioning factors and are these 
phonological, morphosyntactic, semantic or discourse-linked? Are certain 
forms optional or obligatory, and what constitutes an obligatory context? 
In which domains are various features expressed, in combination with 
what other features, and why is supposedly the same feature expressed in 
some domains in some languages but not others? (Lardiere, 2005: 179) 

 

According to Lardiere, such problems with feature assembly in morphology should be 

attested predominantly in more complex form-to-function mappings and show distinct L1 

effects. 

Prévost & White (2000b) argue that non-target-like default morphological forms 

may surface under processing pressure. Adopting the framework of Distributed 

Morphology (Halle & Marantz, 1993), they argue that the featural array of lexical items 

can be underspecified in some respects, e.g. for finiteness. This contrasts with fully 

specified formal features in syntax. Underspecified lexical items can nevertheless be 

                                                 
6 In a third approach, White (2003a), and Goad & White (2004; 2006) argue that L1 transfer at the 

morphology-phonology interface acts as a filter in preventing the target-like production of unstressed 

bound morphemes and determiners (the ‘Prosodic Transfer Hypothesis’). Since this approach shifts the 

explanatory emphasis to the Morphology-PF interface, I will not consider it further in the present context. 

For a comparative discussion of the the three approaches, see White (2007). 
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matched with fully specified syntactic nodes, namely, when there is no competing lexical 

item bearing a more specified featural array. In the course of acquisition, the featural 

arrays become specified as a consequence of learning inflectional paradigms, and default 

forms are used less frequently. Due to increased cognitive demands in adult L2 

acquisition, however, defaults are not completely expunged: 

 
[E]ven when more fully specified forms are acquired, they do not 
necessarily ‘win’ in the competition for lexical insertion, so that 
underspecified forms continue to surface. […] We speculate that this 
might be due to processing reasons or to communication pressure, in 
which case one would expect the problem to affect different kinds of 
language use differentially. (Prévost & White, 2000b: 129) 

 

In consequence, non-target-like use of inflectional morphology should be contingent on 

the computational demands of the situation or task. 

 

At this point, both models are rather vague with respect to the properties and processes of 

mapping problems at the syntax-morphology interface. For both mapping approaches, it 

is unclear (a) whether the dissociation of morphological forms and syntactic 

consequences also characterizes endstate L2 learners who did not fossilize well short of 

near-nativeness and (b) whether mapping problems are susceptible to L1 effects or 

whether they affect all L2 learners. The results on gender agreement by Franceschina 

(2005) seem to suggest that success on inflectional morphology is modulated by L1; 

however, the way in which L1 representations or computations can affect feature 

assembly or mapping processes in the L2 is yet to be explained. White (2003a; 2007) 

hypothesizes that the presence of inflectional morphology in the L1 sensitizes L2 learners 

to overtly expressed inflection in the L2 (see also Montrul, 2000). It is not clear whether 

such sensitivity, be it explicit or implicit, makes L2 mastery of inflectional morphology 

easier across the board or whether L1 effects are limited to particular aspects of L2 

morphology, e.g. overt inflection that is similarly realized in L1 and TL. At a microlevel, 

Lardiere (2005; 2007) argues that acquisition of L2 inflectional marking involves the 

recalibration of feature matrices from the L1 to the TL settings. If L2 acquisition of 

inflection operates at the level of feature (re)assembly, L1 effects should be very specific 

to inflectional morphemes. 

Further open questions concern variation across constructions. If difficulties in 

feature assembly relate to the transparency of the conditions of use of inflectional 

morphology (Lardiere, 2005), one would expect highly regular uses of inflection to be 

easier than less regular inflectional marking. Compared to the marking of past tense in 

English, which is contextually and conceptually conditioned, use of third person singular 

–s in English is highly regular and transparent; yet, Patty’s performance on third person 

agreement marking is even worse than on past tense marking (Table 1.6). Similarly, 

lower-level L2 speakers across L1s perform better on noun plurals than on verbal 
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agreement marking (Ionin & Wexler, 2002; White, 2007). This approach then needs to 

give substance to the notions of feature assembly and mapping in order to clarify which 

features are hard to acquire or reconfigure and how the mapping process between syntax 

and inflectional morphology works.  

 As part of the 'Missing Surface Inflection Hypothesis', Prévost & White (2000b) 

cite processing pressures as the main reason for deviance in inflectional morphology, yet 

they report no psycholinguistic evidence supporting their contention, so that it remains 

unclear under what conditions the use of defaults occurs and whether defaults surface for 

all types of inflectional morphology (see also Jiang, 2004; 2007). In these respects, the 

explanation that non-target-like inflection is due to computational problems in lexical 

access tends to be somewhat post hoc (White 2007). As a consequence, the 'Missing 

Surface Inflection Hypothesis' cannot make predictions as to the scope of inflectional 

difficulty.  

 

In sum, ‘mapping’ approaches assume that deviance at the syntax-morphology interface 

is located in morphological competence or the computation of form-function mappings. 

Persistent problems in determining (Lardiere, 2000; 2005) or accessing (Prévost & White, 

2000b) the featural arrays of inflection are argued to prevail at ultimate attainment. These 

accounts can capture dissociations of syntactic and morphological performance in adult 

L2 acquisition. Unlike the representational  impairment approach sketched in the 

previous section, these models do not rely on absolute performance comparisons between 

natives and (different) non-native groups in their claims; rather, they appeal to 

systematicity of the problems with inflection. This way, they avoid the conceptual 

conflation of non-convergence in competence and performance. However, these 

approaches have yet to specify the properties and processes involved in mapping 

morphology onto syntax, the role of the L1, and they have yet to address the question as 

to whether mapping problems are particular to the syntax-morphology interface or extend 

to other interfaces. 

 

1.3.6.3. L1 interference? – The ‘Full Transfer/Full Access’ Model and the syntax- 

     semantics interface 

 

The syntax-semantics interface in adult L2 acquisition has been studied in two ways. 

First, studies on scope phenomena investigate structures whose semantic interpretation at 

LF is directly read off their syntax (Dekydtspotter & Sprouse, 2001; e.g. Dekydtspotter et 

al., 1997; Dekydtspotter et al., 1999/2000; for review, see Slabakova, 2006). A second set 

of studies tests semantic distinctions that follow from the interaction of lexically encoded 

semantic features and their morphosyntactic reflexes, e.g. aspect. L2 ultimate attainment 

studies have focussed on the second type of syntax-semantics interactions and suggest 

that the L1 modulates the degree of convergence on the TL. Unlike the ‘Failed Functional 
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Features’ Hypothesis which assumes categorical L1 effects due to representational 

deficits incurred by a critical period, studies on the syntax-semantics interface indicate 

that L2 ultimate attainment is modulated, yet not necessarily determined, by L1-TL 

differences. 

 

In the early study by Coppieters (1987), non-native and native speakers of French diverge 

most pronouncedly on aspectual properties of the imparfait versus the passé composé 

which induce interpretive changes in verb meaning (6) or the habituality of events (7). 

 

(6)  Est-ce que tu [as su/savais] conduire dans la neige? 

     ‘Did you manage/know how to drive in the snow?’ 

(7) [J’ai très souvent mangé/Je mangais très souvent] de la racine d’arnica après cette 

histoire. 

 ‘I often ate [eventive/habitual] arnica root after that event.’ 

 

Although Coppieters (1987) does not consider L1 effects systematically, he notes that the 

degree of divergence from the native controls on aspectual judgements differs according 

to L1 background: Compared to the French natives, L1 Romance speakers show a 

relative judgement difference of 19%, L1 Germanic speakers 38%, L1 Farsi speakers 

50% and speakers of Asian languages 66.7%. Testing 20 L1 French and 20 L1 Chinese 

speakers with a minimum residence of three years in an English-speaking country, 

Cranshaw (1997) uses a variety of oral, written and judgement tasks to investigate the 

acquisition of English tense and aspect. At the group level, there are significant 

differences between the native control group and each non-native group. Moreover, the 

L1 French group performes closer to the English natives than does the L1 Chinese group. 

L1 differences are also reflected at the level of individual results: Three L1 French 

speakers but only one L1 Chinese speaker score within the native range across all tasks. 

These findings indicate that L1 effects constrain ultimate attainment on aspect.  

A study by Montrul & Slabakova (2003), however, suggests that aspectual 

distinction can be acquired to native-speaker levels even by L2ers whose L1 does not 

match the TL in aspectual distinctions. Sixty-four Anglophone adult L2 speakers of 

Spanish were recruited in the US for participation; there was no residency criterion, yet 

all participants had spent between six months and ten years in Spanish-speaking 

countries. According to a proficiency test and an oral interview, the participants were 

allocated to three groups: advanced (n=24), superior (n=23) and near-native (n=17). In 

two judgement tasks on aspectual distinctions in Spanish associated with different tenses, 

imperfect and preterite, more than 70% of the near-natives perform within the native-

speaker range across the two tasks. Unfortunately, the near-native subjects were 

predominatly university instructors of Spanish, so that “the success of their performance 

possibly stems from having explicitly learned and taught the distribution of these tenses” 
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(Montrul & Slabakova, 2003: 387). For lack of a non-native group of a different L1 

background, the Montrul & Slabakova (2003) study cannot elucidate whether 

convergence on aspectual distinctions is modulated by L1 effects. 

In a systematic cross-linguistic comparison, Sorace (1993) reports clear effects of 

L1 influence at ultimate attainment by near-native L1 French and L1 English speakers on 

morphosyntactic and associated semantic properties of unaccusative verbs in Italian. 

Intransitive verbs can be semantically divided into unaccusatives and unergatives. In 

syntax, unaccusatives (e.g. 'arrive’) project only one object argument (Burzio, 1986), 

whereas unergatives (e.g. ‘cry’) have one subject argument. Further, unaccusatives 

require the auxiliary essere (‘be’) in perfective tenses, unlike unergatives that select the 

auxiliary avere (‘have’). If unaccusatives occur in the context of raising or control verbs 

(e.g. the modals potere, ‘to be able to’; dovere, ‘to have to’) that normally take avere, the 

auxiliary essere may optionally be used (8). 

 

(8)  Mario è/ha   dovuto andara a casa. 

 Mario is/has had      to go    home 

 ‘Mario had to go home.’ 

 

Auxiliary selection interacts with clitic choice in restructuring constructions. Clitics like 

ci (‘there’) can either attach to the embedded verb or climb to the matrix verb. In the 

former case, auxiliary selection remains optional (9a), whereas clitic climbing 

obligatorily triggers auxiliary change to essere of the matrix verb (9b). 

 

(9) a. (A casa), Mario è/ha     dovuto andarci. 

  (Home),  Mario is/has    had to go-there. 

 b. (A casa), Mario ci è/*ha  dovuto andare. 

  ‘Mario had to go home.’ 

 

By contrast, optionality in auxiliary selection exists in French, yet, it is more restricted 

since only a subset of French unaccusatives take the auxiliary être (‘be’). For raising and 

control verbs, there is no optionality in auxiliary selection and avoir is the only licit 

auxiliary. Moreover, French does not display any restructuring phenomena and thus lacks 

clitic climbing. Finally, English unaccusatives require have and there are no clitics. 

Twenty-four English and twenty French near-native speakers of Italian, whose 

native-likeness was judged impressionistically by Sorace, were tested in a Magnitude 

Estimation acceptability judgement task. Magnitude Estimation (Bard, Robertson & 

Sorace, 1996, see also Chapter 6, Experiment 1) requires subjects to make proportional 

judgements on a self-defined open-ended scale. The acceptance rates are reported as 

rescaled geometric means ranging from 0 to 10 in Table 1.7. 
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  L1 French L1 English Italian natives 

essere 3.824 7.231 9.260 Basic sentences 

(choice optional) avere 9.420 6.977 9.749 

essere 4.065 6.784 8.159 Low clitic (choice 

optional) avere 7.841 6.211 8.779 

essere 8.525 6.286 8.587 Clitic climbing 

(essere only) avere 4.285 6.623 3.143 

Table 1.7. Geometric means of acceptability judgements on auxiliary selection in restructuring 

constructions (adapted from Sorace, 1993: 39). 

 

The Italian natives show optional acceptance of essere and avere in basic sentences and 

sentences with unraised clitics; however, for clitic climbing sentences, essere is 

categorically preferred over avere as the matrix auxiliary. The two non-native groups 

differ in their judgement patterns: The French group shows a target-like categorical 

preference for essere in the clitic climbing construction, yet strongly prefers avere in the 

two optional conditions. By contrast, the English group shows indiscriminate judgements 

in all conditions. Sorace (1993) interprets the French group as having ‘divergent’ 

representations and the English group as having ‘incomplete’ representations of the target 

language (for a different interpretation, see Sorace, 2005). As Papp (2000) and White 

(2003b) note, the results of the English group can be interpreted in two ways: (a) the 

English group has determinate representations that allow for optional auxiliary selection 

throughout, yet they generally make judgements at lower levels of confidence, or (b) they 

have indeterminate representations that lead to indiscriminate judgements. Without 

detailed investigation of individual results and group judgement patterns, it is difficult to 

arbitrate between these interpretations. 

Sorace’s (1993) findings illustrate that there are L1 differences at ultimate 

attainment. However, the endstates of the L1 French and L1 English groups do not just 

mirror the respective L1 properties, since both groups would then be expected to display 

a categorical preference for avere across sentence types. Instead, Sorace (1993) argues 

that a combination of L1 properties and the TL input underlies the asymmetric judgement 

patterns of the L1 French and L1 English groups. Due to recourse to L1 properties, the L1 

French near-natives accommodate the avere/essere alternation within the avoir/être 

distinction in French and impose a near-categorical preference for avere onto 

restructuring verbs. In contrast, alternations between avere and essere for unaccusatives 

in the TL input cannot be accommodated within the more restrictive English 

morphosyntax of unaccusatives. According to Sorace (1993), the cross-linguistic 

similarity in the morphosyntactic realization of unaccusativity between Italian and French 

predisposes French learners of Italian to access distinctions in auxiliary selection for 

restructuring verbs in the case of clitic climbing, whereas the lack of syntactically 
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expressed unaccusativity distinctions in English renders auxiliary choice opaque for the 

L1 English group. However, Sorace (1993) does not elucidate how the TL input and the 

relevant parts of the L1 grammar conspire in bringing about convergence on obligatory 

auxiliary selection for clitic climbing.  

A model that explicitly considers the interaction between L1 transfer and TL input 

as potentially curtailing convergence in adult L2 acquisition is the ‘Full Transfer/Full 

Access’ model by Schwartz & Sprouse (1996). According to this model, the full 

(abstract) L1 grammar constitutes the initial state of L2 acquisition (Full Transfer). In L2 

development, learners restructure their grammars to accommodate the TL input making 

use of the same cognitive processes as children acquiring the L1 (Full Access). Since the 

‘Full Transfer/Full Access’ model holds that there are no critical period constraints 

enforcing asymmetries between non-native and native grammars, L2 ultimate attainment 

can in principle come to resemble ultimate attainment in L1 acquisition. At the same 

time, Schwartz & Sprouse (1996) argue that non-convergence on the TL may occur 

because the evidence in the TL-input to restructure the L1 grammatical configurations to 

the TL settings is absent, ineffective (e.g. negative evidence, Schwartz, 1993), obscure, 

very complex or rare or ambiguous (Schwartz & Sprouse, 1996: 42). In terms of 

learnability, then, certain features of the TL might not be detectable or informative to 

enforce restructuring to the TL grammar (see also Schwartz, 1998). On this account, 

either gaps and ambiguities in the TL input can lead to the retention of particular 

properties of the L1 grammar because there is no unequivocal evidence that forces 

abandoning the L1-based accommodation of the TL, or the TL input may occasion 

restructuring to a non-TL grammar that is also compatible with the TL input. The subtle 

and empirically underdetermined differences in lexical semantics between imparfait 

versus the passé composé in the Coppieters (1987) study may be a case in which no 

evidence is available for restructuring; the finding that L1 French learners retain their L1-

based preference for avoir with Italian unaccusatives (Sorace, 1993) illustrates that the 

TL does not force IL grammars to restructure if the TL data can be accommodated within 

the L1 grammar. 

Assuming that the L1 grammatical representations initially act as a kind of 

perceptual 'filter' in the analysis of the TL input (e.g. Brown, 2000; Goad & White, 2006; 

Schwartz & Sprouse, 1996), grammatical restructuring to the TL likely proceeds 

differently for learners of different L1s. Depending on L1 properties, the salience of 

grammatical properties in the TL input (Goad & White, 2006), and, in turn, the sensitivity 

to the TL input will vary (e.g. Carroll, 2001; Lardiere, 2007). Although these L1 effects 

are far from well understood, they appear to implicate different outcomes in L2 

acquisition. 

 In the area of aspectual distinctions, grammatical restructuring to the TL requires 

comparatively less revision to the L1 grammatical representations for speakers of an L1 

that has underlyingly similar, if differently aligned, semantico-syntactic properties 
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compared to speakers of an L1 that expresses these properties in more complex and 

different ways. In this vein, L1 Romance learners attain greater mastery of the French 

(Coppieters, 1987) or English (Cranshaw, 1997) tense-aspect system than, for instance, 

speakers of Asian languages which encode aspect differently.  

Further L1 effects on ultimate attainment have been attested for (a) the domain of 

Dutch expletive subjects, where L1 German and L1 French speakers outperform L1 

Turkish speakers (van Boxtel, 2005), and (b) general proficiency measures, on which 

native-like performance is reported for a subset of L1 Spanish (Birdsong & Molis, 2001; 

McDonald, 2000) and L1 Dutch (Kellerman, 1995) speakers, yet not for for L1 

Hungarian (DeKeyser, 2000) or L1 Korean/Chinese speakers (Johnson & Newport, 1989) 

in the acquisition of English.  

These studies adduce evidence that the native language modulates the potential 

for attaining native-like grammatical representations in the L2. At the same time, the 

effects of the first language on L2 ultimate attainment have been described at the rather 

coarse-grained level of typological similarity, and very few attempts have been 

undertaken to give substance to the workings of cross-linguistic influence at the L2 

endstate. Major unanswered questions include where L1 effects apply, i.e. at the level of 

grammatical representation, processing or both, how restructuring proceeds, what the 

threshold level of properties in the TL input is to engender restructuring, and how L1 and 

TL representation can co-exist in IL grammars. 

 

1.3.6.4.  Impairment of interpretable features or processing overload? – The 

‘Interpretable Features’ Hypothesis and the syntax-discourse interface 

 

The discourse-relatedness of syntax is encoded in terms of topic or focus which designate 

the information status of constituents. At the syntax-discourse interface, these 

information-structural conditions impose constraints on syntax by restricting syntactic 

options to particular discourse interpretations.  

The relation between the order of subjects and focus in pro-drop languages, such 

as Italian and Spanish, exemplifies the interplay between syntax and discourse. In pro-

drop languages, subjects can optionally surface in preverbal and in postverbal position 

(Burzio, 1986). SV and VS orders are available for all types of verbs; however, the base 

order varies according to verb type. Unaccusatives project a VS base order, while 

unergative verbs project an underlying SV order (see Section 1.3.6.3). At the syntax-

discourse interface, overt subjects in preverbal position are canonically interpreted as 

given information, denoting topics, whereas postverbal subjects receive focus, expressing 

new information (e.g. Belletti, 2001). The VS order in (11a) constitutes a felicitous 

answer to the question in (10), whereas the SV order violates the discourse-to-syntax 

mappings and sounds marked (indicated by #). 
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(10)  Chi   è  caduto per   le   scale? 

 Who is fallen   from   the stairs 

 ‘Who fell down the stairs?’ 

 

(11) a. E caduto il    ragazzo. 

  Is fallen  the boy 

b. #Il     ragazzo è  caduto. 

  The boy        is fallen 

‘The boy fell down.’  (adapted from: Belletti, Bennati & Sorace, 2007: 7) 

 

Research on the L2 acquisition of discourse-related syntax has shown differences in the 

acquisition of the syntax, on the one hand, and the discourse conditions of syntax, on the 

other. Hertel (2003) reports that lower-level intermediate English learners of Spanish 

show awareness of the syntactically based VS preference for unaccusative verbs as 

opposed to unergatives, yet that they perform worse on identifying the connection 

between focus and VS orders in written production tasks where focus structure was 

manipulated by wh-questions. Lozano (2006) reports that advanced L1 Greek and English 

learners of Spanish equally appropriately differentiate VS orders according to verb class 

but not according to focus in a contextualized judgement task (see also Belletti & 

Leonini, 2004 for French and German learners of Italian).  

At the near-native level, Belletti, Bennati & Sorace (2007) report a series of 

experiments with 17 English near-native speakers of Italian, who were screened for 

native-likeness on the basis of the tests in White & Genesee (1996). Two elicitation 

experiments and a spontaneous production task were employed to test for the contingency 

between word order and focus. In spontaneous production, there are no differences 

between near-natives and native controls in the production of null subjects (52% vs 59%) 

or postverbal subjects (16% vs 15%), which suggests that near-natives have come to 

acquire the syntactic expressions of subjecthood in pro-drop languages. In an elicitation 

task that prompted answers including verbs of different classes (unergative, 

unaccusatives, transitives, existential-‘there’ constructions) by designating the subject as 

the focus exponent (e.g. Who called?), the near-natives produce significantly fewer 

postverbal subjects compared to the native controls across almost all verb types (Table 

1.8).  
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  Near-native L2 Native Controls Difference 

Spontaneous 

production 

 16% 15% 1% 

Subject-Focus unergative 34% 86% 52% 

 unaccusative 32% 90% 58% 

 transitive 14% 80% 66% 

 existential 98% 100% 2% 

 total 38% 87% 49% 

All-Focus Definite subject 26% 46% 20% 

 Indefinite subject 41% 69% 28% 

Table 1.8. Production of VS orders across tasks (adapted from Belletti et al., 2007). 

 

In a second task, all-focus sentences were elicited by asking subjects to complete the 

sentence fragment Have you heard that … by using eventive verbs and NPs presented in 

isolation. The givenness of subject NPs was manipulated by definiteness, i.e. definite NPs 

denoted given referents and indefinite NPs denoted new referents. Although the near-

natives are sensitive to definiteness differences, Table 1.8 again shows that their overall 

production of postverbal subjects remains significantly below native-speaker levels. 

Belletti et al. (2007) attribute the attested dissociation between target-like 

syntactic knowledge of postverbal subjects and failure to identify the discourse conditions 

of their use to residual effects of L1 discourse strategies. They suggest that the canonical 

English SV order predominates in the L2 forcing SV orders in all constructions other than 

the existential there-construction which is also VS in English. Other studies on near-

native L2 speakers also point to a split between target-like acquisition of syntax and 

failure to acquire discourse-related aspects of syntactic options in the TL. In a truth-value 

judgement task, Sorace & Filiaci (2006) find that near-native L1 English speakers of 

Italian allow overt pronouns to corefer to intrasentential topics (subjects) while natives 

prefer extrasentential non-topical referents. Across several off-line comprehension and 

production tasks, Valenzuela (2006) reports that L1 English near-native speakers of 

Spanish acquire the syntax of clitic left dislocation constructions; yet, they fail to 

associate object topics in clitic left dislocation constructions with an interpretive 

specificity requirement.  

 

In the 'Interpretable Features' Hypothesis, Sorace (2000; 2003) formalizes non-

convergence in the mapping of discourse and syntax by hypothesizing that interpretable 

features such as [+focus] etc. are subject to maturationally enforced impairment in adult 

L2 acquisition. By contrast, uninterpretable features that affect morphosyntactic 

operations are spared from maturational effects, such that ‘narrowly’ syntactic features of 

the TL that underlie parametric differences in word order are fully acquirable (contra, 
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e.g., Hawkins & Chan, 1997). As a consequence of a critical period affecting 

interpretable features, the L1 discourse-to-syntax mapping is never fully expunged from 

the L2 grammar and continues to coexist with the TL configuration. Residual optionality 

of interpretable features in endstate L2 grammars is expressed in indeterminacy between 

L1 and TL options at the syntax-discourse interface.  

However, as Sorace (2005), inter alii, notes, the findings might follow from a 

higher-level generalization. Identifying the discourse-relatedness of syntax is inherently 

more complex than computing syntax on its own. The disjunction between convergence 

on syntax and continued divergence on interface aspects of syntax might thus reflect the 

additional computational complexity required by interface mappings rather than a deficit 

specific to the syntax-discourse interface (e.g. Sorace, 2005; Sorace & Filiaci, 2006). 

Consider postverbal subjects in this respect. Target-like performance requires learners to 

derive the syntactic VS order and then constrain the applicability of VS orders to the 

appropriate information-structural conditions. The composite nature of this task might tax 

or exceed the processing resources of L2 speakers, such that L2 speakers manage to 

compute the syntax, yet not the discourse-relatedness of postverbal subjects. Parallels are 

attested in research on monolingual L1 acquisition. Children show significant 

developmental delays in acquiring pronoun interpretation and discourse constraints on 

optional syntactic movement. Such delays have been attributed to the limited processing 

resources in younger children that curtail efficient computation of syntactic and discourse 

information (e.g. Avrutin, 1999; Krämer, 2000; Reinhart, 2006). 

It is worth noting, though, that the generalization that interface performance 

correlates with the computational demands of particular constructions does not capture 

the data from Belletti et al. (2007). Since unaccusatives project a base VS order, the 

identification of discourse constraints for unaccusatives should overall be less costly than 

for unergative verbs, for which the VS order is syntactically derived. If difficulty with the 

discourse-relatedness of VS orders were a product of the combined processing effort 

required by computing the syntax and the discourse relations, one would, ceteris paribus, 

expect a difference in performance according to verb type: The data in Belletti et al. 

(2007), however, do not show differences in suppliance of VS orders depending on verb 

type (Table 1.8). It seems, then, that computational complexity needs to be defined more 

specifically for individual interface mappings. 

In sum, a growing body of research converges in reporting disjunctions between 

the successful acquisition of syntax and persistent difficulties in relating syntax to 

discourse conditions. On Sorace’s (2003) ‘Interpretable Features’ Hypothesis, this 

dissociation reflects local grammatical impairment at the level of interpretable features 

that map discourse information onto syntax. Alternatively, non-convergence observed at 

the syntax-discourse interface might reflect the increased computational complexity 

inherent in mappings between grammatical modules. The latter approach also resonates 

with accounts given in computational terms for difficulties at the syntax-morphology 
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interface (Prévost & White, 2000b). Yet, as with the ‘Missing Surface Inflection’ 

Hypothesis, on-line data from L2 processing are necessary to substantiate the claim that 

computational limitations underlie non-convergence at interfaces. 

 

1.4.  Summary 

 

This chapter reviewed proposals that a neurocognitive critical period constrains L2 

acquisition which offer a principled explanation of differences in outcome between child 

L1 and early L2 acquisition, on the one hand, and adult L2 acquisition, on the other hand. 

However, descriptive studies on the geometry of the age function and on the 

attainability of native-like morphosyntax in late L2ers have proven empirically 

inconclusive to date. Moreover, they remain theoretically somewhat unsatisfactory, since 

neither can explain linguistic patterns of non-convergence at ultimate attainment. 

Research against the backdrop of linguistic theory can more systematically identify the 

locations and causes of non-convergence. In the preceding review of studies and 

approaches to residual non-convergence, I identified some common themes and common 

lacunae in the generative study of L2 ultimate attainment. 

First, a greater degree of convergence at L2 ultimate attainment is attested for 

syntactic properties (van Boxtel, 2005; White & Genesee, 1996), whereas associated 

interface properties are subject to relatively more difficulty even after prolonged exposure 

to the TL. Asymmetric convergence on syntax and the interface has been shown for 

morphology (Franceschina, 2005; Lardiere, 2007; White, 2003a), for discourse (Belletti 

et al., 2007; Sorace & Filiaci, 2006) and for interpretation (e.g. Coppieters, 1987; 

Valenzuela, 2006). These interfaces have thus far been studied in isolation. In 

consequence, causes of non-convergence like representational differences, L1 effects, 

computational problems have been separately proposed for each interface, which leaves 

open the question as to whether these causes apply generally across interfaces or whether 

different causes interact across interfaces. Addressing this question, this thesis reports 

experiments on the interfaces of syntax with morphology, semantics, discourse and the 

lexicon. 

Second, non-convergence on interface properties has been shown to be related to 

L1 influence in cross-linguistic studies at the syntax-morphology interface (e.g. 

Franceschina, 2005), the syntax-lexicon interface (Sorace, 1993) and the syntax-discourse 

interface (Belletti et al., 2007). Not least because the question whether native-like 

behaviour is attainable at all has taken centre stage in research on L2 ultimate attainment 

so far, the role of L1 influence is only beginning to be explored (Franceschina, 2005; van 

Boxtel, 2005). It is an open question as to how the L1 affects endstate L2 grammars, in 

particular, whether identity between the L1 and the TL in abstract grammatical 

properties, e.g. gender, determines convergence (e.g. Franceschina, 2005), or whether 

more indirect L1-TL correspondences in typological similarity of grammatical properties 
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1.  The Critical Period Hypothesis and Second Language Acquisition 
 

Introduction 

 

Much research on L2 acquisition is either implicitly or explicitly informed by the Critical 

Period Hypothesis, that is, the idea that maturational changes enforce an asymmetry 

between language acquisition early in life compared to later acquisition. Originally 

formulated by Penfield & Robert (1959) and Lenneberg (1967), (versions of) the Critical 

Period Hypothesis have widely been recruited to explain both the success of child L1 

acquisition and the comparative failure of adult L2 acquisition. This chapter introduces 

the concept of critical periods in behavioural and cognitive development and discusses its 

application to language acquisition. The major part of this chapter deals with critical 

periods in the context of L2 acquisition. After discussing the characteristics of potential 

critical periods and advancing a working definition of a critical period (Section 1.3), I 

review the empirical evidence adduced in favour of and against the existence of bounded 

age-related constraints on L2 acquisition (Sections 1.3.2 to 1.3.5).  

This chapter aims to give a general overview of the various ways in which the 

investigation of age-related effects in L2 acquisition has been tackled. Some studies 

representative of each way will be discussed and their respective merits and lacunae 

outlined. On the basis of this review, I introduce the conceptual basics and rationale of 

generative approaches to the study of L2 ultimate attainment. These approaches will be 

discussed with a particular emphasis on the acquisition of phenomena at the interfaces of 

syntax with other grammatical modules. Several representative studies will be discussed 

to illustrate theoretical approaches to limitations on adult L2 acquisition that will inform 

the empirical study of this thesis.  

 

1.1.  Critical Periods: Features and biological foundations 

 

A critical period describes a maturationally constrained period of time in which the 

interaction of extant neurophysiological architecture and relevant external stimuli results 

in the full development of a particular capacity.
1
 Hence, a critical period represents a time 

of heightened sensitivity to environmental stimuli for acquiring essential aptitudes that 

will not develop at all or not fully develop if exposure to the relevant input occurs earlier 

or later than in the biologically determined time window. 

                                                 
1 In the literature on maturationally governed developmental processes, the terms sensitive or optimal 

period are often used (for discussion, see Ruben, 1997). A sensitive period denotes a less categorically 

circumscribed period of heightened sensitivity than suggested by the classic conception of a critical period. 

In the following, I will retain use of the term critical period for expository convenience (see also Eubank & 

Gregg, 1999; Hyltenstam & Abrahamsson, 2003), acknowledging, however, that the time span and the 

slope of the onsets and offsets of critical periods (see Figure 1.1) might be variable and smear out across 

phenomena.  
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modulate ultimate attainment (Sorace, 1993). This thesis tests advanced and near-native 

speakers of L1s that differ systematically in typological relatedness and identity in 

abstract grammatical properties. 

Finally, non-convergence has been located at different levels of grammar or 

computation. In particular for the syntax-morphology and syntax-discourse interfaces, 

representational impairment in grammar (e.g. Franceschina, 2005; Sorace, 2003) or 

computational inefficiency in the coordination of grammatical knowledge (e.g. Prévost & 

White, 2000b; Sorace, 2005) have been argued to underlie non-convergence at L2 

ultimate attainment. On the basis of the off-line studies on L2 ultimate attainment 

available so far, the data can at best indirectly arbitrate between the two options. 

Research on the L2 processing of interface phenomena is needed. To this end, this thesis 

compares and contrasts off- and on-line performance at the interfaces. As the logical next 

step, the following chapter considers the link between representation and processing at L2 

ultimate attainment by reviewing previous research on L2 processing. 
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2.  Ultimate Attainment and Second Language Processing 
 

Introduction 

 

In Chapter 1, I reviewed how differences in grammatical representation between non-

natives and natives potentially restrict convergence on the TL in L2 acquisition. This 

chapter discusses psycholinguistic evidence on how differences in language processing 

between non-natives and natives may limit ultimate attainment in the L2. Starting with 

Penfield & Roberts (1959) and Lenneberg (1967), a core tenet of the Critical Period 

Hypothesis formulated from a neurophysiological perspective has been that language 

acquisition after the offset of a critical period implicates the engagement of a different set 

of language processing mechanisms and neural regions compared to language acquisition 

within the critical period.  

In a recent comprehensive overview of grammatical processing in native and non-

native acquisition, Clahsen & Felser (2006b) outline four potential differences between 

native and non-native processing (1) that might constrain convergence at L2 ultimate 

attainment.  

 

(1)  a.  L2 processing is fundamentally different from native processing 

L2 acquirers recruit different processing mechanisms and subservient 

neural regions compared to native speakers. 

 b.  L2 processing only makes partial use of native processing mechanisms 

L2 acquirers do not recruit the full set of processing mechanisms or neural 

substrates available to native speakers.  

 c. L2 processing is affected by L1 transfer 

The interference of L1 processing mechanisms entails differences between 

non-native and native processing. 

d. L2 processing is computationally less efficient than native processing 

L2 acquirers cannot process the TL as quickly and as automatically as 

native speakers. 

 

In this chapter, I review data and models of L2 processing in the context of these four 

potential explanations. The first two potential differences in (1) may be associated with 

critical period effects, whereas the final two potential differences do not or do not 

necessarily implicate critical period effects. Given the focus of this thesis on syntax and 

its interfaces, I will be exclusively concerned with sentence comprehension or, more 

particularly, parsing that describes the process of assembling words to syntactic structure.  

This chapter tackles L2 processing in six steps. I start out with a brief general 

discussion of the relation between grammar and parsing, and I introduce the 

psycholinguistic methods and measures employed in (L2) processing research in Section 



Chapter 2 54

2.1. In a second step, I review research on maturational constraints affecting the 

neurophysiological bases of language processing (Section 2.2). The third section of this 

chapter discusses the processing mechanisms recruited in L2 processing in syntax and 

argument structure. In the fourth step, I consider potential factors affecting L2 processing, 

such as L1 effects, proficiency, automaticity and working memory. Fifth, I outline and 

discuss some approaches to L2 processing that have been advanced to account for the 

patterns of L2 processing and its differences compared to native language processing in 

Section 2.7. In the concluding Section 2.8, I put the previous studies of L2 grammars 

(Chapter 1) and L2 processing in perspective, and I outline some desiderata for studying 

the link between representation and computation at L2 ultimate attainment. 

 

2.1.  The interface between grammar and parsing 

 

Research on sentence processing aims to identify the architecture and processes 

characterizing sentence comprehension and production. One of the guiding questions has 

been how the mental grammar interfaces with mechanisms of language use. The majority 

of psycholinguistic models construe the grammar-parser interface in terms of a distinction 

between mechanisms specialized for the comprehension and production of sentences (the 

performance systems) and an underlying repository of linguistic knowledge that the 

performance systems interact with (the competence system). On this view, grammar is 

the competence system and the parser is the performance system for sentence 

comprehension (for discussion, see, e.g., Crocker, Pickering & Clifton, 2000; Phillips, 

1996).
1
  

Sentence comprehension involves the left-to-right analysis of linearly ordered 

input in order to deliver a hierarchically ordered grammatical structure as an output for 

interpretation. For this task, the parser employs specific parsing principles and 

mechanisms that are geared to the incremental analysis of potentially ambiguous input, 

for instance, ambiguity resolution strategies, phrase-boundary heuristics, etc. In addition, 

the parser draws on grammatical information in building phrase-structure representation 

of the input. Finally, sentence comprehension is constrained by the cognitive resources 

available (Figure 2.1).  

 

 

 

 

 

 

 

                                                 
1 Here and in the following, I will not be concerned with the production side of language processing, which 

may require different and additional assumptions and mechanisms. 
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Figure 2.1. Grammar-parsing interface in language comprehension (adapted from Phillips, 

1996: 16). 

 

Before I review previous studies on L2 processing in the context of the general parsing 

model sketched above, the following section gives a brief overview of the experimental 

paradigms used in the study of native and non-native sentence processing. 

 

2.1.1.  L2 processing: Methods 

 

In terms of methods, neurophysiological methods and behavioural reaction-time methods 

can be distinguished. Neuroimaging studies address the question whether the L2 is 

localized in identical or different brain regions compared to the L1. Behavioural reaction-

time and electrophysiological studies explore the temporal dynamics of L2 processing. 

 

Neurophysiological measures  

 

Neuroimaging techniques such as PET (Positron Emission Tomography) and fMRI 

(functional magnetic resonance imaging) measure changes in neuronal activity between 

two processing conditions as indicated by changes in blood flow to particular brain areas. 

Since changes of hemodynamic states take long compared to the fast pace of speech or 

reading, the comparatively poor temporal resolution of these methods requires studying 

fairly extended tasks, e.g. listening to continuous speech or making repeated judgements 

or producing words or sentences. Nevertheless, these techniques afford the precise 

identification of the brain areas recruited in processing. 

 

Grammar 
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- language-particular properties 

- structure-building procedures 

- economy considerations 

 

Parser 
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Event-related potentials (ERPs) allow for the identification of the temporal signatures 

of neurophysiological events in the context of language processing. ERPs offer an 

extremely high temporal resolution in real-time processing. Time-locked to a specific 

(linguistic) stimulus, ERPs record voltage changes incurred on a large number of 

electrodes on the scalp by that stimulus compared to a control condition. ERPs comprise 

positive and negative voltage peaks (components) that differ in polarity, amplitude, 

latency and scalp distribution. The literature on the interpretation of ERP components in 

the context of language processing is abundant and the following remarks are intended to 

give the briefest of orientation (for general overview, see, e.g., Brown & Hagoort, 1999; 

for an L2-related overview of ERP studies, see Mueller, 2005).  

The most relevant language-related components are, amongst others, (a) a centro-

parietal negativity occurring approximately 400ms after stimulus onset that is referred to 

as N400 and associated with semantic integration processes, (b) a centro-parietal 

positivity peaking at around 600ms, the P600, which is linked to syntactic integration, 

syntactic disambiguation or syntactic reanalysis, amongst other things, and (c) a left 

anterior negativity (LAN) peaking prior to the P600 which has been related to 

morphosyntactic incongruity. In addition, studies on word category violations elicit a 

very early left anterior negativity (ELAN) with a latency between 100-300ms. The ELAN 

has been linked to rapid parsing preferences in syntactic category identifcation. The 

different ERP components can thus be interpreted as reflecting distinct processes 

characterizing semantic and syntactic processing. 

 

Behavioural measures 

 

Speeded grammaticality judgements require participants to make a grammaticality 

judgement as fast as possible in response to a sentence presented at a rate above normal 

reading speed. The presentation of a sentence can be broken up into words or phrases. 

The elevated presentation rate is supposed to prevent the parser from full parsing, such 

that initial parsing preferences can be tapped. Processing difficulty is analysed as 

depressed judgement accuracy and increased response time to a sentence compared to a 

matched control sentence. However, speeded judgements are a rather coarse-grained 

measure since they only record end-of-sentence effects, such that the locations of 

incremental processing difficulty cannot be identified. 

 

A more sensitive reading-time measure is the self-paced reading paradigm (Just, 

Woolley & Carpenter, 1982). In a self-paced reading experiment, participants read 

sentences broken up into segments (words or phrases) by pushing a button that effects the 

appearance of a segment. In most versions of the task, the previous segments disappear as 

the presentation of the following segment is initiated, which prevents the rereading of 

previous segments. Reading times for a segment are analysed as the time between button 
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presses for the segment to appear and for the following segment. Processing difficulty is 

analysed as elevated reading time on a given segment in comparison to the same segment 

in a control condition. Compared to speeded grammaticality judgements, self-paced 

reading is a more precise measure of on-line reading, although the locality of effects often 

smears out across several segments (spillover). 

 

The most sensitive behavioural reading-time measure to date is eye-tracking. In eye-

tracking studies, a high-resolution camera measures movements of the pupil as 

individuals read texts. Reading times are analysed as the duration of the scans of a 

particular segment on a line of text. These times are broken up into first pass reading 

times and second pass reading times, i.e. rescanning of the segment. On top of reading 

times, ‘first fixation’, i.e. the first time the eyes look at a particular segment, and ‘gaze 

duration’, i.e. all fixations in a region, are measured as additional indicators of processing 

difficulty. Processing difficulty is thus measured by reading time as well as number and 

probability of regressions to a given segment (for overview, see, e.g., Frenck-Mestre, 

2005). 

 

The cross-modal priming paradigm has mostly been used in studies tapping the 

(re)activation of antecedents at supposed gap positions. Participants listen to sentences 

presented via headphones and execute a lexical decision task on visually presented words. 

The words are visually presented to cooccur at predefined points in the auditorily 

presented sentences. At the position of the gap, participants are visually presented with 

either a word that is semantically related to the filler, a semantically unrelated word or a 

non-word (for variations, see Marinis, 2003). It is assumed that reaction times in the 

lexical decision task to semantically related words is lower than for semantically 

unrelated words due to the presence of a gap reactivating the displaced filler. 

 

2.2.  Maturational constraints in L2 processing: Neuroimaging and ERP evidence 

 

2.2.1.  Neuroimaging 

 

The neurophysiological consequences of putative critical period effects have been studied 

in the context of L2 processing in neuroimaging and ERP studies. A strong version of the 

Critical Period Hypothesis would hold that the neural system supporting native-language 

processing becomes unavailable for late L2 learning,since a critical period restricts the 

degree of neural reorganization required to accommodate the L2 in cortical areas 

previously specified for the L1. In neuroimaging studies, strong maturational effects are 

thus expected to surface in non-overlapping activation of brain areas for non-native and 

native-language processing. Specifically, native-language processing should engage 

classical language-related brain areas, whereas L2 processing should activate brain areas 
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not commonly recruited for language processing. As a correlate, the neurophysiological 

dynamics of L2 processing should differ from L1 processing.  

Earlier studies on covert language production (e.g. Kim et al., 1997), word 

generation (Price, Green & van Studnitz, 1999), and listening (Dehaene et al., 1997; 

Perani et al., 1996) report that late L2 learners partially activate different cortical areas 

compared to natives. By now, the early evidence based on a variety of phenomena, tasks 

and different participant characteristics (proficiency, age of acquisition) has been 

supplemented in a fast-growing body of research. Abutalebi, Cappa & Perani (2001), 

Indefrey (2006b) and Stowe & Sabourin (2005) provide overviews and meta-analyses of 

recent neuroimaging studies that span production and comprehension as well as different 

linguistic areas. Abutalebi et al. (2001) conclude that L2s acquired after puberty and to 

lower proficiency are associated with distinct neural substrates compared to native 

languages. Importantly, however, when proficiency is held constant, the effects of age of 

acquisition are mitigated or disappear. Moreover, proficiency appears to be correlated 

with increased identity in neural activation between adult L2 and native speakers (see 

also Perani et al., 2003) across tasks and domains. Stowe & Sabourin (2005) offer 

broadly compatible interpretations on the contingency of neural similarities on 

proficiency level, adding that some studies on semantic and phonological processing also 

furnish evidence for recruitment of native-like neural language-associated substrates for 

low proficient L2 speakers (see also Indefrey, 2006b). Yet, like Abutalebi et al. (2001), 

they argue that qualitative identity of the brain areas recruited co-occurs with quantitative 

differences in activation level or spread: Typically, processing the L2 invokes additional 

activation, which suggests that processing the L2 is in some sense less efficient or 

automatized as native-language processing. 

A set of recent studies adds further evidence to the effects of proficiency and age 

of acquisition on the processing of syntax and semantics. I selectively discuss three 

studies and their findings. Using fMRI, Wartenburger et al. (2003) study the neural 

responses to syntactic and semantic violations in three groups of Italian-German L2 

speakers: bilingual learners who have acquired both languages from birth, late L2 

learners with low proficiency levels in German, and late L2 learners with a high 

proficiency level in German as measured in independent general proficiency tasks. The 

participants read sentences in Italian and German for grammaticality judgements in two 

conditions. In the syntactic condition, sentences were either grammatical or exhibited 

morphosyntactic agreement violations (e.g. number, gender or case); in the semantic 

condition, violations expressed semantic anomaly by role reversal (e.g. Der Hirsch 

erschießt den Jäger, ‘The deer shoots the hunter’).
2
 Comparisons between activations for 

judgements in the L1 versus the L2 were run for each condition. Wartenburger et al. 

                                                 
2 Note that in this and all the following experiments, the violations labeled ‘semantic’ do not, in fact, 

constitute semantic violations as such; rather they express violations of pragmatic plausibility and world 

knowledge. In keeping with the language-processing literature, I will stick to the label ‘semantic’. 
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(2003) report effects of age of acquisition in the syntactic, yet not the semantic condition. 

For syntactic judgements, both late learner L2 groups show more extensive neural 

activity for the L2 in language-sensitive areas, i.e. Broca’s area and subcortical structures. 

The bilingual group did not manifest any language-specific differences in activation. 

Differences in the strength of cerebral activations depending on proficiency effects are 

reported for both syntactic and semantic judgements, with the effect being more 

pronounced in the semantic condition. Again, these differences surface as more extensive 

activation in language-associated neural structures in L2 processing compared to L1 

processing. 

In two comparable fMRI studies, Russian-German learners of advanced profiency 

levels were scanned while listening to (Rüschemeyer, Fiebach, Kempe & Friederici, 

2005) or reading (Rüschemeyer, Zysset & Friederici, 2006) syntactic and semantic 

violations in the L2. Identically in both studies, syntactic violations were constructed by 

inserting a preposition followed by a participle (2a); semantic violations denoted 

violations of plausibility (2b). 

 

(2) a. *Das Eis     wurde im  gegessen. 

    The ice-cream  was    in-the eaten 

 b. #Der Vulkan  wurde  gegessen. 

    The volcano  was  eaten 

 

Comparisons were made between neural activation patterns in the L2 group and a native 

control group. In both experiments, native and L2 subjects show comparable activation of 

linguistic areas, although with greater accentuation of specific parts of the linguistic 

network for the L2 group. In the semantic condition, no differences in activation loci or 

strength between native and L2 speakers occurred in the two studies, irrespective of 

presentation modality. In the syntactic condition, the L2 groups in both experiments, 

unlike the native speakers, do not show differences in comparable regions (superior 

temporal cortex) between syntactically well-formed and ungrammatical sentences; rather 

these regions were activated and drawn upon irrespective of the grammaticality status of 

the stimuli. Rüschemeyer et al. (2005) interpret this finding as evidence that lower-

proficient L2 speakers commit more resources to syntactic parsing of even simple well-

formed structures.  

 

In sum, neuroimaging studies on adult L2 acquirers do not attest fundamental differences 

in the neural substrates involved in processing late-acquired L2s compared to native 

languages. Evidence indicates that age of acquisition and, in particular, proficiency level 

modulate the degree of native-like neural activation patterns in language-related areals, 

both in terms of the loci and the strength of cerebral activity. Moreover, a higher degree 

of convergence in neural engagement patterns is reported for semantic processing than 



Chapter 2 60

for syntactic processing, suggesting that syntactic processing is more effortful or less 

efficient for lower-proficient L2 speakers than for native speakers. 

 

2.2.2.  Electrophysiological studies  

 

ERP studies explore whether L2ers evoke the same temporal neurophysiological 

responses as native controls in sentence comprehension. To date, studies have focussed 

on ERP components associated with semantic integration (N400) and the several syntax-

related components (ELAN, LAN, P600). I consider the processing of syntax and 

semantics and the processing of morphosyntactic agreement relations, in turn. 

 

2.2.2.1. Syntax versus semantics 

 

Following the setup of the Johnson & Newport (1989) study on the acquisition of 

grammar (Chapter 1.3.2.1), Weber-Fox & Neville (1996) investigated the interaction 

between the native-likeness of ERP components to syntactic and semantic violations and 

age of acquisition. Sixty-one Chinese learners of English with a minimum length of 

residence in the US of five years were recruited and grouped according to their age of 

arrival (1-3; 4-6; 7-10; 11-13; 16+). Participants read sentences presented word by word 

for grammaticality judgements. Sentences consisted of semantic violations (3a), syntactic 

violations (3b), violations of specificity constraints on wh-movement (3c) and subjacency 

violations (3d). 

 

(3) a. #The scientist criticized Max’s event of the theorem. 

 b. *The scientist criticized Max’s of proof the theorem. 

 c. *What did the scientist criticize Max’s proof of? 

 d. *What was a proof of criticized by the scientist? 

 

For semantic violations, all groups show N400s in line with native speaker responses. 

However, delayed latencies on the N400 are observed for learners with ages of onsets of 

11 and higher. The ERP results for the syntactic (3b) and the specificity condition (3c) 

show no early left-anterior negativity for any L2 group and a delayed (11-13) or absent 

(16+) P600 for the later arrivals.
3
 Weber-Fox & Neville (1996) conclude that these 

asymmetries reflect maturational effects on the acquisition of syntax, preempting native-

like neurophysiological reflexes for postpubescent learners. A closer look at the data, 

however, reveals that this interpretation is highly questionable. First, Weber-Fox & 

Neville report (a) the 11-13 and 16+ group actually did show early, yet bilateral, 

increases in negativity which the authors dismiss as reflecting a LAN since the younger 

                                                 
3 The ERP data on the subjacency violation were uninterpretable due to varying baseline effects across 

groups. 
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groups do not show them, and (b) that the failure to elicit an ELAN in the L2 groups may 

be due to the small sample size. More recent research on native speakers’ processing of 

syntactic violations, furthermore, documents that ELANs are not consistently obtained 

(Osterhout, McLaughlin, Kim, Greenwald & Inoue, 2004), such that the implications of 

not finding an ELAN in L2 speakers in native-non-native comparisons are unclear. 

Second, Weber-Fox & Neville (1996: 244) state that age of onset and length of exposure 

are equally predictive of the P600 amplitude across learners in the syntactic condition. 

This finding points to the confounding interference of drastic differences in length of 

exposure as well as proficiency level between the groups. Finally, Weber-Fox and 

Neville take the lower proficiency levels of the later-arriving groups to be a consequence 

of neurophysiological differences, although it seems equally likely that they might be the 

cause of differences in neurophysiological measures, quite independently of age of 

arrival. 

More recent ERP studies by Hahne and colleagues (Hahne, 2001; Hahne & 

Friederici, 2001; Rossi, Gugler, Friederici & Hahne, 2006) indeed demonstrate that 

proficiency level modulates neurophysiological responses to syntax. Using the same 

stimuli as Rüschemeyer et al. (2005, 2006) in (2), 12 low-proficient postpubescent L1 

Japanese learners of German (Hahne & Friederici, 2001) and 16 more advanced adult 

Russian-German speakers (Hahne, 2001) were tested on semantic and syntactic 

violations. In both studies, the subjects robustly elicit N400 components for semantic 

violations. In the syntactic condition, the lower-level L1 Japanese learners show neither 

an early left anterior negativity nor a later P600; the higher-level L1 Russian learners 

again show no (E)LAN, yet they do show a P600, signaling sensitivity to syntactic 

violations. However, since the L1s of the subjects differ between studies, proficiency 

effects are potentially confounded by cross-linguistic differences.  

Rossi et al. (2006) investigated proficiency effects on syntactic ERP signatures by 

testing 69 German-Italian and Italian-German postpubescent learners who were grouped 

into high- and low-proficient learners on the basis of a ten-sentence translation task. The 

main experiment comprised syntactic category (4a), syntactic agreement (4b) and 

combined category and agreement (4c) violations, here illustrated for Italian. 

 

(4) a. *Il     signore  nel  beve  un caffè. 

    The man  in-the  drinks  a    coffee 

b. *Il     signore  nel  bar bevo un caffè. 

  The man  in-the  bar drink a   coffee 

 c. *Il     signore  nel  bevo  un caffè. 

    The man  in-the  drink  a coffee 

 

ERPs were recorded as subjects listened to sentences word by word and subsequently 

made grammaticality judgements. The low-proficient L2 groups show qualitative 
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processing differences compared to high-proficient L2 speakers and to native speakers by 

demonstrating no (E)LAN for agreement violations and a P600 that is delayed and 

reduced in amplitude. For the syntactic category violation (4a) and the combined 

violations (4c), the low-proficient groups do evince an ELAN and a P600, albeit delayed 

and of smaller amplitudes. By contrast, both groups of high-proficient learners show 

native-like electrophysiological responses in identical time-windows in all conditions. 

For the syntactic category and combined violations, the high-proficient groups evince an 

ELAN, a LAN and a P600; for the agreement violation, they show a LAN and a P600. 

Subsequent comparisons with a control group of native speakers from Rossi et al. (2005) 

yield no differences according to language group; only the LAN and the P600, yet not the 

ELAN component, for category and the combined violations showed larger amplitudes 

than in native speakers. This quantitative difference is taken to suggest that syntactic 

analysis is somewhat more effortful and less automatized in high-proficient L2 speakers 

compared to native speakers.  

 

2.2.2.2. Morphosyntax: Agreement violations 

 

In an ERP study on verbal and gender agreement in L2 Dutch, Sabourin (2003) compared 

L1 English, L1 German and L1 Romance adult learners with a minimum time of 

residence in The Netherlands of two years (range 2-50 years). For subject-verb agreement 

violations, all L2 groups show native-like P600s and late frontal negativities (LANs), 

albeit both components are somewhat delayed and of lesser amplitude in the L2 subjects 

compared to the natives. For gender agreement, however, only the L1 German group 

evinced a native-like P600 effect; the L1 Romance group shows a late frontal negativity; 

and the L1 English group shows no robust effects at all. These differences point to the 

effects of cross-linguistic differences in gender marking: Dutch employs a common-

neuter gender distinction, Romance languages divide nouns between masculine and 

feminine gender, and English retains no grammatical gender marking. Finally, German 

instantiates a tripartite gender system (masculine-feminine-neuter) that overlaps with the 

Dutch gender system to a large extent in that German feminine and masculine 

grammatical gender collapse to common gender in Dutch. In all, then, Sabourin’s 

findings suggest that L1-TL proximity in the processing of grammatical gender affects L2 

processing, while there are no L1 effects for uniformly realized subject-verb agreement.  

  Yet, since Sabourin (2003) did not employ an independent measure of proficiency 

and since knowledge of correct gender was not factored into the ERP analyses, the 

differences between L1 groups cannot be unambiguously linked to L1 effects. In fact, 

since the L1 German group’s proficiency was considerably higher than the proficiency 

levels of the other groups, in particular the L1 English group, the group effects may be 

confounded with proficiency differences. Support for this interpretation comes from 

recent ERP experiments on gender agreement in L2 French by Foucart & Frenck-Mestre 
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(2006), who find that L1 English speakers of French do evince ERP signatures of gender 

agreement violations, although the ERP responses to agreement violations are not fully 

native-like (see also Osterhout, McLaughlin, Pitkänen, Frenck-Mestre & Molinaro, 

2006).  

  Hahne, Mueller & Clahsen (2006) conducted a study with L1 Russian advanced 

learners of German on morphological errors in regular and irregular participles and 

plurals. Research on native speakers (see Hahne et al., 2006 for references) attests 

differential ERP responses to incorrect regular inflection (LAN and P600) and 

overregularized irregulars (N400). The L2 subjects are found to evince identical ERP 

signatures as the natives when reading inflected participles and plurals embedded in 

sentences. With respect to the morphosyntactically regular inflection, the non-natives 

showed a LAN and a P600 for incorrect participles, yet only a P600 for incorrect plurals. 

Hahne et al. (2006) relate the absence of the LAN for plurals to the relatively more 

complex morphological paradigm of plural formation in German. Finally, Omija, Nakata 

& Kakigi (2005) report that advanced L1 Japanese learners of English evince a native-

like LAN in response to subject-verb agreement errors in English, whereas a lower-

proficient group of Japanese learners did not show any effects (see also Chen, Shu, Liu, 

Zhao & Li, 2007). 

 

2.2.2.3. Summary 

 

Electrophysiological studies that contrast the processing of syntactic and semantic 

violatons resonate with the findings of neuroimaging research in reporting that even 

lower-proficient L2ers show a robust reliance on semantics, whereas they are less 

sensitive to syntactic violations, possibly due to less efficient processing. Recent research 

on highly proficient L2 speakers, however, attests that the full set of native-like 

processing signatures is replicated in non-native syntactic processing, including early 

negative components that had previously been frequently reported as missing in lower-

level L2 processing (e.g. Hahne, 2001; Mueller, 2006). For highly proficient L2 speakers, 

these findings suggest that there are no qualitative ERP differences in processing 

syntactic violations between native and non-native processing. Comparable findings 

obtain for the L2 processing of morphosyntactic agreement, although the L1 (Sabourin, 

2003) and the complexity of the expressions of agreement morphology (Hahne et al., 

2006) appear to modulate convergence on TL patterns of brain signatures.  

 

What do these results mean with respect to critical period effects? The more recent 

evidence from neuroimaging and ERP studies is clearly incompatible with a strong 

version of the Critical Period Hypothesis that late L2 learners recruit different neural 

regions and employ distinct neurophysiological mechanisms in language processing 

compared to native speakers. First, pace Weber-Fox & Neville (1996), there is no 
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evidence of discontinuity in the recruitment of neural regions or processes subserving 

language that conforms to the geometry of critical periods. Second, late high-proficient 

L2 speakers show native-like highly automatic brain responses in the L2 processing of 

syntax and semantics and activation of language areals equally recruited by natives. In 

conjunction, these findings indicate that classical cortical language areas accommodate 

late-learned L2s in representation and functional processing, at least at high levels of L2 

proficiency. Similar to the behavioural studies on the shape of the age function in L2 

acquisition (Chapter 1.3.2.1), then, age of acquisition effects in neurophysiological 

studies are gradual, starting in early childhood and continue beyond the end of puberty 

(Abutalebi et al., 2001; Pallier, 2007). 

 

At the same time, L2 processing turns out to be far from identical to native processing. 

First, syntax is associated with greater non-convergence than semantics, and the degree of 

native-like cerebral processing of syntax shows greater dependence on proficiency level. 

Second, L1 effects appear to be implicated at least in the L2 processing of inflectional 

morphology. These effects suggest that the L1 interferes in L2 processing, thus 

potentially leading to dissimilarity between non-native and native processing for reasons 

other than maturation. Finally, quantitative differences can be observed between non-

native and native processing. Neuroimaging studies find extended and stronger activation 

in L2 processing compared to native processing. ERP studies document quantitative 

differences in amplitude and latency of ERP components even among higher-proficient 

L2 speakers (Hahne, 2001; Hahne & Friederici, 2001; Rossi et al., 2005; Weber-Fox & 

Neville, 1996). Such quantitative differences have been argued to reflect lower degrees of 

efficiency or automaticity in the integration of syntactic category information (Hahne, 

2001) or in the reanalysis of the parse (Rossi et al., 2006).  

 For a better understanding of L2 processing, it is essential to look at aspects like 

L1 effects and quantitative differences. In L2 processing research, these factors have been 

predominantly examined in studies employing behavioural measures like reading and 

reaction times. In contrast to ERP and neuroimaging methods that concentrate on the 

question whether grammatical information is recruited rapidly and automatically in 

processing, reading and reaction-time studies also consider whether L2ers recruit the 

same parsing strategies as native speakers. 
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2.3.  Processing strategies in the L2: Syntactic ambiguity resolution and syntactic  

   dependencies 

 

Most L2 research has been devoted to the cross-linguistic study of the processing of 

syntactic ambiguities in (a) relative clause attachment, (b) syntactic dependencies in 

filler-gap constructions and (c) thematic subcategorization. I review these studies to 

answer the question as to whether late L2ers at advanced proficiency levels converge on 

native parsing strategies.  

 

2.3.1.  Relative clause attachment 

 

Relative clauses like who never drank wine in He thanked the secretary of the professor 

who never drank wine preferentially attach to the second NP in English (i.e. low 

attachment, e.g. Carreiras & Clifton, 1999) but to the first NP in, e.g., Greek, Spanish and 

French (i.e. high attachment, Cuetos & Mitchell, 1988; Frenck-Mestre & Pynte, 1997). 

The cross-linguistic differences have been explained as the result of ambiguity resolution 

strategies in parsing. Various types of models have been advanced that make use of 

frequency characteristics of the input (Cuetos & Mitchell, 1988), implicit prosody (Fodor, 

1998), parametrized syntactic and locality principles in processing (Gibson, Pearlmutter, 

Canseco-Gonzalez & Hickok, 1996) or a combination of grammatical and pragmatic 

principles (Frazier & Clifton, 1996) in explaining attachment preferences.                                                                                                    

  Given that the parsing heuristics underlying the resolution of relative clause 

attachment ambiguities in native processing are still under debate, L2 processing research 

has mainly considered (a) whether L2 learners show attachment preferences indicative of 

the operation of TL ambiguity resolution mechanisms in on-line reading and (b) whether 

L1 attachment preferences guide relative clause attachment resolution in the TL. 

  Some studies report that intermediate to advanced L2 learners acquire TL 

attachment preferences. For Spanish learners of English, Dussias (2003) finds target-like 

low attachment preferences in the L2, even though these learners, unlike Spanish 

monolinguals, also show a low attachment preference in their native Spanish (see also 

Fernandez, 2002; for English-French advanced L2ers, see Dekydtspotter, Edmonds, 

Liljestrand Fultz, Petrush & Renaud, 2007)). In eye-tracking studies, Frenck-Mestre 

(2002) finds that highly proficient English speakers have a target-like high attachment 

preference in L2 French, while a less proficient group shows a low attachment preference 

as in the L1. For Korean intermediate to advanced learners of Japanese, Miyao & Omaki 

(2006) report a low attachment preference in reading the L2, which contrasts with the 

high attachment preference in Korean.  

  Other studies, however, fail to detect any attachment preferences in L2 learners. 

Testing advanced learners of English and Greek of various L1s, Felser, Roberts, Marinis 

& Gross (2003) and Papadopoulou & Clahsen (2003) investigated attachment preferences 
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both for complex genitives (the secretary of the professor), for which attachment 

preferences are cross-linguistically variable, and for thematic prepositions (the secretary 

with the professor) which universally induce a low attachment preference. For the latter, 

all non-natives exhibited a low attachment preference in line with native reading patterns. 

For genitives, though, advanced L2 learners do not show reading-time differences 

suggestive of any preference, irrespective of whether L1 and TL preferences align 

(Papadopoulou & Clahsen, 2003) or differ (Felser et al., 2003).  

  Summarizing, the findings on L2 attachment preferences on complex genitives are 

inconclusive, with some studies suggesting that L2 speakers exhibit attachment 

preferences in the L2 that are not transferred from the L1 and others suggesting that L2ers 

show no sensitivity to either L1 or TL attachment principles. At this point, the reasons as 

to why some studies fail to record attachment preferences are unclear. The indeterminacy 

in preferences attested in some studies might arise as a consequence of a transitional 

stage between L1 and TL preferences for complex genitives in L2 processing (Miyao & 

Omaki, 2006). L2 learners may pass through a stage where L1 and TL preferences 

coexist or cancel each other out. In addition, the inconclusive L2 findings might in part 

reflect a hitherto ill-understood interaction of the factors also claimed to be involved in 

the native resolution of ambiguities, namely, frequency characteristics of the TL input, 

effects of L1 and TL prosodic processes in attachment ambiguities (see Dekydtspotter, 

Donaldson, Edmonds, Liljestrand Fultz & Petrush, in press), or assumptions by L2 

speakers about the pragmatic uses of the complex genitive in the TL. 

 

2.3.2.  Syntactic dependencies 

 

Studies on syntactic dependencies probe how readers relate displaced constituents, for 

instance, wh-phrases, to their underlying gap position. Reading-time studies on gap-

filling effects in English wh-movement by Juffs (1998; 2005) and Williams Möbius & 

Kim (2001) as well as on clitic structures by Hoover and Dwivedi (1998) report that non-

natives of various L1s, like natives, attempt to integrate a displaced constituent as early as 

possible with a potential subcategorizing verb. Marinis, Roberts, Felser & Clahsen (2005) 

note that these studies do not provide unambiguous evidence of the use of structure-based 

gap-filling strategies in L2 processing since the design of these studies does not allow for 

a differentiation between verb-based and structure-based gap-filling strategies.  

  To distinguish between these accounts, Marinis et al. (2005) look at the 

reactivation of fillers at intermediate trace positions in wh-chains for various L1 groups of 

advanced L2 English learners. Following Gibson & Warren (2004), Marinis et al. 

employed self-paced reading to investigate whether the presence of an intermediate trace 

in (5a) facilitates filler-gap integration at the original trace position. 
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(5)  a. The nurse who the doctor argued t that the rude patient had angered t is      

    refusing to work late. 

  b. The nurse who the doctor’s argument about the rude patient had angered t  

   is refusing to work late. 

 

Native speakers of English show filler-gap integration effects at the position following 

the verb angered in both (5a) and (5b); however, the integration effect is significantly 

reduced for (5a) compared to (5b). It is argued that this interaction of extraction and 

phrase type reflects the facilitatory effects of intermediate trace reactivation on gap-filling 

available in (5a), yet not in (5b). Advanced L1 Greek, German, Japanese and Chinese 

adult learners of English show general filler-gap integration effects at the postverbal 

position, yet no interaction of extraction and phrase type (for a reanalysis of the data, see 

Dekydtspotter, Schwartz & Sprouse, 2006). Marinis et al. interpret this finding as 

evidence that L2 readers do not postulate intermediate traces in processing as a 

consequence of failing to compute structure-based syntactic representation of filler-gap 

dependencies.  

  In a cross-modal priming study following a similar logic, Felser & Roberts (2007) 

report that advanced L1 Greek learners of English show no reactivation of a filler at the 

structurally defined original gap position; rather, these learners are argued to integrate the 

filler with its lexical subcategorizer directly. However, Love, Maas & Swinney (2003) 

conducted a cross-modal priming task on object-relative clauses such as in (6) that does 

not support these conclusions. Participants listened to sentences and performed a lexical-

decision task on visually presented probes that were either strongly semantically related 

to the filler item (e.g. pencil for (6)) or unrelated (e.g. jacket). Superscripted numbers in 

(6) indicate the probe positions in the sentence. 

  

(6)  The professor insisted that the new exam be completed in ink, so Jimmy used the new 

pen 
(1)
 that his mother-in-law recently 

(2) 
purchased 

(3) 
because the multiple colors 

allowed for more creativity. 

 

In Love et al. (2003), groups of advanced adult and child L2 learners of English with 

various L1 backgrounds were tested. Although L2 groups show native-like facilitation in 

lexical decisions for related probes versus unrelated probes at probe point (1), unlike 

native controls, neither child L2 nor adult L2 learners showed facilitation at the 

postverbal probe point (3), which Love at al. indicate to mean that, unlike natives, L2 

speakers do not reactivate fillers at the postverbal gap position in L2 processing. 

  Seen in conjunction, studies on the L2 processing of syntactic dependencies find 

evidence that L2 readers relate fillers to gap positions in on-line reading, yet, the more 

fine-grained explorations of gap-filling by Marinis et al. (2005), Felser & Roberts (2007) 

and Love et al. (2003) neither definitively support verb-driven nor structure-based gap-
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identification strategies as underlying the processing of long-distance dependencies. 

Moreover, intermediate trace reactivation in long wh-movement could only be found for 

native speakers with high memory spans, yet not for native speakers with low working 

memory (Marinis et al., 2005). As the resolution of filler-gap dependencies is thus 

mediated by cognitive resource restrictions even for natives, the failure of L2 speakers to 

show native-like performance could be due to these restrictions, rather than divergent 

processing strategies. 

 

2.3.3.  Syntax-argument structure 

 

A third line of reading-time research investigates whether L2 learners are sensitive to 

thematic properties of verbs in sentence processing. Using eyetracking, Frenck-Mestre & 

Pynte (1997) examined the processing of verbs that are optionally transitive in English 

and obligatorily intransitive in French (e.g. obey – obéir) to see whether the temporary 

direct object/sentential complement ambiguity of postverbal NPs that holds in English, 

yet not for the translation equivalent in French, affects L2 processing. In addition, verbs 

were tested that were obligatorily intransitive in both languages. Two groups of advanced 

English-French and French-English L2 speakers were compared. Although L2 speakers 

show additional processing effort on verbs that differ in argument structure between L1 

and TL, further downstream they evince processing patterns in accordance with the TL 

argument structure, irrespective of whether the L1 verbs bear similar or different 

argument structures compared to the L2 verbs. These findings indicate that L1 argument 

structure information is initially accessed, but then discarded for TL thematic properties 

in L2 sentence processing.  

  Using ERPs, Kotz (1991, cited in Frenck-Mestre, 2005) investigated 

subcategorization ambiguities as in (7). 

 

(7)  a. The doctor agreed to see the patient had left the hospital. 

  b. The doctor implored to see the patient had left the hospital. 

 

Sentence (7a) contains an intransitive verb agree, and (7b) contains the transitive verb 

implore that requires either a direct object or a sentential complement. Both (7a) and (7b) 

necessitate reanalysis of the verbs agree and implore from main-clause verbs to past 

participles of reduced relative clauses; yet, reanalysis in (7a) and (7b) occurs at different 

points. Hence, greater processing difficulty is predicted to surface on the preposition to 

for (7b) than for (7a), since agree in (7a) can (still) be analysed as the main verb at this 

point, whereas the verb implore in (7b) must be reanalysed as the past participle of a 

reduced relative clause. Conversely, greater difficulty for (7a) than for (7b) is expected on 

the verb had, which is incompatible with the previous main-verb analysis of agree in 

(7a), yet follows naturally for the previously reanalysed (7b). Both native and advanced 
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L1 Spanish learners of English demonstrate significantly larger P600 on to in (7b) than in 

(7a), and, conversely, both groups evince larger P600s on the verb had in (7a) than in 

(7b). These findings suggest that the argument structure of TL verbs guides L2 

processing (see also Juffs, 1998). 

  Finally, Montrul (2004) investigated whether advanced L1 English speakers of 

Spanish show reaction-time reflexes of argument-structure mappings to syntax for 

Spanish unergative and unaccusative verbs in a visual probe recognition task. 

Unaccusative verbs project a VS order, and unergative verbs project the canonical SV 

order; the inverse orders for both verbs are possible, yet require costly syntactic 

movement (see Chapter 1.3.6.4). The results show an interaction of order and verb type in 

the response times for the L2 group, which indicates that the argument structure of TL 

verbs underlies the computation of syntactic structure in L2 processing.  

 

2.3.4.  Summary 

 

Broadly in line with neurophysiological studies, the findings of L2 reading-time studies 

to date indicate that L2 learners make robust use of lexical-thematic information, though 

potentially less robust use of syntactic information. Nevertheless, the extent of problems 

in using syntax for ambiguity resolution in the L2 varies across studies. As seen also in 

ERP data, some studies also indicate that insufficent use of syntax may be related to 

cross-linguistic transfer and resource limitations in L2 processing. I turn to these factors 

of L2 processing in the next section. 

 

2.4.  L2 processing: Cross-linguistic influence and computational limitations  

 

Most, if not all, studies on L2 processing explicitly rely on non-native versus native 

speaker comparisons in interpretating the results. Given that L2 acquisition proceeds 

against the background of successful L1 acquisition, however, L2 processing is likely to 

be affected by variables specific to L2 development, such as L1 transfer, proficiency 

differences, etc. In addition, L2 processing is likely to be constrained by procedural 

limitations, such as insufficient automatization or reduced working memory capacities. 

The concluding section of this overview of previous research on L2 processing addresses 

some of these variables, namely, the role of the L1, the role of proficiency and the role of 

working memory. 

 

2.4.1.  L1 effects 

 

Whereas pervasive effects of L1 transfer are attested in the L2 acquisition of grammar, 

there is less conclusive evidence for the influence of L1 processing strategies on L2 

parsing. Within the framework of the Competition Model (MacWhinney & Bates, 1989), 
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cross-linguistic studies have tested the morphosyntactic and lexico-semantic cues 

speakers focus on in interpreting sentences. These studies document that learners initially 

transfer L1 interpretation strategies onto L2 sentences when, e.g., identifying agenthood 

in off-line tasks (e.g. MacWhinney, 2005). However, since the tasks used in studies 

within the framework of the Competition Model do not measure on-line processing and 

concentrate on post-processing conscious interpretation, their results cannot speak 

directly to the question of whether L1 processing strategies are transferred in the 

incremental time-course of processing the TL (e.g. Fernandez, 2003). 

  L1 effects have however been reported in the processing of L2 morphosyntax. 

Sabourin’s (2003) ERP study on Dutch gender agreement processed by L1 English, L1 

German and L1 Romance learners of Dutch reports L1-specific differences in that 

similarity in gender-marking systems between L1 and TL entails greater convergence on 

L2 processing of nominal agreement (see also Tokowicz & MacWhinney, 2005). In a 

reading-time study on ‘broken agreement’ in sentences such as The key to the cabinets 

were rusty, Jiang (2004) reports that advanced Chinese-English L2ers, unlike natives, 

evince no slowdowns to subject-verb agreement violations, and he suggests that the lack 

of morphosyntactic number encoding in Chinese underlies the insensitivity to number 

marking in the L2 (see also Chen et al., 2007). 

  For syntax, Frenck-Mestre (2002) shows L1 transfer of relative clause attachment 

preferences in low-proficient English-French learners which gives way to target-like 

preferences at higher proficiency levels. By contrast, the cross-linguistic studies by 

Clahsen and colleagues on attachment preferences and trace reactivation do not report 

any differences between L1 groups. However, although of different L1s, the participants 

in each study on relative clause attachment did not have L1s that differed amongst one 

another in attachment preferences (Felser et al., 2003; Papadopoulou & Clahsen, 2003). 

As for wh-movement, the L2 groups tested in Marinis et al. (2005) uniformly fail to show 

trace-reactivation effects, irrespective of whether the L1s instantiate overt wh-movement. 

Comparing L1 German, Korean and Chinese intermediate learners of English, Williams 

et al. (2001) find no difference in garden-path patterns in on-line reading times and 

plausibility judgements in wh-questions. In a partial replication of Williams et al. (2001), 

Williams (2006) reports analogous null effects of L1 differences on the incremental 

computation of plausibility for syntactic reanalysis in filler-gap structures for advanced 

L1 Chinese and L1 Romance speakers of English. In conjunction, these studies suggest 

that the parsing of wh-structures in the L2 is not modulated by the availability of overt 

wh-movement in the L1. 

  The limited evidence available to date thus suggests that L1 transfer likely 

differentially affects grammatical domains in L2 processing. Effects of the L1 on L2 

processing surface for morphosyntactic agreement and also argument structure (Frenck-

Mestre & Pynte, 1997), while the majority of studies on the L2 processing of syntax 
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cannot detect L1 effects. Clearly, further research is necessary to see whether this pattern 

can be generalized.  

 

2.4.2.  Proficiency, automaticity and working memory in L2 processing 

 

2.4.2.1. Proficiency 

 

On top of L1 effects, L2 processing is likely to be modulated by the degree of acquisition 

of the TL. Across paradigms, the degree of native-like processing has been found to be 

correlated with proficiency level. In neuroimaging studies (e.g. Perani et al. 2003) and 

ERP studies on the processing of morphosyntax (e.g. Ojima et al., 2005; Rossi et al., 

2006; Weber-Fox & Neville, 1996) proficiency differences underlie substantive contrasts 

in the recruitment of native-like brain areas and electrophysiological responses. 

Moreover, ERP studies on the processing of artificial grammars (e.g. Friederici, 

Steinhauer & Pfeifer, 2002) and miniature natural-language grammars (e.g. Mueller, 

2006; Mueller, Hahne, Fujii & Friederici, 2005) demonstrate that, even after a few hours 

of training on toy grammars, learners develop processing components, such as the P600 

and LANs, in response to syntactic violations that resemble ERP components found in 

native-language processing. For natural-language acquisition, Osterhout et al. (2006) 

report analogous developments of syntax-related ERP components in English learners of 

French after only several months of exposure. Both semantic violations and 

morphosyntactic violations in subject-verb and determiner-noun agreement were 

presented to the L2 learners at one month, 4 months and 8 months of university 

classroom instruction in French. Semantic violations were found to elicit N400s after one 

month of instruction. At the same time point, L2 learners equally evinced N400s in 

response to morphosyntactic violations, which documents that they differentiated 

between well-formed and ill-formed syntax, albeit not in a native-like manner. After 4 

months, this latter N400 was supplanted by a native-like P600 indexing syntactic 

violations. In a similar vein, longitudinal neuroimaging research on native Mandarin 

Chinese speakers acquiring Dutch (Indefrey, 2006b) provides evidence that syntax-

specific brain regions implicated in native-language processing are recruited after only a 

few months of TL exposure. At the initial stages of L2 processing explored in these 

studies, increasing proficiency in the L2 implicates greater acquisition of the grammar of 

the TL which can then be recruited in L2 processing. 

  Effects of proficiency on processing patterns are also seen in higher-proficient L2 

learners that have successfully acquired the domain of the TL grammar under 

investigation. As discussed in Section 2.2.2.1 above, Hahne (2001) and Hahne & 

Friederici (2001) administered the same phrase-structure violations involving a 

preposition followed by a verb (e.g. The ice cream was in the eaten; see (2a)) to an 

intermediate L1 Japanese group which had been exposed to German for a mean of 2.5 
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years and a more advanced L1 Russian group which had a mean exposure to German of 5 

years. Off-line behavioural data confirmed that both groups correctly judged these 

sentences, which indicates that they have acquired grammatical knowledge of the 

syntactic violation. However, of the two groups, only the more advanced L1 Russian 

group evinced a P600 in response to syntactic category violations. The study by Rossi et 

al. (2006) on similar materials reviewed above further demonstrates that low and high-

proficient Italian-German and German-Italian late L2 learners differ in that the high-

proficient groups evince ELANs and LANs for syntactic category violations absent in the 

lower-proficient groups. These studies indicate that proficiency differences at higher 

levels incur substantive changes in processing, even though L2 grammatical acquisition 

of the phenomena at hand is not at stake. In these cases, increased proficiency likely 

reflects more automatized processing of the L2 and more efficient deployment of 

cognitive resources in L2 processing.  

 

2.4.2.2. Automaticity 

 

A typical feature of non-native processing is that it is slower than native processing. The 

slower speed of L2 processing could potentially serve as an index of divergent 

processing. However, processing speed per se does not appear to account for processing 

differences. For instance, Hoover & Dwivedi (1998) contrasted the reading pattern of the 

French sentences in (8) in a self-paced reading task. 

 

(8)   a. Sarah le fera          signer  en     presence   de son avocat. 

   Sarah it  will-have signed in the presence of her  lawyer 

  b. Sarah le fera       demain      en  presence de son avocat. 

   Sarah it  will-do    tomorrow in the presence of her  lawyer 

 

Due to the ambiguity between faire (‘make’) as a thematic verb (8b) and a causative verb 

(8a), the clitic in (8a) is initially misanalysed as the argument of the immediately 

following verb fera by native French speakers. This is borne out by the subsequent 

processing difficulty when the clitic needs to be reanalysed as the argument of the verb 

signer (‘sign’). A group of highly proficient L1 English speakers of French was 

subdivided into slow and fast readers on a separate reading test in order to address the 

question whether sensitivity to syntactic ambiguities is modulated by speed. Native 

French speakers were used as controls. The results show no interaction between group 

(native, fast L2, slow L2) and ambiguity resolution, since all groups showed analogous 

slowdowns on the verb signer compared to the temporal adverb demain (‘tomorrow’). 

Even though both L2 groups are significantly slower than natives and the L2 groups 

differed in reading speed amongst each other, speed per se was not a factor predicting 

differences in syntactic processing (see also Frenck-Mestre, 2002; McDonald, 2006). 
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  On other views, procedural limitations in L2 comprehension have been 

categorized under the rubric of ‘automaticity’. Automaticity denotes the routinization of 

cognitive tasks that do not involve attentional control. Crucially, automaticity is not 

linearly dependent on speed; rather, it indexes the replacement of less efficient, parallel or 

redundant subcomponents, e.g. in language comprehension, by more efficient and 

integrative processes (for extensive discussion, see Segalowitz, 2003; Segalowitz & 

Hulstijn, 2005).  

  In electrophysiological studies, differences in automaticity between native and L2 

speakers have been linked to qualitative differences in the context of early ERP 

components (ELAN) as well as in quantitative differences in amplitude and latency of 

ERP components in grammatical processing. As the previous sections illustrated, 

quantitative differences in amplitude size and latency of ERP components associated with 

semantic (N400) and syntactic (P600) processes between native speakers and especially 

lower-level L2 speakers are frequently attested. In neuroimaging studies, differences 

between adult non-native and native speakers in strength and spread of qualitatively 

overlapping neural substrates have also been interpreted as reflecting decreased 

efficiency and increased effort in non-native processing (e.g. Stowe & Sabourin, 2005; 

Wartenburger et al., 2003).  

  At the behavioural level, a study by Kilborn (1992), for instance, provides 

evidence that resource limitations constrain the automaticity of L2 sentence processing 

even at high proficiency levels. In a word-monitoring task, participants had to identify 

target words embedded in sentences in three conditions: (1) ‘normal’ sentences that 

included syntactic and semantic information, (2) ‘syntactic’ sentences in which all open 

class words were replaced with random words of the same word class, so that syntactic 

relations were maintained but semantic information was lost, and (3) random strings of 

words which did not maintain syntactic or semantic relations. By gradually removing 

different types of information in the same task, the relative contributions of individual 

information types were explored in on-line reading. Two participant groups, native 

speakers of English and highly proficient L1 German speakers of English, performed the 

task in two modes. The native speakers performed the task under normal conditions and 

under increased task demands, that is by listening to the stimuli partially masked under 

pink noise. The L2 group performed the task under normal conditions in their L1 

(German) and the L2 (English). The mean reaction times for each condition are given in 

Table 2.1. 
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 English L1 speakers German-English L2 speakers 

Stimulus Type Clean Noise German (L1) English (L2) 

Normal sentences 230 322 221 292 

Syntactic sentences 304 361 264 317 

Random strings 341 393 342 354 

Table 2.1. Mean reaction times (in milliseconds) in word monitoring task (adapted from Kilborn, 

1992). 

 

Native English speakers and L2 group performing the task in their L1 show significantly 

faster response times in word monitoring when syntactic information is available 

compared to randomly presented strings of words and further facilitation when additional 

semantic information is supplied. Hence, native speakers use syntactic information and 

they rapidly integrate syntactic and semantic information which leads to faster word 

monitoring times than when only syntactic information is available. 

  By contrast, high-proficient German-English speakers show facilitation for 

syntactic information compared to random sentences, yet no statistically significant 

further processing benefit for additional semantic information (292ms versus 317ms). 

The lack of facilitation indicates that additional semantic information fails to be 

integrated with syntactic information to facilitate word monitoring (yet, see Scherag, 

Demuth, Rösler, Neville & Röder, 2004). Strikingly, native processing resembles the 

non-native pattern when natives perform the task under increased task demands (pink 

noise). In comparisons of the natives’ performance between the clean and noisy 

condition, a group-by-stimulus type interaction indicates that normal sentences, requiring 

the integration of syntactic and semantic information, elicit the greatest disruption of 

word monitoring under noise. This interaction suggests that the increased task demands 

particularly affect the automatic integration of syntactic and semantic information in on-

line reading. Taken together, these findings (a) point to limitations in computational 

resources for integrating multiple types of information for non-natives and (b) suggest 

that analogous limitations can be forced for natives under stress. 

  Such limitations have also been shown to affect behaviour in off-line 

grammaticality judgements. In McDonald (2006), a subset of the items from Johnson & 

Newport (1989) – discussed in Chapter 1.4.2.1 – involving word order violations in 

declaratives and questions as well as ungrammatical inflectional morphology were tested 

on intermediate to advanced postpubescent L2 speakers of English from a variety of L1 

backgrounds. In addition to an auditory grammaticality judgement task, the participants 

completed (a) a gating task to test lexical decoding ability, (b) a working memory task, 

and (c) a word detection task to test processing speed. The results of the grammaticality 

judgement task replicate the findings from Johnson & Newport (1989) and its successors 

in that word order is judged more accurately than inflectional morphology (see Chapter 

1). Importantly, for the L2ers, accuracy in judgements is significantly correlated with 
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lexical decoding ability as measured in the gating task and working memory span. These 

correlations indicate that L2 performance in off-line judgements is affected by 

extragrammatical resource limitations. In a second step, native speakers of English 

performed the same judgement task when subjected to different stressors, i.e. (a) 

concurrent memorization tasks, (b) listening to stimuli masked by white noise, (c) 

listening to stimuli at compressed speech, and (d) performing judgements under response 

time pressure. Correlational analyses show that natives, who perform at ceiling under 

unstressed conditions, mirror the non-native pattern of differentially decreased judgement 

accuracies across constructions when listening to stimuli under white noise.  

 

In sum, the findings from Kilborn (1992) and McDonald (2006) document (a) that non-

native off-line and on-line performance is highly susceptible to resource limitations and 

(b) that forcing resource limitations in natives may lead to L2-like performance patterns. 

In conjunction, they adduce evidence that non-target-like L2 behaviour does not 

necessarily index lack of linguistic knowledge or grammatical deficits, but may indicate 

that L2 learners process the TL in an analogous way to native processing under increased 

task demands. The lower automaticity of L2 processing points to restrictions in the 

computational resources available in L2 processing. Such restrictions have been 

conceptualized in terms of different working memory capacities. 

 

2.4.2.3. Working memory 

 

Working memory has been shown to affect both the application of parsing strategies and 

the outcomes in sentence processing for native speakers. Sentence processing requires the 

parser to identify, hold in memory and integrate different kinds of information, e.g. 

morphological, syntactic, semantic and discourse information. This complex cognitive 

task is constrained by the capacities of short-term memory (for general overview, see 

Baddeley, 2006; Caplan & Waters, 1999). For the processing of complex sentences, King 

& Just (1991) show that native speakers with a low memory span take longer to read the 

complex regions than high-span speakers. For syntactically ambiguous sentences, e.g. 

Just & Carpenter (1992) and MacDonald, Just & Carpenter (1992) find that low-span 

natives show qualitatively different processing strategies compared to high-span natives. 

High-span readers appear to compute multiple analyses of ambiguous structures and keep 

them in memory, while low-span readers quickly commit to the simpler analysis (for 

critique, see, e.g., Caplan & Waters, 1999).  

  In ERP studies on syntactic ambiguity resolution, qualitative and quantitative 

differences between high-span and low-span native speakers have been reported by, e.g., 

Friederici, Steinhauer, Mecklinger & Meyer (1998) and Bornkessel, Fiebach & Friederici 

(2004). In these studies, high-span natives demonstrate P600 effects for syntactic 

reanalysis in ambiguous sentences, but low-span participants show N400 effects. This 
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difference is taken to suggest that the low-span participants do not effect syntactically-

based reanalysis (see also Vos, Gunter, Schriefers & Friederici, 2001). For natives, 

interindividual processing differences are thus partially related to restrictions of 

processing resources. 

  In an L2 context, interindividual differences in working memory have been found 

to affect global L2 proficiency measures (Harrington & Sawyer, 1992; Miyake & 

Friedman, 1998), lexical retrieval and vocabulary use (e.g. Kroll, 2006) as well as text 

comprehension (Walter, 2004). With respect to syntactic processing, however, no robust 

effects of working memory on parsing strategies have thus far been attested.  

  In a replication of Juffs & Harrington's (1995) study on subject- versus object-

extraction in wh-movement, Juffs (2004; 2005) tests for correlations between working 

memory scores on reading span and word span memory tasks and the (re-)analysis of 

garden-path sentences for L1 Chinese, Japanese and Spanish intermediate learners of 

English. Specifically, it was tested (a) whether working memory scores predict 

differences for reading times on the critical region of disambiguation and (b) whether 

working memory interacts with sentence type, i.e. garden-path and non-garden-path 

sentences. Although low-span L2ers read more slowly than the high-span L2ers overall, 

there is neither an effect of working memory on the critical segment nor an interaction of 

working memory and sentence type.  

  Replicating earlier findings (Swets, Desmet, Hambrick & Ferreira, 2007), Omaki 

(2005) reports that relative clause attachment preferences vary for English natives 

according to memory span. However, in subsequent experiments that use the same 

materials for L1 advanced Japanese learners of English, working memory in the L2 as 

measured in a reading-span task does not correlate with relative clause attachment 

preferences either off-line or on-line. There is tentative evidence in Omaki (2005), 

though, that the L2 speaker’s processing preferences resemble those of low-span natives. 

Other studies, e.g. a cross-modal priming study on trace activation in filler-gap 

dependencies (Felser & Roberts, 2007), find that high-span L2ers show processing 

patterns distinct from both high-span and low-span natives.  

  In all studies investigating working memory differences among L2 speakers and 

between native and non-native speakers, L2 speakers generally achieve lower memory 

scores than natives, at least in verbal working memory tasks. Moreover, the working 

memory spans for high-span L2 subjects overlap with low-span natives, and not with 

high-span natives (Felser & Roberts, 2007; Juffs, 2005; Omaki, 2005; Williams, 2006).
4
 

In a direct comparison of non-native and native speakers on working memory in the TL 

measured in a syntax-independent recall task, McDonald (2006) reports highly significant 

differences between L2 speakers and natives. It thus seems that working memory 

                                                 
4 The L2 subjects in Felser & Roberts (2007) are compared with native subjects in Roberts, Marinis, Felser 

& Clahsen (2007) who took a different reading span test, such that cross-study comparisons are only 

possible to a limited extent. 
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resources are strained by processing the L2 per se, rather than solely by interindividual 

memory-span differences within L2 processing (Indefrey, 2006a). Indeed, a study by 

Service, Simola, Metsänheimo & Maury (2002) compared working memory resources in 

sentence processing for highly proficient L1 Finnish speakers of English in the L1 and 

the L2. Participants judged whether declarative sentences matched pictures that were 

simultaneously shown to them; at the same time, they memorized the final word of the 

sentences. Sentences were presented in sets growing in number. Working memory was 

measured as the largest number of sentences with correct judgements and recall. The 

participants show consistently smaller working memory scores, lower judgement 

accuracy and longer judgement latencies for English sentences than for Finnish 

sentences. Even when one of the dual tasks, i.e. judgement or recall, is removed, 

performance in the L2 falls significantly below the levels of performance in the L1. 

Further, L2 working memory span positively correlates with accuracy and (negatively) 

with reaction times of sentence judgements. Service et al. (2002) argue that the lower 

automaticity of L2 sentence processing compared to L1 processing places larger demands 

on working memory resources and thus constrains L2 sentence processing. In this 

perspective, research on working memory ties in with the findings on the automaticity of 

L2 processing reported in the sections above that construe resource limitations as a 

general trait of L2 processing.  

 

In sum, the individual contributions and interactions of factors affecting processing in 

non-native languages, be they the influence of the first language, L2 proficiency, 

integration difficulty or memory constraints, still remain to be ascertained. The limited 

amount of research available to date finds that all of these factors affect at least certain 

domains in L2 processing. It is conceivable that (some of) these factors conspire to evince 

surface deviance in L2 processing that bears the hallmark of substantial dissimilarity 

between non-native and native processing. To date, the scope and interactions of these 

factors are far from well understood. 

 

2.5.  Methodological limitations 

 

Since the study of L2 processing is a comparatively new line of research, many studies 

invite methodological criticisms in terms of their design, their participant selection and 

the validity and generalizability of their findings. Rather than offering individual critiques 

of the studies reviewed above, I limit myself to noting some general conceptual and 

methodological problems common to a number of studies. 

 

First, much research on L2 processing is couched within the terms of the critical period 

debate that seeks to address the question whether adult L2ers converge on native-

language processing sources and resources. However, not a single study has thus far 
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considered near-native L2 speakers at ultimate attainment to test the limits of L2 

processing. Given that proficiency level in the L2 has been shown to correlate with 

substantive changes in processing across methods and tasks, it is a somewhat surprising 

gap in research that no systematic comparisons have been undertaken between endstate 

L1 and endstate L2 speakers. The logic of comparisons between non-native and native 

speakers dictates that finding lower-proficient L2 learners who show particular native-

like processing reflexes indeed allows for the generalization of these findings to higher-

proficient L2 learners, whereas the finding that lower-proficient, intermediate or 

advanced L2 learners do not evince certain native processing effects simply does not 

allow for any inferences about the upper limits of L2 processing. 

 

Second, research on L2 processing to date has given short shrift to cross-linguistic 

differences. Although the number of studies that compare and contrast L2 speakers with 

different L1 backgrounds is increasing, very little research in L2 processing considers 

properties that are systematically different between the L1s as well as between the L1s 

and the TL. Existing studies compare groups of L2 speakers whose L1s are identical for 

the phenomenon under investigation (e.g. Felser & Roberts, 2007; Papadopoulou & 

Clahsen, 2003). Other studies that do include L1 groups that differ among one another in 

relation to TL properties only allow for limited conclusions about the extent of L1 effects, 

because the L1 groups are not sufficiently matched on proficiency (e.g. Sabourin, 2003). 

 

Third, generalizations about L2 processing are usually made across several studies. So 

far, there have been very few studies, if any, testing a range of interconnected phenomena 

across several linguistic domains to arrive at a more comprehensive understanding of L2 

processing for a single or comparable set of L2 subjects. On the basis of cross-study 

comparisons, it is uncertain whether differences reported for L2 processing are ultimately 

due to meaningful differences in the architecture of L2 processing or to differences in, 

e.g., participant selection between studies. 

 

2.6.  Summary of L2 processing 

 

The evidence emerging from the growing body of research on L2 on-line sentence 

comprehension cautions against sweeping generalizations about L2 processing and its 

(dis-) similarity compared to native-language processing. Whereas there is robust 

evidence across experimental paradigms that L2 speakers converge on the TL in the 

semantic and lexical-thematic domains, a more complex picture emerges for the 

processing of morphosyntax. Several studies report differences between non-natives and 

natives in the processing of morphosyntactic agreement violations; however, they also 

supply evidence that dissimilarity is modulated by L1, L2 proficiency and task demands. 

For syntax, ERP studies demonstrate convergence on native-speaker signatures in the 
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processing of syntactic violations, at least for highly proficient L2 speakers. Reading-time 

research, however, finds differences between advanced non-native and native processing 

of, e.g., long-distance dependencies and attachment ambiguities. At the same time, some 

of the few studies in this domain also point to modulation of the degree of differences by 

proficiency level and constraints on working memory.  

 

With a view to the issue of asymmetries between non-native and native processing, let us 

return to the potential differences between L2 and L1 processing listed by Clahsen & 

Felser (2006b) and repeated in (9) to assess them briefly against the evidence available to 

date. 

 

(9=1)  a.  L2 processing is fundamentally different from native processing 

L2 acquirers recruit different processing mechanisms and subservient 

neural regions compared to native speakers. 

 b.  L2 processing only makes partial use of native processing mechanisms 

L2 acquirers do not recruit the full set of processing mechanisms or neural 

substrates compared to native speakers. 

 c. L2 processing is affected by L1 transfer 

The interference of L1 processing mechanisms entails differences between 

non-native and native processing. 

d. L2 processing is computationally less efficient than native processing 

L2 acquirers cannot process the TL as quickly and as automatically as 

native speakers. 

 

As discussed above, recent research, in particular on high-proficient L2 speakers, yields 

no evidence to support the position in (9a) that there are fundamental differences between 

non-native and native processing in terms of either the processing mechanisms tested in 

ERP and reaction-time research or the neural substrates of L2 processing probed in 

neuroimaging studies. However, differences between non-native and native processing 

patterns in reading-time studies on the resolution of attachment ambiguities and long-

distance dependencies have been interpreted as evidence in favour of critical period 

effects affecting specific domains of language processing (9b). I review a proposal, the 

‘Shallow Structure’ Hypothesis (Clahsen & Felser, 2006a; 2006c) claiming that the use of 

abstract grammar is restricted in L2 processing by a critical period (Section 2.7). Another 

model to be reviewed, the ‘Declarative-Procedural’ Model (Ullman, 2005) argues that 

late L2ers make use of different mental processing pathways compared to natives as a 

consequence of a neurophysiological critical period. L1 transfer (9c) has been shown to 

affect L2 processing of morphosyntactic agreement relations, yet there is little evidence 

of L1 transfer in syntactic processing. As for (9d), there is converging evidence that L2 

processing is slower and less automatized than native-language processing. However, it is 
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an open question whether limitations in automatization mean that the same processes are 

implicated in non-native and native processing, although they are carried out less 

efficiently in the L2, or whether resource constraints lead to more taxing computations 

not being fully executed or not being executed at all in the L2. One proposal that appeals 

to computational differences between native and non-native processing, the ‘Capacity’ 

model (McDonald, 2006), is reviewed in Section 2.7.3.  

 

2.7.  Models of adult L2 processing 

 

2.7.1.  Grammatical impairment: The ‘Shallow Structure’ Hypothesis 

 

Clahsen & Felser's (2006a; 2006b; 2006c) ‘Shallow Structure’ Hypothesis takes as its 

starting point the symmetries between non-native and native processing of morphology, 

(lexical) semantics and thematic structure as opposed to asymmetries in the processing of 

syntax. Based on the findings that intermediate to advanced L2 speakers of various L1s 

(a) fail to evince syntactically-based attachment preferences in the on-line comprehension 

of ambiguous relative clauses (Felser et al., 2003; Papadopoulou & Clahsen, 2003) and 

(b) fail to show trace (re-) activation effects in the processing of syntactic dependencies 

(Felser & Roberts, 2007; Marinis et al., 2005), Clahsen & Felser (2006a; 2006b; 2006c) 

argue that adult L2 learners employ different ‘shallow’ processing strategies lacking 

syntactic detail compared to natives. L2 parsing is argued to be shallow by capitalizing on 

lexical-thematic and semantico-pragmatic information at the expense of computing 

abstract phrase structure. 

  According to Clahsen & Felser (2006a; 2006b; 2006c), the use of shallow 

processing is a matter of degree in that L2 speakers are said to be ‘largely restricted’ to 

the shallow processing route, a parsing route in principle available to native speakers, too 

(e.g. Townsend & Bever, 2001, see below). For L2 speakers, however, the use of shallow 

processing is deemed to be forced by divergent grammatical representations that 

constrain L2 acquisition as a result of a critical period in syntax. 

 
[T]here is evidence that second-language learners develop interlanguage grammars 
that are fundamentally different from L1 grammars (e.g. Bley-Vroman, 1990; 
Clahsen & Muysken, 1986, 1989). In short, we believe that although both 
processing routes are available to L2 learners in principle, successful structural 
parsing depends on the availability (and accessibility) of sufficiently detailed 
implicit grammatical knowledge. […] With the full parsing route being of limited 
use in L2 processing, learners’ interpretations will typically be derived via the 
shallow processing route only. […] Under this view, whether or not L2 learners can 
also develop native-like parsing abilities will depend on their acquiring a native-
like grammar. (Clahsen & Felser, 2006a: 117-118) 
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On the assumptions that non-convergence in L2 grammars forces shallow processing, L2 

speakers are argued to analyse complex nominals such as the secretary of the professor as 

a chunk lacking internal structure and to process filler-gap structures by directly 

integrating the filler with its lexical subcategorizer, thus failing to evince native-like 

attachment preferences and trace reactivation. The ‘Shallow Structure’ Hypothesis claims 

that L1 transfer effects in the realm of syntactic processing do not surface since transfer 

of L1 syntactic processing strategies would presuppose the availability of grammatical 

architecture in the L2. 

  The ‘Shallow Structure’ Hypothesis is based on a wide-ranging synthesis of 

experimental findings in L1 and L2 processing research. Grounded in psycholinguistic 

theory, it offers a unitary explanation for dissimilarities between syntax and other 

linguistic components in processing and provides a clear perspective on effects of L1 

transfer and cognitive resource limitations in L2 processing.  

  However, the explanatory scope of the hypothesis is constrained by the vagueness 

of its central claim that L2 speakers are largely restricted to shallow processing but can 

use phrase-structure based parsing in principle. This leaves open the question as to 

whether quantitative differences between non-native and native processing sets non-

native processing apart from native processing or constitutes a developmental stage that – 

provided proficiency, L2 exposure and usage, working memory capacities etc. increase – 

gives way to native-like processing. Ultimately, this is an empirical question, as conceded 

by Clahsen & Felser (2006a), yet, these open issues compromise the predictive scope of 

the ‘Shallow Structure’ Hypothesis. Moreover, if shallow processing is an option 

available to native speakers as well, who, by definition, possess full-fledged implicit 

grammatical representations that are suitable for parsing, it is not clear why and when a 

shallow parsing route in non-natives reflects divergent underlying grammatical 

representations and when it resembles native-like recourse to a shallow route in lieu of an 

also available syntactic parsing route. 

 Conceptually, it seems problematic to locate the causes of processing deviance in 

divergent grammatical representations even though non-natives show target-like off-line 

behaviour in the experiments carried out by the Clahsen and Felser group. Such an 

explanation can only be upheld by dismissing the suitability of off-line tasks for 

determining whether “the nature and extent of their grammatical knowledge was native-

like” (Clahsen & Felser, 2006a: 120) and privileging on-line processing data. However, if 

there is no way of establishing grammatical knowledge other than inferring it from on-

line data, the ‘Shallow Structure’ Hypothesis runs the risk of becoming circular and 

immune to falsification. 

  Empirically, the actual data set on which the theory is based is fairly small and 

comprises solely two phenomena, i.e. relative clause attachment and wh-movement, for 

which conflicting results have been obtained (see Sections 2.3.1 and 2.3.2 above). In 

addition, the Shallow Structure explanation for the data on which the hypothesis is based 
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does not seem convincing. For instance, the contention seems questionable that the 

failure of L2 speakers to employ intermediate traces in long-distance wh-extraction is due 

to a non-native-like grammatical representations. Long-distance wh-extraction of the type 

investigated by Marinis et al. (2005) is constrained by Subjacency, a grammatical 

principle tied to the representation of intermediate traces (Chomsky, 1981). According to 

the ‘Shallow Structure’ Hypothesis, L2 learners’ grammatical representations on 

Subjacency should be deviant, causing deviant processing. However, a large body of 

research has shown that advanced L2 learners of various L1 backgrounds show robust 

knowledge of Subjacency constraints on wh-movement (for overview, see, e.g., Hawkins, 

2001a). Moreover, since these constraints are underdetermined in the input, they cannot 

be learnt explicitly or by analogy to the L1. This leads to the conclusion that abstract 

grammatical knowledge is implicated in L2 grammatical representations of long-distance 

wh-movement. It seems an ad hoc stipulation that such grammatical knowledge cannot be 

used for parsing in some sense.  

  In light of these points, much more research on on-line parsing of syntax and 

related off-line knowledge is necessary to substantiate the claims of the ‘Shallow 

Structure’ Hypothesis that grammatical divergence incurs processing differences between 

non-natives and natives. Seeing that the hypothesis imposes constraints on the potential 

of L2 processing, it seems apt to investigate the limits of L2 processing capabilities with 

L2 endstate speakers to factor out effects of proficiency for L1-L2 processing 

comparisons. 

 

2.7.2.  Different mental processes: Procedural versus declarative knowledge 

 

Other approaches construe differences between monolinguals and L2 speakers in terms of 

the mental routes for accessing and retrieving grammatical knowledge (e.g. DeKeyser, 

2000; Ellis, 2002; Jiang, 2004; Paradis, 1997; 2004; Ullman, 2005). Unlike models 

assuming differences in grammatical representation between L1 and L2 acquisition (see 

above and Chapter 1.4.3.1), these models focus on how linguistic knowledge is applied in 

language comprehension and production. Common to these models is a broadly similar 

distinction between two types of linguistic knowledge accessed via two associated 

processing routes, one being subject to attentional control and conscious inspection, and 

the other being applied automatically and unconsciously. This distinction is variously 

referred to as explicit versus implicit knowledge (DeKeyser, 2000; 2003; Hulstijn, 2002; 

Paradis, 2004), non-integrated versus integrated knowledge (Jiang, 2004; 2007), or 

declarative versus procedural knowledge (Ullman, 2005). According to these approaches, 

L1 processing of syntax is largely automatic, drawing on implicit, integrated knowledge. 

In contrast, L2 processing is restricted to the use of explicit, non-integrated knowledge, 

although its application may be speeded up to degrees resulting in high levels of L2 

proficiency and fluency.  
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  One of these models, Ullman’s ‘Declarative/Procedural’ (DP) model, builds on 

two distinct neural and mental pathways of representing and processing language: the 

declarative system and the procedural system (Ullman, 2001; 2004; 2005).
5
 The 

declarative system is in charge of learning and processing facts, events, words, etc., and 

the procedural system is responsible for the acquisition and control of automatic 

cognitive and motor skills. Each of the systems is subserved by a specific 

neurophysiological circuitry (for details, see Hartshorne & Ullman, 2006; Ullman, 2001; 

2005). For linguistic processing, the declarative system is equated with lexical storage 

and encompasses explicit and (some) implicit knowledge; the procedural system 

underlies rule-governed (hierarchical) computations such as syntax or regular 

morphology and draws on implicit knowledge only. In native language processing, both 

systems interact and overlap. For adult L2 acquisition, Ullman contends that 

neurophysiological changes as the consequence of a critical period lead to the attenuation 

of the procedural system whilst leaving the declarative system largely unaffected.
 
 

  Since both the declarative and the procedural system are available in native 

processing, maturation does not lead to fundamental differences in processing 

mechanisms or neurophysiological architecture between native and L2 processing; rather, 

it forces differences in the extent to which the two mental processing systems are 

recruited. According to Ullman, adult L2 acquirers predominantly rely on declarative 

knowledge, storing chunks and formula to compensate for the inefficiency of the 

procedural system. Hence, lower-proficient learners are supposed to exhibit particular 

difficulties with complex syntax, e.g. long-distance dependencies that do not lend 

themselves to memorization. After prolonged exposure to the TL, the procedural system 

in L2 speakers is supposed to develop, take over functions thus far executed by the 

declarative system and lead to improved performance on, e.g., complex syntax and non-

local dependencies. In fact, depending on the nature and duration of TL exposure and 

intralearner factors such as sex, age, learning potential, etc., acquisition of the procedural 

system underlying grammatical processing is argued to be possible to native-like levels 

(see also Green, 2003). 

  The DP model’s primary strength lies in its strong neurophysiological orientation 

and grounding in cognitive psychology. With respect to ultimate attainment, the DP 

model suggests that native-likeness can emerge as a function of prolonged exposure and 

high proficiency in the L2 that leads to augmented efficiency and automaticity in the 

procedural system. As noted by Ullman (2005) in this respect, the DP model runs counter 

to the categorical predictions of the Critical Period Hypothesis because it does not posit a 

qualitative difference enforced by maturational changes. Rather, the model emphasizes 

the relevance of exposure and proficiency as determinants for convergence on native 

                                                 
5 I limit the discussion in this section to the DP model as an approach exemplifying the logic of similar and 

related models, such as Paradis’ neurolinguistic theory of bilingualism (Paradis, 2004). 
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processing in terms of the automaticity of the underlying processes and the involvement 

of neurophysiological components. 

  However, the wide-ranging scope of the model does not seem to allow for precise 

predictions regarding L2 processing. First, the gradient notion of ‘reduced availability’ 

leaves open whether the procedural system is partially defunct or non-existing in adult L2 

acquisition or whether it is fully instantiated, yet operates at reduced efficiency (see also 

Clahsen & Felser, 2006b). Second, the model’s broad scope and lack of linguistic detail 

leave open how the DP distinction relates to grammatical theory, and, indeed, whether 

grammatical theory has any independent status in the DP model. For L2 acquisition, this 

lack of detail makes it difficult to assess whether a given grammatical phenomenon is 

exclusively effected in the procedural system and should thus be hard or impossible to 

master in the declarative system for L2 speakers. Third, the composite of factors that are 

argued to engender the transition from the declarative to the procedural system makes it 

hard to pin down the prerequisites for the emergence of native-like processing 

mechanisms in adult L2 speakers. In this regard, the DP model also raises questions about 

continuity in L2 processing. Moreover, it is unclear whether factors other than input 

frequency, such as working memory or L1 transfer, can affect L2 processing and, if so, 

how they interact with the two systems. It will thus be of interest to study whether L1 

differences modulate ultimate attainment in L2 processing. 

 

2.7.3.  Capacity models of sentence processing 

 

Finally, a third type of approach holds that differences between non-native and native 

language processing do not reflect representational deficits in grammar or different 

processing architectures, but are due to limitations in computational resources in L2 

processing. Unlike the two previous approaches, capacity models do not postulate any 

critical period effects for L2 processing. 

  A way of testing whether non-target-like performance is related to computational 

capacity limitations is to ascertain if such performance can be reproduced in normal 

monolingual adults by subjecting them to exogenous processing burdens that simulate the 

endogenous processing constraints presumed to characterize, e.g., L2 processing. 

Exogenous processing conditions are manipulated by masking the input signal (e.g. by 

noise, low-band filtering, etc.), by speeding up the processing task or by adding 

concurrent tasks to sentence processing in order to engender cognitive overload. Studies 

adhering to this rationale by Kilborn (1992) and McDonald (2006) find that processing 

and judgement patterns typical of L2 performance surface for monolinguals performing 

under stress (Section 2.4.2.2). Further, native adults have been compared to children with 

specific language impairment (e.g. Hayiou-Thomas, Bishop & Plunkett, 2004) and, in 

particular, agrammatic aphasics (e.g. Caplan, Waters, DeDe, Michaud & Reddy, 2007; 

Dick et al., 2001; Miyake, Carpenter & Just, 1994). For morphosyntactic agreement, 
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normals performing under noisy (Kilborn 1991) or dual-task conditions (Blackwell & 

Bates, 1995) were found to evince decreased reliance of agreement markers in sentence 

interpretation in a manner similar to aphasics. For complex syntax, Miyake, Carpenter & 

Just (1994) and Dick, Gernsbacher & Robertson (2002) equally elicit selective difficulties 

in comprehension under speeded presentation or dual-task load that mimic the problems 

with non-canonical word orders typical of Broca’s aphasics.  

  In light of these findings, capacity models face the question as to what type of 

processing strategies apply for L2ers and natives when resources are taxed or 

overburdened. A possible characterization of processing strategies under load is given by 

two-stage models of (native) sentence comprehension, such as the ‘Late Assignment of 

Syntax Theory’ (LAST) by Townsend & Bever (2001) and the approach of ‘good 

enough’ processing by Ferreira and colleagues (e.g. Ferreira, 2003; Ferreira, Ferraro & 

Bailey, 2002; Ferreira & Patson, 2007;  see also Sanford & Sturt, 2002). These models 

assume that native language processing concurrently proceeds via two routes, on the one 

hand, rich and complete processing that encompasses all available syntactic, semantic, 

etc. information, and, on the other hand, less elaborate heuristic processing yielding 

incomplete but ‘good enough’ (Ferreira, 2003) or ‘pseudosyntactic’ (Townsend & Bever, 

2001) representations of the input. 

  The LAST model holds that every sentence is comprehended twice. First, a 

shallow pseudosyntactic parse is computed on the basis of basic phrase-level 

segmentation, including assignment of syntactic categories, likely thematic roles, moving 

wh-fillers back into the gap positions, semantic information and frequency expectations. 

This incremental pseudoparse is immediately mapped to semantic representation. Second, 

a complete analysis yielding a fully specified syntactic representations is computed and 

checked against the semantic output of the pseudoparse.  

  In a similar vein, the model of ‘good enough’ processing claims that language 

comprehension involves a mix of heuristics and detailed syntactic analysis. ‘Good 

enough’ processing marks an initial assignment of interpretation to sentences based on 

canonical thematic templates (e.g. noun-verb-noun or agent-action-patient, Ferreira, 

2003), animacy, plausibility and pragmatic inferencing, yet disregarding or deprioritizing 

morphosyntactic information. Several experiments show that comprehenders map an 

incomplete parse to interpretation that lingers and coexists with subsequent full syntactic 

(re)analysis. For instance, a range of experiments by Christianson and colleagues 

(Christianson, Hollingworth, Halliwell & Ferreira, 2001; Christianson & Slattery, 2005; 

Christianson, Williams, Zacks & Ferreira, 2006) investigates garden-path sentences such 

as in (10), in which the subject of the main clause is erroneously first analysed as the 

object of the verb in the embedded clause. 

 

(10)  While Anna bathed the baby played in the crib. 
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In self-paced reading tasks, native readers are found to answer ‘yes’ to both the questions 

Did Anna bathe the baby? and Did the baby play in the crib? after reading the sentences. 

The affirmative responses to the second question attest that comprehenders correctly 

(re)analyse the baby as the subject of the matrix clause; however, the coexisting 

acceptance of the initial misinterpretation based on a ‘good enough’ interpretation of the 

sentence is not fully erased or overwritten by syntactic reanalysis. Ferreira and colleagues 

conclude that ‘good enough’ interpretations are the results of incomplete reanalysis, such 

that a string is mapped to  interpretation before all sources of information are available 

for integration. Indeed, eyetracking experiments on sentences such as in (10) reveal that 

(a) the ambiguity is noted in incremental processing and (b) full reanalysis to the correct 

interpretation occurs in later processing even after the end of the sentence (Christianson 

& Slattery, 2005). Moreover, the degree of incomplete ‘good enough’ processing in 

sentences such as (10) is correlated with working memory (Christianson et al., 2006).  

  In light of these patterns, Ferreira (2003) argues that ‘good enough’ processing 

heuristics apply in part as a consequence of the dynamic demands of language processing 

in real time, noisy environments or under task pressure. Time constraints or processing 

pressures cut short the full parsing route or comprehenders economize the commitment of 

processing resources by relying on ‘good enough’ processing in communicative contexts 

that do not necessitate full parsing (see also Ferreira & Patson, 2007). 

  In sum, dual-route models of native sentence comprehension such as LAST or 

‘good enough’ processing define incomplete processing as the immediate construction of 

sentence interpretation based on surface cues, associatively acquired patterns, lexical-

thematic and semantic information when exogenous computational demands or 

endogenous computational limitations curtail use of the full parsing route.  

  How do these models apply to L2 processing?  First, by positing two processing 

routes in sentence processing, dual-route models can capture potential differences 

between native and non-native processing in terms of computational load. On the account 

that the application of ‘good enough’ versus full processing is partly a function of 

computational load, incomplete processing in the L2 would occur sooner and in a more 

pronounced fashion than in monolingual processing. The fact that L2 processing is 

generally slower than native language processing may index higher load, possibly 

deriving from the parallel activation and inhibition of the L1, larger strains on working 

memory or reduced automaticity in L2 processing. Target-like performance in L2 

processing should thus largely be a function of task demands, working memory capacity, 

proficiency level and L1 effects. Second, dual-route models allow for capturing 

differences between native and non-native processing without invoking fundamental 

differences in underlying grammatical architecture or mental processes, since both routes 

coexist in native and non-native language processing.  
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In sum, L2 capacity models posit that the processing architecture and mechanisms 

qualitatively conform to native processing, that is, unlike the two previous models, they 

do not claim fundamental differences in either language representation or processing 

between L1 and L2 processing. In addition, they integrate performance factors and 

capacity limitations in considering L2 processing. When capacities are taxed, processing 

heuristics such as incomplete ‘good-enough’ processing emerge. In L2 processing, 

capacity can be defined as a product of, e.g., (a) individual resources in working memory, 

reading speed, (b) computational complexity of particular linguistic structures or 

phenomena, (c) interference of L1 properties in L2 processing, and (d) exogenous task 

demands. This multifactorial compound renders it difficult to gauge the contributions of 

individual factors and extract conditions for (non-)convergence in the L2. Hence, 

capacity models only allow for limited predictions about convergence, such that a 

capacity explanation often remains post hoc. 

  Moreover, computational load is not defined relative to grammatical and 

processing architecture, such that it is not clear whether and, if so, which particular 

linguistic (sub-) domains are susceptible to capacity restrictions. In order to provide a 

substantive account of differences between native and non-native processing, 

computational capacity needs to be defined in a model of grammatical architecture and 

computational resources (see also Caplan et al. 2007). It will be interesting to study 

whether different grammatical domains or interfaces are differentially affected by 

capacity restrictions. 

 

2.7.4.  Summary of L2 processing models 

 

In sum, the three models of (L2) processing reviewed above all accom modate the 

empirical evidence that L2 processing, at least at intermediate to advanced stages of 

proficiency, is characterized by greater reliance on surface, lexical-thematic and 

semantico-pragmatic information and comparatively shallow(er) syntactic analysis. 

However, the models postulate different aetiologies of divergent processing and different 

potentials for convergence. The ‘Shallow Structure’ Hypothesis posits that L2ers have 

qualitatively different grammatical representations, the DP model invokes different 

mental processing of complex syntax in processing, and capacity models emphasize 

computational limitations. Table 2.2 summarizes the predictions of the models regarding 

the main differences between native and non-native language processing. Cells marked 

with ‘?’ mean that the model in question does not assign a major role to the given factor, 

even though it may acknowledge its impact in L2 processing. 
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 Grammatical 

representations  

(L1 versus L2) 

Processing 

architecture and 

mechanisms  

(L1 versus L2) 

Computational 

resources  

(L1 versus L2) 

Shallow Structure 

Hypothesis 

different same ? 

Declarative/Procedural 

model 

? different ? 

Capacity models same same different 

Table 2.2. Properties of L2 processing models in terms of qualitative differences between L1 and 

L2 processing.  

 

In relation to the approaches to L2 acquisition discussed in Chapter 1, the ‘Shallow 

Structure’ Hypothesis resonates with approaches positing grammatical impairment in 

morphosyntax (the ‘Failed Functional Features’ Hypothesis Hawkins & Chan, 1997), 

although it argues for more extensive syntactic impairment affecting phrase structure. 

The capacity approach ties in with the ‘Missing Surface Inflection’ Hypothesis (Prévost 

& White, 2000b) in that they both highlight computational limitations in accessing and 

applying grammatical knowledge. 

 

2.8.  Summary and desiderata 

 

We are now in a position to pull together previous research on non-convergence at L2 

ultimate attainment in grammar acquisition (Chapter 1) and in processing (Chapter 2). 

This review has yielded a complex pattern of potentially interacting factors that might 

cause protracted non-native-likeness in adult L2 performance. By way of illustration, 

Figure 2.2, adapted from Figure 1.3 in Chapter 1, summarizes the models and situates 

them in the matrix of causes of non-convergence, its domain and its nature. 
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Nature    representational    computational 

 

Cause   impairment L1 interference   impairment inefficiency  L1 interference 

 

 

Domain         modules   interfaces                  parsing routes        (- Competition Model) 

              - Full Transfer/Full Access    

              (Schwartz & Sprouse, 1996)                information integration 

 

 - Interpretable Features (Sorace, 2003)  - Capacity limitations  

             (McDonald, 2006) 

- Missing Surface Inflection  

        (Prévost & White, 2000b)  

-  Failed Functional Features   - Declarative-Procedural Model 

   (Hawkins & Chan, 1997)     (Ullman, 2005) 

-  Shallow Structures (Clahsen & Felser, 2006b) 

 

Figure 2.2. Approaches to non-convergence in adult L2 acquisition. 

    

For the purpose of the experiments in this thesis, I group these models into three 

families of approaches. These approaches span research previously conducted in separate 

grammatical and processing perspective: (1) Grammatical impairment, (2) Different 

mental processing and (3) No impairment. (1) Assuming a critical period, grammatical 

impairment approaches locate representational differences between non-native and native 

grammars at the syntax-morphology interface of uninterpretable features (Hawkins & 

Chan, 1997; Tsimpli, 2003), the syntax-discourse interface of interpretable features 

(Sorace, 2003) or the syntax-parsing interface (Clahsen & Felser, 2006b). (2) Different 

mental processing holds that L2 speakers use partially different systems for processing 

the L2 (Ullman, 2005), partly as the consequence of a critical period. Finally, (3) 

assuming no critical period, no impairment approaches claim that non-convergence at L2 

ultimate attainment results from performance limitations in accessing or integrating 

grammatical knowledge across interfaces in real time (e.g. McDonald, 2006; Prévost & 

White, 2000b) and/or persistent L1 transfer (Schwartz & Sprouse, 1996). 

To date, there are not sufficient empirical data available to test between these 

approaches with respect to endstate L2 acquisition and, in particular, to ascertain how 

representational and computational factors might interact in giving rise to non-

convergence at L2 ultimate attainment. This thesis aims to contribute some data in these 

respects. In Chapter 5, I will discuss the predictions these different approaches make for 

the present study. 
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2.8.1.  Desiderata 

 

The review of previous research on L2 grammars at ultimate attainment (Chapter 1) and 

L2 processing (Chapter 2) also identified gaps and shortcomings in our understanding of 

the factors potentially constraining convergence. In conclusion, I outline a number of 

desiderata for a study on L2 ultimate attainment that inform the design of the present 

study.  

 

(1) Investigating different, yet related phenomena 

 

Previous L2 research has attested non-convergence at ultimate attainment in various 

syntax-related domains. In order to be able to identify these domains of non-convergence 

in adult L2 acquisition, it is desirable for a study to test grammatical phenomena that 

comprise different aspects of syntax and its interfaces. These phenomena should be 

related, so that it can be determined which aspects are potentially subject to non-

convergence at ultimate attainment. To this end, a phenomenon encompassing several 

syntactic and syntax-related aspects, word order optionality in German, namely, 

scrambling, will be the topic of investigation. In Chapter 3, a theoretical model of 

scrambling will be outlined and related to the psycholinguistic evidence available so far.  

 

(2) Testing different L1 groups 

 

In order to elucidate whether (non-)convergence on the TL depends on particular L1-TL 

pairings, L2 speakers of different L1 backgrounds will be tested. The choice of L1 groups 

will be motivated by specific cross-linguistic grammatical differences that lead to 

different conditions for transferring L1 properties and entail different learnability tasks. 

 

(3) Testing L2 learners at different proficiency levels 

 

In light of the findings of L2 processing studies showing that proficiency level underlies 

qualitative and quantitative differences between L1 and L2 processing, the present study 

will test L2 acquirers at different levels of advanced proficiency in order to consider 

effects of proficiency on convergence. Further, as, e.g., Birdsong (1992; 1999a; 2004) 

argues, limiting ultimate attainment studies to L2ers who were pre-screened for native-

likeness restricts the findings to a sample of extraordinary L2ers. He suggests testing a 

sample of advanced L2 speakers presumed to be at the asymptote of L2 acquisition in 

order to (a) unearth potential factors that are prerequisites for convergence and (b) 

generalize the findings to L2 acquisition beyond sub-samples of extraordinarily 

successful L2 learners.  
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(4) Using off- and on-line methods 

 

The combination of off-line and on-line methods in the study of L2 ultimate attainment 

can give more precise insight into the nature of non-convergence and address the question 

as to whether non-convergence is due to representational and/or computational 

differences between native and non-native mature systems. To this end, the present study 

will employ a conjunction of off-line and on-line tests with a particular emphasis on on-

line data in order to explore the real-time comprehension of the TL. Investigating on-line 

comprehension at ultimate attainment can further address the different predictions of L2 

processing models that have as yet not been tested on endstate L2 learners. 
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3.  The Grammar of Scrambling 
 
Introduction 

 
In this chapter, I introduce and discuss the grammatical phenomenon at the heart of this 
thesis: scrambling. In contrast to English which shows relatively fixed constituent order, 
semi-free-word order languages such as German and Dutch allow for flexible 
linearization of verbal arguments in the midfield (‘Mittelfeld’). In phrase-structural terms, 
the Mittelfeld extends from below C0 to the VP. The Mittelfeld is preceded by the 
Vorfeld or the C-domain, and it is succeeded by the Nachfeld, i.e. the post-verbal 
rightperipheral domain (e.g. for extraposition). Leaving aside the Nachfeld, Figure 3.1 
sketches the relevant topological fields in the Germanic languages. 
 
Vorfeld Mittelfeld 

CP C0 IP-VP 

Er  

He 

Gestern 

Yesterday 

… 

… 

hat 

has 

hat 

has 

dass 

that 

gestern den Mann gesehen. 

yesterday the man seen 

er den Mann gesehen. 

he the man seen 

er gestern den Mann gesehen hat 

he yesterday the man seen has 

Figure 3.1. Topological fields in German. 

 
In German, any relative order of NPs in the Mittelfeld is possible, with (1) representing 
the unmarked serialization that is commonly argued to be the underlying base order. 
 
(1) … dass der Psychologe dem Linguisten den Wagen geliehen hat.      (S-IO-DO-V) 

…  that the psychologistNOM the linguistDAT the carACC lent has 
‘that the psychologist lent the linguist the car.’ 

 
A free-word order language, Russian offers even less restrictive word ordering options in 
that any permutations of NPs and the verb from the unmarked SVO order are possible, 
i.e. for transitive verbs, SVO, SOV, OSV, OVS, VSO and VOS.  

Across languages, these optional deviations from the canonical order have been 
subsumed under the heading of ‘scrambling’, a term first introduced by Ross (1967). The 
optionality of scrambling NPs is constrained in all these languages by various factors at 
the syntactic interfaces such as e.g. argument structure, definiteness, animacy, focus and 
specificity. Scrambling in the Germanic languages occurs in the Mittelfeld; movement to 
the CP domain (the Vorfeld) is termed topicalization, and it is subject to different 
conditions. 
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This chapter lays the foundation of the experimental studies of the thesis by 
presenting an analysis of scrambling that systematically ties together syntactic and 
interface aspects of scrambling. More specifically, this chapter aims to achieve two goals: 
(a) to discuss the cross-linguistic differences in word order optionality between German, 
Dutch, Russian and English, and (b) to relate syntactic and interface aspects of 
scrambling formally, in order to explain their interactions. Syntax interfaces with various 
other grammatical modules in the licensing and realization of scrambling. The interfaces 
of concern in this thesis are given in (2). 
 
(2) Syntactic interfaces and scrambling 
 
Syntax-Morphology: morphological expression of word order by case marking  

   (Section 3.4) 
Syntax-Lexicon: thematic hierarchization of word order                                  (Section 3.5) 
Syntax-Semantics: interpretive constraints on scrambling indefinites           (Section 3.6.1) 
Syntax-Discourse: information structural conditions for scrambling             (Section 3.6.2) 
 
In the following, each interface will be discussed in the context of scrambling. In light of 
the plethora of research on scrambling in the languages at hand, it is well beyond the 
scope of this chapter to give a comprehensive overview of approaches to and models of 
scrambling (for recent overviews, see Bailyn, 2002; Karimi, 2003; Thraínsson, 2001). 
Instead, I offer an analysis of the interplay of the syntax of scrambling and its interfaces, 
synthesizing some previous research on these issues.  

The analysis proceeds in multiple steps: At the outset, I give an overview of the 
syntax of German, Dutch, Russian and English (Section 3.1), and I introduce the syntactic 
options and restrictions on scrambling in German, Dutch and Russian with a focus on the 
distributional characteristics (Section 3.2). This section will thus present the syntax of 
scrambling. The subsequent sections will review the interface conditions and constraints 
on scrambling. First, I discuss the relation between syntax and case marking in the 
context of scrambling to cast light on the syntax-morphology interface (Section 3.4). 
Case morphology overtly expresses syntactic reordering. However, case morphology or 
the richness of case paradigms is not related to the syntactic option of scrambling. These 
facts point to a separationist syntax-morphology interface. Second, I address the syntax-
lexicon interface by discussing the interaction of word (re)ordering and argument 
structure (Section 3.5). It is shown that a certain class of verbs, dative experiencers, 
project an underlying OS order in syntax, unlike canonical verbs. Depending on thematic 
properties of the verb, then, OS orders are either derived by scrambling or non-derived in 
syntax. Third, I consider the discourse-relatedness of scrambling (the syntax-discourse 
interface) by proposing an analysis of the effects of focus on scrambling (Section 3.8). I 
argue that discourse modulates the applicability of scrambling by playing off syntactic 
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constraints against prosodic constraints. Fourth, the syntax-semantics interface will be 
addressed in the context of definiteness restrictions of scrambling (Section 3.8.5). In 
Section 3.8.6, I illustrate how the various interfaces interact in licensing word order 
variation in German. Finally, Section 3.9 concludes with a summary of the characteristics 
of German scrambling in cross-linguistic perspective.  

 
3.1.  The phrase structure of German, Dutch, Russian and English 

 
German and Dutch 

 

Typologically closely related, German and Dutch require the finite verb to be in second 
position of main clauses (verb-second; illustrated in (3)), whilst the verb appears in 
clause-final position in embedded clauses (4). 
 
(3)  a. Johann hat gestern     Marie  geküsst.                                  (German) 
   John     has yesterday  Mary  kissed 

b.    Jan  heeft gisteren  Marie  gekust.                                     (Dutch) 
   John  has    yesterday Mary  kissed 

  c.  Gestern     hat  Johann Marie  geküsst.                                 (German) 
   Yesterday has  John  Mary  kissed 

d.  Gisteren   heeft Jan  Marie  gekust.                                      (Dutch) 
   Yesterday has  John  Mary  kissed 
 
(4)  a. ... dass  Johann gestern    Marie  geküsst hat.                      (German) 
        that John  yesterday Mary  kissed     has 

  b.  ... dat  Jan  gisteren    Marie gekust    heeft.             (Dutch) 
       that  John  yesterday Mary  kissed     has 
 
The main clause order in Dutch and German is derived from the embedded order via verb 
raising to C (e.g. Koster, 1975; Schwartz & Vikner, 1996; Thiersch, 1978).1 As for phrase 
structure, I will assume a traditional CP-IP-VP structure with articulated IP and VP 
layers. IP minimally consists of a Tense Projection and some other functional projection 
(e.g. AgrSP, Chomsky, 1995); VP minimally consists of VP and some other functional 
projection (e.g. AgrOP, Chomsky, 1995; or vP, Chomsky, 2000). Following traditional 
generative analyses of German and Dutch (e.g. Grewendorf, 1995; Koster, 1986), I take 

                                                           
1 Provided the embedded order is taken to be the base order, Dutch and German are mixed-branching 
languages, with IP and VP being right-headed. Recently, it has been suggested that the embedded SOV 
order is itself derived from a universal SVO base order (Kayne, 1994; for German, see Schmidt, 1995; for 
Dutch, see Zwart, 1997). I remain agnostic on this issue, since it is orthogonal to present concerns. 
However, I submit that the following analysis can be rendered compatible with the Universal Base 
Hypothesis, provided further stipulations are made. 
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(some functional head of) VP and IP to be head-final. Adverbs and negation are assumed 
to be hosted in designated functional projections above IP and VP.  
 
Russian 

 
The highly flexible word order of Russian has led to different analysis of Russian syntax 
within the generative framework. Recent approaches stipulate Russian to be a VSO 
language (e.g. King, 1995) or an SVO language (e.g. Bailyn, 1995; Junghanns & 
Zybatow, 1997; Sekerina, 1997; van Gelderen, 2003). In this thesis, I will adopt the latter 
approach, seeing that SVO has been established as the most neutral and least functionally 
specific word order in Russian (Bailyn, 2003). (5b) exemplifies that SVO can be a 
felicitous order to all the questions in (5a). 
 
(5)  a. Čto prosixodit?/ Čto delajut deti?           / Čto pojut deti? 
  What happens  / What do children         / What sing children 

‘What happens? / What do the children do? / What do the children sing?’ 
b. Deti    pojut  pesni. 

Children sing  songs 
‘Children sing songs.’                      (from Bailyn, 2003: 171) 

 
Bailyn (1995) proposes that Russian verbs raise to a functional projection immediately 
dominating VP (see also Sekerina, 1997). Bailyn labels this projection PredP (Bailyn, 
1995) or vP (Bailyn, 2003); yet, for the purposes of this thesis, I remain agnostic on the 
precise nature of this projection, noting that it is sufficient to assume an articulated 
structure of IP to accommodate the distributional facts of Russian. 
 
English 

 

English is an SVO language. The main phrase-structural difference compared to German 
and Dutch is that IP and VP are head-initial in English.  
 
Table 3.1 summarizes the phrase-structural basics for the four languages. 
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GERMAN DUTCH RUSSIAN ENGLISH 

 Basic word order SOV SOV SVO SVO 

Headedness      

 CP left left left left 

 IP right right left left 

 

 VP right right left left 

Verb raising      

Main clauses C C I I/none  

Embedded clauses I I I I 

Table 3.1. Overview of cross-linguistic differences in basic word order. 

 

3.2.  Scrambling: Basic assumptions 

 
The vast majority of grammatical analyses has conceived of the different linearizations of 
verbal arguments in (semi-)free word order languages as the result of syntactic movement 
(for overview, see Thraínsson, 2001). The fact that scrambling is sensitive to island 
constraints and scoping and the fact that scrambling affects anaphoric binding are 
commonly taken to indicate that a movement analysis is indeed called for (Haider & 
Rosengren, 1998; Müller, 1995; Webelhuth, 1992). Alternative conceptions viewing 
scrambling as the effect of free base generation (‘anti-scrambling’, Fanselow, 2001; 
2003a) or syntax-external reordering (Chomsky & Lasnik, 1977; Williams, 1984) have 
nevertheless been suggested but will not be pursued in the following.  
 
To clarify terminology, I adapt a heuristically useful descriptive taxonomy (6 & 7) 
from Tada (1993): 
 
(6)   Short scrambling  
  clause-internal object movement which does not cross the subject: 
  - across adverbs or negation:2 

  [CP... SUBJ – DOi – ADV/NEG – ti – V] or 
  - across the indirect object: 

  [CP... SUBJ – DOi – IO –  ti – V]  
 
 
 

                                                           
2 In analyses of Scandinavian languages, this reordering is referred to as ‘Object Shift’. Since Object Shift 
is contingent on verb raising, whereas short scrambling in the Germanic languages is not (e.g. Vikner, 
1994), I do not conflate the two a priori (for extensive discussion, see Thraínsson, 2001). 
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(7)   Medium scrambling  
  clause-internal object movement which crosses the subject: 

 [CP... DOi – SUBJ – ti – V] 
   

In the following discussion of scrambling, I will only be concerned with the clause-
internal reordering of full DPs. Hence, I do not consider the fronting of weak pronouns 
(for discussion, see, e.g., Gärtner & Steinbach, 2003; Lenerz, 1993; Zwart, 1997). In 
addition, I will not consider scrambling across tensed clause boundaries in, e.g., Russian 
(Bailyn, 1995; van Gelderen, 2003), nor will I consider scrambling of phrases other than 
DPs, e.g. PPs, APs, AdvPs and CPs, or scrambling of incomplete or split phrases (for 
German, see, e.g., G. Müller, 1998; for Russian, see Sekerina, 1997). Finally, I will not 
deal with so-called T-scrambling in German (Haider & Rosengren, 1998) or the 
analogous focus-scrambling in Dutch (Neeleman, 1994; Zwart, 1997) exemplified in (8) 
in any great detail. 
 
(8)  a. … dass [genau diese Antwort]1 alle glaubten, dass der Kandidat t1  

… that exactly this answer everybody thought that the candidate  
 
wissen hätte muessen.                                    (German) 

   know should have must 
‘… that exactly this answer everybody thought the candidate should have 
invariably known.’   

b. ...  dat zulke boeken zelfs Jan niet koopt.                         (Dutch) 
… that such books even John not buys 
‘… that not even John buys such books.’          (from: Neeleman, 1994: 84) 

 
Unlike scrambling, the movements in (8) are not clause-bound, are possible exclusively 
with a narrow range of (mostly deictic) determiners (Hoeksema, 2005), require the 
moved phrase to be a topic and depend on emphatic or contrastive stress on the moved 
phrase (as indicated by focus markers genau diese, ‘exactly these’; zulke, ‘such’). Due to 
the absence of syntactic restrictions, focus scrambling is arguably an instance of 
extrasyntactic PF-movement, licensed in specific discourse contexts by contrastive stress 
on a moved topic. Hence the following discussion of syntactic and interface constraints 
on scrambling will not apply to focus scrambling. Having defined the object of study, I 
make three guiding assumptions about scrambling (9), which will be motivated and 
developed in the discussion to follow: 
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(9)  Fundamentals of the scrambling analysis adopted here (following Grewendorf & 
Sabel, 1999; Haider & Rosengren, 1998): 

 
a. Scrambling is the formation of A- and A’-chains: the surface order is related to the 

base order by antecedent-trace relations. 
b. Scrambling is driven by a [+strong] uninterpretable scrambling feature which is 

optionally assigned to certain lexical items in a derivation designating them as 
constituents to undergo movement. The insertion of scrambling features is mandated 
by interface conditions. 

c. Scrambling targets functional projections at the left edges of the IP layer or VP layer 
(e.g. AgrXP or vP) as landing sites. The heads of these phrases can hence be 
designated as checking heads of scrambling. Which functional head can be marked as 
a scrambling probe is subject to parametric variation. 

 
In keeping with the assumptions in (9), I argue for a cross-linguistic taxonomy of 
scrambling as in Table 3.2. In the following, I discuss the cross-linguistic differences in 
scrambling further. 
 
 

 

GERMAN DUTCH RUSSIAN ENGLISH 

Short scrambling (of DPs across adjuncts): 
A-movement to left edge of VP driven by [scr] 
feature 

 
+ 

 
+ 

 
+ 

 
- 

Short scrambling (of DO across IO): 
A-movement to left edge of VP driven by [scr] 
feature 

 
+ 

 
(+) 

 
+ 

 
- 

Medium scrambling (of DPs across subject): 
A'-movement to left edge of IP driven by [scr] 
feature 

 
+ 

 
- 

 
+ 

 
- 

Table 3.2. Overview of cross-linguistic differences in scrambling. 

 
3.2.1.  Short scrambling in German, Dutch and Russian 

 
German, Dutch and Russian allow for DP objects to either precede or follow adverbials 
or negation (10-11). In the (b) examples, the object is analysed as having moved across 
the adverb (e.g. Broekhuis, 1992; de Hoop, 1992; Koster, 1986; Thraínsson, 2001), which 
is indicated by the antecedent-trace relations in (10) and (11).3 
 
 

                                                           
3 Throughout this thesis, scrambling will be illustrated for embedded clauses, because it avoids the 
additional obligatory verb movement or V2 in main clauses in German and Dutch. 
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(10) a. … dass Johann gestern Marie gekuesst hat.                                 (German) 
   b. … dass Johann Marie1 gestern t1 gekuesst hat.  
   … that  John     Mary    yesterday kissed    has 
 
(11)  a. ... dat Jan gisteren Marie   gekust heeft.                         (Dutch) 

   b. ... dat  Jan   Marie1 gisteren t1 gekust heeft. 
   … that John Mary   yesterday  kissed  has 
 
(12) a. Ivan vchera  potseloval Mariju.                                  (Russian) 
  John yesterday kissed        Mary 

b. Ivan  Mariju  vchera       potseloval. 
John  Mary  yesterday  kissed 

 
German and Russian, on the one hand, and Dutch, on the other, differ with respect to 
double object constructions, in that German and Russian allow for the direct object to 
scramble freely across the indirect object (13 & 14), whilst (15) shows that this option is 
highly restricted in Dutch (Koster, 1986; Neeleman, 1994). 
 
(13) a. Johann    gab  Maria      das Buch.                                  (German)  
  JohnNOM gave  MaryDAT the  bookACC  
 b. Johann gab [das Buch]1 Maria t1. 
  ‘John gave Mary the book.’ 
 
(14) a. Dima podaril devocke sumku.                       (Russian) 
  Dima gave    girlDAT  bagACC 
 b. Dima podaril sumku  devocke 

  ‘Dima gave a girl a bag.’ 
 
(15) a. Jan  gaf   Marie het boek.                                      (Dutch) 
  John  gave Mary  the book  

b. ??Jan gaf [het boek]1 Marie t1. 
  ‘John gave Mary the book.’ 
 
For Dutch, Koster (1986: 5), Broekhuis (1992: 82) and Zwart (1997: 32) note that the 
acceptability of sentences as (15b) increases under marked stress patterns; if focussed 
particles (terug, aan-) as in (16b) or adjuncts follow, the order appears to be free.  
 
(16)   a. Jan  heeft  [het boek]1 Marie t1   terug  gegeven/aangeboden. 
   John  has  the book     Mary  back  given/offered 
   ‘John gave Mary the book back/John offered Mary the book.’  
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  b. Jan  gaf  [het boek]1 Marie t1  cadeau    
  John  gave  the book     Mary  present 
  ‘John gave the book to Mary as a present.’            (from: Koster, 1986: 5) 
 
(15) and (16) suggest that object reordering in the VP complement domain is a syntactic 
option in Dutch, although marginal for DPs in the absence of felicitous focussing 
conditions.  
 
3.2.1.1. Movement diagnostics 
 
As for type of movement, traditional generative analyses distinguish between A-
movement, i.e. movement to a Case position, and A’-movement, i.e. raising to a non-
Case position. Standard diagnostics of movement type that can be successfully applied to 
scrambling are strong crossover (SCO) and anaphor binding (e.g. Corver & van 
Riemsdijk, 1994).4 Typical A-movements, e.g. NP-raising, remedy SCO violations, while 
A'-movement, such as wh-movement, does not. As for binding, A-movement creates new 
binding relations, whereas A’-movement reconstructs at LF, thus not affecting binding. 
These diagnostics demonstrate that short scrambling in the languages under review can 
be classified as A-movement, as will be shown next. 

Short scrambling in German and Dutch salvages SCO violations (see (17) for 
German) (e.g. Deprez, 1994; Fanselow, 1990; Mahajan, 1990; Müller & Sternefeld, 1994; 
Vanden Wyngaerd, 1989). 
 
(17) a. *Der Günter  stellte        wesseni Lehrer       den    Jörgi       vor? (German) 
     the  Günter  introduced whose  teacherDAT the    JörgACC    to 
   ‘Günter introduced Jörg to whose teacher?’ 
  b. Der Günter   stellte         [den Jörgi]j       wesseni Lehrer tj   vor? 
   the Günter    introduced   the JörgACC       whose  teacherDAT to   

  ‘Günter  introduced Jörg to whose teacher?’ 
 
Further A-properties of short scrambling are attested for anaphoric binding. For German, 
(18) demonstrates that short scrambling of a phrase across a co-indexed R-expression 
causes sharp ungrammaticality, a fact that is illustrated for Russian in (19).  
 
 
 
 

                                                           
4 Other diagnostics, e.g. weak crossover and parasitic gaps, have been widely used in analyses of 
scrambling (e.g. Thraínsson, 2001; Webelhuth, 1992). However, the validity of these diagnostics has been 
found to be unreliable (Grewendorf & Sabel, 1999; Müller & Sternefeld, 1994). 
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(18) a. Der Direktor      stellt          dem Schüleri seineni Lehrer       vor.  (German) 
   The headmaster introduces the pupilDAT  his        teacherACC to 
   ‘The headmaster introduces the pupil to his teacher.’ 

 b. *Der Direktor     stellt         [seineni Lehrer]j dem Schüleri tj vor. 
   The headmaster  introduces his teacherACC    the   pupilDAT    to 

 c. *Der Direktor     stellt          seinemi Schüler den Lehreri      vor. 
   The headmaster  introduces  his pupilDAT      the  teacherACC to 

 d. Der Direktor       stellt         [den Lehreri]j     seinemi Schüler tj vor 
   The headmaster  introduces  the teacherACC  his        pupilDAT   to 
 
(19) a. Ivan predstavil    Petrovymi       drug drugai.                     (Russian) 
   Ivan introduced   the PetrovsDAT each otherACC 
   ‘Ivan introduced the Petrovs to each other.’ 
  b. *Ivan predstavil drug drugui  Petrovyxi. 
   Ivan introduced  each other  the Petrovs      (from: Sekerina, 1997: 93) 
          
Short scrambling thus affects A-binding – it can either give rise to a Principle C violation 
(18 & 19b) or can create new binding relations for anaphoric elements (18d). 

 
English 

 

English does not instantiate movement of object DPs across adverbs or negation nor does 
it allow variable object ordering with ditransitive verbs (20). 
 
(20) a. John gave Mary a book. 
  b. *John gave a book Mary. 
 
However, e.g. Johnson (1991), Koizumi (1995) and Takano (1998) argue that particle 
constructions such as (21) evidence overt movement akin to short scrambling (or Object 
Shift) in the complement domain in English.  
 
(21) a. Mikey looked up the reference. 

b. Mikey looked the reference up.       (from: Johnson, 1991: 593) 
 
Following Collins & Thráinsson (1996), I assume movement of the particle rather than 
object displacement in examples like (21) (see also Wurmbrand, 1998). 
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3.2.2.  Medium scrambling 

 
German and Dutch 

 
Scrambling of objects in German extends to pre-subject positions (22a), whilst this is 
never allowed in Dutch (22b).5 
 
(22) a. … dass den Lehrer       die Kollegen          angerufen haben.         (German) 
  … that  the teacherACC  the colleaguesNOM called  have. 

b. *... dat  de leraar           de collega’s           gebeld hebben.  (Dutch) 
  …  that the teacherNOM/ACC the colleaguesNOM/ACC  called  have. 
  ‘… that the colleagues called the colleague.’ 
 
Russian 

 

In Russian, objects can precede subjects in OSV (23a), OVS (23b) and VOS (23c) orders.  
 
(23) a. Ja dumaju čto  knigu  Ivan kupil.                                  (Russian) 
  I   think    that  book  Ivan bought 

b. Ja dumaju čto knigu kupil Ivan. 
c. Ja dumaju čto kupil knigu Ivan. 

‘I think that Ivan bought the/a book.’          (from: van Gelderen, 2003: 35) 
 

English 

 
English does not allow for embedded object-subject orders (24).6 
 
(24)  *I think that the book Ivan bought. 
 
 
 
 
 

                                                           
5 Note that scrambling differs in many ways from topicalization. Topologically, scrambling occurs in the 
Mittelfeld and does not target the left periphery like topicalization. Syntactically, topicalization in German 
and Dutch triggers verb-second, while scrambling does not affect verb position. Functionally, topicalization 
allows for focusing the fronted constituent, while scrambling leads to defocusing. For a systematic 
differentiation between scrambling and topicalization, see Müller & Sternefeld (1993). 
6 In some dialects of English, (24) may be possible when the fronted object is contrastively focussed. This 
requirement of contrastive focus arguably puts (24), if possible, on a par with focus scrambling and hence 
outside syntax proper. 
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3.2.2.1. Movement diagnostics 
 
When the diagnostics for movement type introduced in the previous section are applied to 
medium scrambling in German and Russian, they yield the opposite conclusions 
compared to those of short scrambling. In parallel with wh-movement, medium 
scrambling across a coreferential DP subject invokes an SCO violation (25). 
 
(25) *... dass [wesseni Lehrer]j     der Kerli tj  geschlagen hat?                     (German) 
   … that  whose   teacherACC the guyNOM  hit              has 
  ‘…that whose teacher did the guy hit?’ 
 
Moreover, scrambling of an anaphoric expression across a coreferential subject in 
German does not yield a violation of Principle C (26). 
  
(26) ... dass  einanderi         die  beideni  immer noch ti  lieben.                     (German) 
  … that each otherACC  the  bothNOM    still                  love 
  ‘… that, each other, both still love.’ 
 
These examples (and see Sekerina, 1997, Chapter 2, for Russian) testify that medium 
scrambling cannot bring about new binding configurations, like wh-movement or 
topicalization in, e.g., English. On the assumption that structural binding relations are 
recreated at LF through reconstruction for A’-moved elements (Chomsky, 1995), medium 
scrambling can thus be analysed as A’-movement to a position adjoined to IP (see, inter 
alii, Grewendorf, 1995; Müller & Sternefeld, 1993; 1994; Sekerina, 1997; Webelhuth, 
1992).7,8 This analysis structurally distinguishes short and medium scrambling as A- 
movement and A’-movement, respectively. 

In sum, the sections above outlined an analysis of word order optionality in 
German, Dutch, Russian and English. Deviations of the surface order in the Mittelfeld 
from the underlying order of arguments were argued to result from a syntactic movement 
operation, scrambling, which is driven by an optionally inserted scrambling feature. 
German, Dutch and Russian differ in whether they allow for scrambling in the 
complement domain alone or across subjects as well (Table 3.2).  
 

                                                           
7 Based on evidence from parasitic gap constructions, Webelhuth (1992) argues that medium scrambling 
displays characteristics ambivalent between A and A’-movement. Following Mahajan (1990) and 
Laenzlinger (1998), these asymmetries can be taken to reflect the derivational history of medium 
scrambling (A’-movement), which is cyclically fed by short scrambling (A-movement). 
8 Following Bailyn (1995), Junghanns & Zybatow (1997) and Sekerina (1997), inter alii, I assume that 
Russian object-subject orders are also generated by the object raising to a position at the edge of the IP 
cluster. The difference between OSV, OVS and VSO is that the subject raises to SpecTP (OSV) or remains 
in its SpecVP base position (OVS, VSO). 
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3.3.  Typological variation with scrambling:  

 
Cross-linguistic differences with respect to the locality of scrambling have been related to 
an adjunction-site or landing-site parameter (Grewendorf & Sabel, 1999; Müller, 1995; 
Müller & Sternefeld, 1994; Vikner, 1994). Descriptively, languages provide either no 
landing site for scrambling (e.g. English), only a functional projection in the left edge of 
VP (e.g. Dutch), functional projections in the left edges of VP and IP (e.g. German) or 
functional projections in the left edges of VP, IP and CP (e.g. Russian). In the above 
account, scrambling denotes a feature-mediated process driven by a scrambling feature 
that is optionally realized with functional heads. Table 3.3 lists the cross-linguistic 
options of which functional head can act as a probe for scrambling features for the 
languages under review. 

 
Probes for scrambling [scr] located in 
functional layer of: 

GERMAN DUTCH RUSSIAN ENGLISH 

VP + + + - 
IP + - + - 
CP - - + - 

Table 3.3. Cross-linguistic differences in scrambling probes. 

 
In order to substantiate the typological differences in Table 3.3, attempts have been made 
to relate the cross-linguistic differences in scrambling to syntactic differences in 
headedness, i.e. VO vs OV, with scrambling limited to OV languages (e.g. Haider & 
Rosengren, 2003; Neeleman & Weerman, 1999). However, this proposal is not 
compatible with the set of the four languages considered here, since VO languages like 
Russian and Polish also allow scrambling.  
 
Other approaches relate the availability of scrambling to the richness of the 
morphological case paradigm (e.g. Kiparsky, 1997; Neeleman & Weerman, 1999; 
Roberts, 1997). Since the idea that scrambling, or word order freedom in general, relates 
to the richness of the morphological case paradigm speaks to the nature of the syntax-
morphology interface, let us consider it in some more detail in the following section. 
 
3.4.  The syntax-morphology interface: Movement and case marking 

 
The case paradigms for the languages under review are outlined in the following sections. 
German and Russian have morphologically rich case paradigms, while case morphology 
is impoverished in Dutch and English, where overt morphological case marking only 
survives on pronouns. 
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German 

 
German distinguishes between four cases: nominative, accusative, dative and genitive. 
The overt realization of case in German is interleaved with (a) definiteness (i.e. 
indefinite-definite), (b) number (i.e. singular-plural) and (b) gender (i.e. masculine-
feminine-neuter). Case is marked on the determiners of full NPs. The case paradigm of 
German for definite determiners is illustrated in Table 3.4 and for indefinite determiners 
in Table 3.5.9 Note that there is a considerable degree of syncretism in the German case 
paradigm of determiners (as shown in the shaded cells), giving rise to ambiguity in case 
marking.  
 
  Nom. Acc. Dat. Gen. 

Singular Masculine der den dem des 

 Feminine die die der der 

 Neuter das das dem des 

Plural all die die  den der 

Table 3.4. German definite determiners. 

 

  Nom. Acc. Dat. Gen. 

Singular Masculine ein einen einem eines 

 Feminine eine eine einer einer 

 Neuter ein ein einem eines 

Table 3.5. German indefinite determiners. 

 
Dutch 

 
Unlike German, Modern Dutch knows no case distinctions on full DPs. Dutch 
distinguishes determiners according to (a) definiteness (definite-indefinite), (b) number 
(singular-plural) and (c) gender (masculine/feminine-neuter) (Table 3.6). Dutch retains a 
distinction of nominative and accusative case for personal pronouns. 
 
   

Singular Masculine/Feminine de 

 Neuter het 

Plural all de 

Table 3.6. Dutch definite determiners. 

 

                                                           
9 I will not deal with case marking on pronouns in this thesis (see, e.g., Lenerz, 1993). 
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Russian  

 
A highly inflecting language, Russian distinguishes six cases (nominative, accusative, 
dative, genitive, instrumental and prepositional/locative). Case marking interacts with the 
number distinction (singular-plural) and the gender distinction (masculine, feminine and 
neuter). There is no grammatically encoded definiteness distinction in Russian. Case 
marking in Russian obeys different declension types that do not entirely conform to 
gender distinctions. There is one declension class for masculine and neuter nouns each, 
but two declension classes for feminine nouns. In each declension class, there is a 
considerable degree of allomorphy. Case is marked on nominal suffixes in Russian. Table 
3.7 (adapted from Kempe & MacWhinney, 1998) displays the most common declension 
types in Russian. 
 
  Nom. Acc. Dat. Gen. Instr. Prep. 

Singular Masculine Ø Ø/-a -u/  

-yu 

-a/-ja -om/ 

-em 

e 

 Feminine -a/-ja, Ø -u/-ju, Ø -e, -i -i/-y, -i -oj/-ej,  

-ju 

-e, -i 

 Neuter -o -o/-e -u/ 

-ju 

-a/-ja -om/ 

-em 

-e 

Plural Masculine -a/-ja, -

i/-y 

-ej/ 

-ov/ 

-ev, Ø 

-am/ 

-jam 

-ej/-ov/ 

-ev, Ø 

-ami/ 

-jami 

-ax/-jax 

 Feminine -i/-y -ej, Ø -am/ 

-jam 

-ej, Ø -ami/ 

-jami 

-ax/-jax 

 Neuter -a/-ja -a/-ja -a/-ja -ej/-ov/ 

-ev, Ø 

-ami/ 

-jami 

-ax/-jax 

Note: Suffixes separated by a slash are allomorphs; suffixes separated by a comma belong to different 
declension classes. The symbol Ø denotes a null morpheme. 

Table 3.7. Russian postnominal case markers. 

 
As can be seen, for instance, in the feminine i-declension nouns and in masculine and 
plural nouns, the Russian case system displays a large degree of syncretism in case 
marking.  
 
With a view to the relationship between scrambling and morphological case marking, the 
comparison of the paradigms of case marking in the scrambling languages (German, 
Dutch, Russian) and the non-scrambling language (English) illustrates that there is no 
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strict correspondence between scrambling and the morphological richness of case 
paradigms, since Dutch has scrambling, yet no morphological case marking on full NPs.  

Adopting a broader view, McFadden (2003; 2004) discusses proposals that 
advocate a close correspondence between syntax and morphological case (Kiparsky, 
1997; Neeleman & Weerman, 1999; Roberts, 1997) and argues that they fail to meet 
several empirical challenges. First, syntactic Case does not always correspond to 
morphological case as attested in, e.g., quirky case (i.e. mismatches between syntactically 
assigned and morphologically realized case) and the occurrence of default case marking 
in non-syntactic positions. Second, there is no empirical correspondence between rich 
morphological case marking and free word order. For instance, Icelandic and Grisons 
Swiss German have equally rich case distinctions as German, yet, they lack scrambling. 
Conversely, Dutch has no case marking, yet it does instantiate scrambling (see above). 
Third, changes in case marking did not cooccur with changes in syntactic reordering 
options or vice versa in the history of, e.g., English and Scandinavian languages (for 
details, see McFadden, 2004). The synchronic and diachronic evidence advanced 
indicates that syntactic reordering and morphological case are dissociated in grammar. 
Such a dissociation is compatible with separationist models of the syntax-morphology 
interfaces, like Distributed Morphology.  
 
3.4.1.  Case marking and the syntax-morphology interface: Distributed Morphology 

 
Within the framework of Distributed Morphology (DM, e.g. Halle & Marantz, 1993), 
morphological processes are spread across grammar such that morphology ceases to exist 
as a isolable entity. Word formation involving lexical and functional categories (i.e. 
derivational morphology) is handled in syntax proper, whereas word formation involving 
the pairing of functional categories with morphophonological forms occurs at PF. In 
syntax, functional categories are composed exclusively of non-phonetic features, such as 
[past], [pl] or [nom] without morphophonological content. The insertion of actual 
morphophonological material into the derivation, called Vocabulary Insertion or Late 
Insertion, occurs post-syntactically on the branch to PF. A Vocabulary Item in DM is a 
pairing of a phonological exponent (e.g. /-z/) with grammatical, i.e. syntactic and 
morphological, information in the context that makes up its conditions for insertion (e.g. 
[pl]). Vocabulary Insertion matches abstract functional features of the syntactic output, 
e.g. [pl], with phonological content, e.g. the regular English plural marker /-z/; the 
morphological context of its insertion determines potential allomorphic variation. As a 
consequence of postsyntactic Vocabulary Insertion, morphophonological information 
cannot affect syntax proper; rather, it is determined by the syntactic spell-out. Figure 3.2 
illustrates the distribution of morphology across the derivation. 
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 Lexical and functional categories 
 
                (Syntactic) Spell-Out    Syntax  
  
        
Morphophonological                CHL 

forms        (Morphology)                    
 
 
  Phonology (PF)          Logical Form (LF) 
 
 

Figure 3.2. Morphological processes in the grammatical architecture of Distributed 

Morphology. 

 
Since potentially more than one phonological form meets the conditions for insertion at a 
given terminal syntactic node, the mechanism of Vocabulary Insertion is subject to 
competition as defined in the Subset Principle (27), similar to the notions of Blocking and 
Specificity (e.g. Kiparsky, 1982). 
 
(27) Subset Principle: The phonological exponent of a Vocabulary Item is inserted into 

a position if the item matches all or a subset of the features specified in that 
position. Insertion does not take place if the Vocabulary Item contains features not 
present in the [abstract; H.H.] morpheme. Where several Vocabulary Items meet 
the conditions for insertion, the item matching the greates number of features 
specified in the terminal morpheme must be chosen. (Halle, 1997) 

 
The terminal nodes in syntax are fully specified, yet vocabulary items may or may not be 
fully specified for all features of the terminal node, the consequence being that one 
morphophonological item can occur in different syntactic constellations (syncretism).  
 
Consider case in this respect. According to the hypothesis of Late Insertion, it is assumed 
that abstract Case features, once they have been specified by functional categories (e.g. T 
and v) in syntax, survive to PF to trigger the insertion of overt case markers (e.g. 
Chomsky, 2001).10 The mapping of morphophonological forms onto the abstract features 
of terminal nodes according to language-particular morphological paradigms is 
conditioned by systems of feature specifications that operate at PF. For German case 
marking, detailed systems of feature specifications have been proposed by, e.g., 
Sauerland (1996) and McFadden (2004). Following McFadden (2004), the feature matrix 
for definite determiners is given in (28).11 For illustration, (28) lists the feature matrix and 
                                                           
10 A more radical view is advocated by McFadden (2004) who assumes that case features are not present in 
syntax and are added at PF as ornamentations of syntactic structure (see also Embick & Noyer, 2007). 
11 For the complete feature matrix, including plural and indefinite determiners, see McFadden (2004, 
Chapter 6). 
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the corresponding vocabulary items for singular determiners; features for gender are 
separated from case features by ‘|’, the feature ‘inferior’ denotes case in object position, 
and the feature ‘lexical’ denotes lexical case. In this system, underspecified forms 
correspond to unmarked forms, where markedness is expressed in the number or presence 
of features.  
 
(28) a. [+case | -fem, -neut]    ↔  /de:r/ 
 b. [+case | +fem, -neut]    ↔  /di:/ 
 c. [+case | -fem, +neut]    ↔  /das/ 
 d. [+case, +inferior, | -fem, -neut]  ↔  /de:n/ 
 e. [+case, +inferior, +lexical | -fem]  ↔  /de:m/ 
 f. [+case, +inferior, +lexical | +fem, -neut] ↔  /de:r/ 
 g. [+case, +inferior, +lexical, +genitive | -fem] ↔  /de:s/ 
 
The feature geometry in (28) accounts for all expressions and all cases of syncretism in 
the morphophonological paradigm of singular case marking in German (Table 3.3) on the 
assumption that if a vocabulary item is missing for a particular case, person or gender, the 
next less marked vocabulary item will be inserted in the more marked context. For 
instance, singular feminine accusative is realized by insertion of the vocabulary item die 
specified solely for feminine gender. Note that nominative constitutes the unmarked, 
elsewhere form in German, since it is not specified by any feature and will thus be 
inserted in contexts for which no specified form can be found. 
 
In sum, DM allows for the parsimonius representation of case morphology in German; it 
excludes redundancies in syntax and in the lexicon. This approach dissociates the 
syntactic function of case features and the morphological realizations of case forms in 
that inflectional morphology is read off syntactic spell-outs at PF. At PF, syntax-
independent processes, like the feature geometry in (28), modify the structures generated 
by syntax by endowing them with morphophonological material. For inflection, the 
distributed treatment of morphology in DM implicates a conceptualization of the syntax-
morphology interface that is, on the one hand, transparent in that syntactic (feature-based) 
operations derive the internal make-up of words, and, on the other hand, separationist in 
that morphophonological forms are inserted after syntax. In the remainder of this thesis, I 
will use the term syntax-morphology interface in the latter separationist sense of DM. In 
the context of scrambling, this conceptualization of the syntax-morphology interface 
entails that case morphology may overtly signal syntactic reordering, yet (the richness of) 
case morphology is not a formal precondition for scrambling. 
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3.4.2.  Summary 

 
Scrambling is a syntactic option in German, Dutch and Russian, and, in German and 
Russian, argument reordering by scrambling is typically morphologically identifiable by 
case morphology. However, (overt) case morphology is independent of the syntax of 
scrambling, and thus neither licenses nor constrains the formal or typological occurrence 
of scrambling. In contrast, the applicability of scrambling is constrained by various 
factors at the syntactic interfaces, namely, (a) argument structure, in that not all OS orders 
are derived by scrambling, (b) discourse, in that scrambling is licit only in a restricted set 
of discourse contexts and (c) semantics, in that scrambling of NPs is subject to 
interpretive effects expressed in definiteness. The following sections address each 
interface. 
 
3.5.  The syntax-lexicon interface: Scrambling and argument structure 

 
Argument structure denotes the level of representation at the lexicon-syntax interface that 
mediates between conceptual or semantic information of predicates and the syntactic 
projections of their arguments. One facet of the interplay between semantic and syntactic 
aspects of verb meaning is how thematic roles (e.g. Agent, Theme, Experiencer, etc.), i.e. 
the semantically determined participants involved in the event described by the predicate, 
determine the syntactic projection of the verb’s arguments. 

It is generally assumed that the mapping of thematic roles to syntax is conditioned 
by an argument hierarchy that orders thematic roles according to their prominence, as in 
(29). 
 
(29) Thematic Hierarchy (Grimshaw, 1990; Jackendoff, 1990)  
 (Agent(Experiencer(Goal/Source/Location(Theme)))) 
 
On any account, agents of transitive verbs map to subject position, while themes etc. map 
to object positions. A special class of verbs, so-called psych verbs expressing mental 
processes or states (e.g. like, enjoy or please), involve experiencer and theme arguments, 
for these verbs, the mapping of argument structure to syntax is not uniform in that the 
experiencer may surface as the subject or object of the verb. Belletti & Rizzi (1988) offer 
a tripartite classification of psych verbs in Italian (30). 
 
(30) a. Class I: Nominative experiencer, accusative theme 
  Gianni teme questo. 
  ‘Gianni fears this.’ 
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b. Class II: Nominative theme, accusative experiencer 
  Questo preoccupare Gianni. 
  ‘This worries Gianni.’ 
 c. Class III: Nominative theme, dative experiencer 
  A Gianni piace questo. 
  ‘To Gianni, this is pleasing.’ 
 
Like canonical transitive verbs, Class I psych verbs map the experiencer to subject 
position. Class II verbs link the theme to subject position. By contrast, Class III verbs do 
not exhibit a fixed mapping to syntax as the experiencer argument may appear either pre- 
or post-verbally. Belletti & Rizzi (1988) classify Class II and Class III psych verbs as 
unaccusative verbs. Unaccusative verbs denote a semantically determined class of verbs 
with unique syntactic properties captured in the Unaccusativity Hypothesis. 

The Unaccusativity Hypothesis (Burzio, 1986; Perlmutter, 1978) states that, 
across languages, (intransitive) verbs fall into two types: unergative and unaccusative. 
While unergative verbs have non-derived subjects in that surface subjects are projected as 
external arguments, surface subjects of unaccusative verbs originate as direct objects, 
since unaccusative verbs do not project an external argument, as shown in (31) 
 
(31) a. Unergative verbs: NP [VP V] 
 b. Unaccusative verbs: e [VP V NP] 
 
Extending this mapping to two-place predicates of Class II and Class III psych verbs, 
Belletti & Rizzi (1988) argue for the structure in (32) with an empty VP-internal subject 
position. (32) illustrates the base OS structure of Class III psych verbs for SOV languages 
like German or Dutch. 
 
(32) 
             VP 
 
 
       e                V 
 
 
    EXPERIENCER     VP 
 
 
 

               THEME         V   

 
Several diagnostics have been advanced for the derived subjecthood of unaccusative 
psych verbs, e.g. they do not allow for the subject to act as controller of arbitrary PRO, 
accordingly, they do not allow for impersonal passivization, they cannot be causativized. 
In addition, Class III verbs assign the experiencer indirect object (dative) case, they form 
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a be-perfect and they can optionally surface in SO or OS orders. To account for the case 
marking and the optionality in surface ordering of Class III verbs, Belletti & Rizzi (1988) 
postulate that the experiencer receives its case lexically (inherently) from the verb. By 
contrast, the theme argument may rise to the empty subject position for assignment of 
nominative case, thus deriving the SO order in (33). 
 
(33) 
             VP 
 
 
THEMEi          V 
 
 
    EXPERIENCER     VP 
 
 
 

                    ti               V   
 

 
Seeing that the arguments of Class III verbs optionally surface in SO or in OS order, e.g. 
den Besten (1989) and Broekhuis (1992) propose that the nominative marked theme 
argument may optionally stay in its VP-internal base position (for discussion of the 
mechanisms involved and implications, see Broekhuis, 1992). Unlike English, many 
languages show Class III unaccusative psych verbs: In German, Dutch and Russian, these 
psych verbs are also referred to as dative experiencer verbs, since these verbs assign the 
experiencer object dative case. 
 
German 

 
Dative experiencers in German like gefallen (‘be appealing to’), nützen (‘be useful to’), 
fehlen (‘be missing to’) have been classified according to four syntactic properties: They 
(predominantly) form a be-perfect, they can be used as attributative adjectives, they may 
not undergo (impersonal) passivization and can be freely reordered (see, e.g., 
Grewendorf, 1989; Haider & Rosengren, 2003). Hence, in (34) both orders are equally 
acceptable and do not differ in their unmarked status. 
 
(34) a. … dass  der Vater  dem Onkel  gefällt.                     (German) 
  …  that  the fatherNOM  the   uncleDAT  pleases 

b.   … dass dem Onkel der Vater gefällt. 
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Dutch 

 
Although not instantiating dative case marking on full NPs, Dutch possesses a similar 
range of dative experiencer verbs. Verbs such as bevallen (‘be appealing to’), tegenvallen 
(‘be unappealing to’), opvallen (‘be noticeable to’) take the be-auxiliary zijn, participle-
adjective conversion is possible and (impersonal) passivization is illicit (Broekhuis, 1992; 
den Besten, 1989; Hoekstra, 1984). In addition, dative experiencer license the OS order 
such as in (35). 
 
(35)  … dat  de  jongen de boeken zijn bevallen                                      (Dutch) 
 … that the boy      the books  are  pleased 
 ‘that the books please the boy.’     (from: Broekhuis, 1992: 66) 
 
Considering the order in (35) to be unmarked, den Besten (1989) and Broekhuis (1992) 
analyse the structures in (35) as underlyingly OS in that they project the base order in 
(32) (see also Lamers, 2001).12 
 
Russian 

 
In Russian, dative experiencers are frequently realized in fronted positions (36). 
 
(36)  Saše      nravjatsja deti.                                    (Russian) 
 SashaDAT likePL       childrenNOM 
 ‘Sasha likes children.’             (from: Bailyn, 2004: 15) 
 
There is controversy over the grammatical status of dative experiencers in Russian: Some 
researchers claim they are grammatical subjects (e.g. Kondrashova, 1993), others identify 
several non-subject properties of dative experiencers and treat them as underlyingly 
objects (e.g. Bailyn, 1995; King, 1995; Komar, 1998; Moore & Perlmutter, 2000). 
Following the analyses in Bailyn (1995; 2004) and Komar (1998), I assume that dative 
experiencer verbs belong to Class III psych verbs and project the experiencer argument as 
a syntactic object as in (32). 
 

                                                           
12 It is controversial whether there are base OS orders with accusative experiencers (Class II verbs) in 
German (or Dutch), since these verbs do not conform to the diagnostics for dative experiencers, i.e. 
accusative experiencers form the perfect with have, passivize and are marked in OS orders. Therefore, I 
will assume along with Fanselow (2000) and Wunderlich (2003) that there are no accusative-initial base 
orders in German (for Dutch, see Broekhuis, 1992: Chapter 5). This might follow from the observation that 
accusative experiencers allow for a causative reading of the theme argument, in which the nominative 
causer outranks the accusative experiencer (see also Bornkessel, Schlesewsky & Friederici, 2003b; 
Scheepers, Hemforth & Konieczny, 2000). 
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In sum, dative experiencer verbs denote a semantically defined class of verbs with 
particular syntactic properties that arise from the mapping of their thematic structure to 
syntax. Specifically, as a consequence of their thematic structure, these verbs have an 
underlying Experiencer-Theme order that projects to an OS order (32), so that surface SO 
orders are derived by syntactic movement (33). 
 
3.6.  The syntax-discourse and the syntax-semantics interface: Scrambling and  

information structure; scrambling and semantics 

 
In German, Dutch and Russian, the optionality of scrambling is constrained by non-
syntactic factors such as information structure and semantics. This section first gives a 
very brief overview of the discourse and semantic conditions that govern scrambling in 
the languages under review and, second, develops a formal account of the interaction of 
syntax, information structure and semantics in the licensing of scrambling. 
 
3.6.1.  Scrambling and discourse 

 
Whereas the non-scrambled base SO order for unergative transitive verbs is acceptable 
across discourse contexts, scrambling interacts with discourse-pragmatic functions. 
Scrambling serves the purpose (among others) of changing the focus structure of a 
sentence by reordering sentential constituents. Descriptively, scrambling serves to move 
constituents out of (sentential) focus to allow for other constituents to bear focus (for 
Russian, see, e.g., Bailyn, 1995; Sekerina 1997; for German, see, e.g., Haider & 
Rosengren, 1998; Müller, 1999; for Dutch, see, e.g., Neeleman & Reinhart, 1998).13 The 
changes of focus structure induced by scrambling are illustrated in (37) through (39) for 
the languages under review. In the examples, focus structure is manipulated by question 
contexts: The wh-word in the question designates the focus in the answer (Höhle, 1982), 
which is capitalized in the examples. ‘#’ denotes markedness of a sentence in the given 
context.  
 
(37) a. What is the boy reading?                                   (German) 
  #Ich glaube, dass den   ROMAN der  Junge  liest. 
    I     think    that  theACC novel     theNOM boy reads. 
 b. Who is reading the novel? 
  Ich glaube, dass den Roman der JUNGE liest. 
  ‘I think that the boy is reading the novel.’ 
 
 

                                                           
13 As stated in Section 3.2, I do not discuss fronting of contrastively focussed constituents (focus 
scrambling) which, of course, leads to different information-structural effects. 
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(38) a. What did Peter read yesterday?                          (Dutch) 
  #Ik denk dat  Peter  het BOEK  gisteren   gelezen heeft. 
    I   think that Peter the  book     yesterday read      has 

b. When did Peter read the book? 
  Ik denk dat Peter het boek GISTEREN gelezen heeft. 
  ‘I think that Peter read the book yesterday.’ 
(39) a. What is the boy reading?                                   (Russian) 
  #Ja dumaju čto   KNIGU itaet   mal’ik. 
    I   think     that  book     is reading the boy 
 b. Who is reading the book? 
  Ja dumaju čto knigu itaet MAL’ik. 
  ‘I that the boy is reading the book.’ 
 
3.6.2.  Scrambling and meaning 

 
Whereas scrambling of definite noun phrases does not yield interpretive changes, 
scrambling indefinites in German (40b) and Dutch (40d) leads to semantic differences.14 
 
(40) a. ... dass ich gestern     einen Hausbesetzer  gesprochen habe.         (German) 

… that  I    yesterday a       squatter           spoken        have 
   '…that I talked to a squatter yesterday.' 

b.    ?* ... dass ich einen Hausbesetzer gestern gesprochen habe.      
  c. ... dat  ik gisteren    een kraker   heb   gesproken.                              (Dutch) 
   ... that I   yesterday a     squatter have spoken 
  d. ?* ... dat ik een kraker gisteren heb gesproken.                   
 
Diesing (1992) and de Hoop (1996) observe that scrambled indefinites bear a 
quantificational, i.e. specific, generic or partitive reading (i.e. a specific squatter in 
(40b/d)), yet are incompatible with an existential interpretation (i.e. any squatter in 
(40b/d)). By contrast, the non-scrambled order (40a) allows for quantificational (i.e. a 
specific squatter) as well as existential (i.e. any squatter) readings. Hence, displacement 
of indefinite object NPs incurs interpretive specification. Table 3.8 lists the cross-
linguistic differences in scrambling.  
 
 
 
 
 
 

                                                           
14 Russian does not mark definiteness grammatically, so that there is no direct analogue for (40) in Russian. 



                                                                                      The Grammar of Scrambling 

 

117

 GERMAN DUTCH RUSSIAN ENGLISH 

Syntax of scrambling  
Short scrambling + + + -  
Medium scrambling + - + - 

 Syntax-Morphology  
(Case) 

+ - + - 

 Syntax-Argument Structure + + + - 
 Syntax-Information 

Structure 
+ (+)* + - 

 Scrambling-Semantics 
(Definiteness) 

+ + - - 

*Since Dutch has no medium scrambling, IS effects only obtain for short scrambling. 

Table 3.8. Cross-linguistic differences in the morphosyntax of scrambling. 

 
The remainder of this chapter is devoted to developing a formal model of the interaction 
of, in particular, information structure and semantics with the syntax of scrambling in 
order to make the interface relations transparent at a theoretical level. Readers with only a 
peripheral interest in these formal matters might consider moving straight to the 
concluding summary of this chapter (Section 3.9). 
 
3.7.  The licensing of scrambling: Problems for formal accounts 

 
Conceiving of variable constituent order in German, Dutch and Russian as the result of 
movement operations within Minimalist phrase structure can account for the possible 
word orders, yet such an approach faces two problems:  
 
(A) The economy problem 
(B) The markedness problem 
 
In view of the central principles of economy in Minimalism, "this approach tends to 
eliminate the possibility of optionality in derivation" (Chomsky, 1995: 146). Contrary to 
fact, then, all instances of scrambling should thus be ill-formed since they constitute 
optional movement (the ‘economy problem’).   
  The ‘markedness problem’ arises because scrambling displays varying degrees of 
acceptability depending on discourse context and interpretation. In many contexts, 
scrambling is distinctly marked, yet not downright ungrammatical. Moreover, scrambling 
of NPs is constrained by their definiteness in that scrambling of indefinites incurs 
interpretive changes (e.g. de Hoop, 1996). This section addresses the economy problem 
and the markedness problem in turn to lay the ground for the solution proposed in Section 
3.8. 
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3.7.1.  Resolving the economy problem: Encoding semantic effects of scrambling in  

syntax? 

 
Many proposals have been advanced that encode semantic or discourse conditions on 
scrambling directly in the syntactic feature that engenders syntactic displacement of a 
phrase. These include analyses that identify scrambling as driven by a [+topic] feature 
(Meinunger, 2000), a [-sentential stress] feature (Sekerina, 1997), a [+specific] feature 
(Jäger, 1995), a [+familiar] feature (Delfitto & Corver, 1998), or correlated with a 
[+strong, i.e. quantificational] case feature (de Hoop, 1992; Laenzlinger, 1998). All of 
these approaches directly encode interpretive properties in syntax, thereby imposing two 
conditions on scrambling: (a) If the semantico-pragmatic context forces a particular 
interpretation, scrambling takes place obligatorily. (b) Conversely, the scrambled and 
unscrambled orders can be categorically distinguished by (at least) the interpretive 
difference associated with the feature.  
  However, neither condition applies to scrambling, and all of these analyses face 
the problem that factors like topicality, familiarity or specificity are neither sufficient nor 
even necessary correlates of scrambling. In other words, particular interpretive or 
discourse contexts do not require the scrambled order to be used, and, conversely, the 
scrambled order is not always distinct in interpretation from the unscrambled order. 
Typically, the interpretations associated with scrambled orders are also available in the 
unmarked order, which provides both [±specific], [±topic] and [±familiar] readings (e.g. 
de Hoop, 2000; 2003). Additionally, Neeleman & Reinhart (1998), Ruys (2001) and Van 
der Does & de Hoop (1998) show for Dutch that even scrambled orders allow for both 
[±specific], [±topic] and [±familiar] readings (for German, see Haider, 1993). Hence, 
scrambled and unscrambled orders cannot be categorically distinguished by 
interpretations like [±specific], [±topic] and [±familiar]. Scrambling might thus give rise 
to interpretive tendencies, yet not a close correspondence between position and 
interpretation. Postulating a one-to-one mapping between syntactic structure and 
semantics therefore does not seem to be warranted. 
 
3.7.2.  Markedness 

 

Scrambled orders exhibit different degrees of markedness or gradient well-formedness in 
relation to the unmarked base order (the ‘markedness problem’). Descriptively, Lenerz 
(1977) provides the first systematic listing of grammatical and stylistic factors that affect 
the degrees of markedness of non-canonical word orders in German. Lenerz stipulates 
that degrees of well-formedness result from surface order linearizations, rather than 
hierarchical syntactic relations. He postulates (potentially conflicting) precedence rules 
that encode preferential linearizations of verbal arguments in German. (41) catalogues the 
grammatical precedence rules for the German midfield identified by Lenerz (see also 
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Abraham, 1986; Hoberg, 1997; von Stechow & Sternefeld, 1988); ‘x > y’ means ‘an 
order is less marked if x precedes y in the German midfield’). 
 
(41) Markedness in the German midfield (Lenerz 1977) 
 

    THEME (presupposition) > RHEME (focus) 
GRAMMATICAL: DEFINITE > INDEFINITE 

SUBJECT/AGENT > ─ SUBJECT/AGENT 
 INDIRECT OBJECT > DIRECT OBJECT 

 
For focus (42) and definiteness (43), the following sentences exemplify the markedness 
relations identified by Lenerz ('#' denotes that a sentence is marked, capitalization 
indicates focus). (42) illustrates that non-focussed phrases prefer to precede focussed 
material, so that scrambling of a focal constituent (42c) is sharply degraded.  
 
(42) a. … dass der Vater den  SOHN  beschimpft.                                 (German) 
   … that  the father the  son  tells-off 
   ‘… that the father tells off the son.’ 

b. … dass [den Sohn]1 der VATER t1 beschimpft. 
c. #... dass [den SOHN]1 der Vater t1 beschimpft. 
 

Several analyses have attempted to capture these linearization preferences formally by 
assuming competition of grammatical derivations for degrees of well-formedness against 
an evaluation metric that encodes (variants of) the grammatical factors in (41) as 
linearization constraints in German argument order. 
  To determine gradient grammaticality, some models postulate a set of weighted 
and violable constraints similar to those in (41), such that well-formedness is computed 
by the number and gravity of the constraint violations a string incurs (Jacobs, 1988; 
Uszkoreit, 1986). In a similar vein, Optimality Theory (OT)-style models propose a 
ranking of violable constraints, which select the optimal candidate amongst competing 
strings (Büring, 2001a; Heck, 2000; Müller, 1999; 2000). Strings that are suboptimal with 
regard to the hierarchy of linearization constraints are marked, with the degree of 
markedness being calculated as the (cumulative) number of the constraint violations. 15  
  In the most articulated model of markedness in German midfield word order to 
date, Müller (1999) assumes a bifurcated OT competition model, which comprises a 
matrix hierarchy and a subhierarchy. First, strings are submitted to a matrix hierarchy, 
where binary grammaticality is determined. Secondly, the strings that are not fatally 

                                                           
15 For Dutch scrambling, de Hoop (2000; 2003) proposes a set of unranked constraints to yield true 
optionality in syntax. With reference to potential discourses, the graded grammaticality of a structure is 
computed as the percentage of all potential outcomes of the possible rankings. 
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suboptimal with regard to the matrix hierarchy are passed on to the markedness 
subhierarchy for the computation of degrees of well-formedness. This subhierarchy 
encompasses a ranked set of violable surface linearization constraints (‘the scrambling 
criterion’) which can trigger reordering, i.e. scrambling (43). In (43), ‘NOM’ means that 
nominative-marked NPs precede non-nominative-marked NPs, ‘DEF’ that definite NPs 
precede indefinites, ‘ANIMACY’ that animate NPs preceded inanimate NPs, ‘FOCUS’ 
that defocused constituents precede focused constituents and so on. ‘>’ indicates that the 
constraint to the left is stronger than the constraint on the right.  
 
(43) NOM > DEF > ANIMACY > FOCUS > DATIVE > ADVERBS 
 
Müller’s model can successfully describe gradations in grammaticality, and its 
predictions have been experimentally confirmed (Keller, 2000a). However, it leaves open 
why precisely these factors should be capable of triggering scrambling. Moreover, 
collapsing constraints in a linearization hierarchy as in (43) does not indicate how these 
different grammatical, information structural and cognitive factors interact in grammar. 
 
To summarize, directly encoding particular interpretive distinctions in syntactic features 
as triggers for scrambling fails to be descriptively adequate. Such approaches are 
inherently incapable of accommodating the fact that neither the interpretations nor the 
grammaticality status associated with scrambling is absolute. By contrast, constraint-
based linearization models of German word order attain appropriate descriptive coverage, 
in particular in accounting for gradient well-formedness of midfield word order variation. 
Although these models identify converging and conflicting motivations (triggers) for 
scrambling, questions remain as to the interaction of the factors and the status of linear 
precedence relations in syntax.  
 

3.8.  Interface Economy 

 
A different relation between syntax and the domain of discourse interpretation is explored 
by what can loosely be termed ‘Interface approaches’. This family of approaches departs 
from the syntactocentrism inherent in current generative thinking by relating the 
mechanisms of syntax to the influence of its interfaces with other cognitive modules of 
linguistic interpretation. Unlike much work in OT-syntax (e.g. Choi, 1996; Müller, 1999), 
these approaches thus acknowledge the modularity of grammatical knowledge in aiming 
to specify the interrelations between different modules of grammar. 
  A pertinent formalization of the interaction between formal syntax and the 
domains of its interpretation has been put forth in the works by Reinhart on ‘Interface 
Economy’ (Reinhart, 1995; 1997; 1999; 2006). Reinhart assumes that where syntactic 
optionality is generated by the computational system, it can be directed at the realization 
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of interface goals. In other words, syntactic optionality is exploited by speakers to express 
particular discourse-semantic interpretations. However, in keeping with Minimalist 
conceptions, syntactic optionality does not come for free. As optional (displacement) 
operations in the computational system violate economy and thereby induce markedness, 
they are only fully licensed by the grammar if mandated by specific interface needs, i.e. 
when a syntactically uneconomical structure constitutes the only option to express a 
particular interpretation. In all other instances, the less economical variant will be marked 
or infelicitous as per its syntactic markedness.   
  When a computationally uneconomical derivation may be used is determined by 
Interface Economy. Interface Economy denotes the trade-off at the interfaces between 
interpretive requirements and computational economy. Semantically identical 
grammatical outputs of syntax and other modules are subjected to a reference-set-
economic evaluation by Interface economy. That is, at the interfaces, a reference set 
consists of pairs <d,i> of derivation and interpretation. From this set, the optimal 
candidate is selected by economy considerations: A given pair <d,i> is blocked if the 
same interface effect could be obtained more economically, i.e. the reference set contains 
a less costly candidate <d,i>.  
  The central idea behind Interface Economy is that the Minimalist notion of 
economy be construed globally, i.e. applicable across linguistic modules and arbitrating 
their interaction (see also Adger, 1996; Reuland, 2001). At the level of the interface, 
syntactic economy violations incurred by optional operations can be tolerated by 
interpretive requirements.  
 

[The] basic assumption, then, is that the reference-set type of strategy at 
the interface is a kind of repair mechanism, activated when the outputs of 
the computational system fail to meet an interface need. (Reinhart, 2006: 
40) 

 
Reinhart (1995; 2006) argues that Interface-Economic reference-set computation applies 
to Quantifier Raising, stress shift (see also Szendröi, 2001), reflexive binding and scalar 
implicatures. Reinhart maintains that there is an objective psycholinguistic correlate of 
Interface Economic reference-set computations. For an operation to be subsumed under 
Interface Economy, it needs to be measurable in terms of processing complexity. 
Conversely, if no processing complexity can be detected for a given phenomenon, it does 
not fall under Interface Economy (Reinhart, 1995; 1999). 
  The following sections outline an Interface approach to capture the effects of 
information structure (focus) and definiteness noted above on the syntax of Midfield 
word order variation. I sketch a model of Interface Economy that arbitrates between 
economy considerations in syntax and notions of interpretive economy at the levels of 
information structure (IS), realized at PF, and semantics, realized at LF. Schematically, 
the interactions of economy in this model can be illustrated as in (44). 
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(44) Modular notions of economy and Interface Economy 
 
 
 
 
 
 
 

 
INTERFACE ECONOMY 

 
 
 
 
 
 
 

 
The schema in (44) introduces the idea that the type of word order variation under review 
here is mandated by three potentially conflicting or converging types of economy. 1) 
Computational economy which expresses ordering relations with respect to grammatical 
relations (i.e. case), 2) IS economy that is defined by prosodic principles at PF, and 3) 
interpretive constraints (definiteness) at the mapping from syntax to semantics.16  
  While economy constraints are universal in different modules of grammar, 
typological differences emerge in the ways intra-modular economy violations can be 
resolved across modules. In cases where types of economy conflict in grammar, 
languages may allow only the morphosyntactically most economical derivation (e.g. 
English), or only the prosodically optimal output, or, as will be shown for German 
midfield scrambling and Russian word order, both. Informally, then, we can say that the 
morphosyntactically relatively fixed word order in languages like English forces the 
violation of prosodic economy principles at PF, since, for a given numeration, no other 
option exists to express a particular (focus) interpretation. Given partially flexible word 
order, Dutch and, in particular, German and Russian allow for the violation of either 
morphosyntactic economy or prosodic economy in order to express specific 
interpretations.  
  The following sections are devoted to fleshing out these ideas in three steps: First, 
the internal workings of information structure and semantics will be discussed with 
regard to focus and definiteness, respectively; second, their mapping onto syntax will be 

                                                           
16 By keeping the tripartite structure of the generative Y-model, this model differs from models that 
introduce an additional Information-Structural level of representation (e.g. Bailyn, 1995; Zubizarreta, 
1998), usually situated between LF and PF. The present model also deviates in implementation from the 
(versions of the) Interface-Economic model in Reinhart (1995; 2006), although it is based on similar ideas. 
It is beyond the scope of this chapter to discuss differences and similarities of these models in detail. 

SYNTAX (CHL) 

 
Derivational Economy 

PF/IS 

Principles of prosodic 
phrasing 

LF/ 

SEMANTICS 
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specified, and, finally, their interactions with syntax as per Interface Economy will be 
characterized. 
 

3.8.1.  Information Structure and f-marking 

 
In discourse, speakers do not present information in an unstructured way to the hearer. 
Rather, speakers structure information according to their assumptions about the hearer’s 
knowledge or information state (e.g. Chafe, 1976). To characterize the different means 
and categories employed in presenting information, notions such as focus and 
background, rheme, theme and topic have been considered (for overview, see, e.g., 
Vallduví & Engdahl, 1996). Vallduví (1992; 1994) unites two previous strands of 
research on information structure, namely the focus/ground and topic/comment models in 
assuming two information structural primitives, focus and ground. Focus typically, 
though not exclusively, denotes new information (the information update) or, more 
generally, the contribution that (according to the speaker) the sentence makes to the 
hearer's information state. The ground corresponds to given or presupposed information 
in the previous discourse. Consequently, there can be sentences without ground (out-of-
the-blue sentences), yet not without focus. For illustration, (45) gives the information 
structural characteristics of the answer to the question What about the teacher? What 
does he love? (example from Hendriks, 2002: 5). 
 
(45)  

The teacher loves ice cream 

GROUND FOCUS 

 
In Vallduví’s framework, these informational primitives refer to a cognitive structure of 
informational states based on Heim’s (1982) theory of File Change Semantics. In 
communication, these information states are continuously updated. The characterization 
of ground and focus can be formulated independently of how individual languages realize 
the given instruction types. These categories are part and parcel of cognition and thereby 
an integral part of any speaker's competence (Vallduví, 1994: 3-4). Furthermore, I 
assume that, universally, information structure is grammatically encoded through f(ocus)-
marking. Constituents or phrases corresponding to IS focus will be f-marked upon 
selection from the lexicon. Finally, typological studies suggest that focus is expressed 
across languages through at least intonation, i.e. stress or tone (Givon, 1990; 2001). 
Accordingly, I assume that focus is realized universally by phonological means, i.e. at 
PF.  
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3.8.2.  Prosodic phrasing: Mapping information structure to PF 

 
This section discusses the mapping from syntax (including f-marking) to PF in the 
realization of accent. Following Selkirk (1984; 1995), Rochemont (1986), Truckenbrodt 
(1995; 1999) and Büring (2001a; 2001b), inter alii, I presuppose, as in (46), a general 
model of the relation between iInformation structure, focus and accent.  
 
(46)  Information  Syntactic Structure   Prosodic Structure 
  Structure  �  with    � with stress and  
  (Discourse)  f-marking   pitch accents 
 
As discussed above, utterances are partitioned into focus and background due to their 
information-structural properties. I assume that any constituent that is not contextually 
given (i.e. GROUND) will be f-marked (Schwarzschild, 1999; Selkirk, 1995).17 In the 
languages under review, focus is expressed through highest phonological prominence 
(pitch accent) in a sentence (Jackendoff, 1972).  
  I follow Truckenbrodt (1999) and Büring (2001a; 2001b) in assuming that the 
relation between focus and accent is mediated through prosodic phrasing. Building on 
Selkirk (1980; 1984), Truckenbrodt and Büring both presuppose a prosodic hierarchy 
which corresponds to syntactic levels, as in (47) (the dots indicate additional layers above 
and below the layers considered here). 
 
(47)  Syntax   Prosodic Hierarchy 
 
   …   …  
 
   clause   Intonational Phrase 
 
   XP   Phonological Phrase/Accent Domain 
 
   X0   Phonological Word/Prosodic Word 
 
   …   … 
 
Prosodic phrasing along this hierarchy is exhaustive, strictly layered and non-recursive 
with regard to the levels identified in (47) (Selkirk, 1984). Every prosodic category is 
uniquely headed, with these heads constituting the most prominent element of their 
respective category. Lexical heads and associated functional elements are taken to form 

                                                           
17 Note that f-marking of constituents does not play any role in syntax. Note also that I will only deal with 
focus as expressed in phonological prominence and I will ignore the semantics of focus. 
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prosodic words (PWds), which are grouped into phonological phrases or accent domains 
(ADs). In turn, ADs make up intonational phrases (iPs).  
  For instance, in (48), which is taken from Büring (2001a: 78), the syllables sie, 
Geld and ge (indicated by capitalization) constitute the heads of prosodic words. They are 
thus prosodically more prominent than the remaining syllables, as denoted by the grid 
marks.  
 
(48)  
                    ….            x                            )iP 
    ( x         )AD    (        x                            )AD 
    (               x         )PWd  (        x      )PWd  (       x        )PWd 
  … dem KasSIErer         das GELD           geGEben 
       the   cashier              the  money           given 
 
At the next higher level, the prosodic words (dem Kassierer) and (das Geld) represent the 
heads of their accent domains. Again, their status as heads is expressed through 
phonological prominence (AD-stress). The rightmost AD (das Geld gegeben) is the head 
of the intonational phrase spanning the whole sentence. Accordingly, it receives a grid 
mark. These grid marks indicate stress on each level, and the higher the overall columns 
are, the higher the overall degree of stress is. Stress on a syllable is associated with pitch 
accent, with the intensity of pitch accents being proportional to the levels of stress on the 
respective syllable. In other words, every sentence bears at least one pitch accent, namely 
the head of the intonational phrase which carries nuclear stress. In German, syllables 
bearing AD stress may (but need not) have a less prominent pitch accent, too (secondary 
stress, e.g. Uhmann, 1991).  
  How does syntax interact with prosodic phrasing? First, the mapping between 
syntax and prosodic phrasing at PF is highly restrictive in that it exclusively applies at the 
level of the phonological phrase (49) (Selkirk, 1995; Truckenbrodt, 1995). 
 
(49) XP-to-P Mapping Condition (Truckenbrodt, 1999: 221) 
  Mapping constraints relate XPs to phonological phrases [i.e. accent domains; 

H.H.], but do not relate XPs to other prosodic entities. 
 
Second, there is a narrowly delimited set of constraints that exhaustively determine 
accent domain formation (ADF). These constraints (adapted from Büring, 2001a) are 
given in (50 and (51).18 

                                                           
18 These constraints are very similar to Truckenbrodt's (1999) constraints WRAP-XP and STRESS-XP. See 
Büring (2001a; 2001b) and Büring & Gutiérrez-Bravo (2002) for details. Since the two constraints, PRED 
and A/P, do not conflict in the examples relevant in this section, I have collapsed them into one constraint 
for the purposes of the following discussion. 
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(50)  PRED 
  a. PRED 

A predicate shares its AD with at least its adjacent argument. 
  b. A/P (ARGUMENT-OVER-PREDICATE) 
  Within AD, an argument is more prominent than a predicate. 
 
(51) XP (Wrap-XP) 

AD contains an XP. If XP and YP are within the same AD, one contains the 
other (where X and Y are lexical categories). 

 
The constraints (50) and (51), respectively, ensure (a) that predicates share one AD with 
their adjacent arguments (integration, see Jacobs, 1993), and (b) that a single AD does not 
contain non-overlapping NPs. In addition, the prominence constraint in (50b) determines 
the headedness of ADs that contain more than one prosodic word. According to (51), the 
two internal arguments of the participle gegeben (‘given’) in example (48) form separate 
ADs, whereas the verb and its adjacent argument form a single AD. 
  ADs group into intonational phrases (iPs) according to an edge-alignment 
constraint selecting the final (rightmost) AD to head the iP (52). 
 
(52)    iP-HEAD-RIGHT (from Büring, 2001a: 11) 
  An iP and the AD that is its head are right-aligned. 
 
Hence, in (48) the rightmost AD and its head Geld (‘money’) are designated to bear the 
most prominent pitch accent in the clause. Working in conjunction, (49) through (52) 
regulate the assignment of stress. Finally, focus interacts with phonological phrasing as 
per (53). 
 
(53)   FOCUS PROMINENCE (‘FP’; from Büring & Gutiérrez-Bravo, 2002: 19) 
  Focus is most prominent. 

If α is a prosodic constituent at level n which contains a syntactic node that is  
f-marked, α is the head of the prosodic category at level n+1 that contains α. 

 
FOCUS PROMINENCE ensures that FOCUS becomes the head of a phonological 
phrase, and, in turn, that a phonological phrase bearing a FOCUS heads the intonational 
phrase. Crucially, (53) refers to the prosodic structure of a sentence and not to the 
syntactic structure. Hence, I capitalize FOCUS when referring to the prosodic correlate of 
f-marking. 
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To summarize, (54) illustrates the mapping from syntax to phonology with respect to 
prosodic phrasing. A syntactic phrase XP is mapped to phonology via mapping 
constraints at the syntax-PF interface. 
 
(54) 
  SYNTAX         interface      PHONOLOGY  

 
 
  F-marking ‘FP’  FOCUS 
 
         
    ‘PRED’        
 
  XP         AD      ‘iP-HEAD RIGHT’    pitch accent 
       
    ‘XP’ 
 
 
 
      Prosodic Words  

 
The three mapping constraints in (54), FP, PRED and XP, exhaust the syntax-to-prosody 
mapping. Importantly, none of these mapping constraints is directional or parameterized. 
Moreover, the syntax-to-prosody mapping is transparent solely for f-marking, lexical 
category information and the predicate versus argument distinction. All other conditions 
on prosodic phrasing and accenting (FOCUS, ‘iP-HEAD RIGHT’) refer exclusively to 
prosodic structure, yet not to syntactic structure.  
 
3.8.3.  F-marking and prosodic phrasing 

   
Let us consider the effects of f-marking in more detail. As illustrated in (55), FOCUS 
PROMINENCE licenses narrow focus (as identified by a wh-question which leads to the  
f-marking of the NP das Geld). 19 
 
(55) What did you give to the cashier?  
 
                          ...                         x                            )iP 
                       (              x       )AD (       x                            )AD 
  Ich habe dem KasSIErer      [F das GELD] geGEben 
   I    have the    cashier              the  money given 
  'I have given the cashier the money.’ 
                                                           
19 For expository convenience, examples henceforth do not mark prosodic words (PWds). All NPs in the 
examples that follow are definites; since definiteness has no status at PF, the reasoning applies to 
indefinites, too. 
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In (55), the demands of FOCUS PROMINENCE (53) coincide with those of PRED (50), 
XP (51) and iP-HEAD-RIGHT (52). PRED dictates the formation of an accent domain 
that includes the direct object and the verb, with the object being more prominent. XP is 
satisfied since the direct object NP is contained in the rightmost AD. As per iP-HEAD-
RIGHT, the direct object carries pitch accent in the clause. In these instances, f-
marking/FOCUS does not get into conflict with the other constraints on  stress 
assignment. Interesting consequences and cross-linguistic asymmetries arise in cases 
where these requirements conflict. 
  In OT phonology, these conflicting requirements are captured in terms of ranked 
and violable constraints (Prince & Smolensky, 1993). For the cases at hand, Büring 
(2001a) postulates a ranking of constraints on AD formation in (50) through (53) as in 
(56): 
 
(56)   iP-HEAD-RIGHT >> FP >> PRED >> XP  
 
Violations of (one of) the constraints in (50) through (53) invariably result in prosodically 
marked structures; yet, violating a lower-ranked constraint can be tolerated in order to 
ensure compliance with a higher-ranked constraint. There are two types of conflict that 
potentially occur in relation to f-marking: multiple foci and non-rightmost focus. 
  Multiple foci: Where two or more XPs are f-marked (e.g. wide focus, where the 
entire clause is f-marked), a violation of FOCUS PROMINENCE will inevitably occur, 
since all but one f-marked constituents must become non-heads at some level. In these 
cases, the remaining constraints in (49) and (50) will determine which prosodic contour 
gets selected. In general, PRED and XP will determine the headedness of an AD in cases 
when the entire AD corresponds to the focus domain (i.e. the set of f-marked 
constituents). For instance, if the whole sentence is f-marked (wide focus), FP is 
essentially vacuous, and the remaining constraints select the pitch accent, i.e. the FOCUS 
in the final AD (for discussion and examples, see Büring, 2001a).  
  Non-rightmost focus: A more interesting constellation occurs when f-marking is 
on a single XP, but it does not include the rightmost NP. In (57), the wh-question 
designates the non-rightmost object NP dem Kassierer (‘the cashier’) as FOCUS. 
 
(57) Who did you give the money to? 
  Ich habe [F dem KasSIErer]     das Geld       gegeben 
   I    have    the    cashier           the  money    given 
  ‘I have given the cashier the money.’ 
 
In (57), narrow focus is on the indirect object, such that XP and FOCUS PROMINENCE 
are in conflict with iP-HEAD-RIGHT. Given that f-marking of a constituent requires 
being translated into pitch accent (Selkirk, 1995), the ensuing conflict can only be 
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resolved by contravening one of the constraints. As per the constraint ranking in (55), XP 
is overridden in order to satisfy FP, such that a non-final argument can be most prominent 
by virtue of being the head of the final AD (Büring, 2001a; 2001b). In this case, an AD is 
formed that extends from the focussed XP to the end of iP (58). 
 
(58) Who did you give the money to? 
   
                            ... x                                   )iP 
                      (               x             )AD 
  Ich habe [F dem KasSIErer]     das Geld     gegeben 
  I    have      the  cashier            the  money given 
  ‘I have given the cashier the money.’ 
 
This operation (akin to stress-shifting, Neeleman & Reinhart, 1998) is necessitated by FP, 
yet comes at the expense of forming minimal ADs as per XP: the two object NPs share an 
AD, yet one does not contain the other. If no other options exist, such an uneconomical 
operation in terms of prosodic phrasing needs to be performed to comply with the 
demands of FP.  
The interaction of constraints for (58) is illustrated in (59) using the notation adopted in 
the Optimality-Theoretic framework. In (59), the leftmost column lists the input and, in 
the rows, the possible prosodic realizations of this input (the candidates). The prosodic 
constraints are given in the other columns and they are hierarchically ordered from left to 
right. Stars indicate violations of a particular constraint; a star with an exclamation mark 
denotes a fatal violation of a constraint that rules out the candidate. Finally, the arrow in 
the leftmost column designates the optimal candidate of the inputs, i.e. the output of the 
competition that chooses the candidate that incurs the fewest violations of the lowest-
ranked constraints. The non-exhaustive tableau in (59) demonstrates the outcome of the 
interaction of the constraints for (58). 
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(59) 
 

[VP [NP dem Kassierer]F [NP das Geld] gegeben] iP-H-R FP PRED XP 
 
(                                      x                   )iP 
(             x         )  (        x                   )AD 
(dem KassiererF) (das Geld) (gegeben)PWd 

  
*! 

  

 
(                                                  x       )iP 
(             x         )  (                     x       )AD 
(dem KassiererF) (das Geld) (gegeben)PWd 

  
*! 

 
* 

 

 
(             x                                           )iP 
(             x         )  (         x                   )AD 
(dem KassiererF) (das Geld) (gegeben)PWd 

*!  
 
 

  

 
(             x                                             )iP 
(             x                                             )AD 
(dem KassiererF) (das Geld) (gegeben)PWd 

    
* 

 
The tableau in (59) leads to a fairly straightforward generalization: A non-clause-final 
argument can only be most prominent by virtue of FP provided it is the head of the final 
AD. Since this requires that no additional ADs be formed following the FOCUS, XP is 
bound to be violated. In languages with fixed word order (e.g. English), this is decisively 
the only way to express FOCUS; hence, in cases of non-rightmost FOCUS, violating the 
lower-ranked XP is unavoidable. However, in languages where word order is not 
canonical, imperfect prosodic phrasing can be circumvented by word order permutation. 
In the following sections, I show how scrambling serves to avoid violations of prosodic 
phrasing. 
 
3.8.4.  Prosodic phrasing and scrambling 

 
3.8.4.1. Short scrambling 
 
Consider again example (48) in terms of its prosodic dimension: Object reordering leads 
to the same f-marking being realized at PF without violating any constraints on prosodic 
phrasing. In fact, the scrambled order in (60) realizes exactly the same perfect prosodic 
structure as (55).20 
 
 

                                                           
20 For reasons of illustrative consistency, all examples in this section will be from German. However, the 
facts are the same for short scrambling in Dutch and also for scrambling in Russian. Given that the 
constraints for accent domain formation do not refer to linear order, the difference in headedness between 
German (SOV) and Russian (SVO) does not entail any differences for the assignment of stress. 
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(60) Who did you give the money to? 
  
              …                               x                       )iP 
                        (        x     )AD(             x              )AD 
  Ich habe [das Geld]1   [F dem KasSIErer] t1 gegeben 
  I    have   the  money      the    cashier         given 
  ‘'I have given the cashier the money.’ 
 
The tableau in (61) illustrates the selection of the optimal prosodic phrasing for the 
sentence in (60).  
 
(61) 
 

[VP [NP das Geld] [NP dem Kassierer]F gegeben] iP-H-R FP PRED XP 
 
(                                 x                        )iP 
(         x   ) (               x                        )AD 
(das Geld) (dem KassiererF) (gegeben)PWd 

  
 

  

 
(                                                  x       )iP 
(         x  )  (                                x       )AD 
(das Geld) (dem KassiererF) (gegeben)PWd 

  
*! 

 
* 

 

 
(         x                                                 )iP 
(         x   ) (              x                          )AD 
(das Geld) (dem KassiererF) (gegeben)PWd 

*! *!   
 
 

 
(         x                                                 )iP 
(         x                                                 )AD 
(das Geld) (dem KassiererF) (gegeben)PWd 

  
*! 

  
* 

 
At PF, the scrambled order can thus constitute a preferred, i.e. more economical, option 
than the base order for realizing a particular f-marking. When the indirect object is f-
marked (FOCUS) and the direct object is not, scrambling ensures perfect prosodic 
phrasing. In these (and only these) contexts, the scrambled order is the optimal solution at 
PF, whilst the unscrambled base order constitutes a suboptimal candidate for prosodic 
phrasing. 
Analogously, short scrambling of objects across adverbs yields differential implications 
for the assignment of pitch accent. In canonical SUBJ-ADV-OBJ-V orders like (62a), the 
object shares an AD with its predicate and receives the AD stress under neutral focus. As 
head of the final AD, the object carries pitch accent according to iP-HEAD-RIGHT.21 
The scrambled string (62b), however, entails a different prosodic phrasing. 
 
                                                           
21 I leave it to the reader to go through the different candidates for (62a). 
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(62) a. Ich habe gestern    das  Geld  gezählt.  
   I     have yesterday the money  counted 
   b. Ich habe das Geld  gestern  gezählt.  
   I     have the money yesterday  counted 
   ‘I counted the money yesterday.’ 
 
For accent domain formation, (63) represents the constraint profile for the scrambled 
variant in (61b) under neutral focus. 
 
(63) 
 

[NP das Geld]1 [ADVP gestern] [VP t1 gezählt] iP-H-R FP PRED XP 

 
(         x                                    )iP 
(         x                                    )AD 
(das Geld)  (gestern) (gezählt)PWd 

  
 

 
 

 
* 

 
(                                       x      )iP 
(         x   )  (                    x      )AD 
(das Geld)  (gestern) (gezählt)PWd 

    
* 

 
(         x                                   )iP 
(         x                  )  (       x   )AD 
(das Geld)  (gestern) (gezählt)PWd 

    
* 

 
(                                        x     )iP 
(         x   )  ( x        ) (      x     )AD 
(das Geld)  (gestern) (gezählt)PWd 

    

 
If the input to PF consists of a scrambled string as in (62b), prosodic phrasing canonically 
forms ADs that correspond to prosodic words, the rightmost of which is assigned pitch 
accent as per iP-HEAD-RIGHT. Since the object has raised out of the VP, pitch accent 
falls on the verb.  
  In terms of prosodic phrasing, then, the two ordering variants in (62) implicate 
distinct pitch accents. For the canonically ordered (62a), FOCUS on the object would be 
in accordance with all AD-formation constraints, whilst FOCUS on the verb would 
violate PRED. In direct contrast for the scrambled (62b), FOCUS on the object would 
incur a violation of XP, whilst FOCUS on the verb satisfies all constraints, in particular 
PRED. Assuming free word order, then, PF rules prefer the scrambled order for FOCUS 
on the verb and the unscrambled order for FOCUS on the object.  
  What about FOCUS on the adverb in (64)? 
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(64) When did you count the money? 
   
  a. Ich habe [F gestern] das  Geld  gezählt.  
   I     have yesterday  the  money  counted 
   b. Ich habe das Geld   [F gestern]  gezählt.  
   I     have the money yesterday  counted 
   ‘I counted the money yesterday.’ 
 
As we saw, FOCUS requires constructing an AD extending from FOCUS to the (clause-
final) end of the iP. This leads to different prosodic phrasings in (64a) and (64b). In (64a), 
constructing an AD that includes the adverb (gestern), the object (das Geld) and the verb 
(gezählt) would incur violations of PRED and XP. Neither is the argument most 
prominent in the AD, nor does the VP contain the adverb. By contrast, the scrambled 
order (64b) leads to a smaller AD encompassing only the adverb and the verb. In this 
case, only XP is violated. Consequently, narrow focus on the adverb leads to the 
scrambled order being preferred over the base order in terms of prosodic phrasing. In 
sum, PF favours scrambling for (narrow) FOCUS on the verb or on the adverb; in all 
other contexts, the base order constitutes the preferred option. 
 
3.8.4.2. Medium scrambling 
 
Medium scrambling equally implicates differential realizations of pitch accent. In 
canonical SUBJ-OBJ-V orders (65a), prosodic phrasing realizes pitch accent on the 
object, which heads the AD it shares with its predicate. By contrast, scrambled object-
first orders (65b) require the subject to carry pitch accent. 
 
(65) a. Dann hat  der Kassierer  das Geld    gezählt. 
   Then has  the cashier  the  money counted 

b.      Dann hat das Geld  der Kassierer gezählt. 
Then has the money  the cashier     counted 

   ‘Then the cashier counted the money.’ 
 
The tableau in (66) gives the constraint profile for (65b). 
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(66) 
 

[NP das Geld]1 [NP der Kassierer] [VP t1 gezählt] iP-H-R FP PRED XP 
 
(                               x                       )iP 
(                               x                       )AD 
(das Geld)  (der Kassierer) (gezählt)PWd 

  
 

 
* 

 
* 

 
(                               x                       )iP  
(         x   )  (            x                       )AD 
(das Geld)  (der Kassierer) (gezählt)PWd 

    
* 

 
(                                                 x     )iP 
(                              x        )  (    x     )AD 
(das Geld)  (der Kassierer) (gezählt)PWd 

*!   
* 

 
 

 
(                                                  x   )iP 
(         x   )  (            x        ) (     x    )AD 
(das Geld)  (der Kassierer) (gezählt)PWd 

   
* 

 

 
  With medium scrambling, accent domain formation invariably incurs a constraint 
violation since the requirements of PRED and XP cannot be satisfied simultaneously. In 
this event, the candidate which violates only the lower-ranked XP wins; accordingly, 
neutral pitch accent in (65b) is realized on the subject.  
  Evidently, the outcome of prosodic phrasing in (66) remains unchanged when the 
subject is in focus. Let us compare the prosodic phrasing for scrambled and non-
scrambled strings for f-marked subjects. (67) lists the relevant candidates for subject 
focus with non-scrambled orders. Since f-marking on non-sentence final NPs requires 
constructing ADs that span from the FOCUS to the end of the iP, the outcome invariably 
incurs violations of both PRED and XP. 
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(67) 
 

[NP der Kassierer]F [VP [NP das Geld] gezählt] iP-H-R FP PRED XP 
 
(             x                                          )iP  
(             x                                          )AD 
(der KassiererF)  (das Geld) (gezählt)PWd 

  
 

 
* 

 
* 

 
(                                    x                   )iP 
(            x         )  (         x                  )AD 
(der KassiererF)  (das Geld) (gezählt)PWd 

 *!   

 
(                                                 x       )iP 
(             x                          )  (    x      )AD 
(der KassiererF)  (das Geld) (gezählt)PWd 

 *!   

 
(                                                  x    )iP 
(             x        )  (         x  ) (      x    )AD 
(der KassiererF)  (das Geld) (gezählt)PWd 

 *!   

 
For FOCUS on subjects, then, prosodic principles favour the scrambled string (66) over 
its unscrambled counterpart (67). In this case, the object-first order in (65b) yields a 
violation of XP, whereas the canonical order gives rise to violations of XP and PRED. 
Under all other possible f-markings, scrambling does not lead to an improved prosodic 
structure in comparison to the base order and is hence excluded at PF. 
 
(68) Optimal prosodic phrasing under f-marking 
 
Numeration 

 

f-marking Prosodically optimal order 

O and other  S-ADV-O-V  

V S-O1-ADV-t1-V 

[S, O, V, ADV] 

ADV S-O1-ADV-t1-V 

DO and other S-IO-DO-V 

IO S-DO1-IO-t1-V 

[S, DO, IO, V] 

S IO1-DO2-S-t1-t2-V 

O and other S-O-V [S, O, V] 

S O1-S-t1-V 

 
For the core cases of scrambling, we have seen how scrambling is exploited at PF. Word 
order variation interacts systematically with f-marking: Where f-marking dictates AD 
formation, principles of prosodic phrasing can prefer scrambled over unscrambled orders, 
and vice versa. In this sense, scrambling can be seen as driven by focus, i.e. information 
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structure. In summary, the table in (68) lists the prosodically optimal orderings under 
different f-markings. 
  The previous sections developed an account of how scrambling is played off at PF 
against principles of prosodic phrasing. From the PF perspective, scrambling is a 
syntactic reordering option to ensure optimal outputs of prosodic phrasing at PF. Before 
we see how prosodic phrasing interacts with syntax by Interface Economy, we consider 
the constraints on scrambling imposed by the semantics of indefinites. 
 
3.8.5.  Definiteness and the semantics of scrambling 

 
In German and Dutch, definite and indefinite NPs display differential scrambling 
behaviour. For short scrambling of NPs across adverbs in German and Dutch, the 
following descriptive generalizations about the effects of definiteness hold (e.g. Büring, 
2001b; de Hoop, 1992, 2003; Diesing, 1992; van der Does & de Hoop, 1998): 
 
- Definites scramble freely without any change in interpretation.  
- Indefinites generally do not scramble. When they scramble, their interpretation 

changes. 
- Indefinite objects of light verbs never scramble. 
 
Scrambling of definites does not yield any change in interpretation as shown in the 
examples from German and Dutch (69), adapted from van der Does & de Hoop (1998) 
and Diesing & Jelinek (1995). The definite object NPs in (69b) and (69d) are acceptable 
in either position, and the unscrambled and the scrambled orders are synonymous in 
meaning. 
 
(69) a. ... dass ich gestern     den    Hausbesetzer  gesprochen habe.         (German) 

… that  I    yesterday the     squatter           spoken       have 
   ‘…that I talked to a squatter yesterday.’ 

b. ... dass ich den Hausbesetzer gestern gesprochen habe.                      
  c. ... dat  ik  gisteren    de  kraker   heb   gesproken.                         (Dutch) 
   ... that  I   yesterday the squatter have spoken 
  d. ... dat ik de kraker gisteren heb gesproken.                           
 
By contrast, the same two orders for indefinite NPs are not synonymous. In fact, 
presented out of the blue, the scrambled indefinites in the (70b) and (70d) examples are 
on the verge of being ill-formed due to their semantic incompatibility with their preferred 
interpretation. 
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(70) a. ... dass ich gestern     einen Hausbesetzer  gesprochen habe.         (German) 
… that  I    yesterday a        squatter          spoken        have 

   ‘…that I talked to a squatter yesterday.’ 
b. ?* ... dass ich einen Hausbesetzer gestern gesprochen habe.        

  c. ... dat  ik gisteren  een kraker   heb   gesproken.              (Dutch) 
   ... that I yesterday  a    squatter have spoken 
  d. ?* ... dat ik een kraker gisteren heb gesproken.                            
 
It has often been observed that scrambled indefinites bear a quantificational, i.e. specific, 
generic or partitive, reading, yet are incompatible with an existential interpretation. While 
(70a) and (70c) are ambiguous between a quantificational [+strong] reading and a non-
quantificational (existential, weak) reading, the scrambled (70b) and (70d) solely afford 
the quantificational, in this case the specific, reading. However, without an appropriate 
context, e.g., one that sets up the squatter as being a uniquely identifiable referent in (70), 
the specific interpretations in (70) are hard, if not impossible, to construe. 
  I assume that Logical Form (LF) is the level that delivers the syntactic output as 
input to semantic interpretation. Following Partee (1987), van der Does & de Hoop 
(1998) argue that NPs can be of different denotational types, which are mutually 
derivable through type-shifting operations. Hence, NPs can be semantically licensed in 
distinct interpretive contexts. There are three basic denotational types: e (‘referential’), 
<e,t> (‘predicative’), and <<e,t>,t> (‘quantificational’). De Hoop (1992) and van der 
Does & de Hoop (1998) explicitly relate scrambling of noun phrases to a certain semantic 
type, namely, the generalized quantifier type ((et)t). The heading of generalized quantifier 
subsumes specific (referential), partitive and generic interpretations, which are 
collectively referred to as strong readings (Milsark, 1974). Scrambling is argued to 
obligatorily lift NPs to type ((et)t). 
  Definite NPs have their basic denotation in type e, i.e. a referential reading. 
Importantly, this also holds for the predicative meaning (et) of a definite NP: Since its 
denotation is a singleton, the predicative meaning of a definite is essentially identical to 
its referential meaning. For a singleton, the iota type-shift operator reduces the properties 
P of a type (et) to a referential reading of type e, as the definite does not depend on the 
verb for its interpretation (for technical details, see van der Does & de Hoop, 1998). In 
other words, the definite can remain in its type e in any context. By contrast, indefinites 
inherently depend on the verb and do not have quantificational force of their own, such 
that they can never be of type e. Rather, indefinites typically denote in the predicative 
type (et) (de Swart, 2001; Partee, 1987). 
  This asymmetry becomes relevant for scrambling when NPs combine with verbs. 
A transitive verb like eat comes in two semantic types (van Geenhoven, 1998) and thus 
can combine with quantificational as well as predicative NPs in Dutch and German. (71a) 
represents the meaning of a non-incorporating verb that denotes a two-place relation 
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between individuals; (71b) shows its incorporating counterpart of type ((et) (et)) which 
combines with a predicative NP (et).  
 
(71) a. λyλx. (eat(x,y))  type: (e(et)) 
  b. λPλx.E(P(y) & eat(x,y)) type: ((et)(et)) 
 
The incorporating verb can be derived from the non-incorporating predicate through type 
shifting (for details, see van der Does & de Hoop, 1998). On the basis of cross-linguistic 
evidence, van Geenhoven (1998) shows that an incorporating verb and a predicative 
(in)definite need to be adjacent to each other to license incorporation.  
  These differences have repercussions for the differential scrambling behaviour of 
definites and indefinites: Combining an incorporating verb and a predicative definite is 
synonymous with combining a non-incorporating transitive verb and a referential 
definite. Definites need not denote in type (et) to yield an interpretation that is equivalent 
to the interpretation gained by semantic incorporation. They can thus also be freely lifted 
by scrambling to the generalized quantifier type ((et)t) without any change in meaning 
(Partee, 1987). Hence, whether definites are adjacent to the verb or not does not incur an 
interpretive difference. From a semantic angle, then, scrambling of definites is 
unconstrained (de Hoop, 2003). 
  By contrast, indefinites of the type (et) typically incorporate with the verb for 
their existential interpretation (van Geenhoven, 1998). Since semantic incorporation is 
subject to an adjacency constraint, non-adjacent indefinites cannot denote in their basic 
type (et) and incorporate with a verb of type ((et)(et)). An immediate consequence is that 
only non-scrambled NPs allow for the weak, existential reading of indefinites. They are 
absorbed by the incorporating verb which represents the quantificational source of the 
indefinite description. 
  However, scrambling of indefinites is not disallowed altogether, provided they do 
not combine with an incorporating verb. When indefinites combine with an ordinary non-
incorporating transitive verb in type (e(et)) as in (71a), scrambling of indefinites is 
possible by type-shifting the NP, with a concomitant change in interpretation. An 
indefinite that scrambles shifts obligatorily to the quantificational type ((et)t) and hence 
does not allow for its typical existential, i.e. weak reading. In this sense, scrambling of 
indefinites serves to disambiguate interpretation. To optimize interpretation, scrambling 
can thus be exploited by semantics. The German (72) illustrates a licit instance of 
scrambling indefinites, as the context supports a strong, generic reading of ein Buch (‘a 
book’).  
 
(72)  Wem würdest  Du  ein Buch  schenken?                                              (German) 
  Who  would     you a  book    give 
  ‘Who would you a give a book to (as a present)?’ 
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  Ich würde  [ein Buch]1 einem SCHÜler t1  schenken.  
  I    would         a book       a        student         give 
  ‘I would give a book to a student.’ 
 
The analysis receives further support in the behaviour of so-called light verbs. Due to 
their light, i.e. non-contrastive, character, light verbs obligatorily incorporate their objects 
semantically (van Geenhoven, 1998). In other words, light verbs like the Dutch nemen 
(‘take’) in (73) do not come in two guises, i.e. they do not afford a non-incorporating 
variant. 
 
(73) a.  dat  ik  altijd  een enkeltje neem                                     (Dutch) 
   that I  always a     single    take 
   ‘that I always get a single (one-way ticket).’ 

b.   *dat ik een enkeltje altijd neem 
 
Since the incorporating verb of type ((et)(et)) obligatorily absorbs the indefinite (et), 
scrambling is impossible. By contrast, predicative definites of type (et) can type-shift to 
the non-incorporating type e by means of the iota operation in the context of any verb. 
Accordingly, scrambling of definites is semantically optional and interpretively neutral 
also with light verbs (van der Does & de Hoop, 1998). 
 
To recapitulate, the semantics of verbs and NPs place constraints on scrambling. These 
restrictions follow from different basic denotational types of verbs and NPs (Partee, 
1987). For scrambling, their reflexes affect indefinites. Depending on the verb, 
scrambling of indefinites yields a strong, quantificational reading or is disallowed 
altogether (yet, see Ruys, 2001). In the perspective adopted here, the scrambling 
behaviour of definites is semantically neutral and hence optional. In other words, 
differences in word order with definite NPs are predicted to be exclusively relative to 
context and syntax. Accordingly, the fact that anaphoric definites scramble more often 
than non-anaphoric definites (de Hoop, 2003) arguably follows from their information-
structural characteristics. Since anaphoric, i.e. given, NPs are typically not f-marked 
(Schwarzschild, 1999), they scramble more often than non-anaphoric definites that need 
to be f-marked. No additional stipulations are necessary to capture this effect. 
 
3.8.6.  The interaction of argument structure, syntax, definiteness and focus 

 
Finally, this section shows how syntax, prosodic phrasing and interpretive constraints 
interact by way of Interface Economy. Interface Economy arbitrates the trade-off 
relations between the constraints operative in particular grammatical modules, namely, 
derivational economy, economy of prosodic phrasing and constraints on interpretation. 
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More specifically, scrambling leads to syntactic transformations containing additional 
derivational operations compared to what is necessary to achieve grammatical well-
formedness. It was assumed in Sections 3.2 and 3.3 that the computational system can 
provide such structures in German, Dutch and Russian. However, scrambled strings leave 
the computational system as marked, i.e. annotated for the (number of) economy 
violations induced by overt displacement due to the optional insertion of scrambling 
features (e.g. Vogel & Steinbach, 1998). As a working hypothesis, let us assume that the 
degree of markedness is equal to the number of scrambling features that have been 
inserted in a derivation.  
  Next, the output of the computational system is passed on to PF for the 
determination of accent. As shown in Sections 3.8.1 to 3.8.4, prosodic principles govern 
accent domain formation. Since the string presented to PF is linearly unalterable, 
prosodic principles do not always converge optimally in computing stress. Violations of 
prosodic principles also lead to markedness, i.e. the annotation of a derivation as 
(prosodically) marked. At the level of semantic interpretation, NPs are accommodated 
according to their denotational types. 
  In a modular system of grammar, these processes take place independently of 
each other – solely the outputs of the respective modules are visible to comparative 
evaluation. These outputs include information about constraint violations incurred within 
the respective modules. With respect to these outputs, Interface Economy provides the 
evaluation metric in that economy violations in one module can be sanctioned by full 
compliance with economy constraints in other modules. Accordingly, the characteristic 
properties of Interface Economy are (a) that it assumes a relative concept of well-
formedness, and (b) that it requires transderivational comparison of LF-identical 
derivations. 
  In this respect, consider the paradigms in (74) and (75) which vary definiteness, 
focus and word order in a question-answer context. In (74a) and (74b), the base SO order 
is licit irrespective of the definiteness of the given noun Buch, since SO marks the 
optimal, i.e. most economical, syntactic structure of the transitive verb geben. However, 
the strings in (74a) and (74b) incur a violation of principles of prosodic phrasing at PF, 
since FOCUS is not rightmost. Conversely, (74c) with f-marking on the rightmost 
argument NP einem Schüler licenses optimal prosodic phrasing at PF, yet violates 
syntactic economy by requiring the insertion of one scrambling feature. In terms of global 
(interface) economy violations, then, the scrambled string and the unscrambled string are 
on a par in that they incur one modular economy violation. However, in (74), only the 
definite NP can raise across the indefinite (74c) to ensure an optimal fit at the syntax-PF 
interface. Scrambling the indefinite in (74d), although facilitating prosodic phrasing, 
leads to a violation of semantic constraints. Hence, the result is visibly degraded under 
the interpretation induced by the context. 
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(74)    Wem hast du das/ein Buch gegeben?                                              (German) 
  ‘Who did you give the/a book (to)?’ 
 

a. Ich habe einem SCHÜler das Buch gegeben. 
I     have a  student     the book  given 

  ‘I have given a student the book.’ 
b. Ich habe einem SCHÜler ein Buch gegeben. 

  I     have a  student     a    book given 
  ‘I have given a student a book.’ 

c. Ich habe das Buch einem SCHÜLer gegeben. 
d. ?*Ich habe ein Buch einem SCHÜler gegeben. 

 
(75)   Was hast Du einem Schüler gegeben?                                                        (German) 

‘What did you give a student?’ 
 

a. Ich habe einem Schüler ein BUCH gegeben. 
b. Ich habe einem Schüler das BUCH gegeben. 
c. ?Ich habe das BUCH einem Schüler gegeben. 
d. ?*Ich habe ein BUCH einem Schüler gegeben. 

 
Let us consider f-marking on the object das Buch in (75): Here, the base order (75a) and 
(75b) constitutes the only optimal interface solution, since scrambling a focussed 
constituent violates optimal prosodic phrasing. The scrambled string in (75c) thus incurs 
both a syntactic and a prosodic constraint violation – its markedness follows. Worse still 
in (75d), which is additionally incompatible with the existential interpretation of ein 
Buch.22 Accordingly, (75d) is predicted to be more degraded than (75c). The tableau in 
(76) lists the respective constraint violations schematically for the sentences in (74) and 
(75). At this point, a violation is marked with an asterisk; yet, it is not weighted or 
ranked. Fatal violations that lead to uninterpretability are additionally indicated with an 
exclamation mark. 
 
 
 
 
 
 

                                                           
22 As noted above, (75c) and (75d) are possible if the scrambled focus is interpreted contrastively, as in ‘a 
book, and not an article’ (Abraham, 1986). This being an instance of ‘focus scrambling’, we will not 
consider it any further in the present context. 
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(76) 
 

 

INTERFACE ECONOMY 

 

 Syntax PF Semantics IE violations 

(74a)  *  * 

(74b)  *  * 

(74c) *   * 

(74d) *  *! ** 

(75a)     

(75b)     

(75c) * *  ** 

(75d) * * *! *** 

 
Thus, the (un-)acceptability of the sentences in (74) and (75) becomes explicable only 
when syntax, f-marking and semantics are seen as interacting. Whilst their respective 
economy constraints often converge, they can run into conflict in certain contexts. In the 
absence of focussing or semantic motivation for word-order variation, scrambling is 
distinctly awkward, and the unscrambled order constitutes the optimal ordering. In 
particular contexts, focussing can lead to the licensing of a scrambled order; at the same 
time, however, focussing never rules out the base order.  
  Finally, an Interface-Economic view accommodates the fact that focus-driven 
scrambling in German and Dutch appears to be a type of altruistic movement. A phrase 
does not scramble out of focus to realize its own information-structural function; rather, it 
moves for a different constituent to be in focus. This so-called ‘negative’ function of 
scrambling (e.g. Abraham, 1997; Fanselow, 2003b; Haider & Rosengren, 1998) follows 
from an interface account, where prosodic principles exploit syntactic options for 
information-structural purposes. In this sense, Interface Economy preserves the idea that 
syntax does not allow for altruistic movement, since altruism appears only as a reflection 
of economy conditions at the interfaces. 
 
By way of summary, the table in (77) schematically illustrates the interaction of modules 
with respect to scrambling for ditransitive verbs. Italicized entries denote that if the 
scrambled NP is an indefinite, the resulting string is acceptable only under a strong, 
quantificational interpretation. '#' indicates that an order is marked. 
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(77)  The interaction of word order, focussing and interpretation with scrambling.   
 
                  F-marking 

Order 

Sentence 

(wide 

focus) 

SUBJ IO only DO only Both 

objects 

SUBJ-IO-DO (base) Ok Ok Ok Ok Ok 

SUBJ-DO-IO # # Ok # # 

IO-SUBJ-DO # # # Ok # 

IO-DO-SUBJ # Ok # # # 

DO-SUBJ-IO # # Ok # # 

DO-IO-SUBJ # Ok # # # 
 

Italics denote that if the scrambled NP is an indefinite, the resulting string is acceptable only under a strong, 
quantificational interpretation. '#' indicates that an order is marked. 

 
For short scrambling across adverbs, we can draw the following table (78). 
 
(78)  The interaction of word order, focussing and interpretation for short scrambling. 
 

               F-marking 

Order 

Sentence  

(wide focus) 

DO ADV V 

ADV-OBJ Ok Ok Ok Ok 

OBJ-ADV # # Ok Ok 
 

Italics denote that if the scrambled NP is an indefinite, the resulting string is acceptable only under a strong, 
quantificational interpretation. '#' indicates that an order is marked. 

 
For medium scrambling, the table in (79) lists the interaction of modules for transitive 
verbs. 
 
(79) The interaction of word order, focussing and interpretation for medium 

scrambling. 
 
               F-marking 

Order 

Sentence 

(wide focus) 

OBJ SUBJ V 

SUBJ-OBJ Ok Ok Ok Ok 

OBJ-SUBJ # # Ok # 
 

Italics denote that if the scrambled NP is an indefinite, the resulting string is acceptable only under a strong, 
quantificational interpretation. '#' indicates that an order is marked. 

 
So far, I have only considered canonical transitive verbs that project an SO base structure 
in syntax. Recall from Section 3.5 that a special class of verbs in German, Dutch and 
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Russian, so-called dative experiencers, project an underlying OS order in syntax due to 
their argument hierarchy. For these verbs, the OS order is the unmarked order and 
scrambling to an SO surface order induces computational costs in syntax. For this class of 
verbs, the following table (80) captures the interaction of syntax, argument structure, 
focussing and interpretation. 
 
(80) The interaction of word order, focussing and interpretation for medium 

scrambling with dative experiencer verbs. 
 
               F-marking 

Order 

Sentence 

 (wide focus) 

OBJ SUBJ V 

OBJ-SUBJ OK OK Ok Ok 

SUBJ-OBJ OK Ok # # 
 

Italics denote that if the scrambled NP is an indefinite, the resulting string is acceptable only under a strong, 
quantificational interpretation. '#' indicates that an order is marked. 

 
The tables implicitly also encode cross-linguistic differences in scrambling between 
German, Dutch, Russian and English. In Section 3.2, it was argued that the availability of 
scrambling is a parameterized option in the functional lexicon; accordingly, syntax 
determines the extent of cross-modular interaction. In German and Russian, all options 
are available, so that the paradigms in (77) through (80) apply fully. Since Dutch only 
instantiates short scrambling and OS orders with dative experiencers, only the tables in 
(78) and (80) apply, whereas conflicts between prosodic phrasing and word order will 
necessarily be resolved at the expense of prosodic economy in (79) for lack of pre-subject 
scrambling with transitive verbs in Dutch. Finally, the strict word order in the English 
midfield never allows for economy of prosodic phrasing to compete against derivational 
economy in syntax. By consequence, only the base orders in (77) to (79) are licensed in 
English. Cross-linguistically, then, the degree of optionality available in syntax 
determines the extent of Interface Economic competition. 
 
3.8.7.   Reference-set computation 

 
Interface Economy stipulates the global, i.e. transderivational comparison of several well-
formed derivations in a narrowly delimited area of grammar, since intra-modular 
processes in syntax, PF and semantics are purely local and derivational computations, 
unaffected by Interface Economy. Only derivations that are marked in terms of the 
syntactic, prosodic or semantic output undergo reference-set computation at the interface. 
The transderivational competition of several well-formed outputs, computationally 
inefficient as it is, is thus very restricted in grammar. By consequence, Interface 
Economy necessitates just a very local departure from principles of optimal design of the 
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language faculty (Reinhart, 1999). That is, amongst interpretively homologous well-
formed derivations, a reference set consists of pairs <d,i> of derivation and interpretation. 
The choice of the optimal candidate is motivated by economy considerations: A given 
pair <d,i> is blocked if the same interface effect could be obtained more economically, 
i.e. if the reference set contains a less costly candidate <d,i> (Reinhart, 1995; 1999).  

Provided there is a derivation which optimally satisfies all constraints in all 
modules, Interface Economy applies vacuously, since all other derivations will be 
suboptimal, i.e. marked. In cases where two (or more) derivations incur the same number 
of violations and the reference set contains no derivation violating fewer constraints, 
these derivations are tied; (near-)optionality should follow. In all other cases of 
suboptimality, the nature and number of constraint violations compared to the least 
offensive derivation in the reference set determine the degree of markedness. The 
weighting of particular violations and their cumulativity are issues of empirical 
investigation. It is to be expected that violations of economy in syntax yield different 
weightings than those in prosodic phrasing and the interpretive component. The 
experiments in this thesis on native acceptability of scrambling in various information-
structural and interpretive contexts (Chapter 7: Experiments 5 & 6) supply empirical 
evidence on the relative weight of individual violations. These data (see also Keller, 
2000a; 2000b; Pechmann, Uszkoreit, Engelkamp & Zerbst, 1996) may serve as the 
empirical basis for a weighted model of Interface Economy to be developed in future 
research. 
 
3.9.  Summary 

 
This chapter outlined the syntactic basics of scrambling and developed an accound of 
how syntax interacts with interfaces for scrambling. Further, this chapter reviewed 
differences in scrambling between German, Dutch Russian and English. Table 3.9 
(overleaf) summarizes the various interactions of syntax and the interfaces and lists cross-
linguistic differences. 

In this chapter, scrambling was considered a syntactic option that is occasioned by 
an optionally inserted scrambling feature. The extent of scrambling, i.e the conditions for 
insertion of scrambling features, was argued to be subject to typological variation. At the 
syntax-morphology interface, word order alternations derived by scrambling are overtly 
realized by morphological case marking in German and Russian. In line with the model 
of Distributed Morphology, case marking was construed as a postsyntactic operation 
determined by non-syntactic, morphological feature specification rules. At the lexicon-
syntax interface, a semantically determined class of verbs, so called dative experiencers, 
was argued to project an underlying OS order by virtue of their thematic properties. 
These implicate different syntactic ordering. The influence of discourse on the licensing 
of scrambling was conceptualized in terms of the interaction of focus marking and 
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prosodic phrasing at the syntax-PF interface. For PF, scrambling is an option that 
preserves canonical prosodic phrasing; PF thus implicates differences in the discourse-
functional applicability of scrambling. As for the syntax-semantics interface, interpretive 
restrictions on scrambling were accounted for under the type-shifting approach by van 
der Does & de Hoop (1998) that allows indefinites to scramble only under a strong, 
quantificational reading. Semantics thus implicates different interpretations of 
scrambling. 

 
 GERMAN DUTCH RUSSIAN ENGLISH 

Syntax of scrambling  
Short scrambling + + + -  
Medium scrambling + - + - 

 Syntax-Morphology  
(Case) 

+ - + - 

 Syntax-Argument Structure 
(Dative Experiencers) 

+ + + - 

 Syntax-Information 
Structure 
(Scrambling and focus) 

+ (+)* + - 

 Scrambling-Semantics 
(Definiteness) 

+ + - - 

*Since Dutch has no medium scrambling, IS effects only obtain for short scrambling. 

Table 3.9. Cross-linguistic differences in the morphosyntax of scrambling. 

 
Finally, the notion of Interface Economy was invoked in order to formalize the 
interactions between syntax and its interfaces in the licensing of scrambling. It was 
argued that reference-set computation at the interfaces can sanction syntactically 
uneconomical scrambling for convergence at the PF interface and the LF interface. The 
matrix of Interface-Economic evaluation was also shown to derive the gradedness or 
markedness of scrambling. 
 
Since the specifics of the approach developed here ─ as for any approach ─ are subject to 
controversy, one may take a broader view of the interdependence of grammatical 
modules involved in generating word order alternations. On any account, scrambling is a 
syntactic option. Morphologically, syntactic order is expressed by case marking in most 
languages, though not always unambiguously. Functionally, scrambling serves at least 
two purposes: (a) it expresses discourse relations by leading to the defocussing of the 
scrambled constituent, and (b) it marks particular NP interpretations by entailing a 
specific reading of scrambled NPs. These different formal and functional aspects of 
scrambling will be explored in the context of native language processing and L2 
acquisition in the following chapters. 
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4.  The Processing of Scrambling  
 

Introduction 

 

Having reviewed the grammar of scrambling in the previous chapter, I discuss the 

psycholinguistics of scrambling in native processing in this chapter. The various interface 

dimensions that characterize the grammar of scrambling also inform the processing of 

scrambling. In processing, scrambling invokes distinctive reanalysis effects, i.e. 

processing effects of revising a preliminary parse, that are modulated by morphology, 

argument structure and information structure. The aim of this chapter is to identify the 

patterns of native processing of scrambling, since these patterns will present the 

background to the processing experiments with L2 (and native) speakers of German 

reported in this thesis. In this chapter, I review previous research on processing (non-

)canonical word orders by native speakers in German, Dutch, Russian and English, and I 

discuss how the Garden-Path model accounts for the processing of scrambling and its 

interface dimensions. 

This chapter is structured as follows: In Section 4.1, I outline the essentials of the 

Garden-Path model of sentence processing. Section 4.2 presents the morphosyntactic 

processing and reanalysis patterns found for subject-object ambiguities in cross-linguistic 

perspective. The following section, Section 4.3, relates these processing patterns to the 

Garden-Path model. In Section 4.4, I discuss effects of information structure on the 

processing of scrambling. Section 4.5 summarizes and concludes. 

  

4.1.  The Garden-Path model of language processing: Analysis and reanalysis  

 

Psycholinguistic models of human sentence processing have conceived of the architecture 

of the sentence processor in different ways. Broadly speaking, two families of approaches 

can be distinguished (for overview, see Crocker, 1999; Pickering, Clifton & Crocker, 

2000): (a) Syntax-first approaches, which claim that the processing of syntactic, thematic 

and discourse information takes places successively (e.g. Frazier & Clifton, 1996). (b) 

Interactive approaches, which claim that the processing of syntactic, thematic, discourse 

information, etc. takes place in parallel (e.g. Trueswell & Tanenhaus, 1994). It is not the 

aim of this thesis to test between these approaches. Not least because most of the research 

on syntactic ambiguity resolution in German, Dutch and Russian has been carried out 

within the syntax-first framework, I adopt the principles and constraints employed within 

this approach.  

  A variant of syntax-first models, the Garden-Path model of human sentence 

processing (e.g. Frazier, 1987; Frazier & Clifton, 1996; Frazier & Fodor, 1978) posits 

that language processing is serial, modular and proceeds by principles that are 

predominantly motivated by economy considerations. According to this model, parsing 
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proceeds in two stages: It is assumed that, initially, the parser incrementally analyses the 

input purely according to structure-driven syntactic strategies. At this stage, only the 

syntactic category information of lexical items informs the parser, which assembles the 

input according to a set of parsing principles (Frazier, 1989). This initial stage of parsing 

is commonly referred to as first-pass parsing. The incremental syntactic representation of 

the input thus constructed is subsequently fed to other modules, which check this 

provisional analysis for lexical-thematic, morphological, semantic or pragmatic 

consistency and potentially reject it. If a given analysis is rejected after first-pass parsing, 

syntactic reanalysis is initiated by revising the original structural analysis in order to 

obtain the correct grammatical structure. Such reanalysis is costly as it entails additional 

processing effort. This stage of parsing is labeled second-pass parsing. 

In first-pass parsing, the serial parser employs parsing principles which govern the 

incremental construction of syntactic structure (e.g. DeVincenzi, 1991; Frazier & Fodor, 

1978; Gibson, 1998; Gorrell, 1995; Schlesewsky, Bornkessel & Frisch, 2003; Sturt & 

Crocker, 1996). These are formulated as universal economy principles that dictate the 

parser to construct as parsimonious a phrase-structure as possible without violating 

principles of grammar. One example is the Minimal Chain Principle (1) by DeVincenzi 

(1991).  

 

(1)   Minimal Chain Principle (MCP) (DeVincenzi, 1991: 13) 

Avoid postulating unnecessary chain members at S-structure, but do not delay 

required chain members. 

 

The MCP identifies the main strategy of the parser in minimizing syntactic structure as 

expressed by the number of movement chains involved in a sentence, because each 

constituent introduced as a member of a chain forces the parser to relate it to its base 

position. In essence, then, the optimal parse has minimal phrase structure by containing 

as few chains as necessary for a grammatical representation of the input. At the same 

time, the second clause allows for the construction of chains, if they are grammatically 

required. 

  In second-pass parsing, or reanalysis, the parser makes use of strategies to correct 

a phrase-structural representation of the input arrived at by applying universal parsing 

principles in first-pass parsing. Depending on the gravity of the initial misparse, the 

parser either needs to abandon the initial representation and reparse the string thus far 

analysed, or uses reanalysis algorithms to repair individual elements of relations in the 

initial parse. Various such algorithms have been proposed (e.g. Bader & Bayer, 2006; 

Fodor & Inoue, 1994, 1998; Gorrell, 1995) and will be introduced in later sections. Both 

the MCP and reanalysis algorithms play a large role in accounting for the processing of 

scrambling, or, more generally, of subject-object ambiguities in German. 
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4.2.  Subject-object ambiguities 

 

Subject-object ambiguities arise when the parser cannot immediately decide whether an 

NP is to be assigned the role of grammatical subject or object of a clause. Typically, these 

ambiguities are temporaray in that, at some point, morphological marking on nominal 

arguments (case) or the verb (e.g. number) disambiguates the syntactic function of  NPs 

in a sentence. 

  The processing of subject-object ambiguities has been much studied across 

languages. In this section, I focus on subject-object ambiguities in German, but make 

reference to relevant studies on Dutch, Russian and English. Two morphosyntactic 

properties make German particularly interesting for the study of subject-object 

ambiguities:  

 

(A) Due to morphological syncretism, case marking on determiners can be ambiguous. 

This is illustrated for definite determiners in Table 4.1 (repeated from Chapter 3). For 

instance, die can denote either feminine singular nominative or accusative case or plural 

nominative or accusative case. 

 

  Nom. Acc. Dat. Gen. 

Singular Masculine der den dem des 

 Feminine die die der der 

 Neuter das das dem des 

Plural all die die  den der 

Table 4.1. Definite determiners in German. 

 

Such syncretism in case marking can lead to NPs being fully ambiguous in terms of 

syntactic function. This is illustrated in (2), where case-marking on both NPs in the 

embedded clause is ambiguous. In (2), the sentence is ambiguous up to the point of the 

sentence-final auxiliary that disambiguates order by virtue of subject-verb agreement.  

 

(2)   Ich glaube, dass die Lehrerin          die Mütter          gesehen haben. (German) 

  I     think    that  theNOM/ACC teacher   theNOM/ACC mothers seen      have 

  ‘I think that the mothers saw the teacher.’ 

 

(B) Due to the different surface orders in main clauses, which induce verb second, and 

embedded clauses, which are SOV, the occurrence of verbal information in German is 

variable. Verb information in main clauses occurs very early, at least for thematic verbs 

in verb second position, so that its effects can be compared to verb information in 

embedded clauses that is delayed until the end of the sentence. The clause-final 

positioning of the verb in embedded clauses means (a) syntactic ambiguities can prevail 
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across the sentence until verbal disambiguation, e.g. by virtue of subject-verb agreement 

and (b) syntactic ambiguities can be studied without immediate effects of the lexical 

semantics of verbal information.  

 

In the following. I will mainly be concerned with two aspects in the processing of 

subject-object ambiguities: (a) first-pass preferences for SO over OS orders and (b) 

second-pass parsing or syntactic reanalysis from SO to OS. In particular, the review 

focuses on presenting and assessing   

 -  cross-linguistic evidence of a first-pass SO preference in processing (ambiguous) 

sentences 

 - evidence of incremental reanalysis to OS orders once morphological information 

disambiguating the order is encountered 

 -  different strengths of reanalysis effects depending on morphosyntactic properties 

(e.g. case, verbal agreement) 

 - specific processing reflexes of the interface nature of scrambling in reanalysis, 

namely, 

o effects of argument structure on reanalysis of dative experiencer verbs 

o effects of information structure on reanalysis of scrambled orders in 

context 

 

First, I discuss the processing of OS orders derived by movement in declaratives and  

wh-questions to give a cross-linguistic overview of parsing preferences for SO over OS. 

Second, I review experiments on the processing of scrambling. Third, I consider the 

potential relevance of non-syntactic factors for the processing of scrambling, and, fourth, 

I give an account of the native processing of morphosyntax and of interface information.  

 

4.2.1.  Derived OS orders in declaratives: Cross-linguistic incremental effects of 

reanalysis 

 

In declarative sentences, objects can topicalize to SpecCP in main clauses or move to 

SpecCP in relative clauses constructions. In the German main clause (3), the first NP (die 

Tante, ‘the aunt’) is ambiguously case-marked, and the second NP displays unambiguous 

case marking, thus disambiguating the sentence towards an SO reading (3a) or an OS 

reading (3b). In all examples in this chapter, the disambiguating constituent will be 

marked in boldface, and the constituent showing a reanalysis effect (e.g. increased 

reading times) will be marked in italics. In many, though not all, cases this will be the 

same constituent. 
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(3)  a. Die Tante      besuchte den Jungen.                                (German) 

   The auntNOM/ACC visited    the boyACC 

   ‘The aunt visited the boy.’ 

  b. Die Tante      besuchte der Junge. 

   The auntNOM/ACC visited    the boyNOM  

   ‘The boy visited the aunt.’ 

 

Using the method of speeded grammaticality judgements, Hemforth (1993) finds that 

subject-object orders disambiguated on the second NP as in (3a) are judged more 

accurately and faster than the corresponding object-subject order (3b). In eye-tracking 

studies, Scheepers (1996; see also Scheepers et al., 2000) also finds that SO main clauses 

as in (3a) receive shorter reading times than OS sentences. On the region of 

disambiguation, i.e. the second NP, OS sentences evince significantly longer reading 

times (see also Weskott, 2003). These slowdowns are indicative of, first, a first-pass 

preference for SO orders, and, second, syntactic reanalysis to the OS order once case 

marking on the determiner of the second NP disambiguates the order of the string to OS.  

  ERP studies show that OS orders evince processing costs that can be linked to 

syntactic reanalysis. Using ERPs, Frisch, Schlesewsky, Saddy & Alpermann (2002) 

tested sentences that were either case-ambiguous on the first NP and then disambiguated 

on the second NP (4a) or disambiguated on the first NP (4b). 

 

(4)  a. Die Detektivin            hatte der/den Kommissar  gesehen und ...  (German) 

   The detectiveNOM/ACC had the policemanNOM / the policemanACC seen and 

  b. Der/Den Detektiv hatte die Kommissarin gesehen und … 

   The detectiveNOM / The detectiveACC had the policemanNOM/ACC seen and 

  

For (4a), OS orders elicit a positive-going deflection of the waveform compared to the 

SO order around 600ms after the onset of the second, disambiguating NP; this P600 

effect has been argued to reflect the costs of syntactic reanalysis (see, e.g., Friederici, 

2002).
1, 2

 Since the effect occurs immediately at the point of disambiguation, syntactic 

reanalysis is incremental in processing. Note also that processing difficulty reflecting 

                                                           
1 In addition to the temporal resolution of neurophysiological effects, ERP studies also allow for 

(approximate) local inferences of where the effects are (most) measurable across the scalp. Since these 

issues are orthogonal to the concerns here, I will henceforth only indicate the temporal characteristics of the 

relevant effects measured in the ERP studies reported in order to enhance readability. 
2 Comparing (4a) and (4b), the ambiguous first NP in (4a) equally gives rise to a P600 compared to the 

unambiguously case-marked NP in (4b), while there was no significant difference between nominative-

marked and accusative-marked initial NPs. This suggests that syntactically ambiguous NPs cause additional 

processing cost in ways similar to NPs that signal reanalysis by disambiguating the structure to the 

dispreferred OS order. Hence, the P600 appears to be an ERP component that is elicited by various syntax-

related phenomena, e.g syntactic violations, syntactic ambiguity, syntactic disambiguation and syntactic 

integration of information. For discussion, see Gouvea, Phillips, Kazanina & Poeppel (2007). 
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syntactic reanalysis to the OS orders is found before the lexical verb in (4). The SO 

preference has thus been characterized as a structural parsing preference that obtains 

independently of verb information. 

 

OS orders are associated with increased processing cost in all four languages under 

review. For Dutch, Frazier & Flores d’Arcais (1989) investigated processing preferences 

in main clauses, in which number marking on the verb disambiguates order (5).  

 

(5)  a. De patient   heeft  de  dokters bezocht.                           (Dutch) 

   The patient  hasSG the doctors visited 

   ‘The patient visited the doctors.’ 

  b. De patient hebben de  dokters bezocht. 

   The patient havePL the doctors visited 

   ‘The doctors visited the patient.’ 

 

As in German, subject-object orders in Dutch are responded to faster and more accurately 

than OS orders in a speeded grammaticality judgement task. Employing the self-paced 

reading paradigm, Kaan (1997) finds for sentences similar to (5) that SO orders were read 

faster on the disambiguating verbal segment than OS orders. Overall, participants also 

made fewer comprehension errors for SO sentences than for OS sentences (for relative 

clauses, see Frazier, 1987). Finally, Lamers (2001) investigated Dutch main clauses 

which were disambiguated by case marking on the second pronominal NP (6) in an ERP 

experiment. 

 

(6)  De oude vrouw in de straat verzorgde hij/hem vrijwel elke dag.              (Dutch) 

  The old womanNOM/ACC in the street looked-after heNOM/himACC almost every day 

‘He looked after the old woman in the street almost every day./The old woman in 

the street looked after him almost every day.’ 

 

The results show a parsing disadvantage for OS orders versus SO orders as documented 

in several positive deviations from the ERP-waveforms of the SO orders at the 

disambiguating pronoun. Lamers (2001) relates some of these deviations to positivities 

reflecting the detection of morphosyntactic mismatches and subsequent reanalysis 

processes identified in the literature. 

 

For Russian, Sekerina (1997; 2003) carried out a reading time experiment, in which 

participants were presented with fully ambiguous sentences as in (7), in which only the 

position of the verb varied. 
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(7)  a. Trolleybus       obognal  avtobus.                        (Russian) 

   TrolleybusNOM/ACC passed    busNOM/ACC 

  b. Trolleybus       avtobus       obognal. 

   TrolleybusNOM/ACC busNOM/ACC  passed 

   ‘The trolleybus passed the bus./The bus passed the trolleybus.’ 

 

Irrespective of the ambiguity, the order in (7b) requires (at least) one NP to have 

scrambled across the verb, seeing that SVO constitutes the base order in Russian. 

Participants read the sentences in (7) in full and answered comprehension questions that 

differentiated between the two readings. The analysis of the reading times shows that (7a) 

sentences are read significantly faster than the sentences corresponding to (7b). 

Moreover, the participants assign all sentences a subject-initial reading significantly more 

often than an object-initial reading, irrespective of the argument-verb ordering. These 

results indicate that deviations from the Russian SVO base order (though not necessarily 

OSV) are dispreferred and incur processing difficulty as reflected in the elevated reading 

times. 

  In a self-paced reading experiment on Russian relative clauses, Fedorenko & 

Gibson (2004) find that object relative pronouns (8b) evince longer reading times than 

subject relative pronouns (8a). 

 

(8)  a. Diktator kotoryi nenavidel dissidenta proiznes rech na sobranii.  (Russian) 

   dictator whoNOM hated dissidentACC gave speech at meeting 

   ‘The dictator who hated the dissident gave a speech at the meeting.’ 

b.    Diktator kotorogo dissident nenavidel proiznes rech na sobranii. 

   dictator whoACC hated dissidentNOM gave speech at meeting 

   ‘The dictator who the dissident hated gave a speech at the meeting.’ 

 

For English, the investigation of subject-object ambiguities has been largely limited to 

relative clauses. A large body of research employing different methods, such as on-line 

lexical decision, response accuracy, reading times, eye-tracking and neuroimaging 

techniques (e.g. Gibson, 1998; Gibson, Desmet, Grodner, Watson & Ko, 2005; Holmes, 

1973; Holmes & O'Reagan, 1981) demonstrate that object-extracted relative clauses (9a) 

give rise to increased processing effort compared to subject-extracted relative clauses 

(9b), although there is no ambiguity. 

 

(9)  a. The reporter who the senator attacked admitted the error.            (English) 

  b. The reporter who attacked the senator admitted the error. 

 

Cross-linguistically, then, OS orders are dispreferred and incur increased processing cost 

on the regions of disambiguation. These costs index a universal preference for SO in first-
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pass parsing. The incremental effects of processing difficulty signal that the parser makes 

immediate use of disambiguating information and reanalyses the assumed SO phrase-

structure representation to an OS order. 

 

4.2.2.  Non-derived OS orders: Effects of argument structure 

 

Recall from Chapter 3.5 that not all verbs in German, Dutch and Russian project an 

underlying subject-object order. Dative experiencer verbs, a special class of psych-verbs 

in which a dative-marked experiencer thematically outranks a nominative-marked theme, 

project a non-derived OS order in syntax (e.g. den Besten, 1989), as is illustrated in (10b) 

for the dative-experiencer verb gefallen (‘please/be appealing to’). 

 

(10) a. … dass der Vater  dem Onkel  gefällt.                        (German) 

  … that the fatherNOM  the   uncleDAT  pleases 

b.   … dass dem Onkel der Vater gefällt. 

 

Several processing studies on German and Dutch investigated whether such thematic verb 

information projecting to syntax affects the parsing of subject-object ambiguities. In a 

speeded grammaticality judgement experiment, Schlesewsky & Bornkessel (2003) 

compared subject-object ambiguities of dative active and dative experiencer verbs that 

were disambiguated by verbal agreement (11). In contrast to dative experiencer verbs like 

gefallen (11b), dative active verbs like applaudieren (‘applaud’) project a canonical 

underlying SO order (11a). Note that the NPs, i.e. proper names and plural nouns, are 

three-way ambiguous between nominative, accusative and dative case in German. 

 

(11) a. Gestern wurde berichtet, dass Stefan       Autoren  applaudieren. (German) 

   Yesterday was reported that StefanNOM/ACC/DAT authorsNOM/ACC/DAT applaud 

   ‘Yesterday, it was reported that authors applauded Stefan.’ 

b.    Gestern wurde berichtet, dass Stefan                Autoren                  gefallen. 

Yesterday was reported that StefanNOM/ACC/DAT authorsNOM/ACC/DAT appeal-

to 

   ‘Yesterday, it was reported that Stefan appealed to authors.’ 

 

OS orders with dative active verbs lead to decreased judgement accuracy and increased 

response times compared to SO orders, in line with the results on canonical transitive 

verbs. In contrast, OS orders of dative experiencers are judged more accurately and faster 

than SO orders.  

  In a series of self-paced reading tasks on Dutch dative experiencers, Lamers 

(2001) finds that SO orders are preferred and read faster than OS orders. However, in off-

line ratings, OS orders with experiencer verbs were judged to be more comprehensible 
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than OS orders with other verb types, and the on-line processing costs of OS orders with 

experiencer verbs were marginally lower compared to OS orders for other verb types.
3
  

  In a series of ERP experiments on German, Schlesewsky & Bornkessel (2004) 

employed similar stimuli as in (11) and sentences disambiguated by overt case marking 

(see also Bornkessel, Schlesewsky & Friederici, 2002a; 2003b). For sentences in which 

verb information disambiguates order (11), OS orders in dative experiencers are judged 

more accurately than OS orders with canonical transitive verbs. In addition, the OS dative 

experiencers elicit a different neurophysiological response compared to OS transitive 

verbs. As noted in Section 4.3.1, OS orders with transitive verbs (11a) give rise to a P600 

on the verb signaling syntactic reanalysis. In contrast, OS orders with dative experiencers 

bear no evidence of a P600, suggesting that reanalysis does not occur; rather, OS dative 

experiencers (11b) give rise to a negativity around 400ms post onset of the verb (N400). 

Bornkessel et al. (2004)) interpret this N400 as signaling case revision.
4
 Case revision is 

argued to occur, since the parser needs to revise its original syntactic function assignment 

to the case-ambiguous NPs, namely, nominative-accusative, to the dative-nominative 

order upon encountering a dative experiencer verb. Once case assignment has been 

revised, no further syntactic reanalysis is necessary, since the OS order is available via 

the thematic properties of the verb. 

  Interestingly, a lack of syntactic reanalysis effects (P600) and the occurrence of a 

(somewhat less pronounced) case revision reflex (N400) was also found for OS orders 

with dative active verbs (e.g. vertrauen, ‘trust’).
5
 Bornkessel et al. (2004) argue that the 

N400 indexing case revision is a carry-over effect from dative-marked experiencers. 

 

In sum, studies using different methods report that argument structure alternations incur 

qualitatively different processing reflexes. OS order of dative experiencer verbs in 

German show no processing disadvantages or even a processing advantage compared to 

SO orders of the same verb class. No effects indicating syntactic reanalysis are 

observeable. These results have been related to the thematic properties of dative 

experiencers which project an underlying OS order to syntax (Lamers, 2001; 

                                                           
3 Scheepers (1996) and Scheepers et al. (2000) study the processing of subject-object ambiguities with 

experiencer verbs in which an accusative-marked experiencer is argued to thematically outrank a 

nominative-marked theme (e.g. ängstigen, ‘frighten’). Specifically, stative psych verbs projecting a 

canonical SO order (e.g. fürchten, ‘fear’) were compared to causative psych verbs (like ängstigen) that 

were argued to project an OS order. In off-line rating studies and an eye-tracking experiment, OS orders 

with causative psych verbs fail to show processing advantages compared to SO orders (for Dutch, see 

Lamers, 2001). Scheepers et al. (2000) suggest that the possibility of assigning the nominative-marked 

argument of causative psych verbs an agentive reading might lead to a canonical SO ordering of the 

arguments (as in The boy frightened the cat). 
4 Note that taking the N400 to reflect case revision represents a non-canonical interpretation of the N400 

effect. For further argumentation, see Bornkessel et al. (2004; 2003b). 
5 This effect could not be replicated in Schlesewsky & Bornkessel (2006) with similar materials. In this 

study, dative-active verbs were associated with a biphasic N400 and P600 pattern. 
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Schlesewsky & Bornkessel, 2004). Thematic information determining syntactic order 

thus seems to be used immediately by the parser in the construction of phrase structure. 

 

4.2.3.  Derived OS orders in questions: Case versus verbal agreement in reanalysis 

 

In the four languages studied in this thesis, wh-questions are formed by raising the wh-

phrase to SpecCP. For ambiguous wh-questions in German (12), Meng (1995), Meng & 

Bader (2000) and Schlesewsky, Fanselow, Kliegl & Krems (2000) found that OS 

questions elicit significantly longer reading times on the disambiguating auxiliary in self-

paced reading (for Dutch, see Frazier & Flores d'Arcais, 1989; Kaan, 1997). These effects 

demonstrate that the SO preference and subsequent syntactic reanalysis equally holds for 

wh-movement.  

 

(12) a. Welche Tante  hat  die Jungen gestern  besucht?                    (German) 

   Which    aunt  hasSG  the boys   yesterday  visited 

   ‘Which aunt visited the boys yesterday?’ 

 

  b. Welche Tante  haben die Jungen gestern  besucht? 

   Which   aunt  havePL the boys     yesterday  visited 

   ‘Which aunt did the boys visit yesterday?’ 

 

Further, research on wh-movement in German shows that reanalysis differs in strength 

depending on the morphosyntactic feature of disambiguation (case versus verbal 

agreement). Several studies found differences in the processing of ambiguous embedded 

wh-questions such as (13) and (14) using self-paced reading and speeded grammaticality 

judgements (Bader & Meng, 1999; Fanselow, Kliegl & Schlesewsky, 1999; Meng, 1998; 

Meng & Bader, 2000). 

 

(13) Alle waren neugierig zu erfahren, welche Politikerin die Minister kritisiert hat/haben. 

All were curious to know which politicianNOM/ACC the ministersNOM/ACC criticized 

has/have 
 

(14) ... zu erfahren, welcher/welchen Politiker          die Minister kritisiert  hat/haben. 

… to know which politicianNOM / which politicianACC the minister criticized 

has/have 

 

For OS orders disambiguated by verbal agreement in (13), reading times were longer on 

the disambiguating auxiliary in self-paced reading; in speeded judgements, reaction times 

to OS orders were longer and judgement accuracy was lower than for SO orders. By 

contrast, for embedded wh-questions disambiguated by case-marking on the fronted wh-
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phrase (14) or the second NP, there were no significant differences between SO and OS 

orders on any segment; only the total reading times differed, with OS orders taking longer 

to read than SO orders (Fanselow et al., 1999; Meng, 1998). Likewise, OS orders 

disambiguated by case marking led to only weak reanalysis costs in speeded judgements 

(Meng & Bader, 2000).  

  At first glance, it might seem that this difference follows from the different linear 

positions of disambiguating case and verbal agreement information; for instance, in the 

embedded OS sentences in (15), case information (15a) becomes available sooner than 

verbal agreement (15b). The earlier occurrence of disambiguating information in (15a) 

compared to (15b) might lead to reduced reanalysis cost because the portion of the 

sentence that is ambiguous is shorter in (15a) than in (15b).  

 

(15) a. … dass den  Jungen  die Tante      gesehen hat.           (German) 

   … that  the   boyACC  the auntNOM/ACC seen       has 
b.   … dass die Tante    die Mädchen      gesehen haben. 

   … that  the auntNOM/ACC the girlsNOM/ACC seen       have 
 

Yet, using speeded grammaticality judgements, Meng & Bader (2000) and Schlesewsky 

et al. (2000) report, for matrix wh-questions (16), that OS orders disambiguated by verbal 

agreement also elicit higher costs than OS orders disambiguated by case marking. 

 

(16) a. Welche Frau       sah  der Mann     am Freitag?           (German) 

   Which   woman NOM/ACC saw the  manNOM on Friday 

  b. Welche Frau       sahen  die Männer     am Freitag? 

   Which   womanNOM/ACC sawPL   the menNOM/ACC on Friday 

 

In (16), the linear position of case and verbal agreement disambiguation are the reverse of 

(15); yet, the same pattern of processing difficulty obtains, suggesting that the linear point 

of disambiguation does not account for the differential processing of case and verbal 

agreement information.  

  In speeded grammaticality judgements, Meng & Bader (2000) and Schlesewsky et 

al. (2000) also found that case and verbal agreement information elicit differential 

processing difficulty in ungrammatical sentences by comparing ungrammatical sentences 

in which both verbal arguments are marked with the same case (17a) and ungrammatical 

sentences in which the verb bears number marking different from the number marking of 

all NPs (17b). 

 

(17) a. *Welcher Politiker aus der Opposition attackierte der Minister? (German) 

   Which politicianNOM of the opposition  attacked     the ministerNOM 
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  b. *Welcher Politiker aus der Opposition attackierten der Minister? 

   Which politicianSG of the opposition    attackedPL      the ministerSG 
 

For ungrammatical sentences, the inverse relation in processing difficulty between case 

and verbal agreement holds compared to grammatical sentences: Ungrammatical case 

marking is harder to detect than ungrammatical verbal agreement marking in that 

erroneous case marking evinced significantly more false positive judgements than 

incorrect verbal agreement marking did (see also Schlesewsky, Fanselow & Frisch, 

2003).  

 

In sum, processing difficulty of case versus verbal agreement interact with sentence type: 

In grammatical sentences, verbal agreement elicits greater processing inaccuracy than 

case; in ungrammatical sentences, case violations elicit greater processing inaccuracy 

than verbal agreement violations. This interaction suggests that case and verbal 

agreement have a different status in reanalysis (see Section 4.3.2). 

 

4.2.4.  Scrambling: Additional reanalysis costs 

 

Using eye-tracking, Scheepers, Hemforth & Konieczny (2000) studied the processing of 

scrambling in the context of causative psych-verbs in sentences disambiguated by case 

marking on the second NP (18). In line with derived OS orders in declaratives and  

wh-questions, scrambled OS orders evince significantly elevated reading times on the 

disambiguating case-marked second NP and the clause-final verb. 

 

(18) a. Daß die strenge Lehrerin den stillen Schüler ein wenig ängstigte... 

   That the strict teacherNOM/ACC the quiet pupilACC a little scared 

   ‘That the strict teacher scared the quiet pupil a little …’ 

  b. Daß die strenge Lehrerin der stillen Schüler ein wenig ängstigte... 

   That the strict teacherNOM/ACC the quiet pupilNOM a little scared 

   ‘That the quiet pupil scared the strict teacher a little …’ 

 

Compared to OS orders derived by movement to SpecCP, however, OS orders derived by 

scrambling in the Mittelfeld evince additional reanalysis costs. For scrambled sentences 

disambiguated by number marking as in (19a), Bader & Meng (1999) compared OS 

orders derived by scrambling (19a) to OS orders in relative clauses (19b) or OS orders 

derived by pronoun fronting and wh-movement in embedded clauses. Scrambling leads to 

significantly stronger garden-paths than OS orders of the other movement types, which 

were found not to differ among each other in judgement accuracy and latency for OS 

orders.  
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(19) a. Die Direktorin hat erzählt, daß die neue Lehrerin                          (German) 

   The director has said that the new teacherNOM/ACC  

     

   einige   der Kollegen     angerufen  haben. 

   someNOM/ACC  of-the colleagues called  have 

   ‘The director said that some of the colleagues called the new teacher.’ 

  b. Die Direktorin hat von der neuen Lehrerin erzählt, die  

   The director has of the new teacherNOM/ACC said that  

 

   einige   der Kollegen     angerufen  haben. 

   someNOM/ACC  of-the colleagues called  have 

   ‘The director talked of the new teacher that some of the colleagues called.’ 

 

In an ERP study in which scrambled OS orders (as in (19a)) and object-extracted relative 

clauses (as in (19b)) disambiguated by number marking on the auxiliary were tested, 

Friederici & Mecklinger (1996) document that OS orders give rise to a positive-going 

waveform (P600) after the onset of the auxiliary (see also Bornkessel, McElree et al., 

2004; Friederici, Schlesewsky & Fiebach, 2003). For scrambled OS orders, the amplitude 

of this effect was more pronounced than for relative clauses – a finding that is in line with 

the behavioural evidence for differential processing effort between relative clauses and 

scrambling reported in Bader & Meng (1999). 

  An even stronger effect holds for scrambled sentences disambiguated by case 

marking. For scrambled sentences disambiguated by case marking on the first NP (20), 

Bornkessel, Schlesewky & Friederici (2002a; 2002b; 2003a) report that OS orders, 

compared to SO orders, elicit a P600 following the onset of the first accusative-case-

marked NP. In addition, OS orders give rise to a negative-going deflection of the ERP 

waveform approximately 400ms after the onset of the accusative-marked NP (for three-

place predicates, see also Rösler, Pechmann, Streb, Röder & Henninghausen, 1998; 

Schlesewsky, Bornkessel et al., 2003). Bornkessel et al. interpret these effects as 

reflecting two different processes: The negativity in the 400ms time window is argued to 

reflect the revision of focus structure (from the object to the subject) associated with 

scrambling: The later positivity is argued to follow from phrase-structural revision 

necessary for OS orders (see Section 4.3.5 for further discussion). Bornkessel et al. term 

the negativity evinced specifically by OS orders derived by scrambling the ‘scrambling 

negativity’. 

 

(20)  a. Er hörte,  dass der Gärtner     den Lehrer      besucht hat.           (German) 

   He heard that  the gardenerNOM the teacherACC visited has 

   ‘He heard that the gardener visited the teacher.’ 
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b.    Er hörte, dass den Gärtner   der Lehrer     besucht hat. 

   He heard that the gardenerACC the teacherNOM  visited has 

   ‘He heard that the teacher visited the gardener.’ 

 

Summarizing, several studies cohere in attesting that both incremental and global 

processing costs for OS orders derived by scrambling are higher than for other OS 

constructions and that scrambled OS orders evince neurophysiological components not 

attested for other OS orders (the ‘scrambling negativity’). An account of the elevated 

processing cost in reanalysis specific to scrambling will be given in Section 4.4. 

 

4.2.5.  Subject-object ambiguities and non-syntactic factors  

 

Several studies investigated the extent to which the structural parsing preference for SO 

orders is susceptible to non-syntactic factors. For instance, research has considered 

whether animacy or verb information affects the SO preference. For German wh-

questions, Schlesewsky  et al. (2000) varied the animacy of the first and second noun 

phrases of sentences such as (21) in a self-paced reading study. They report that the 

subject-first preference remained unaffected by animacy, since reanalysis effects in 

sentences as (21) with inanimate NPs did not differ from sentences containing animate 

NPs. 

 

(21) a. Welches System unterstützt die Programme auf dem Computer? (German) 

   Which    system  supportsSG   the programs   on the computer 

   ‘Which system supports the programs on the computer?’ 

  b. Welches System unterstützen die Programme auf dem Computer? 

   Which    system supportPL       the programs     on the computer 

   ‘Which system do the programs support on the computer? 

 

However, Mak, Vonk & Schriefers (2002) find that the SO preference disappears for 

Dutch wh-questions if the subject is inanimate and the object is animate. Reanalysing 

their earlier finding, Mak, Vonk & Schriefers (2006) argue, though, that animacy effects 

actually reduce to an information-structural effect of topichood. The influence of 

information structure on the SO preference will be explored in Section 4.4. 

  Other studies probe the effects of plausibility of verb information on processing 

preferences. Schriefers, Friederici & Kühn (1995) manipulated the plausibility of 

syntactic order in a study on ambiguous relative pronouns, e.g. by replacing the neutral 

verb gesehen (‘seen’) in (22) by the semantically biased verb entlassen (‘fired’), which 

renders one reading pragmatically highly implausible.  
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(22) Das ist die Managerin,          die   die Arbeiterinnen   gesehen haben …  (German) 

  This is  the managerNOM/ACC that  the workersNOM/ACC seen      have 
  ‘This is the manager that the workers saw…’ 

 

Plausibility was balanced across orders, so that both SO and OS orders were neutral, 

positively biased and negatively biased equally often. For neutral and semantically biased 

verbs, the same SO preference obtained, irrespective of plausibility differences, which 

suggests that semantic information of the verb does not override the structural SO 

preference. In an ERP study with similar materials, Mecklinger, Schriefers, Steinhauer & 

Friederici (1995) find that, at least for subjects with fast response times to the stimuli, SO 

orders elicit less processing effort at the disambiguating verb than OS orders do (see also 

Friederici & Mecklinger, 1996); again, semantically biasing the verb did not alleviate 

reanalysis costs for OS orders.  

 

4.2.6.  Summary 

 

The preceding review of studies on native-language processing of subject-object 

ambiguities documents a robust subject-first preference which holds across sentence 

types across the languages under review and has been established using different 

methodologies. The further findings can be summarized as follows:  

 

-  The subject-first preference is a structural preference of the human sentence processor 

which is established independently of lexical-semantic information because it is 

already measurable on clause-initial case-marked NPs before verb information 

becomes available (e.g. Hemforth, 1993; Schlesewsky et al., 2000). 

-  The SO preference remains unaffected by the semantic plausibility of verb 

information (e.g. Mecklinger et al., 1995; Schriefers et al., 1995). 

-  Additional processing effort surfaces at the points of morphological disambiguation 

to the OS order (and sometimes later), indicating that the parser uses morphological 

information incrementally for revising the default SO order to the OS order (syntactic 

reanalysis). 

-  Reanalysis is modulated by thematic properties of the verb. Non-derived OS orders 

with dative experiencer verbs do not give rise to syntactic reanalysis effects 

- Across sentence types, OS orders disambiguated by number marking on the verb 

evince greater reanalysis cost than OS orders disambiguated by case marking.  

-  For scrambled OS orders, elevated reanalysis cost have been observed compared to 

other OS constructions. In addition, reanalysis for scrambling is associated with 

additional ERP components (the ‘scrambling negativity’). 
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In the following I sketch how these processing patterns of subject-object ambiguities can 

be analysed in a serial model of sentence processing, the model of Linking and Checking 

proposed by Bader & Bayer (2006). Finally, I discuss the effects of context on 

scrambling by outlining the interaction of reanalysis and information structure (Section 

4.4).  

 

4.3.  Subject-object ambiguities and the Garden-Path model: Linking and 

checking 

 

Within the framework of serial Garden-Path approaches of sentence processing, the 

model of the human sentence processor developed in Bader & Bayer (2006) provides an 

account of the processing of verbal arguments and the relations between them (for other 

models, see, e.g., Bornkessel & Schlesewsky, 2006a; Fodor & Inoue, 1998).
6
 In the 

following I present a somewhat simplified sketch of the model, restricting my attention to 

the aspects relevant in the context of the present thesis.
7
  

 Following Mitchell (1994), Bader & Bayer (2006) distinguish between three 

processes relevant in syntactic processing (23): 

 

(23) a. STRUCTURE ASSEMBLY 

   Processes that compute phrase-structure trees 

b.   LINKING 

Processes that associate phrases within the phrase-structure tree with 

argument structure positions 

c.   CHECKING 

Processes that check the proper distribution of Case features and the 

agreement between a verb and its subject    

               (from: Bader & Bayer, 2006: 2) 

 

Arguing for the sequential application of these processes, Bader & Bayer (2006) propose 

a three-stage model of the computation of syntactic structure in parsing (Figure 4.1). 

 

 

 

                                                           
6 In this thesis, I do not subscribe to Bader & Bayer’s model as the only model of sentence processing. 

Rather, this model presents an explicit formulation of the processing of verbs and their arguments in a serial 

framework that captures the relevant experimental findings reported above. Other models could arguably 

equally be recruited for analysing the data. However, Bader & Bayer’s (2006) model constitutes the best 

worked-out model for the processing of (German) word orders relevant in this thesis and will thus be used 

for analysing the data. 
7 Bader & Bayer (2006)’s analysis encompasses the effects of animacy as well as relying on a somewhat 

different analysis of dative case than the one given here. These differences are inconsequential for the 

purposes of this thesis. 
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 Lexically analysed words � Structure Assembly � Linking � Checking � Syntactic Structure 
 

 

Figure 4.1. Stages in syntactic processing; adopted from Bader & Bayer (2006: 140). 

 

For structure assembly, Bader and Bayer assume that universal parsing principles, like 

the Minimal Chain Principle (1), determine basic phrase structure construction. The 

subsequent processes of argument linking and feature checking are specified in the 

Linking-Based Checking Algorithm (LBCA) as given in Figure 4.2. 

 
 

 1.  Argument Linking 

Link each NP within the CPPM (Current Partial Phrase Marker; H.H.) to a position within the 

verb’s argument structure. 

 

 2.  Feature Handling 

  A.  Feature Checking 

Check the relevant features (Case for subject and objects, number and person for 

subject). 

  B.  Feature Repair 

For each resulting feature mismatch, where a feature mismatch has the form “Feature 

value α assigned to XP instead of feature value β”, determine if the lexical material of 

XP would be compatible with the assignment of β.  

 If so, replace α with β and – if necessary – adjust the phrase-marker accordingly. 

 

Figure 4.2. The Linking-Based Checking Algorithm (LBCA); adapted from Bader & Bayer 

(2006: 143). 

 

The first part of the LBCA complements structure-assembly processes in first-pass 

parsing by integrating incoming NPs into the phrase structure. Note that the use of 

argument structure in Figure 4.4 does not refer to specific thematic roles (such as Agent, 

Patient, etc.); rather, it refers to the number of argument slots available. The second part 

of the LBCA (inspired by the Diagnosis Model of Fodor & Inoue, 1994; 2000) deals with 

second-pass parsing in that it covers the processes for reanalysis. Let us consider first-

pass and second-pass parsing in turn. 

 

4.3.1.  First-pass parsing: Subject-object ambiguities and the Minimal Chain 

Principle 

 

At the initial processing stages, structure assembly and linking, arguments are 

incrementally linked into an evolving phrase structure representation. The Minimal Chain 
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Principle forces the parser to assign the incoming input the most parsimonious structural 

representation in terms of movement chains involved ((24), repeated from (1)). 

 

(24) Minimal Chain Principle (MCP) (DeVincenzi, 1991: 13) 

Avoid postulating unnecessary chain members at S-structure, but do not delay 

required chain members. 

 

A chain is defined as in (25). 

 

(25)  Chain 

A set of co-indexed elements, bearing one and only one theta-role and one and 

only one case, where each element in the chain c-commands the next. (Clifton & 

DeVicenzi, 1990: 276) 

 

The MCP imposes two requirements on the parser for creating filler-gap dependencies. 

The first clause of the MCP presses the parser to avoid creating a filler-gap dependency at 

all. Hence, SO orders which reflect the underlying canonical word order are preferred 

over derived OS orders which necessitate the creation of a chain between the displaced 

filler and its gap. For scrambling sentences involving transitive active verbs, the relevant 

chains are illustrated in Figures 4.3 and 4.4. Compared to the SO base order in Figure 4.3, 

the scrambled order in Figure 4.4 contains an additional chain, namely, the filler-gap 

dependency between the scrambled object and its base position. 

 
              CP 

                

   

         

  

                           IP                         

      dass 

                                       

           SUBJECT 
  

           VP 

 

 

 

 

 

                         OBJECT          V 

 

 

Figure 4.3. Phrase structure of SO orders in embedded clauses. 
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    CP 

 

 

 

 
 

           IP 

 

 

         OBJECT             IP 

 

 

            SUBJECT      VP 

 

 

 

 

 

      t V 

 

 

 

Figure 4.4. Phrase structure of OS orders in embedded clauses. 

 

The second clause of the MCP deals with the search for a gap when a filler was identified 

forcing the parser to identify a gap as soon as possible. This part accounts for the 

preference for subject-object orders in wh-questions and relative clauses, where relating a 

filler to a gap in subject position entails a more immediate completion of a filler-gap 

dependency than relating the filler to a gap in object position.  

 

Hence, parsing principles based on parsimony in structure building can account for 

processing differences between SO and OS orders by assuming that only structural, i.e. 

syntactic information, is involved initially in incremental sentence comprehension. As per 

the Argument Linking part of the LBCA, NPs are successively linked to the positions 

made available in phrase-structure building. These assumptions are in line with the 

experimental results on subject-object ambiguities that the first NP is structurally linked 

to the subject position and that this analysis is maintained even in the face of semantically 

implausible verb information. 

 

4.3.2.  Second-pass parsing: Linking and checking in the processing of word order 

 

As the empirical results show, the structural subject-first preference in parsing, as 

expressed in the Minimal Chain Principle, is modulated by (a) the thematic order of 

arguments projecting syntactic structure (active verbs vs dative experiencers), and (b) the 

informativity of morphosyntactic features for reanalysis (case vs verbal agreement). 

According to the assumptions of the Garden-Path model, these modulations occur in 
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second-pass parsing, or reanalysis. These processes are specified in the second part of the 

Linking-Based Checking Algorithm (LBCA), Feature Handling. 

  Let us briefly see how the LBCA, or specifically, Feature Handling, deals with the 

processing of canonical and non-canonical orders. For canonical SO orders with 

unambiguous case marking, the first incoming nominative-marked NP is linked to the 

phrase-structure marker as the subject according to the Minimal Chain Principle and the 

first part of the LBCA; hence it is treated as bearing nominative case. Subsequently, 

feature checking of nominative case and NP-verb agreement confirms the first-pass 

linking. Feature checking requires access to the inflectional lexicon to match 

morphosyntactic features (e.g. [NOM]) and morphophonological forms (e.g. der). For 

case-ambiguous NPs, verbal agreement will confirm the parse. 

  For derived, e.g. scrambled OS orders, the first NP is assigned the external, i.e. 

subject, argument position and default nominative case in first-pass parsing. At the stage 

of Feature Checking, non-nominative case on the first NP, however, signals the erroneous 

parse and repair is initiated; as per Feature Repair, the parser can replace the erroneous 

nominative subject-marking (α) with accusative case (β) and expand the phrase structure 

to accommodate a fronted object. The additional effort engendered by repair and the local 

reconstruction of the phrase marker is measurable in increased processing costs for 

scrambled OS orders.  

  In the case of OS orders disambiguated by verbal agreement, the first 

ambiguously case-marked NP is linked to subject position; at the level of Feature 

Checking, a clash in subject-verb agreement (number) will be noted. In this constellation, 

however, Feature Repair cannot effect automatic repair. Assume the first NP is, say, 

singular (α) and the verb is plural (β): Reassigning the plural number feature of the verb 

to the first NP fails since the latter is inherently singular-marked. As a consequence, the 

parse needs to be corrected outside the mechanisms provided by the LBCA, i.e. a 

reparsing of the structure is necessary (see Fodor & Inoue, 1998; 2000), which incurs 

greater effort than local Feature Repair.  

  These different consequences of Feature Repair also account for why case 

violations are harder to detect than verbal agreement violations in ungrammatical 

sentences. Judging a sentence to be ungrammatical means that no grammatical parse 

could have been constructed. Crucially, this means that processes of linking and checking 

sketched above apply for ungrammatical sentences, too, since the parser must attempt 

reanalysis before concluding that a sentence is ungrammatical. Consider the double 

nominative violations in (17a), where both the first and second NPs are nominative 

marked. When the parser encounters the case mismatch on the second NP such as in 

(17a), Feature Repair initially signals a potential reanalysis of the sentence to the parser, 

namely, to interpret the second NP as the nominative subject. Since Feature Repair is thus 

initiated, the parser attempts to reanalyse the structure to an OS order. It is only when the 
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parser rechecks the (nominative) case feature of the first NP that it can conclude that such 

reanalysis is untenable and declare the parse as unsuccessful.  

  In contrast, verbal agreement violations, where, e.g., a singular subject and a 

plural verb combine (17b), are readily detected as ungrammatical. Encountering a verbal 

agreement violation in number marking on the verb (17b) flags a misparse, yet it does not 

initiate Feature Repair. This is because reassigning the plural verb a singular feature is 

not compatible with the plural marking on the lexical verb. For judgements under time 

pressure, the reanalysis option that is automatically initiated by case marking leads to 

false positive judgements, while the negative verbal agreement symptom ensures more 

reliable ungrammaticality detection. 

  Finally, base OS orders in the context of dative experiencer verbs can be 

accommodated within the phrase marker constructed in first-pass parsing: An incoming 

initial dative-marked NP is assigned the subject position and nominative case by default; 

once the verb is encountered, a clash arises in terms of case features since the argument 

structure of dative experiencers maps dative case to the highest argument. However, as 

per Feature Repair, substitution of nominative case on the assumed subject by dative case 

remedies the feature mismatch and leads to the correct linking of arguments. 

  Table 4.2 (overleaf) summarizes the various stages and processes involved in the 

processing of subject-object ambiguities (for further details, see Bader & Bayer, 2006). 

 

In sum, the model of Linking and Checking advanced in Bader & Bayer (2006) captures 

the complex patterns of subject-object ambiguities in first-pass and second-pass parsing 

in terms of argument linking and feature checking. First-pass parsing involves the linking 

of arguments into a minimal phrase structure marker as defined by the Minimal Chain 

Principle (DeVincenzi, 1991). Second-pass parsing is initiated by feature checking, with 

Feature Repair as the strategy for reanalysis. At present, however, Bader & Bayer's 

(2006) model is limited to the integration of morphosyntactic information in parsing and 

does not incorporate, e.g., contextual information. The following section discusses how 

the effects of context on the processing of scrambling can be accounted for in language 

processing. 
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Type of input Linking Checking Repair Repair 

Processes 

Processing 

difficulty 

SO Ok n/a n/a none 

OS – disambiguation by 

case 

Clash yes - reversal of 

case features 

- creation of 

additional 

phrase 

structure 

weak 

OS – disambiguation by 

verbal agreement 

Clash no - reparse strong 

OS – dative experiencer 

verbs (disambiguation 

by case) 

Clash yes - reversal of 

case features 

none 

SO – dative experiencer 

verbs (disambiguation 

by case) 

Clash 

(argument 

structure) 

yes - creation of 

additional 

phrase 

structure 

weak 

OS – dative active 

verbs (disambiguation 

by case) 

 

 

 

 

 

 

 

 

First NP � 

SubjectNOM 

Clash yes - reversal of 

case features 

- creation of 

additional 

phrase 

structure 

weak 

Table 4.2. The LBCA and subject-object ambiguities. 

 

4.4.  Scrambling and information structure in processing  

 

The grammatical interaction of scrambling with information structure was discussed in 

Chapter 3.6.1, where it was argued that scrambling of NPs is subject to information-

structural licensing. Several psycholinguistic studies report that information structure 

facilitates the processing of non-canonical orders by attenuating reanalysis costs. In these 

studies, the effects of information structure on the resolution of syntactic ambiguities are 

commonly studied by embedding the target sentences in short discourse contexts that 

manipulate the informational status of the constituents and hence modulate the focus 

structure of the target sentence.
8
  

                                                           
8 There are other ways of varying information structure: For instance, Bader (1996; 1998; 2000) and 

Stolterfoht & Bader (2004) manipulate the focus structure of German scrambling sentences by inserting 

focus particles such as nur (‘only’) in front of NPs which induce a narrow focus reading of these NPs. 

Alternatively, personal pronouns instead of full NPs can be used to affect information structure, since 

pronouns denote given information by default (for German, see, e.g., Bader & Meng, 1999; for Dutch, see 

Kaan, 1997; Schlesewsky, Fanselow et al., 2003). However, since narrow focus on scrambled constituents 

entails a different focus assignment (focus scrambling) than the canonical focus structure associated with 

scrambling discussed in Section 3.6.1 and since pronoun movement is subject to different syntactic 

conditions than scrambling of full NPs, I will not discuss these approaches at present.  
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  In the first study of contextual effects on the resolution of subject-object 

ambiguities in German, Bayer & Marslen-Wilson (1992; reported in Kaan, 1997; 

Weskott, 2003) tested case-marked matrix clauses in SO or (topicalized) OS order (26) in 

a self-paced reading task. 

 

(26) a. Der Hausmeister hat den Mann   gerettet.                        (German) 

   The janitorNOM      has the manACC saved 

  b. Den Mann  hat  der Hausmeister gerettet. 

   The manACC has the janitorNOM     saved 

 

These sentences were preceded by discourse contexts that were either neutral or biased 

with regard to information structure. The biased contexts were designed so that the 

subject NP of the target sentence would receive contrastive focus as well as being new 

information, while the object NP was contextually given or inferable information and 

would thus be defocused (27). 

 

 (27) Neulich gab es einen Brand in der Innenstadt. In der Zeitung stand, dass ein Mann  

     von  Feuerwehrmännern aus seiner brennenden Wohnung befreit wurde. Später     

       stellte sich aber das Folgende heraus: 

‘Recently, there was a fire in the town centre. The newspaper said that a man had 

been rescued from his burning flat by firemen. However, the following later 

emerged:’ 

 

By contrast, the neutral contexts mentioned both NPs and did thus not lead to contrastive 

focus on the subject of the target sentence. The results show that there are no statistically 

significant differences in processing SO or OS orders depending on context. However, 

several methodological problems in this study, e.g. plausibility differences between the 

critical NPs, should lead to a cautious interpretation of the finding that context does not 

affect processing patterns (for discussion, see Weskott, 2003).  

  In a series of self-paced reading experiments, Weskott (2003) manipulated the 

contextual support for topicalized OS orders by varying (a) the inferability of the object 

NP from previous discourse (as in Bayer & Marslen-Wilson, 1992), (b) parallel structure 

of two conjoined sentences (i.e. OS-OS (see (28)) versus SO-SO), and (c) the previous 

mention of the object NP in preceding discourse (i.e. givenness). (28) illustrates the 

materials of Weskott (2003, Experiment 3) in which parallel structure and previous 

mention were combined. 
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 (28) Ein Saboteur hatte sich in den kleinen Zirkus eingeschlichen. Als die schlechte  

     Nachricht zum Direktor und zum Dompteur durchgesickert war, wurden alle sehr  

      misstrauisch. 

  ‘A saboteur had crept into the small circus. When the bad news had leaked to the 

director and the tamer, everybody got very suspicious.’ 

 

  Den Direktor beschattete der Akrobat,   und den Dompteur belauerte der Clown  

  The directorACC eyed     the acrobatNOM, and the tamerACC shadowed the clownNOM  

 

  argwöhnisch. 

  distrustfully. 

 

In (28), the object NPs of the target sentence are mentioned in the preceding context, and 

the target sentence consisting of two conjoined clauses bears parallel structure in that the 

first conjoint is in OS order as well as the critical second conjoint. It was only in this 

condition that OS orders in the second conjoint were found to be read as quickly and 

accurately as SO orders. Manipulating the inferability of an object NP alone or providing 

parallel structuture in the target sentence alone did not alleviate the processing 

disadvantage of OS orders. Weskott (2003) argues that only strong contextual factors, 

e.g. the combination of parallel structure and previous mention, lead to information-

structural licensing of OS structures and can thus overturn the structural SO preference. 

  It is worth noting, though, that in the two studies above, the focus structure in the 

target sentences is solely established by coherence relations with the previous discourse 

─ e.g. by the inferability of referents or the contextual givenness of referents ─ that have 

to be interpreted as changing the canonical focus structure of the target sentence. Based 

on a number of experiments, Altmann, van Nice, Garnham & Henstra (1998) argue that 

such contexts are not sufficient to induce contextual predictions; by contrast, question 

contexts such as Who visited the grandmother? create strong contextual predictions in 

that the answer must minimally include a target for the wh-pronoun. Moreover, in a wh-

question context, the wh-pronoun forces focus on the corresponding wh-target in the 

answer. Hence, wh-question contexts give rise to unambiguous expectations as to the 

content and focus structure of an answer, suggesting that wh-contexts are the preferred 

choice in investigating contextual influences on processing. 

  Using wh-question contexts such as in (29) that were either neutral (29a) or biased 

in favour of an OS order (29b), Meng, Bader & Bayer (1999) conducted a self-paced 

reading task on SO and scrambled OS orders. After reading the sentence, participants had 

to indicate whether the response constituted an acceptable answer to the preceding 

question. 
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(29) a. Was hat Fritz erzählt?   (neutral context)           (German) 

   ‘What did Fritz say?’ 

 

  b. Wer hat die Oma besucht?  (biasing context) 

   WhoNOM has the grandmother visited 

   ‘Who visited the grandmother?’ 

   

  c. Fritz hat erzählt, dass die Oma  einige der Kinder     besucht haben. 

   Fritz has said      that  the grandmother some of the children visited have 

   ‘Fritz said that some of the children visited the grandmother.’ 

 

Sentences were either disambiguated by verbal agreement (as in (29c)) or disambiguated 

by case on both NPs. For sentences disambiguated by case, Meng, Bader & Bayer (1999) 

report that the biasing context neutralizes the slowdown for OS orders on the sentence-

final auxiliary compared to the SO order. In terms of acceptability ratings, scores for the 

OS order are higher in the biasing context than in the neutral context and are at the same 

level as for SO orders. These findings suggest that context indeed modulates the 

structural subject-first preference in parsing. However, there is no effect of context for 

sentences disambiguated by verbal agreement. Unfortunately, Meng, Bader & Bayer 

(1999) report reading times only on the final segment, so that no conclusions can be 

drawn about the time course of contextual influences on processing scrambled OS orders. 

It is therefore not clear whether contextual effects occur incrementally in sentence 

comprehension or only at the end of sentences in a later stage of processing. 

  In an ERP experiment, Bornkessel, Schlesewsky & Friederici (2003a) address the 

question at which point in time contextual information is used in processing object-

subject orders. The visually presented materials of their study encompassed SO and OS 

answers and four different wh-contexts for each order. The context-answer pairings for 

the OS conditions that are relevant for the present discussion are shown in (30).
9
 All 

questions in (30a-c) were paired with the same answer in (30d). (30a) was a neutral 

control context that was supposed to not induce specific expectations in the answer. 

(30b), labeled OS-topic (OS-TOP), designated the subject NP as the focus exponent in 

the answer which is a felicitious focus structure for scrambling. In contrast, (30c) imposes 

contrastive focus on the fronted object NP. 

 

 

 

 

                                                           
9 In addition to the contexts in (30), Bornkessel, Schlesewsky & Friederici included contexts inducing case 

and lexical mismatches between context questions and answers. Since these tap contextual influences 

different from those induced by information structure, they are not discussed here. 
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(30)  a. Klaus fragt sich,     was  am Sonntag  passiert     ist.                        (neutral) 

  Klaus asks himself what on Sunday   happened  is  

  b. Klaus fragt sich,    wer   am Sonntag  den Gärtner    besucht hat. (OS-TOP) 

   Klaus asks himself whoNOM on Sunday the gardenerACC visited  has 

  c. Klaus fragt sich,    wen      der Lehrer   am Sonntag besucht hat. (OS-FOC) 

   Klaus asks himself whoACC the teacherNOM on Sunday  visited  has 

  d. Dann erfuhr er, dass den Gärtner     der Lehrer  besucht hat.   (OS answer) 

   Then  heard he  that the gardenerACC the teacherNOM visited has 

   ‘Then, he heard that the teacher visited the gardener.’ 

 

Measuring effects on the first embedded NP in the answer (i.e. den Gärtner, ‘the 

gardener’), Bornkessel, Schlesewsky & Friederici (2003a) report that OS orders elicit a 

negativity around 400ms post onset of the first embedded NP (the ‘scrambling 

negativity’; see also Section 4.2.4). Compared to OS orders paired with the neutral 

context, OS orders paired with the (felicitous) OS-TOP context elicited a negativity with 

a shorter latency. Hence, although somewhat abated, the processing costs of OS orders 

signaled by the negativity emerge also in the felicitous OS context. This is taken as an 

indication that a favourable context can mitigate the processing costs for OS orders, yet it 

cannot override them. Somewhat surprisingly, there were no differences between SO and 

OS orders in the OS-FOC context that induced contrastive focus on the (fronted) object 

NP. Both the OS and the SO answer evinced a parietal positivity (280-450ms). Since 

there are no ERP differences between SO and OS, a contrastive focus context appears to 

license OS orders. Bornkessel, Schlesewsky & Friederici (2003a) conclude that context 

can influence the early stages of sentence processing when an element (e.g. the first 

object NP) serves to meet a contextual prediction, namely, providing a target for the wh-

pronoun of (30c). A similar ERP study by Bornkessel & Schlesewsky (2006b) testing a 

larger range of conditions, finds that OS orders are also indistinguishable from SO orders 

in contexts expressing corrective focus. These are sentences in which the critical NP 

corrects an explicit assumption made in the context and thus receives focus (e.g. (30d) 

paired with a context like Klaus asks himself who the gardener visited). Bornkessel & 

Schlesewsky (2006b) suggest that contrastive and corrective focus can override syntactic 

processing preferences due to their extreme communicative salience.  

 

In sum, the psycholinguistic evidence of the effects of contextual, or, more specifically, 

information-structural information on the processing of subject-object ambiguities in 

German suggests that at least strong contextual information, namely, the combination of 

several types of discourse information (Weskott, 2003) and, in particular, wh-questions 

(Meng et al., 1999) may affect phrase-structural preferences in parsing. As the studies by 

Bornkessel, Schlesewsky & Friederici (2003a) and Bornkessel & Schlesewsky (2006b) 
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show, such influences of information structure expressed in focus occur early and 

incrementally in processing by attenuating reanalysis costs associated with scrambling. 

 

4.4.1.  Syntactic reanalysis and information-structural reanalysis  

 

Processing research in the visual modality has hitherto considered focus predominantly in 

its prosodic expression as accent in inner speech in silent reading (implicit prosody). 

Several studies investigated how prosodic effects in silent reading affect, e.g., the 

resolution of relative clause attachment ambiguities (e.g. Fodor, 1998; Steinhauer & 

Friederici, 2001; for overview, see Stolterfoht, 2005, Chapter 6). To account for the 

effects of implicit prosody on ambiguity resolution, Fodor (2002) proposes the Implicit 

Prosody Hypothesis (31). 

 

(31)  The Implicit Prosody Hypothesis  (IPH)  

In silent reading, a default prosodic contour is projected onto the stimulus, and it 

may influence syntactic ambiguity resolution.  Other things being equal, the parser 

favors the syntactic analysis associated with the most natural (default) prosodic 

contour for the construction. (Fodor, 2002) 

 

Taking his cue from Fodor (1998) and translating the IPH to reanalysis in the processing 

of subject-object ambiguities in German, Bader (1998) proposes the Prosodic Constraint 

on Reanalysis (32). 

 

(32)  The Prosodic Constraint on Reanalysis 

Revising a syntactic structure is difficult if it necessitates a concomitant reanalysis 

of the associated prosodic structure. (Bader, 1998) 

 

Using the speeded judgement paradigm, Bader (1998) studied how the insertion of focus 

particles (see also Stolterfoht & Bader, 2004) affects reanalysis in the processing of 

subject-object ambiguities in German. In (33), the pronoun ihr (‘their/they’) is ambiguous 

in that it can either be the indirect object of a ditransitive verb such as anvertraut 

(‘entrusted’) or the possessive pronoun embedded within an accusative object of a 

transitive verb such as beschlagnahmt (‘confiscated’). 

 

(33)  ... dass man (sogar) ihr Geld    anvertraut/beschlagnahmt hat.           (German) 

  … that one (even)   her money entrusted/confiscated        has 

  ‘… that someone entrusted money to her/confiscated her money.’ 

 

The insertion of a focus particle such as sogar (‘even’) was found to affect processing: 

when no focus particle was inserted, reading times were statistically indistinguishable 
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between the  sentences with the different verbs. The addition of a focus particle, however, 

incurred elevated reading times for the verb disambiguating the pronoun to the direct 

object (anvertraut). Bader (1998) argues that this difference is due to additional revision 

of prosodic structure necessitated by the focus particle. However, as Stolterfoht et al. 

(2006) note, the presence of a focus particle also alters the focus structure of the sentence, 

such that the observed effect could also be due to focus structural differences.  

  Scrambled OS orders differ from SO orders in focus structure. In Chapter 3, 

scrambling was characterized as a syntactic operation that changes focus structure in 

order to preserve canonical prosodic contours at the level of PF. Both SO and OS orders 

realize prosodic prominence on the second, preverbal NP. Hence, scrambling changes 

focus structure, yet not prosody, such that the question arises whether processing is 

sensitive to focus structure in ways similar to prosody. 

  In a comparison of subject-object ambiguities across different constructions, such 

as wh-movement, pronoun-movement, relative clauses and scrambling, Bader & Meng 

(1999) report that OS orders derived by scrambling give rise to the strongest garden-path 

effects in a speeded judgement task. Scrambling differs from, e.g., pronoun movement or 

wh-movement in that only scrambling has information-structural differences between the 

SO order and the OS order affecting focus. Accordingly, the authors relate the severity of 

reanalysis difficulty associated with scrambling to the dual reanalysis task unique to 

scrambling, namely, (a) syntactic reanalysis of the default SO order to the scrambled OS 

order, and (b) information structure reanalysis of the default wide focus reading with 

focus on the object to narrow focus on the subject (see Sections 3.8.2-3.8.4).
10
 It has also 

been suggested that the early right-central negativity that Bornkessel & Schlesewsky term 

the ‘scrambling negativity’ is in fact an ERP signature of information-structural revision 

(Stolterfoht, 2005; Stolterfoht et al., 2006). As the ERP studies on scrambling by 

Bornkessel et al. (2003a) and Bornkessel & Schleswesky (2006b) show, embedding 

scrambling in a felicitous focus context mitigates the amplitude of the ‘scrambling 

negativity’. Other studies find that OS orders that do not incur information-structural 

reanalysis equally do not give rise to a scrambling negativity. For instance, OS orders 

with pronouns yield no scrambling negativity (Stolterfoht, 2005, Experiment 1); in 

addition, for sentences in which a focus particle marks narrow focus on the subject, 

regardless of syntactic order, scrambled OS orders do not evince a scrambling negativity 

compared to SO orders (Stolterfoht & Bader, 2004). Neurophysiological evidence thus 

supports the hypothesis that scrambling invokes information-structural reanalysis in 

addition to syntactic reanalysis. 

 

 

                                                           
10 The term ‘information structure reanalysis’ used by Bader & Meng (1999) and the term ‘focus structure 

reanalysis’ refer to the same process of revising focus structure. I will henceforth adopt Bader & Meng’s 

term ‘information structure reanalysis’.   
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4.5.  Summary 

 

This chapter discussed how the range of experimental findings on the processing of 

subject-object ambiguities can be accounted for in a serial processing model. Bader & 

Bayer’s (2006) model of Linking and Checking was outlined in order to explain how 

syntactic, morphological and thematic information interact in the processing of word 

order. Further, it was shown how information structure affects the processing of word 

order variation in that revisions of focus structure induce additional reanalysis on top of 

syntactic reanalysis.
11
 The two types of reanalysis are summarized in (34).  

 

(34) a. SYNTACTIC REANALYSIS of phrase structure 

   modulated by:  - morphological feature type 

     - thematic properties of the verb 

 

b. INFORMATION-STRUCTURE REANALYSIS of focus structure 

modulated by: - context 

 

In the experiments in this thesis, I investigate whether non-natives show an SO 

preference in parsing subject-object ambiguities in German, and whether non-natives 

demonstrate reanalysis effects according to the different types of (interface) information 

in (34). Table 4.3 gives a preview of the processing experiments with L2 speakers in the 

subsequent chapters and how they relate to the phenomena reported in the above review. 

 

Interface Phenomenon Experiment number 

SO preference 2, 3 

Reanalysis: Incremental 

reanalysis according to 

morphological cues 

2 

Syntax - Morphology 

Reanalysis: morphological 

feature types (case vs 

agreement)  

2, 3 

Syntax - Information 

Structure 

Reanalysis: Context effects  6 

Syntax - Lexicon Reanalysis: Dative experiencers 7 

Table 4.3. Preview of processing experiments in this thesis. 

 

 

                                                           
11 This section did not discuss other potentially relevant factors in processing scrambling, such as animacy, 

adverbs, effects of pronominalization, etc. because they fall outside the scope of interest of the thesis. 
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Before presenting the experiments probing these factors in Chapters 6 to 8, the following 

chapter discusses the L2 acquisition of scrambling and outlines the learnability tasks 

facing L1 English, L1 Dutch and L1 Russian learners of German. 
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5.   The Second Language Acquisition of Scrambling 
 

Introduction 

 

Now that I have catalogued the grammar and the psycholinguistics of scrambling in 

native German, I turn to the L2 acquisition of scrambling. Acquiring word order 

optionality in a second language encompasses at least three aspects: First, the L2 learner 

needs to acquire grammatical knowledge of the distributional characteristics, i.e. the 

syntactic options and restrictions of word order optionality. Second, the L2 learner needs 

to acquire knowledge of the appropriate conditions of use for optional word orders, i.e. its 

interface conditions. Third, the L2 learner needs to acquire the requisite processing 

strategies for comprehending non-canonical word orders. For scrambling, this includes 

using morphological case and verbal agreement cues to parse OS orders. This chapter 

reviews previous research on the L2 acquisition of scrambling with a view to answering 

the following questions:  

 

 - Can L2 speakers (of non-scrambling L1 backgrounds) acquire the syntactic options  

   and constraints in regard to scrambling? 

-  Can L2 speakers acquire the interface constraints on scrambling?  

-  Do L2 speakers process OS orders derived by scrambling in a target-like manner? 

-  Is there evidence of L1 transfer of syntactic or interface properties in the L2 

acquisition or L2 processing of scrambling? 

 

In order to assess previous research in light of these questions, this chapter is structured 

as follows: Sections 5.1 and 5.2 review prior studies on the comprehension (Section 5.1) 

and production (Section 5.2) of the syntax of scrambling. In section 5.3, I review what 

has been found for interface conditions on L2 scrambling. In Section 5.4, I turn to the L2 

processing of scrambling. I summarize the relevant findings in Section 5.5. In Section 

5.6, the chapter presents the general research questions for the experimental part of the 

thesis, and it introduces the general hypothesis for the experiments. Finally, Section 5.7 

outlines the predictions of several different approaches to L2 acquisition and L2 

processing. 

 

5.1.  The L2 comprehension of scrambling: Syntactic options and constraints 

 

Cross-linguistically, the L2 acquisition of scrambling has received limited attention so 

far, and most of the few studies focus on the question of whether L2 learners manage to 

acquire knowledge of the distributional options of scrambling.  

  Studying L2 Dutch, Neeleman & Weerman (1997) administered a grammaticality 

judgement task consisting of isolated sentences to 14 L1 English adolescents who had 
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been exposed to Dutch in The Netherlands for between one and eight years.
1
 The 

participants were asked to indicate whether a sentence was correct or incorrect; if 

participants gave target-like responses 75% or more of the time, they were considered to 

have acquired a given construction. On scrambled sentences as in (1) where the direct 

object (het boek, ‘the book’) has moved in front of the adverb (langzaam, ‘slowly’), 11 

out of the 14 participants gave target-like responses and were hence considered to have 

acquired scrambling.  

 

(1)  Olga heeft het boek langzaam gelezen.                                                 (Dutch) 

  Olga has    the book slowly    read 

  ‘Olga read the book slowly.’        (from: Neeleman & Weerman, 1997: 168) 

 

In a similar vein, Iwasaki (2003) tested 32 low-to-high proficient L1 English learners of 

Japanese, who had studied Japanese for at least one year, on a grammaticality judgement 

task, in which scrambled and non-scrambled sentences were presented accompanied by 

matching pictures. Like Russian, Japanese allows for scrambling objects across subjects, 

with postnominal case-markers denoting the syntactic function of NPs (2). 

 

(2)  Terebi-o  otoko-no-ko-ga mite   imasu.                       (Japanese) 

  TV-ACC boy-NOM         watch  is 

  ‘A boy is watching TV.’ 

 

Irrespective of proficiency level, the participants accepted scrambled sentences at levels 

above 80%, with the highest-proficiency group accepting scrambling well above 90%. 

Also studying L2 Japanese, Koda (1993) tested 21 L1 English, 12 L1 Chinese and 13 L1 

Korean adult learners enrolled in a first-year Japanese language programme at a US 

university. The L1s of the participants differ with respect to the availability of 

scrambling. Neither English nor Chinese allows for scrambling and both have near-

canonical SO ordering, while Korean licenses scrambling akin to Japanese. The 

participants were auditorily presented with (non-)scrambled sentences and subsequently 

asked to indicate the NP which “took” the action (Koda, 1993). The English and Chinese 

participants showed better performance on SO compared to OS orders, although correct 

judgements on OS orders were above chance. By contrast, the L1 Korean participants 

showed equally high and target-like judgements on either order, which suggests that the 

analogous L1 instantiation of scrambling transfers to the L2. 

  In a recent study, Jackson (2005) compared acceptability judgements of non-

native L1 English and 21 native speakers of German on scrambled sentences. The non-

native group consisted of 18 intermediate and 23 advanced learners of German, who were 

                                                 
1 See Unsworth (2005: 133-135) for a detailed critique of this study. 
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all undergraduate students at a US university. Subjects were presented with sentences that 

differed in word order and in animacy of the subject (3). 

 

(3)  a. Ich glaube, dass die Oma                      den Enkel beschreibt. (SO, animate) 

   I think        that  the grandmotherNOM/ACC the grandsonACC describes 

  b. Ich glaube, dass den Enkel die Oma beschreibt.                (OS, animate) 

  c. Ich glaube, dass der Brief      den Enkel           beschreibt.   (SO, inanimate) 

   I think        that  the letterNOM the grandsonACC describes 

  d. Ich glaube, dass den Enkel der Brief beschreibt.  (OS, inanimate) 

 

Participants judged these sentences on a four-point scale ranging from ‘natural’ to 

‘impossible’. The results show an interaction of word order and animacy for the natives. 

Natives had a general SO preference but judged OS orders to be better if an animate 

object preceded an inanimate subject (3d). Non-native behaviour differed from native 

patterns in terms of both absolute levels of judgements and relative distinctions they 

made. Overall, judgement levels were lower. The non-natives demonstrated a trend 

towards accepting SO orders more than OS orders, yet, they did not distinguish the 

acceptability of either order according to animacy. Across conditions and proficiency 

levels, however, the non-natives recognized the acceptability of OS orders by assigning 

them judgements in the positive, i.e. ‘acceptable’, range. 

  In sum, these studies demonstrate that, at least when asked to make categorical 

judgements of sentences presented in isolation in untimed tasks, L2 learners are capable 

of identifying scrambling as grammatically correct. This finding for L2 scrambling aligns 

with the successful adult L2 acquisition of the syntax of other derived OS orders, like 

topicalization (e.g. Hulk, 1991; Jordens, 2006). It is worth noting, though, that finding 

that L2 learners accept scrambling does not allow for conclusions about the grammatical 

nature of L2 knowledge of scrambling, since the distributional option of scrambling in 

Dutch, German and Japanese is inducible from surface properties of the input. 

  In order to identify whether L2 knowledge of scrambling conforms to native-

language constraints on grammatical representations, Schreiber & Sprouse (1998) and 

Hopp (2002; 2005) tested a range of licit and illicit scrambling and topicalization 

constructions in L2 German. German allows for multiple movements of phrases in that a 

phrase from which an element has been extracted can move across this element. This so-

called ‘remnant movement’ is illustrated in (4), where the NP den Wagen (‘the car’) first 

scrambles out of the larger phrase (marked α); subsequently, this larger phrase (the 

remnant) topicalizes across the scrambled NP. 

 

 (4)  [α t1 Zu reparieren]2 hat Peter [DP den Wagen]1 schon t2  versucht.            (German) 

             To repair           has Peter      the car           already   tried 

   ‘Peter already tried to repair the car.' 
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While sentences like (4) are rare, yet grammatical, in German, the same linearization is 

starkly ungrammatical in embedded clauses (5).  

 

(5)   *Ich glaube, dass [α t1 zu reparieren]2 Peter [DP den Wagen]1 schon t2  

              I    think      that     to repair              Peter      the  car          already   

   

  versucht hat.                             (German) 

  tried       has 

 

The difference between (4) and (5) is that in (4), the remnant topicalizes after scrambling 

has occurred, while in (5), the remnant scrambles across a previously scrambled phrase. 

According to a putatively universal constraint on syntactic derivations (Müller, 1996; 

Takano, 2000), remnant movement is illicit if the two movements are of the same type, 

e.g. scrambling in (5), whereas remnant movement is allowed if the two movements are 

of different types, e.g. scrambling and topicalization in (4). In absence of scrambling, 

English does not afford evidence of the grammaticality contrast in remnant movement 

constructions. Moreover, the target-language input underdetermines the differences in 

grammaticality between (4) and (5), since the grammatical (4) is all but as infrequent as 

the ungrammatical (5) (for details, see Hopp, 2005). Hence, finding evidence of English 

learners of German establishing a contrast between (4) and (5) would demonstrate subtle 

grammaticial knowledge of the syntax of scrambling that could not have come from the 

L1 or been induced from the input.  

  Testing 33 intermediate English learners of German, Schreiber & Sprouse (1998) 

report inconclusive results from an acceptability judgement task: There is partial evidence 

of L2 learners making relative contrasts between (4) and (5), yet the learners (a) show 

low absolute levels of acceptance for scrambling and (b) overgeneralize word order 

options derived by scrambling. Hopp (2002) argues that the unclear findings might be 

due to the low proficiency of learners and the fact that the sentences were presented in 

isolation thereby being distinctly marked. Building on Schreiber & Sprouse (1998), Hopp 

(2002; 2005) investigated several types of scrambling and remnant movement (out of VP 

as in (4) and (5) and out of NP (6)) with sentences that were embedded in discourse 

contexts and presented both visually and auditorily to increase their naturalness (for 

details, see Hopp, 2005).  

 

(6)  a. [Einen Film t1]2 denke ich, hat   Martin [über  Frankreich]1 gestern t2 gesehen. 

      A       film       think   I     has  Martin  about  France        yesterday watched        

  ‘I think that Martin watched a film about France yesterday.‘ 

  b. *Ich denke, dass [einen Film t1]2 Martin [über  Frankreich]1 gestern t2 gesehen hat.  

       I     think   that    a       film      Martin   about France         yesterday watched has 
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In this study, 26 advanced L1 English and 13 advanced L1 Japanese speakers of German 

were tested in an acceptability judgement task. Japanese scrambling provides overt 

evidence of the constraints on remnant movement (Koizumi, 1995), whereas English does 

not. The results show that both L1 groups make robust relative contrasts between 

grammatical scrambling and remnant movement, on the one hand, and ungrammatical 

remnant movements, on the other. These contrasts are made across superficially 

dissimilar construction types ((4) and (6)) by both groups. Irrespective of whether the L1 

instantiates scrambling, L2 learners can thus acquire knowledge of scrambling in the TL 

in so far as they know about the syntactic options and restrictions on scrambling and that 

they distinguish scrambling from other optional movement types, e.g. topicalization. 

Summarizing, L2 knowledge of scrambling extends beyond distributional surface 

regularities and is systematically constrained even for L2 speakers of non-scrambling 

L1s. 

 

5.2.  The L2 production of scrambling: Syntax 

 

Although there have been numerous studies analysing spontaneous production data of L2 

learners acquiring German and Dutch (e.g. Clahsen, 1988; Clahsen, Meisel, & 

Pienemann, 1983; Clahsen & Muysken, 1986, 1989; DuPlessis, Solin, Travis, & White, 

1987; Jordens, 1988; Schwartz & Tomaselli, 1990), studies on the L2 production of 

scrambling are few and far between. Using data from L1 Italian, Portuguese and Spanish 

learners of German from the ZISA corpus (Clahsen et al., 1983), Clahsen (1988) studies 

the development of negation in adult L2 acquisition (see also Meisel, 1997). He identifies 

three stages: At first, learners, irrespective of L1 word order, show SVO word orders with 

canonically pre-verbal negation. In a second stage, negation is exclusively expressed by 

placement of the negator in immediately postverbal position, i.e. preceding the object (7). 

 

(7)  wenn ich glaube, ich kann nich eine Sache machen                        (German) 

  if       I     believe  I    can   not   one  thing   do 

  ‘If I believe I cannot do a thing.’                   (from: Clahsen, 1988: 139) 

 

Note that the negation in (7) is not target-like, since the object needs to appear in front of 

negation, i.e. the object needs to scramble across the negator. Such target-like patterns are 

attested only at a later stage in the data, illustrated in (8). 

 

(8)  ich versteh  Michael wirklich nich                                     (German) 

  I    understand Michael really     not 

  ‘I really do not understand Michael.’         (from: Clahsen, 1988: 140) 
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This three-stage sequence of acquisition found in the longitudinal data suggests that a 

non-scrambling stage precedes the emergence of scrambling (for further discussion, see 

Unsworth, 2005).  

  In a comparative experimental study of adult and child L2 acquisition,
2
 Unsworth 

(2005) studied the comprehension and production of scrambling and its associated 

interpretive effects by English learners of Dutch (see Section 5.3). Following earlier 

research on the L1 acquisition of Dutch scrambling by Schaeffer (2000), Unsworth 

employed an elicited production task to test for scrambling in the context of negation. 

Child L1, child L2 and adult L2 acquirers of three different proficiency levels (classified 

as low, mid and high) were presented with a short picture story context in which a 

character contemplates manipulating an object, but then decides not to. The target 

sentence of the elicitation task requires the use of negation; in cases where the object is 

definite, the target necessitates scrambling of the object across negation (9) to express 

sentential, rather than constituent, negation. 

 

(9)  Ernie gaat de giraffe   niet natekenen.                                       (Dutch) 

  Ernie goes the giraffe not  copy 

  ‘Ernie is not going to copy the giraffe.’     (from: Unsworth, 2005: 236) 

 

The results show a division of performance according to proficiency. For both child L2 

and adult L2 acquirers, the low proficient group fails to scramble the definite object 

across the adverb around 80% of the time, whereas the mid- and high-proficient L2 

participants correctly scramble the object at levels at and above 80%. Similar results 

obtain for scrambling indefinite NPs across negation. A further breakdown of the 

participants’ performance suggests that some low-proficient subjects also show non-

target-like verb placement, i.e. SVO (10) instead of SOV (9). 

 

(10) Ernie gaat  niet natekenen  de giraffe.                                                        (Dutch) 

  Ernie goes not copy         the giraffe     (from: Unsworth, 2005: 236) 

 

Putting these observations together, Unsworth suggests that the L2 acquisition of the 

production of Dutch scrambling conforms to a three-stage sequential development. 

Initially, transfer of the English SVO order occurs. In the second stage, learners adopt the 

target-like SOV word order, yet do not scramble the object. In a third stage, L2 learners 

adopt the target-like configuration of SOV order with scrambling. Obtained cross-

sectionally for English child and adult L2 learners of Dutch, the three-stage sequence of 

                                                 
2 Unsworth defines child L2 acquirers as L2ers who started learning a second language between 4 and 7 

years of age; if the age of onset is later, a subject is classified as an adult L2 acquirer (see also Schwartz, 

2003). The differences between child and adult L2 acquisition will not be of any further relevance to the 

present discussion. 
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the acquisition of scrambling identified by Unsworth corresponds to the stages proposed 

by Clahsen (1988) for adult L2 learners of German of different L1 backgrounds.  

 

In sum, previous research on the comprehension and production of scrambling shows that  

 

(a) at least intermediate and advanced learners recognize scrambling as a 

distributional option in the TL (Iwasaki, 2003; Jackson, 2005; Koda, 1993; 

Neeleman & Weerman, 1997), 

(b) at least very advanced learners demonstrate grammatical knowledge of 

scrambling and its syntactic constraints going beyond surface distributional 

properties (Hopp, 2002; 2005; Schreiber & Sprouse, 1998), 

(c) the L2 acquisition of the syntax of scrambling is not limited to speakers of L1 

scrambling languages (e.g. Jackson, 2005; Unsworth, 2005), although L1 transfer 

appears to facilitate the L2 acquisition of scrambling (Koda, 1993), 

(d) the production of scrambling seems to follow a developmental sequence for L2ers 

whose L1 lacks scrambling that proceeds from a non-scrambling stage to a stage 

where obligatory scrambling across negation is fully acquired. As far as can be 

induced from the data available to date, this sequence seems to hold cross-

linguistically and across different kinds of L2 acquirers, namely, child L2 learners 

and adult L2 learners (Clahsen, 1988; Unsworth, 2005). 

 

5.3.  The L2 acquisition of the interfaces of scrambling  

 

Acquiring the distributional options of scrambling constitutes only one aspect of 

achieving target-like knowledge of word order optionality. L2 learners also need to 

acquire the interface aspects of scrambling, namely, the interpretive changes resulting 

from the interaction of scrambling and definiteness (Chapter 3.8.5) and the discourse 

effects of scrambling resulting from the interaction of scrambling and information 

structure (Chapter 3.8.1). Previous research on the interfaces of syntax with interpretation 

(e.g. Belletti & Leonini, 2004; Hertel, 2003; Lozano, 2006; Sorace, 2005; Valenzuela, 

2006) has shown that L2 learners show protracted difficulty in constraining the 

optionality of word orders to appropriate interpretive contexts. Scrambling has thus far 

only received very little attention in this respect. Two recent relevant studies will be 

reviewed here. 

  In the context of the study on syntactic constraints on scrambling in English-

German and Japanese-German Interlanguage discussed above, Hopp (2004) notes that the 

non-native groups differ in acceptance rates of scrambling amongst each other and from 

natives. More specifically, for scrambled phrases containing definite NPs, L1 English 

learners show consistently lower acceptability ratings than L1 Japanese learners and 

German natives, while for scrambled indefinite NPs, both L1 groups demonstrate 
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significantly higher acceptance ratings than the German natives. No differences between 

groups arise for topicalization of definite or indefinite NPs. Hopp (2004) argues that these 

construction-specific differences systematically reflect the incomplete acquisition of 

interface properties of scrambling in that L1 English learners do not master the 

information-structural (defocusing) restrictions on scrambling and neither L2 group 

attains knowledge of the marginality of scrambling indefinites (Chapter 3.8.5). The non-

convergence of the L2 groups is argued to be due to L1 transfer, as non-convergence on 

the TL precisely aligns with differences between L1 and TL interface properties.  

  In a series of experiments on interface aspects of scrambling in English-Dutch 

Interlanguage, Unsworth (2005) studies the production and comprehension of scrambled 

indefinites by adult and child L2 learners of Dutch. Recall from Chapter 3.8.5 that 

scrambling an indefinite forces a specific reading. In two comprehension experiments, L2 

learners were tested on their interpretation of scrambled NP objects in the context of 

negation and the frequency adverbial twee keer (‘twice’). In a truth-value judgement task 

adopted from Krämer (2000), stories were constructed about a character and three 

objects. The character manipulated two objects, removing them from their original 

position, and left one unmanipulated object behind. In the context of (11), for instance, a 

boy caught two of three fish in a pond, leaving one (uncaught) fish behind. 

 

(11) De jongen heeft een vis niet gevangen.                                       (Dutch) 

  The boy    has    a    fish not caught 

  ‘There is one fish the boy did not catch.’     (from: Unsworth, 2005: 273) 

 

As translated in the gloss, the scrambled object NP in (11) induces a specific reading of 

the object as opposed to the existential interpretation (i.e. the boy did not catch any fish) 

of the unscrambled order. In the given context, then, (11) requires a positive response in a 

truth-value judgement task. L2 acquirers, irrespective of proficiency level or age of onset 

(child versus adult), fail to achieve above-chance accuracy.  

  In a second truth-value judgement task, participants were presented with non-

scrambled object NPs or object NPs scrambled across the temporal adverbial twee keer 

(‘twice’). In the scrambled variant (12b), the object NP receives a specific interpretation, 

while the non-scrambled order is ambiguous between a specific and a non-specific 

reading. 

 

(12) a. Het meisje heeft twee keer   een aap    gekieteld.                               (Dutch) 

   The girl     has    two  times  a   monkey tickled 

   ‘The girl tickled a(ny) monkey twice.’ 

  b. Het meisje heeft een aap        twee keer  gekieteld. 

   The girl     has    a     monkey two  times tickled 

   ‘The girl tickled a (certain) monkey twice.’    (from: Unsworth, 2005: 298) 
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Whereas the L2 participants overwhelmingly give target-like reponses in the no-

scrambling condition (12a), the adult and child L2 groups furnish target-like responses in 

the scrambling condition ranging from 7.1% to 63.6% only, with the more proficient 

groups achieving the greater accuracy. In all, though, 22 of the 73 participants show 

consistently target-like performance, which suggests that the acquisition of the 

interpretive constraints of scrambling is possible per se.  

  On both tasks, the target-deviance of adult and child L2 speakers resembles the 

performance of monolingual children acquiring Dutch. For scrambling across negation 

(11), Krämer (2000), Philip (2003) and Unsworth (2005) report that monolingual Dutch 

children fail to give more than 50% target-like responses for specific NPs up to the age of 

eight (Krämer, 2000), nine (Unsworth, 2005) or even twelve (Philip, 2003) when tested 

on comparable truth-value judgement tasks. For scrambling across adverbials (12b), 

monolingual Dutch children between 4 and 5 years of age (Krämer, 2000; Unsworth, 

2005) achieve less than 50% accuracy in the scrambling condition; in fact, it is only at 12 

years of age and above that children demonstrate consistent behaviour at 90% accuracy 

and above.  

  For L1 acquisition, Krämer (2000) relates the late acquisition of the correct 

interpretation of scrambling to a delayed development of discourse integration, namely, 

the ability to use discourse context for the structural interpretation of a linguistic element 

and connecting utterances into a coherent discourse (see also Avrutin, 1999). In 

explaining the concomitant delay of accurate comprehension of scrambled indefinites in 

L2 acquisition, Unsworth (2005) adopts Krämer’s explanation in terms of limited 

discourse integration. She argues that particularly lower-proficient L2 learners are 

affected, i.e. L2ers whose processing capacities are not sufficiently developed to allow 

for an adequate integration of grammatical and discourse information (Unsworth, 2005: 

369). However, neither Krämer nor Unsworth provides any psycholinguistic evidence 

that processing difficulties underlie the non-target-like performance on scrambling in the 

judgement tasks. 

 

5.4.  The L2 processing of non-canonical word orders in German  

 

Although it does not address L2 on-line processing as such, some research on subject-

object alternations in the framework of the Competition Model (e.g. MacWhinney, 2005) 

is informative with respect to the comprehension strategies in the L2.  

  The functionalist Competition Model holds that speakers rely on different 

competing cues, e.g. word order, animacy, case, verb agreement, etc., in attempting direct 

form-to-function mappings in communication (see e.g. MacWhinney, Bates & Kliegl, 

1984). With respect to L2 acquisition, the primary research question of studies couched 

within the Competition Model is whether L2 learners apply the (interaction) of L1 cues in 

L2 comprehension or whether they come to acquire the cue strengths of the TL-system. 
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For native German, MacWhinney, Bates & Kliegl (1984) suggest that the relative 

importance of cues is Case>Agreement>Animacy>Word Order (‘>’ means ‘is stronger 

than’).  

  Kempe & MacWhinney (1998) study L1 English beginning learners of German 

and Russian, based on the assumption that the higher degree of unambiguous case 

marking in Russian (what they term ‘cue validity’) should lead to greater reliance of case 

marking by learners of L2 Russian compared to learners of L2 German. To test this 

hypothesis, Kempe & MacWhinney (1998) crossed the factors animacy (animate-

inanimate), case-marking (ambiguous vs unambiguous) and word order (SVO vs OVS) in 

three-word noun-verb-noun strings, which then formed partly ambiguous or illogical 

sentences. In a timed decision task, subjects had to identify the agent of these sentences 

(e.g. The spoon looks for the pie). The results show that L1 English learners of L2 

Russian are faster and more accurate in identifying OVS orders by case than learners of 

L2 German are, who appear to primarily use animacy and word order as cues for sentence 

interpretation. Even though these results were obtained using partly ungrammatical 

stimuli in an unnatural task (‘agent-identification’) which measured the outcome of post-

processing interpretation processes (for discussion, see, e.g., Fernandez, 2003), they 

suggest that L2 speakers of German use partially different information in comprehending 

the TL compared to natives (as reported in MacWhinney et al., 1984), namely, L1 

English speakers overrely on animacy and word order at the expense of case marking. 

Some more recent processing research that uses natural stimuli corroborates these results. 

  For L1 English learners of German, Jackson (2005) compares reading times and 

comprehension accuracy of German embedded sentences which vary by word order (SO 

versus OS) and animacy of the subject (inanimate versus animate), illustrated in (3) 

above and repeated in (13) for convenience. 

 

(13) a. Ich glaube, dass die Oma                    den Enkel   beschreibt. (SO, animate) 

   I think        that  the grandmotherNOM/ACC the grandsonACC describes 

  b. Ich glaube, dass den Enkel die Oma beschreibt.                (OS, animate) 

  c. Ich glaube, dass der Brief       den Enkel           beschreibt.  (SO, inanimate) 

   I think         that  the letterNOM the grandsonACC describes 

  d. Ich glaube, dass den Enkel der Brief beschreibt.             (OS, inanimate) 

 

Eighteen intermediate and 23 advanced L1 English tutored learners read these sentences 

and answered comprehension questions. Reading times of the total sentences and 

accuracy on the comprehension questions were recorded. As for comprehension 

accuracy, both the native and advanced groups, though significantly different from each 

other in terms of absolute judgement levels, show effects of word order and animacy, 

with SO order and, surprisingly, inanimate-animate orders being rated most acceptable. 
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The intermediate group only shows an effect of animacy, suggesting they do not judge 

word order differences significantly differently.
3
  

  In terms of whole-sentence reading times, native speakers demonstrate a main 

effect of word order and an interaction of word order and animacy (Jackson, 2006), 

which reflects the fact that OS sentences incurred increased processing effort only if both 

NPs are animate. Hence, both structural and lexical (animacy) cues interact in 

determining native sentence comprehension patterns. The intermediate L2 group does not 

show any differences between conditions at all, thus demonstrating a lack of sensitivity to 

either factor (word order, animacy) of the experimental manipulation. The results of the 

advanced group yield a main effect of word order and a main effect of animacy, yet no 

interaction between these factors. These findings suggest that as proficiency increases, 

English learners of German begin to use word order and animacy cues in sentence 

comprehension, although they fail to display native-like reading patterns. 

 

Both the lexical decision study by Kempe & MacWhinney (1998) and the reading 

comprehension study by Jackson (2005; 2006) indicate that the non-native 

comprehension of word order optionality in L2 German, at least at lower levels of 

proficiency, is not guided by target morphosyntactic factors such as case marking. Rather, 

lexical and distributional information, such as animacy and linear position, appear to 

inform IL comprehension of L2 German word order up to and including fairly advanced 

proficiency levels (see also Chapter 2). However, neither study offers data on the on-line 

processing of L2ers as it unfolds in real time. In Jackson (2005), the experimental 

sentences were presented in total, so that potential incremental reanalysis effects in 

processing or their loci could not be recorded. Moreover, the participants in these studies 

were not at or near L2 ultimate attainment, so that their attested behaviour does not speak 

to the potentially attainable comprehension strategies in L2 acquisition. Therefore, it 

cannot be decided whether the differences between natives and L2ers in the studies point 

to asymmetries in the architecture or mechanisms of native versus non-native 

comprehension. Finally, since only L1 English learners were tested, the question remains 

open as to whether the observed performance is specific to this L1-TL pairing or whether, 

e.g., L2 speakers whose native language has scrambling and/or case marking show 

greater sensitivity to case marking in L2 processing and/or different processing patterns. 

 

 

 

                                                 
3 In fact, Jackson (2005) tested the same individuals on the same structures in the same tasks three times in 

the course of seven months to investigate potential learning effects. I only report the results from the first 

tests, since, as Jackson acknowledges, the changes between tests are most likely due to test-retake effects, 

rather than developmental changes in processing competence. Jackson also studied the acceptability and 

reading times of three-place predicates in German embedded clauses (e.g. It is great that the musician 

explained the song to the friend), which will not be discussed here. 
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5.5.  Summary 

 

By way of summary, I briefly assess the evidence supplied by previous research on 

scrambling in L2 acquisition with reference to four key issues of the present thesis, 

namely, convergence, syntax versus interfaces, L1 transfer and processing. 

 

As for convergence, no study to date has been explicitly directed at ultimate attainment of 

scrambling in the L2. For non-endstate L2ers, the comprehension and production studies 

on the syntax of scrambling reviewed in Sections 5.1 and 5.2 indicate that the syntactic 

option of scrambling is aquired by L2 speakers of different L1s, although several studies 

note that the acceptance levels of scrambling of the L2 participants fall below native-

speaker scores (e.g. Iwasaki, 2003; Jackson, 2005; Koda, 1993). Chapters 6 to 8 will 

explore the extent to which L2 speakers at (near-)native proficiency levels converge on 

native judgement levels. 

  As for the interface dimensions of scrambling, previous research on the syntax-

semantics interface of scrambling (Unsworth, 2005) finds that even advanced L2 learners 

suffer difficulties identifying the discourse function and the semantic constraints on 

scrambling (see also Hopp, 2004). Important though the contribution of the Unsworth 

study is, its conclusions are limited to the particular interface studied and do not afford 

inferences as to whether these problems are specific to the syntax-semantics interface or 

whether they extend to other interfaces. To add to the investigation of interfaces, 

Chapters 7 and 8 will address other interfaces of scrambling. 

  As for L1 transfer, Koda (1993) and Hopp (2002; 2005) find that L1-TL matches 

in scrambling lead to higher acceptability ratings of scrambling in the L2. It is as yet an 

open question as to whether this L1 difference is a matter of degree leading to incomplete 

acquisition of scrambling in the TL or whether L1 transfer can entail permanent non-

convergence in L2 scrambling. Further, existing studies leave open whether syntactic and 

interface aspects of scrambling are differentially affected by L1 transfer. In order to 

address these issues, all experiments reported in Chapters 6 to 8 will consider L1 transfer 

as a variable. 

  As for processing, Clahsen (1988), Koda (1993), Hopp (2002), Iwasaki (2003) 

and Unsworth (2005) all speculate that TL-divergence on scrambling in L2 speakers at 

various levels of proficiency is related to processing difficulties (a) of non-canonical 

word orders in general and (b) of integrating different types of linguistic information (i.e. 

syntactic, morphological, semantic, contextual) for the successful comprehension of 

scrambling in particular. An experimental study on real-time comprehension of 

scrambling in English-German Interlanguage (Jackson, 2005) further suggests that non-

native whole-sentence reading patterns diverge from natives, although its conclusions are 

limited to intermediate and advanced L2ers. The processing experiments in Chapters 6 to 

8 contribute data from highest-proficiency L2ers. 
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Before we move on to the empirical part of this thesis at last, this chapter will draw to a 

close with a section outlining the research questions and the hypothesis for the 

experiments. 

 

5.6.  Research questions, hypotheses and predictions 

 

The preceding reviews of (a) data from L2 acquisition (Chapter 1), (b) data from L2 

processing (Chapter 2), (c) the theoretical background on scrambling (Chapter 3), (d) 

psycholinguistic research on the processing of scrambling (Chapter 4), and (e) the L2 

acquisition of scrambling (this chapter) have created a background against which 

different models of adult L2 acquisition and L2 processing can be empirically evaluated.  

  As previewed in the introduction, the general question underlying all of the 

following experiments is formulated in (14). 

 

(14)  General research question 

Do adult speakers at L2 ultimate attainment converge on target off-line 

grammatical knowledge and target on-line processing patterns of German 

scrambling and its associated interface properties? 

 

To answer this question, the following experiments test L1 Dutch, L1 English and L1 

Russian advanced to near-native speakers of German as well as native-speaker controls. 

The experiments consider the interaction of syntax and its interfaces in off-line 

grammaticality judgements and in on-line processing focusing on reanalysis. With respect 

to the general research question, three subquestions will be addressed (15). 

 

(15)  Subquestions for research 

  a. Is there a disjunction in convergence between the syntax and the interfaces      

     of scrambling? 

  b. Is there a disjunction in convergence between grammatical representation  

    and grammatical processing at the interfaces in the L2? 

   c. Do L1 properties affect L2 convergence (L1 influence)?  

 

An overview of the experiments is given in Table 5.1. 
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Interface Phenomenon Experiment number 

Word order & Case marking 1 Syntax - Morphology 

Reanalysis: Incremental 

reanalysis according to 

morphological cues 

2, 3 

Syntax - Semantics Definiteness constraints 4 

Context effects on scrambling 5 Syntax - Information 

Structure Reanalysis: Context effects  6 

Syntax - Lexicon Reanalysis: Dative 

experiencers 

7 

Table 5.1. Overview of experiments. 

 

5.6.1.  Hypothesis 

 

In the sciences, the experimental investigation of potential differences between treatments 

or groups proceeds by falsifying the experimental null hypothesis, namely, that no 

significant differences between treatments or groups exist. With respect to the question of 

whether critical period constraints force an asymmetry between native and late non-native 

language acquisition, Bialystok & Hakuta (1999) express the rationale of null hypothesis 

testing. 

 
One must be prudent, therefore, in accepting the hypothesis for a critical 
period in second language acquisition. Methodologically, one must begin 
with the null hypothesis that no such limitations exist and produce reasons 
why this hypothesis should be rejected. (Bialystok & Hakuta, 1999: 163)

4
 

 

Similarly, research probing whether the mental representations of L2 grammars are 

epistemologically identical or distinct from native grammars starts by assuming the 

experimental null hypothesis that no such differences exist (e.g. Schwartz, 1987; 1998; 

White, 1996). Translated into the context of this study, the experimental null hypothesis 

would predict statistically indistinguishable performance of L2 speakers and natives. 

Note, however, that an experimental null hypothesis stating equality between groups 

cannot be verified as such. If no group differences are found between non-natives and 

natives, this could mean that the experimental null hypothesis is correct; alternatively, it 

                                                 
4 Others claim that “positing maturational constraints [...] is the unmarked hypothesis, because they are so 

well attested in the development of other animal species, in other types of human learning, and in other 

human neurological abilities” (Long, 1990: 233, italics in original; see also Bley-Vroman, 1990; 

Hyltenstam & Abrahamsson, 2003). Note that such approaches frame the investigation of late L2 

acquisition differently by comparing it to other types of neurocognitive development across species, 

namely, those subject to a critical period, rather than comparing it to first language acquisition. From a 

linguistic point of view that aims to uncover the linguistic mechanisms and architecture of late-learned L2s, 

though, the experimental null hypothesis must posit identity with native linguistic architecture. 
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could be that there is in fact a group difference, yet it was not found, i.e. a Type II error 

may have occurred.  

  We can substantiate the experimental null hypothesis by relating it to the working 

definition of the Critical Period Hypothesis given in Chapter 1.4.1, and repeated in (16). 

 

(16)  Critical Period Hypothesis (working definition) 
There is a critical period for language acquisition terminating at the latest by 
puberty, beyond which it is not possible to acquire native-like neurocognitive 
representations and processing of (components of) syntax and its interfaces. 

 

Since the Critical Period Hypothesis in (16) appeals to qualitative differences in grammar 

representation and processing as the consequence of maturation, the experimental null 

hypothesis can be reconceptualized in the Fundamental Identity Hypothesis in (17).  

 

(17) Fundamental Identity Hypothesis
5
 

There are no fundamental differences between non-native and native grammatical 
representation or processing architecture forced by a critical period. Differences, 
if found, relate to factors characterizing L2 acquisition independently of a critical 
period, e.g. L1 transfer or performance factors, such as computational limitations, 
etc. 

 

The subsequent chapters will explore to what extent the Fundamental Identity Hypothesis 

in (17) can be upheld in face of the off-line and on-line data on the syntax of scrambling 

and its interfaces. It is important to note that the Fundamental Identity Hypothesis does 

not predict statistical identity in performance for non-natives and natives. The 

Fundamental Identity Hypothesis refers to qualitative identity in native and non-native 

grammatical and processing architecture, and not to quantitative identity in performance 

data. If quantitative differences between non-native and native performance are found, 

what must be evaluated is whether they index qualitative differences reflecting critical 

period effects or whether they can be accounted for in terms of aspects of L2 acquisition 

that are not maturationally bounded.  

  Nevertheless, since the Fundamental Identity Hypothesis derives conceptually 

from the experimental null hypothesis, the inherent problems of null hypothesis testing in 

terms of verifiability outlined above carry over to the Fundamental Identity Hypothesis. 

This should be kept in mind in the interpretation of the findings. In order to assess 

whether the experimental findings could be interpreted as pointing to qualitative 

                                                 
5 The Fundamental Identity Hypothesis derives the name from its opposition to Bley-Vroman's (1990) 

'Fundamental Difference Hypothesis' which posits qualitative differences between non-native and native 

grammatical representation and processing as a consequence of a critical period. However, the 

Fundamental Identity Hypothesis is by no means novel, and its assumptions and content underlie much 

previous research and theorizing in L2 acquisition. Most directly, it is related to the Full Transfer/Full 

Access model (Schwartz & Sprouse, 1996) of L2 grammar acquisition (for variants, see Herschensohn, 

2000; White, 2003b). 



Chapter 5 

 

192

differences due to a critical period, the results from the experiments will thus also be 

discussed with reference to different approaches to L2 acquisition outlined in Chapters 1 

and 2 that do partly posit qualitative differences between non-natives and natives.  

 

5.6.2.  Approaches to L2 acquisition and their predictions 

 

Three families of approaches to L2 ultimate attainment will be considered, namely 

approaches postulating (a) grammatical impairment as a result of a critical period, (b) 

divergence in processing routes as a result of a critical period, and (c) limitations in 

computational capacity. At this point, I outline the general predictions of these 

approaches as they relate to the subquestions guiding the experiments in (15).  

 

5.6.2.1. Grammatical impairment 

 

5.6.2.1.1. Syntax-morphology interface: The ‘Failed Functional Features’ Hypothesis  

 

As discussed in Chapter 1.3.6.2.1, the ‘Failed Functional Features’ Hypothesis postulates 

that specific subparts of syntax, so-called uninterpretable features associated with 

inflection, are immune to resetting in adult L2 acquisition (e.g. Hawkins & Chan, 1997; 

Tsimpli, 2003). Due to maturational fixation of morphosyntactic parameters, adult L2 

speakers are argued to be restricted to uninterpretable features of the L1 and to attempt to 

emulate different TL systems within the limits of the L1 syntax.  

  This approach predicts that the L1 determines convergence on scrambling and its 

associated interface properties. Since impairment is postulated for syntax, i.e. at the level 

of grammatical knowledge, no principled difference are expected between off-line and 

on-line tasks since both require the availability of target morphosyntax.  

 

5.6.2.1.2. Syntax-discourse interface: The ‘Interpretable Features’ Hypothesis 

 

As discussed in Chapter 1.3.6.4, the ‘Interpretable Features’ Hypothesis holds that non-

convergence in advanced and endstate L2 acquisition affects only the syntax-discourse or 

syntax-lexicon interface that express interpretive effects. Sorace (2003; 2005) argues that 

these interfaces remain indeterminate, such that adult L2 learners waver between the L1 

option and the TL option, thus manifesting divergent ‘residual optionality’ in form-to-

interpretation mappings of the TL.  

  With respect to the research questions at issue, this approach predicts a clear 

asymmetry between target-like syntactic knowledge and divergent interface knowledge. 

Importantly, the approach claims that – ceteris paribus – only interfaces mapping 

interpretive information, i.e. the syntax-semantics and the syntax-discourse interface, 

should be associated with permanent difficulty. For these, convergence should be 
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restricted to L2 speakers whose L1 has analogous interpretive properties as the TL. As for 

task, representational problems with interpretive features should obtain across tasks.  

 

5.6.2.1.3. Syntax-Parsing interface: The ‘Shallow Structure’ Hypothesis 

 

As discussed in Chapter 2.7.1, the ‘Shallow Structure’ Hypothesis (SSH) claims that L2 

speakers underuse syntactic information because L2 grammars allegedly do not represent 

abstract phrase structure (Clahsen & Felser, 2006b). Instead, the SSH assumes that L2ers 

rely on non-syntactic cues, e.g. animacy, plausibility, linear order, etc., for creating filler-

gap dependencies such as scrambling.  

  The SSH predicts a correspondence between off- and on-line behaviour, albeit not 

necessarily a strict correspondence in that target-like off-line knowledge aligns with 

target-like on-line behaviour or deviant off-line knowledge with deviant on-line 

performance. Since off-line tasks are susceptible to metalinguistic knowledge and do not 

necessarily tap into implicit, subconscious linguistic knowledge, off-line tasks could 

show target-like behaviour, while on-line performance is deviant. As for L1 transfer, the 

SSH raises the option that L2 processing might be indirectly fed by L1 influence via the 

transfer of grammatical knowledge. However, the studies carried out in this framework 

fail to find such L1 effects (e.g. Felser & Roberts, 2007; Marinis et al., 2005; 

Papadopoulou & Clahsen, 2003), concluding that L1 effects do not modulate L2 

processing. 

 

5.6.2.2. Differences in mental processing: The ‘Declarative/Procedural’ (DP) model 

 

As discussed in Chapter 2.7.2, the DP model by Ullman (2005), representing several 

related models, contends that two neurocognitive processing routes support language 

acquisition, the declarative memory system and the procedural system. For mature L1 

speakers, the highly routinized processing of morphosyntax is supported by the 

procedural system. In adult L2 acquisition, maturational effects are argued to attenuate 

the procedural system, so that adult L2 speakers, unlike adult L1 speakers, rely 

predominantly on the declarative system, i.e. memorized chunks and schemas. According 

to the DP model, the involvement of the procedural system increases relative to 

proficiency, with the potential of convergence on the TL.  

  For the present experiments, L2 speakers should predominantly exhibit non-

convergence in on-line tasks requiring the involvement of the procedural system. For the 

processing of dependencies like scrambling, the DP model predicts that group differences 

align with proficiency differences, rather than L1 differences.  
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5.6.2.3. Computational problems: Capacity limitations 

 

As discussed in Chapters 1.3.6.2.2. and 2.7.3, this family of approaches, such as the 

‘Missing Surface Inflection’ Hypothesis (Prévost & White, 2000b) and the Capacity 

model (e.g. McDonald, 2006), holds that non-convergence in L2 acquisition is not due to 

representational deficits but to computational or capacity limitations. In principle, then, 

these approaches subscribe to the Fundamental Identity Hypothesis in (17) by assuming 

no qualitative, and only quantitative, differences between non-native and native 

performance.  

  For the present study, this means that differences between native and non-native 

performance should not be specific to either syntactic or interface phenomena per se; 

rather, asymmetries should relate to the complexity of computational processes required, 

the computational task demands and the computational resources as well as the 

proficiency level of L2 speakers. Accordingly, a greater deal of divergence is likely to 

surface in on-line experiments, especially in speeded tasks, as the computational demands 

increase. As for L1 effects, it could be that computational problems affect L2 

performance irrespective of L1 properties. However, in cases of identical or highly 

similar properties in the L1 and TL, it is conceivable that processing routines can transfer 

from the L1 to the L2, thus augmenting the efficacy of coordinating these information 

types in the L2.  

 

In sum, the approaches recruited for the present study make different predictions as to 

(non-)convergence of non-native performance on syntax and its interfaces along different 

dimensions. I will return to them in the general discussion of the experimental findings in 

Chapter 9 in order to situate the research findings within the frameworks of the 

approaches on endstate L2 acquisition. 
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6.  The Morphosyntax of Scrambling at L2 Ultimate Attainment 
 

Introduction 

 

In this chapter, I consider the syntax-morphology interface in L2 off-line and on-line 

performance in the context of German scrambling. Three experiments test whether L2ers 

converge on the morphosyntax of scrambling in off-line judgements (Experiment 1), 

whether L2ers effect incremental syntactic reanalysis according to morphological cues in 

on-line reading (Experiment 2), and whether L2ers show native patterns of reanalysis in 

speeded judgements (Experiment 3). 

The results show that near-native L2ers across L1s converge on target patterns of 

incremental reanalysis across the three experiments. However, the degree of target-like 

performance among the L2 groups varies according to (a) proficiency level, (b) L1 and 

(c) task. I argue that these effects can be systematically related to the computational load 

of L2 processing. I conclude that the patterns of (non-)convergence on the morphosyntax 

of scrambling obtained in Experiments 1-3 are compatible with the Fundamental Identity 

Hypothesis, i.e. that non-native and native grammars and processors are qualitatively 

identical. 

This chapter is structured as follows: First, Section 6.1 gives an overview of the 

experiments and presents the research questions. Second, Section 6.2 presents 

background on the participants; then, Section 6.3 outlines the proficiency testing that was 

used to allocate the participants to proficiency groups. Subsequently, I present the 

rationale and discuss the results from each of the three experiments: Section 6.4 reports 

on off-line judgements on the morphosyntax of scrambling (Experiment 1). Section 6.5 

recaps the essentials of the native processing of scrambling, which form the background 

for Experiments 2 and 3. Experiment 2 is reported in Section 6.6, and Experiment 3 in 

Section 6.7. In the general discussion (Section 6.8), I put the results from Experiments 1-

3 together in order to characterize the processing of morphosyntax in advanced to near-

native L2 speakers, and I relate it to the Fundamental Identity Hypothesis. 

 

6.1.  Overview and research questions 

 

This chapter presents and discusses three experiments that test whether L2 speakers 

converge on target patterns of morphosyntax in off-line and on-line behaviour. 

Previous research on L2 ultimate attainment finds that L2ers have difficulties with 

L2 inflectional morphology (Chapter 1, Franceschina, 2005; Lardiere, 2007; White, 

2003a). These difficulties are modulated by L1 influence (Franceschina, 2005). 

Analogously, (non-near-native) L2ers fail to use morphosyntactic cues to native degrees 

in L2 processing (Jackson, 2005; Jiang, 2004; Sabourin, 2003). Against the background 

of these findings, one major question in current research is whether non-convergence in 
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off- and on-line performance on morphosyntax is indicative of representational 

impairment in L2 grammars (e.g. Clahsen & Felser, 2006b; Hawkins & Chan, 1997; 

Tsimpli, 2003) or computational problems in L2 use and comprehension (McDonald, 

2006; Prévost & White, 2000b).  

Since German OS orders derived by scrambling are morphologically marked by 

case, convergence on scrambling in the L2 requires target use of case morphology. An 

off-line judgement task (Experiment 1) tests whether advanced to near-native L2 speakers 

converge on grammatical knowledge of the syntax of scrambling and the morphological 

means of indexing word order alternations by case marking. Two on-line experiments 

examine whether morphosyntax is used in the real-time processing of scrambling. 

Specifically, a self-paced reading task probes whether L2ers show incremental effects of 

reanalysis in scrambling (Experiment 2). The results tell us whether L2ers establish 

syntactic dependencies on-line by using morphological cues. Second, a speeded 

grammaticality judgement task considers whether reanalysis is differentially informed by 

morphological feature type (Experiment 3). Its results tell us whether the grammatical 

informativity of morphosyntactic features is implicated in L2 processing. Accordingly, 

the three general questions addressed in three experiments are, respectively:  

 

(Q1)  Do L2 speakers show knowledge of the morphosyntax of scrambling in off-line 

judgements? 

(Q2)  Do L2 speakers show incremental reanalysis in on-line reading? 

(Q3)  Do L2 speakers use morphological information for reanalysis in speeded on-line 

judgements? 

 

The three experiments are each conducted with 20 L1 English, 20 L1 Dutch and 19 L1 

Russian learners, so that comparisons between different L1 groups can be made. 

Participants were allocated to two proficiency groups (see below), matched across L1s, so 

that comparisons based on proficiency level could be carried out. This way, we can 

differentiate between effects of proficiency and L1 effects. Finally, each participant 

completed all three experiments, so that within-group comparisons across tasks are 

possible. This means that three additional comparative research questions are formulated: 

 

(Q4)  Are there differences between off-line judgements and on-line processing of 

scrambling? 

(Q5)  Are there L1 differences in off-line judgements or on-line processing of 

scrambling depending on whether the L1 instantiates scrambling (English versus 

Dutch and Russian) or depending on whether the L1 instantiates scrambling and 

case marking (English and Dutch versus Russian)? 

(Q6)  Are there proficiency differences in judgements or processing of scrambling 

constructions? 
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Table 6.1, adapted from Chapter 3, summarizes the varying L1 properties of the groups in 

the morphosyntax of word order variation. 

 

 Target  L1s 

 GERMAN ENGLISH DUTCH RUSSIAN 

Basic word order SOV SVO SOV SVO 

Short scrambling + - + +  

Medium scrambling + - - + 

 Syntax-Morphology  

(Case) 

+ - - + 

 Syntax-Morphology 

(Verbal agreement) 

+ + + + 

Table 6.1. Cross-linguistic differences in the morphosyntax of scrambling. 

 

The cross-linguistic differences in word order and case marking implicate different 

conditions for L1 transfer. English does not instantiate scrambling or case marking on full 

NPs and it has SVO in embedded clauses. Dutch parallels English in its lack of case 

morphology on full NPs; however, in basic word order (SOV) and limited scrambling, 

Dutch is like German. Finally, Russian has scrambling and overt case marking, yet basic 

word order is SVO. Experiments 1-3 will ascertain to what extent the differences between 

the L1s in basic word order, scrambling or case morphology affect (non-)convergence on 

scrambling in L2 German. 

 

6.2.  Participants 

 

For the experiments reported in this chapter, 20 advanced to near-native L1 English 

speakers (13 female; 2 left-handed), 19 L1 Russian speakers (17 female; 0 left-handed), 

20 L1 Dutch speakers (15 female; 2 left-handed) and 20 native German controls (9 

female; 3 left-handed) were recruited. All participants had normal or corrected-to-normal 

vision and were apparently healthy at the time of testing. To make sure that all non-native 

speakers in this study clearly were adult L2 learners, only participants who started 

learning German after age 11 were included in this study. All non-native participants 

were residents in Germany at the time of testing, and they had each been exposed to 

German for more than ten years. All non-natives had attended higher education. Their 

ages ranged from 21-66 years (see Table 6.2). Participation in the experiments was 

exclusively contingent on age of onset, residence in Germany and the results on the 

proficiency test. In order to allow for a larger set of advanced to near-native L2 speakers 

to be tested in the study, there was no criterion of minimum length of residence or 

minimum length of exposure. In fact, all participants had spent more than three years in 

German-speaking countries and had had extensive exposure to German. All participants 

completed a questionnaire about their language backgrounds (see Appendix A for 

additional background characteristics of the participants). The non-native participants 
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were recruited through personal networks and postings in on-line forums and 

newsgroups, and through English-, Russian-, or Dutch-speaking clubs, societies, 

churches, kindergardens and schools. Since the recruitment materials stressed the 

importance of advanced proficiency in German, participants who volunteered to take part 

in the study tend to represent a self-selected, highly proficient subsample of late L2 

learners. The non-native participants received chocolates and took part in a prize draw of 

book vouchers as reimbursement for participation. 

 

6.3.  Proficiency measure and allocation to proficiency groups 

 

In order to estimate the proficiency in German of the non-native participants, two tasks 

on comprehension and production skills in the target language were administered: a C-

test and a picture-description task eliciting spontaneous speech. 

 

6.3.1.  C-test 

 

A C-test served as the main independent measure of proficiency in this study. C-tests are 

written tests of general language proficiency that present several texts with missing 

information (for details, see, e.g., Grotjahn, 2002). A C-test consists of a number of texts: 

Starting from the second sentence of each text, the second half of every second word is 

deleted, and participants have to fill in the missing endings of words (1). 

 

(1) This is an example of a C-test. Starting fr__ the sec___ sentence o__ each te__, 

the sec___ half o__ every … 

 

In correlational studies, C-tests have been shown to yield a better fit with extensive 

proficiency tests than, e.g., cloze tests (e.g. Grotjahn, 2002 and references therein). For 

this study, a C-test was chosen mainly for three reasons: (a) A C-test is made up of 

several authentic texts from different topics and genres and thus does not advantage 

participants with specialist lexical knowledge of a particular subject matter. (b) A C-test 

focuses less on lexical knowledge than the cloze test does and more on grammatical 

knowledge. Since the main experiments in this study concern (the use of) grammatical 

knowledge, it seemed favourable to employ a proficiency measure that taps these aspects. 

(c) A C-test allows for the exact scoring of responses without loss of accuracy since semi-

deletions of words generally do not permit acceptable alternative completions.  

A 113-item C-test consisting of five authentic texts taken from newspapers, 

magazines and book chapters was constructed (see Appendix B). The individual texts 

contained between 16 and 27 deletions and ranged in subject matter from environmental 

policy via culture to nuclear theory. The test was piloted on several advanced non-native 

speakers of German, none of whom took part in the main study. Following some minor 
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changes, the test was administered on the Internet, where participants could log onto the 

website. Instructions preceded the task, and participants were told to complete the test in 

one session. There was a time limit of three minutes for each text. Several safeguards in 

the programming ensured that participants (a) did the test in one session, (b) could not go 

back to or redo (parts of) the texts for which the time limit had elapsed and (c) could not 

do the test more than once. Scoring was automatic and only exact matches were counted 

as correct. The combined accuracy score for all texts was recorded and also displayed for 

the participants upon completion of the task. Table 6.2 shows that native speakers scored 

between 76% and 93%, and the non-natives scored between 43% and 89%.  

Given the comparatively wide score variation among the non-natives, they were 

subdivided into proficiency groups in order to be able to consider potential effects of 

proficiency level in the main experiments. The fairly small number of participants in each 

language group did not allow for numerous proficiency groups; the non-natives were 

therefore allocated to two proficiency groups according to the median score in the cloze 

test for each language group, namely, advanced (<67%) and near-native (≥67%). This led 

to a very balanced distribution of participants in groups for each language. Note that the 

near-natives did not all fall into the native range of C-test scores, although there was 

some overlap with 3 L1 English, 4 L1 Dutch and 2 L1 Russian subjects scoring within the 

native range.  

A one-way ANOVA with Proficiency score as the dependent variable and Group 

(advanced English, near-native English, advanced Dutch, etc.) as the independent 

variable showed a significant effect of group (F(5,52) 28.379, p<0.001). Post-hoc 

pairwise t-tests for independent samples (Bonferroni adjustment) on the proficiency 

scores demonstrate that there are no statistically significant differences either between 

any of the three advanced groups (p=1) or between any of the near-native groups 

(p≥0.938), yet there are statistically significant differences between the advanced groups, 

on the one hand, and the near-native groups, on the other hand (p<0.001). For proficiency 

groups collapsed across L1s, the near-natives are significantly different from the 

advanced group (F(1,56) -11.676, p<0.001). These comparisons underline the differences 

in proficiency between the advanced and near-native groups. Detailed participant 

information is listed in Table 6.2. 
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 ENGLISH 

Advanced 

ENGLISH 

Near-

Natives 

DUTCH 

Advanced 

DUTCH  

Near-

Native 

RUSSIAN 

Advanced 

RUSSIAN 

Near-

Native 

GERMAN 

N 10 10 10 10 10 9 20 

range 43%-61% 67%-81% 46%-62% 67%-89% 51%-61% 66%-81% 76%-93% C-test 

(timed) 

(%) 
aver. 53% 71% 54% 76% 55% 73% 83% 

range 17-35 12-41 14-43 12-32 12-25 10-15 Length of 

exposure 

(years) 
aver. 24.2 22.2 27.0 23.0 14.9 13.0 

range 3-31 3-32 3-15 5-30 3-15 4-14 Length of 

residence 

(years) 
aver. 19.5 14.5 7.7 14.2 8.3 9.1 

range 12-30 11-22 11-26 12-20 11-37 11-24 Age of 

onset  

(years) 
aver. 19.3 15.3 13.9 13.7 17.8 13.7 

 

range 31-66 27-55 28-58 24-48 23-49 21-36 25-69 Age  

(years) aver. 50.6 37.6 38.8 36.8 31.2 26.8 51.4 

Table 6.2. Participant information by group. 

 

6.3.2.  Picture-description task 

 

On top of completing the C-test, all non-native participants and some native speakers 

took part in a speech-elicitation task based on a picture description. This task was 

selected in order to gain a glimpse of the production of the L2 and aspects, such as 

accent, fluency, etc., that cannot be tapped in a standardized comprehension-based test.  

In this task, participants were asked to describe and talk about a picture and a 

cartoon-strip consisting of four frames. The picture was a copy of the “Cookie Theft” 

picture from the Boston Diagnostic Aphasia Examination (Goodglass & Kaplan, 1983), 

and the cartoon strip depicted a tragic and violent event at a railway crossing. The speech 

samples of the subjects were digitally recorded and stored on a computer. Participants 

took between 45 seconds and 5 minutes 30 seconds for this task. The speech samples 

were analysed in two ways: first, an index of errors/mistakes was computed for each 

participant; second, each speech sample was rated by 3 native speakers of German. The 

index gives a picture of the accuracy in the L2 production of morphosyntax and the TL 

vocabulary, and the rating gives an estimate of the degree of native-likeness of the L2 

participants in speech production. 

The results from the two analyses are presented here to support the allocation of 

participants to proficiency groups according to the C-test. It was decided not to use the 

speech-elicitation data for dividing participants according to proficiency level because of 

the non-standardized nature of the task and analysis. Four reasons were relevant: (a) 

There is drastic variation in the length of individual speech samples. (b) Subjects could 

use avoidance strategies in their production to eschew specific grammatical or lexical 
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knowledge deficits. (c) Calculating an error index is hampered by the syncretism in, e.g., 

the German article system, which potentially leads to an underestimation of the actual 

errors/mistakes in production. (d) Even with trained judges, rating speech samples is 

inherently a non-standardized way of gauging proficiency. Therefore, the findings of the 

speech-elicitation data will be presented to provide supplementary and converging 

evidence for the division of participants into proficiency groups according to the C-test 

scores. 

 

6.3.2.1. Index of errors 

 

To obtain a measure of the accuracy of the L2 production by the non-natives, all speech 

samples were analysed for the number of errors/mistakes.
1
 Errors were coded in the areas 

of (a) syntax, (b) case marking, (c) gender marking and (d) lexical errors (e.g. wrong 

choice of word or phrase, choice of non-existing words, choice of non-German words). In 

light of the syncretism of case and gender marking in German, only unambiguous errors 

in case or gender marking were counted. Errors were coded by listening to the speech 

samples. Subsequently, the speech samples were rechecked. 

Given that the length of the individual speech samples varied considerably, an 

index of errors as errors per minute was computed for the participants of each proficiency 

group as defined by the C-test. Table 6.3 presents the results broken down by group. The 

first row of data presents the total time of all speech samples for a given group. In the 

lower rows, the numbers are errors per minute; the actual number of errors is given in 

parentheses. The two rightmost columns present collapsed indices of errors for the 

advanced and the near-native groups respectively; these were obtained by adding the 

speech samples from each language group at the same proficiency level and then dividing 

them by the total number of errors in each category. 

For each language group, the near-natives produced fewer errors than the 

advanced speakers in all types; for all languages collapsed, the near-natives across L1s 

also produced fewer errors than the advanced speakers. However, the L1 Dutch near-

natives produced relatively more errors than their L1 English and L1 Russian near-native 

counterparts for most types of errors. It is interesting to note that although the matching 

proficiency groups across L1s behave similarly overall, there appears to be L1-specific 

performance in some types of errors. The L1 Dutch subjects seem to make comparatively 

fewer syntactic errors than their L1 English and L1 Russian counterparts, whereas the L1 

Russians seem to perform better on case and gender than the two other groups. Although 

the L1 groups scored comparably in the C-test, these differences in production appear to 

                                                 
1 From the speech samples, it cannot be assessed whether a non-target form is a mistake, i.e. a performance 

inaccuracy, or an error, i.e. a systematic deviation from the target (e.g. Gass & Selinker, 2001). Since the 

index is calculated with an interest to uncover systematic differences in L2 performance, I henceforth refer 

to it as an index of errors, although some subset of the errors may in fact be mistakes. 
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reflect L1 differences in L2 German proficiency and foreshadow some of the L1-specific 

differences attested in the main experiments reported in this chapter.  

 

 English 

Adv. 

(n=10) 

English 

Near-

Native 

(n=10) 

Dutch 

Adv. 

(n=10) 

Dutch 

Near-

Native 

(n=10) 

Russian 

Adv. 

(n=10) 

Russian 

Near-

Native 

(n=9) 

All 

Adv. 

(n=30) 

All 

Near-

Natives 

(n=29) 

total 

time 

(min) 

18:00 24:10 16:00 16:40 15:10 21:10 49:10 61:50 

errors per minute (total) 

syntax  0.72 (13) 0.12 (3) 0.31 (5) 0.06 (1) 0.86 (13) 0.14 (3) 0.63 (31)  0.11 (7) 

case 0.39 (7) 0.08 (2) 0.56 (9) 0.42 (7) 0 0 0.33 (16) 0.15 (9) 

gender 1.33 (24) 0.29 (7) 1.44 (23) 0.96 (16) 0.40 (6) 0.05 (1) 1.08 (53) 0.39 (24) 

lexical 0.94 (17) 0.66 (16) 1.12 (18) 1.08 (18) 0.93 (14) 0.57 (12) 1.00 (49) 0.74 (46) 

total 3.39 (61) 1.16 (28) 3.43 (55) 2.53 (42) 2.19 (33) 0.75 (16) 3.04(149) 1.39 (86) 

Table 6.3. Index of errors based on speech samples. Numbers denote errors per minute, the 

actual number of errors is given in parentheses. 

 

In sum, the analysis of the rate of errors in L2 production underscores that the proficiency 

differences obtained in the C-test also reflect accuracy in L2 production. The production 

data thus supply converging evidence of proficiency differences between the L2 

participants.   

 

6.3.2.2. Rating 

 

Following the rationale in, e.g., White & Genesee (1996), all speech samples were also 

rated on five dimensions: (a) fluency, (b) choice of vocabulary, (c) expression, (d) 

mistakes and (e) accent or pronunciation. Three native speakers of German listened to all 

non-native speech samples, which were interspersed with speech samples of native 

German speakers, and rated the samples. The raters had no knowledge of the C-test score 

of a participant or the index of errors associated with a particular speech sample, nor did 

they know whether a particular sample was from a native or a non-native speaker. The 

raters scored each sample on the five dimensions using a ten-point rating scale. 10 was 

defined as the score for comprehensive native-likeness, and 0 was the score for most 

perceptible non-native-likeness (see Appendix C for details). The interrater reliability was 

calculated as an intraclass correlation across all raters and all subjects for the average 

scores across all dimensions, and a Cronbach’s α of 0.798 indicates a high interrater 

reliability. Table 6.4 lists the results for the five dimensions for each language and each 

proficiency group. The native speaker group scored 8.5 points or higher on each of the 

dimensions. 
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 English 

Adv. 

(n=10) 

English 

Near-

Native 

(n=10) 

Dutch 

Adv. 

(n=10) 

Dutch 

Near-

Native 

(n=10) 

Russian 

Adv. 

(n=10) 

Russian 

Near-

Native 

(n=9) 

All Adv. 

(n=30) 

All 

Near-

Natives 

(n=29) 

total score  6.2 7.6 7.4 8.5 6.2 7.9 6.6 8.0 

fluency  6.6 8.0 8.2 9.1 6.6 7.9 7.1 8.3 

vocabulary 6.5 8.0 6.9 7.6 7.7 7.4 6.9 8.1 

expression 6.4 7.7 7.4 8.6 6.4 8.2 6.7 8.2 

mistakes 6.1 7.4 7.0 8.5 6.0 7.9 6.4 8.0 

accent 5.4 6.9 7.4 8.5 6.2 7.9 5.9 7.5 

Table 6.4. Ratings of speech samples. 

 

The results from the rating study show differences according to proficiency level as well 

as according to L1. As for proficiency, the near-native groups receive consistently higher 

ratings than the advanced groups. In terms of L1 differences, the L1 English and L1 

Russian groups score on a par in total scores, while the L1 Dutch groups attain higher 

ratings. On accent, the three L1 groups pattern differently, with the L1 English groups 

scoring lowest, the L1 Russian groups scoring higher and the L1 Dutch groups scoring 

highest.  

Since the rating dimensions are not discrete, and, for instance, the score for 

expression may partially overlap with fluency, etc., it was decided that the data would not 

be used for further correlational analyses within the speech ratings. In order to establish 

the relation between the picture-desciption task and the C-test, a correlational analysis 

was run on the z-scores of total scores of each participant in each test. There is a 

moderate correlation r=0.536 (p<0.01) between the scores of the C-test and the rating of 

the speech samples. 

In sum, the C-test and the picture-description task point to substantial differences 

in L2 proficiency among the non-native participants. By and large, the results of the two 

tasks converge in yielding differences between a high-scoring ‘near-native’ group and a 

lower-scoring ‘advanced’ group, as defined by the C-test scores. Proficiency level will be 

considered as a variable in all following experiments. 

 

6.4.  Experiment 1: Off-line grammaticality judgements 

 

The first experiment reported in this chapter investigates off-line knowledge of the 

morphosyntax of word order variation in L2 German.  

The aim of this experiment is to establish whether non-natives allow for word 

order optionality and recognize syntactic reordering flagged by morphological, i.e. case, 

cues. In addition, it investigates whether the L2 groups have acquired the constraints on 

word order and case marking. Specifically, the research questions are: 
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(Q1.1) Do L2 speakers accept scrambling as a distributional option in the TL? 

(Q1.2) Do L2 speakers show differences in acceptance between canonical SO and 

scrambled OS orders? 

(Q1.3) Do L2 speakers differentiate scrambling from ungrammatical word orders, on the 

one hand, and from ungrammatical case marking, on the other? 

(Q1.4) Are there proficiency or L1 effects? 

 

As a reference point for studying L1 transfer effects, Table 6.5 (adapted from Table 6.1) 

summarizes the cross-linguistic morphosyntactic differences relevant in the context of 

Experiment 1. 

 

 Target  L1s 

 GERMAN ENGLISH DUTCH RUSSIAN 

Basic word order SOV SVO SOV SVO 

 Short scrambling + - + + 

 Medium scrambling + - - + 

Case marking + - - + 

Table 6.5. Cross-linguistic differences relevant in the context of Experiment 1. 

 

A judgement task was designed that encompassed both grammatical and ungrammatical 

word orders and case marking. The task was partially based on and adapted from Keller 

(2000b, Experiment 6). The experiment also probed off-line interface knowledge of word 

order optionality, in particular the interaction of syntactic reordering with discourse 

context and definiteness. These aspects of the experiment will be discussed in later 

chapters (Chapter 7). However, the complete design of the experiment will be presented 

here. The target pattern of responses is given in (P.1). 

 

(P.1) Target pattern for Experiment 1 

Scrambling is accepted significantly more than ungrammatical word orders and 

sentences ungrammatical by case marking. 

 

6.4.1.  Materials 

 

Sentences were constructed that consisted of a matrix clause and an embedded clause 

containing an animate subject and an inanimate object as well as a transitive verb. A 

partially factorial design was employed which crossed the factors Word Order, Context 

and Definiteness. All factors pertained to the embedded clause. The factor Word Order 

had two levels: non-scrambled (SOV) (2a) and scrambled (OSV) (2b). 
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(2) a. Maria glaubt, dass der      Vater  den    Wagen  kauft. 

  Maria thinks  that  theNOM father theACC car      buys 

b. Maria glaubt, dass den Wagen  der Vater  kauft. 

Maria thinks  that  the  car         the father  buys 

 

The factor Context realized effects of information structure. A wh-question designated as 

focus the constituent corresponding to the wh-element in the answer. Correspondingly, all 

other constituents are given information. The factor context had three levels: ALL-Focus 

(3a), SUBJECT-Focus (3b) and OBJECT-Focus (3c). 

 

(3) a. Was gibt's Neues? 

  ‘What's new?’ 

b. Wer kauft den Wagen? 

‘Who buys the car?’ 

c. Was kauft der Vater?  

‘What does the father buy?’ 

 

The factor Definiteness pertained to the object in the embedded clause, and it had two 

levels: definite (4a) and indefinite (4b). 

 

(4) a. Maria glaubt, dass der Vater den  Wagen kauft. 

  Maria thinks  that  the father the   car       buys 

b. Maria glaubt, dass der Vater einen Wagen kauft. 

 Maria thinks  that  the father a        car       buys 

 

Two further factors were included: ungrammatical embedded Verb-Position Violation 

(SVO/V2) crossed with Word Order (5), and ungrammatical Case Violation crossed with 

Word Order (6). The ungrammatical word orders in (5) display correct case marking, yet 

the sentences instantiate illicit SVO/OVS word order in the embedded clause, since the 

verb is not in clause-final position. SVO/OVS coincides with V2, the mandatory word 

order in German matrix clauses. The ungrammatical orders in (6) display correct word 

order but ungrammatical case marking, i.e. nominative case on both the subject and the 

object. The word-order violations and the case violations were each crossed with the 

factor Context. 

 

(5) a. Maria glaubt, dass der Vater kauft einen Wagen. 

  Maria thinks  that  the father buys  a     car 

b. Maria glaubt, dass den Wagen kauft der Vater. 

Maria thinks  that  the   car       buys the father 
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(6) a. Maria glaubt, dass der Vater        der Wagen  kauft. 

  Maria thinks  that  the fatherNOM   the carNOM   buys 

b. Maria glaubt, dass der Wagen       der Vater        kauft. 

  Maria thinks  that  the carNOM        the fatherNOM buys 

 

This design yielded a total of Word Order x Context x Definiteness = 2 x 3 x 2 cells plus 

Verb Position Violation x Case Violation x Word Order = 2 x 2 x 3, for a total of 24 cells.  

 

6.4.2.  Assignment to groups and lists 

 

There were eight lexicalizations for each cell, which resulted in a total 192 stimuli. The 

items were distributed across lists, such that each lexicalization occurred once in each 

context (ALL-Focus, SUBJECT-Focus, OBJECT-Focus) per list. The lexicalizations 

were adapted from Keller (2000b, Experiment 6). As reported in Keller (2000b), the 

lexicalizations were matched for frequency on the basis of the lemmatized version of the 

Frankfurter Rundschau corpus. 

 

6.4.3.  Fillers 

 

In addition to the experimental items, the task included 10 fillers, thus yielding a total of 

34 items per list. The fillers were the same for each list and encompassed constructions 

different from those of the experimental items. The acceptability of the fillers ranged 

from ungrammatical word order violations to standard grammatical sentences. Like the 

experimental items, all fillers were embedded in wh-questions. 

 

6.4.4.  Order of presentation 

 

The order of the experimental items and the fillers was randomized. The order of 

sentences was randomized automatically for each participant at the beginning of the 

session. The assignment of participants to one of the eight lists was determined at the 

beginning of each test session. 

 

6.4.5.  Procedure 

 

The judgement task employed the method of Magnitude Estimation, a paradigm first used 

in psychophysics and adapted for judging linguistic stimuli by Bard, Robertson & Sorace 

(1996) and Cowart (1997). Magnitude Estimation aims at obtaining maximally fine-

grained judgements by eliciting relative, as opposed to absolute, judgements of 

acceptability. Judgements are relative to a reference sentence (the modulus) and to the 

participant’s previous judgements. The scale of judgements is determined by the 
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participants; it is open-ended and has no minimum divisions. It thus allows for 

(potentially) infinite differentiations. The experiment was run via the Internet using 

WebExp software (Keller, Corley, Corley, Konieczny & Todirascu, 1998). Participants 

logged on to the website and completed the experiment. 

The experiment proceeded in five steps: (a) display of instructions, (b) 

demographic questionnaire, (c) a training session involving line judgements, (d) a 

practice session on linguistic stimuli, and (e) the experimental session. 

In the instructions, participants were first introduced to the technique of 

Magnitude Estimation in relation to proportional judgements of the length of lines. 

Participants were told to estimate the length of lines by assigning the first line, the 

modulus, an arbitrary number and then assign a number to each following line that 

expresses how long it is in proportion to the modulus. Subsequently, participants were 

told that this technique can be applied to acceptability judgements of sentences. Examples 

of sentences of various degrees of acceptability and corresponding numeric values were 

provided. The participants were then told that they could use any number of their 

choosing and that there was no upper or lower limit to the numbers they could use. 

Participants were encouraged to use as wide a range of numbers as they could to make 

distinctions of acceptability. 

After starting the experiment, participants were asked to fill in a short 

demographic questionnaire about relevant background characteristics. 

In the training session, participants were instructed on Magnitude Estimation by 

using judgements of physical stimuli. The participants were presented with six lines of 

different lengths. After seeing the first line, they were asked to assign this line (the 

modulus) an arbitrary number, which would serve as the reference number for the 

judgements of all subsequent stimuli. This line covered approximately half the width of 

the window in the browser. Subsequently, the participants assigned the following lines 

numeric values that would express the line length relative to the reference number. These 

lines were either shorter or longer than the modulus item, with the range of the largest to 

smallest being 10:1. The modulus and the corresponding numeric judgement remained in 

view throughout the session. Participants entered their judgements via the keyboard; upon 

pressing the return button, the window changed to the next item. There was no time limit 

for participant’s judgements. 

For the practice session, six sentences were used to familiarize participants with 

applying Magnitude Estimation to linguistic stimuli. The sentences ranged from totally 

unacceptable to perfectly grammatical and were of different structures than the 

experimental items. A modulus item in the middle of the acceptability range was 

provided. As in the training session, the modulus and its corresponding numeric 

judgement remained on the screen throughout. 

In the experimental session, participants judged 34 sentences plus the modulus. 

They judged the modulus first, and the modulus with its judgement remained on the 
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screen throughout the experimental session. The modulus was the same for all 

participants (see Appendix D). 

 

6.4.6.  Participants 

 

Fifty-three non-natives of the 59 non-natives participated in this experiment. Since this 

experiment was run last in the series of experiments presented in this chapter and 

participants had to access the experiment on the Internet, unfortunately not all 

participants completed the task.
2
 A few subjects also encountered irresolvable problems 

running the experiment on their computers. For comparison, 47 native speakers of 

German served as a control group.
3
 

 

6.4.7.  Data treatment 

 

The data were normalized for each participant by dividing each of his/her judgements by 

his/her reference judgement. This created a common scale for all participants. As is 

common practice for Magnitude Estimation (Bard et al., 1996), all statistical analyses 

were carried out on the geometric means of the normalized judgements. A problem with 

comparing Magnitude Estimation data across different groups is that the ranges of 

judgements used by participants are not equal in each group. The conversion to geometric 

means takes care of this problem only to a unsatisfactory extent (e.g Featherston, 2005). 

Therefore, the geometric means were rescaled to make the data comparable across 

groups. For each group, I identified the item with the highest score and the item with the 

lowest score. This was typically (but not always) an uncontroversially grammatical or 

ungrammatical filler item. On a scale from 0 to 100, the lowest-scoring item was set 

equal to 0 and the highest-scoring item was set equal to 100. In this way, the ranges of 

judgements across groups were standardized. 

 

6.4.8.  Analysis and results 

 

In this section, I will not consider the full set of experimental items. Since the focus of the 

present chapter is on the (morpho-)syntax of scrambling, I will not consider differences 

according to Context and Definiteness. These aspects of scrambling will be dealt with in 

Chapter 7. Hence, only the data for (non-)scrambled definite NPs are reported here (Table 

6.6). For the present analysis, this leaves the factors Word Order, Case Violation, Verb-

                                                 
2 The off-line judgement task was run after the processing experiments to avoid conscious reasoning about 

the acceptability of sentences in the judgement task to affect reading and response patterns in the on-line 

tasks. However, the results from the judgement task are presented first to assess the off-line knowledge of 

the participants. 
3 The natives had been tested as part of a pilot study before, and, for logistical reasons, the native control 

group used in the on-line experiments could not complete the Magnitude Estimation experiment. 
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Position Violation and Context. In order to increase the data for the remaining conditions, 

the first analysis establishes whether the factor Context could be collapsed, seeing that 

context should not have an effect on SO Word Orders, Case Violations and Verb-

Position Violation. A Repeated Measures ANOVA with the factors Context (All-Focus, 

SUBJECT-Focus, OBJECT-Focus) and Sentence Type (SOV, OSV, *SVO, *OVS, 

*SOV, *OSV) on the acceptability judgements was run to see whether Context had an 

effect on judgements.  

Table 6.6. Experiment 1: Acceptability ratings. Rescaling from geometric means to scale 0-100. 

 

The results yield neither a significant main effect of Context (F1(2,990) 1.289, p=0.276), 

nor an interaction of Context and Sentence Type (F1(8,990) 1.164, p=0.318). 

Consequently, the factor Context was collapsed, so that the factor Word Order, which 

was crossed with the factors Case Violation and Verb-Position Violation, respectively, 

remained for analysis.  

To establish potential group differences, a Repeated Measures ANOVA with the 

within-subjects factors Order (SO versus OS) and Grammaticality (grammatical, 

ungrammatical word order, ungrammatical case marking) was run on the geometric 

 
English 

Adv. 

(n=8) 

English 

Near-

Native 

(n=10) 

Dutch 

Adv. 

(N=8) 

Dutch 

Near-

Native 

(n=10) 

Russian 

Adv. 

(n=9) 

 

Russian 

Near-

Native 

(n=8) 

German  

(n=47) 

(2a)  SOV 96 98 82 88 88 89 93 

(2b)  OSV 9 60 8 44 64 58 67 

(5a) *SVO/V2 60 28 18 27 51 23 28 

(5b) *OVS/V2 13 19 7 26 33 17 34 

(6a)  

*SNOMONOM V 

64 14 65 8 23 17 15 

(6b)  

*ONOMSNOM V 

10 13 4 2 6 10 8 



Chapter 6 

 

210

means of judgements. The between-subjects factors were Language (German, English, 

Dutch and Russian) and Proficiency (native, near-native and advanced). Since the 

statistical design is not fully factorial, no comparisons by item were computed for 

between-group comparisons. 

The results of the Repeated Measures ANOVA show significant main effects of 

Order (F(1,93) 148.688, p<0.001), Grammaticality (F(1,186) 110.053, p<0.001) as well 

as an interaction of Order and Grammaticality (F(1,186) 3.051, p=0.026). Furthermore, 

there are significant interactions of the factor Order with the factors Language (F(2,93) 

6.197, p=0.003) and Proficiency (F(1,93) 21.758, p<0.001). These interactions most 

likely indicate that the natives do not make a difference between SO and OS orders for 

sentences ungrammatical by case marking (6a) and (6b), while the non-natives, or more 

specifically, the advanced groups, do. Further, there is an interaction between 

Grammaticality and Proficiency (F(1,93) 6.199, p=0.004) as well as a three-way 

interaction between Grammaticality, Language and Proficiency (F (2,93) 6.124, 

p<0.001). These interactions show that the English and Dutch advanced speakers do not 

make a robust distinction between grammatical and ungrammatical sentences, while the 

Russian advanced group and all other groups do.  

 In light of the interactions with the factor Proficiency and Language, it was 

decided that separate analyses (ANOVAs and paired-samples t-tests) should be run for 

the natives, the near-natives and each of the advanced groups. Since up to two 

comparisons were made for each sentence type in the pairwise comparisons, the 

significance level was set according to the Bonferroni adjustment at an alpha level of 

.025. 

 

Natives 

 

Let us first establish the native pattern of judgements (Figure 6.1). The German natives 

demonstrate a main effect of Order (F1(1,46) 54.453, p<0.001; F2(1,7) 42.475, p<0.001) 

and a main effect of Grammaticality (F1(1,46) 127.789, p<0.001; F2(1,14) 422.041, 

p<0.001). In pairwise comparisons, the natives show a clear slope of acceptability. The 

canonical SOV order receives the highest acceptance, whereas the scrambled OSV order 

ranks significantly lower in acceptability; a pairwise comparison between SOV and OSV 

orders elicits a significant difference (F1(1,46) 9.516, p<0.001; F2(1,7) 9.334, p<0.001).  
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Figure 6.1. Experiment 1: Results (degree of acceptability) of Magnitude Estimation task for 

native speakers (n=47). 

 

Yet, the scrambled OSV order is judged to be significantly more acceptable than the 

ungrammatical V2 orders (F1(1,46) 7.710, p<0.001; F2(1,7) 14.270, p<0.001). The 

natives further make a distinction in their acceptability judgements among ungrammatical 

sentences: The ungrammatical SVO order is judged to be more acceptable than the SOV 

order showing a case violation (F1(1,46) 5.435, p<0.001; F2(1,7) 6.525, p<0.001). 

However, natives do not differentiate between incorrectly case-marked sentences 

according to word order: neither is the difference between SOV and OSV orders with 

nominative-marked NPs significant (F1(1,46) 2.077, p=0.043; F2(1,7) 2.348, p=0.051), 

nor the difference between SVO/V2 and OVS/V2 (F1(1,46) -1.410, p=0.165; F2(1,7)  

-1.330, p=0.225). Arguably, the higher acceptability of V2 in embedded clauses 

compared to case violations reflects the fact that V2 is the mandatory order in main 

clauses. In addition, some complementizers in German also require (e.g. denn, ‘as’) or 

allow (e.g. weil, ‘because’) V2 in embedded clauses, and complementizerless embedded 

clauses require V2 (e.g. Grewendorf, 1988).  

In sum, the natives differentiate between the preferred SOV order and the less 

preferred OSV order among grammatical sentence types; the less preferred OSV order, 

however, is judged to be significantly more acceptable than ungrammatical word orders 

or sentences ungrammatical by case marking. 

 

Near-Natives 

 

Like the natives, the near-natives show an effect of Order (F(1,25) 23.426, p<0.001) as 

well as an effect of Grammaticality (F(2,25) 32.563, p<0.001). There is no interaction 

with the factor Language of either the factor Order (F(2,25) 0.041, p=0.505) or the 

factors Order and Grammaticality (F(4,25) 1.475, p=0.224). Hence, the L1 near-native 

groups are collapsed for analysis. Figure 6.2 shows the results for all near-natives. 
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Figure 6.2. Experiment 1: Results (degree of acceptability) of Magnitude Estimation task for 

near-native speakers (n=28). 

 

In subsequent pairwise comparisons, the near-natives demonstrate an acceptability slope 

that is very similar to that of the natives. The canonical SOV order is rated best and the 

scrambled OSV receives lower acceptability ratings; a pairwise comparison between 

SOV and OSV orders elicits a significant difference (F1(1,27) 5.722, p<0.001; F2(1,7) 

9.730, p<0.001). In turn, the scrambled OSV order is judged to be significantly more 

acceptable than the ungrammatical V2 orders (F1(1,27) 3.108, p=0.004; F2(1,7) 4.628, 

p=0.002). Among the ungrammatical sentences, the near-natives prefer SVO/V2 over 

SOV orders ungrammatical by case marking (F1(1,27) 2.351, p=0.026; F2(1,7) 0.931, 

p=0.383). However, the near-natives do not differentiate between incorrectly case-

marked sentences according to word order: the difference between SOV and OSV with 

nominative-marked NPs is not significant (F1(1,27) 1.781, p=0.086; F2(1,7) 1.305, 

p=0.233). The difference between SVO/V2 and OVS/V2 is also not significant (F1(1,27) 

1.037, p=0.309; F2(1,7) 0.608, p=0.549). 

Summarizing, the near-natives perform in a target-like manner: They rate the 

scrambled OSV order lower than the canonical SOV; yet, they judge the less preferred 

OSV order to be significantly more acceptable than ungrammatical word orders or 

sentences ungrammatical by case marking. 

  

Advanced Speakers 

 

In the between-subjects ANOVA for the advanced group, there is a main effect of Order 

(F1(1,22) 52.152, p<0.001) as well as a main effect of Grammaticality (F1(2,22) 16.031, 

p<0.001). Crucially, there is also an interaction of Grammaticality with the factor 

Language (F1(2,22) 6.611, p=0.002). This interaction shows that the L1 English and L1 

Dutch advanced groups show divergent judgement patterns compared to the L1 Russian 

advanced group. As a consequence, separate analyses were run for the advanced groups 

by language. 

 

0

20

40

60

80

100

Scrambling *Verb Second *Case Violation

SO

OS



                                     The Morphosyntax of Scrambling at L2 Ultimate Attainment 

 

213

L1 English advanced group 

 

The L1 English advanced group shows a main effect of Order (F1(17) 12.183, p=0.010; 

F2(1,7) 87.365, p<0.001), yet no main effect of Grammaticality (F1(1,7) 1.319, p=0.291; 

F2(2,14) 0.897, p=0.395).  

 

 

 

 

 

 

 

 

 

 

 

Figure 6.3. Experiment 1: Results (degree of acceptability) of Magnitude Estimation task for L1 

English advanced group (n=8). 

 

Pairwise comparisons bear out that they do not distinguish between the grammatical OSV 

order (2b) and sentences that are ungrammatical by word order (5b) (F1(1,7) -0.753, 

p=0.476; F2(1,7) -0.462, p=0.658) or by case marking (6b) (F1(1,7) -0.161, p=0.876; 

F2(1,7) -0.076, p=0.941). Moreover, they overaccept the ungrammatical SVO order; in 

fact, there is no difference between the high acceptance of SVO orders and 

ungrammatical case marking in the SOV order (F1(1,7) -0.145, p=0.889; F2(1,7) 0.088, 

p=0.932). 

 

L1 Dutch advanced group 

 

The L1 Dutch advanced group shows a main effect of Order (F1(1,7) 62.802, p<0.001; 

F2(1,7) 47.430, p=0.001) and a main effect of Grammaticality in the analysis by subjects 

(F1(1,7) 7.790, p=0.011; F2(2,14) 3.353, p=0.078). As their L1 English counterparts, they 

do not make a distinction between grammatical OSV orders and ungrammatical sentences 

by word order (5b) (F1(1,7) 0.146, p=0.888; F2(1,7) 0.638, p=0.544) or by case marking 

(6b) (F1(1,7) 0.654, p=0.534; F2(1,7) 0.397, p=0.703); yet, unlike the English group, they 

do not equally overaccept SVO orders. These are judged marginally significantly 

differently compared to the case violations (F1(1,7) -2.648, p=0.033; F2(1,7) -2.148, 

p=0.075). 
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Figure 6.4. Experiment 1: Results (degree of acceptability) of Magnitude Estimation task for L1 

Dutch advanced group (n=8). 

 

L1 Russian advanced group 

 

The L1 Russian advanced speakers demonstrate main effects of Order (F1(1,8) 27.490, 

p=0.001; F2(1,7) 7.396, p=0.030) as well as Grammaticality (F1(1,8) 15.753, p=0.001; 

F2(2,14) 13.114, p=0.003). 

 

 

 

 

 

 

 

 

 

 

Figure 6.5. Experiment 1: Results (degree of acceptability) of Magnitude Estimation task for L1 

Russian advanced group (n=9). 

 

In subsequent pairwise comparisons, the L1 Russian advanced speakers make a 

distinction between the canonical SOV and the scrambled OSV order (F1(1,8) 2.322, 

p=0.049; F2(1,7) 3.680, p=0.008) as well as between the scrambled OSV order and 

ungrammatical V2 orders in the analysis by subjects (F1(1,8) 2.795, p=0.023; F2(1,7) 

1.375, p=0.211). They also make target-like distinctions between the ungrammatical 

sentence types, even though Figure 6.3 illustrates that SO orders are rated higher across 

sentence types.  
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In sum, all near-natives manifest target-like relative acceptability judgements on 

scrambling and case-marking, while the advanced L2 groups differ according to L1: The 

L1 Russians demonstrate target-like judgements, while the L1 English and L1 Dutch 

advanced groups deviate from target judgement patterns. 

 

6.4.9.  Discussion 

 

Experiment 1 yielded the following results: 

 

- The native group shows a clear slope of acceptability with the canonical SOV order 

being the most acceptable and the scrambled OSV order being less preferred. However, 

the grammatical OSV order is rated significantly more acceptable than ungrammatical 

word orders or sentences ungrammatical by case marking. 

- The near-native groups show target judgement patterns. Moreover, the near-natives 

demonstrate analogous acceptability patterns across L1s. 

- The advanced groups show different judgement patterns according to L1:  

o The L1 Russian group patterns along with the near-natives and the natives. 

o The L1 English advanced group accepts all subject-first orders, irrespective of 

whether they are grammatical or ungrammatical by word order or by case 

marking. In turn, the L1 English advanced group does not accept object-initial 

orders, again irrespective of whether they are grammatical or ungrammatical 

by word order or by case marking. 

o The L1 Dutch advanced group does not accept object-initial orders, 

irrespective of their (un-)grammaticality. For subject-initial sentences, the 

Dutch advanced group accepts the canonical SOV order, yet also the SOV 

order with ungrammatical case marking. However, the L1 Dutch advanced 

group shows a target-like low acceptance of SVO in embedded clauses. 

 

Despite high levels of general proficiency, the L1 English and L1 Dutch advanced groups 

have not converged on the target-language grammar in the area of word order optionality. 

This contrasts somewhat with the findings of previous research that mid- to high-

proficiency L2 learners recognize the distributional options of scrambling (e.g. Iwasaki, 

2003; Jackson, 2005; Koda, 1993; Neeleman & Weerman, 1997). The non-convergence 

in the present experiment might partly be due to the Magnitude Estimation judgement 

task that requires subjects to rate the relative acceptability of sentences rather than 

declaring them either grammatical or ungrammatical. Making relative judgements poses 

greater difficulty for the participants, so that the Magnitude Estimation task is sensitive to 

potential nuances in judgements that cannot be elicited in, e.g., binary judgement tasks.  
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L1 effects 

 

L1 effects surface at advanced proficiency levels. These are arguably due to L1 

differences in case marking on full NPs: Russian uses case marking for syntactic function 

assignment. As in their L1s, the L1 English and L1 Dutch groups do not use case marking 

for establishing the syntactic function of NPs. Instead, their blanket preference for 

subject-initial orders, irrespective of case marking, suggests that the L1 English and 

Dutch groups prioritize animacy information or linear order for indicating syntactic 

relations. 

Unfortunately, it is not possible to disentangle the role of animacy and linear 

order on the basis of the present data. In order to yield interpretable results, the sentences 

of the judgement task contained animate subjects and inanimate objects; using nouns 

matched on animacy would not have permitted us to ascertain whether participants make 

a difference between non-scrambled and scrambled orders in judgements. Hence, it is not 

clear whether the L1 English and L1 Dutch advanced groups rule out an inanimate 

(object) NP in first argument position because it cannot be the subject due to the non-

sensical reading this would give or whether they rule them out solely because of 

inanimacy.  

Other studies, however, furnish evidence that lower-level L2 speakers rely on a 

subject-initial strategy, rather than on animacy information. In off-line judgements on 

German scrambling elicited by mid-proficient L1 English learners, Jackson (2005) finds 

that the L2 participants are not sensitive to animacy differences; rather, they demonstrate 

a blanket preference for SO orders over OS orders, even if the subject was inanimate and 

the object animate. Experiments on L2 Spanish word order options by VanPatten (1996) 

show that linear order, not animacy, accounts for the subject-first preference of L1 

English learners. Similarly, studies on cross-linguistic transfer of interpretive cues within 

the Competition Model (MacWhinney & Bates, 1989), summarized in MacWhinney 

(2005), attest that English-Dutch and Dutch-English L2 learners prioritize word order, yet 

not animacy, in the L2 interpretation of syntactic functions. In a similar vein, Kempe & 

MacWhinney (1998) argue that L1 English learners of German use word order cues more 

than animacy cues for detecting the syntactic function of NPs. It thus seems reasonable to 

conclude that the advanced learners are guided by a subject-initial strategy in their 

judgements, rather than by an animacy-based strategy. 

For the advanced L1 English and L1 Dutch groups, the subject-first strategy 

overrules conflicting case-marking information. Such a lack of sensitivity to case 

marking even in off-line tasks echoes the results of grammaticality judgement studies on 

mid- to high-proficiency L1 English learners of case-marking languages like Spanish 

(Montrul, 1999), Turkish (Gürel, 2000) and German (Hopp & Schwartz, 2002). 

In the present experiment, it is unlikely that the failure of the L1 English and L1 

Dutch advanced learners to employ case information stems from lack of knowledge of 
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inflectional paradigms or from their inability to identify the form-to-function mappings of 

the particular case markers used in this experiment. The case markers used represent the 

prototypical nominative (der) and accusative (den) markers in German and are subject to 

extensive instruction. Indeed, in the production data of the participants as reflected in the 

error index (Section 4.2.2.1), it is found that (unambiguous) case errors are the least 

frequent type of error made. Rather, it appears that word order, perhaps in conjunction 

with animacy information, overrides the low-salient case information even in off-line 

judgements in that the advanced L1 English and L1 Dutch speakers employ L1-based 

strategies in judging L2 German sentences.  

Further effects of L1 transfer are attested in the asymmetric judgements of the L1 

English group versus the L1 Dutch group on ungrammatical embedded SVO sentences. 

Whereas the advanced L1 English group accepts embedded SVO by transferring the 

structure of English to German, the advanced L1 Dutch group rules out embedded SVO 

in line with the analogous SOV structure of Dutch embedded clauses. 

 

Proficiency effects 

 

At the near-native level, increases in proficiency cancel all of these L1 effects in that all 

three near-native groups converge on target acceptability slopes in judgements. At the 

high end of proficiency, L2 learners of various L1 backgrounds thus come to acquire 

knowledge of comparatively infrequent syntactic constructions in German and robustly 

differentiate them from ungrammatical word orders and ungrammatical case marking. In 

terms of the syntactic analysis of scrambling developed in Chapter 3, the results of 

Experiment 1 show that L2 speakers can come to acquire (L1 English) or reconfigure (L1 

Dutch) an uninterpretable scrambling feature to accommodate pre-subject scrambling in 

L2 German. 

 

In sum, the off-line task hence furnishes evidence that convergence on the 

morphosyntactic properties of German word order optionality is attainable in 

grammatical knowledge for adult L2 learners of various L1 backgrounds, irrespective of 

whether the L1 shows overt case marking (Russian) or not (English, Dutch) and 

irrespective of whether the L1 is underlyingly SVO (English, Russian) or SOV (Dutch). 

The remaining experiments in this chapter examine whether convergence on the 

morphosyntax of scrambling in off-line judgements extends to on-line processing. In 

particular, it will be investigated whether the near-native groups who show target-like 

knowledge of case marking and scrambling off-line also use case marking robustly for 

syntactic reanalysis in L2 processing. 
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6.5.  Processing experiments: Recap 

 

The overarching question for the processing experiments is whether L2 speakers 

demonstrate target-like reanalysis in the processing of the morphosyntax of scrambling. 

As discussed in Chapter 4, the native processing of subject-object ambiguities in German 

shows a robust pattern of reanalysis reflecting the interaction of phrase-structure-based 

parsing principles and morphosyntactic features, summarized in (7): 

 

(7)  Native processing of the morphosyntax of subject-object ambiguities 

 

(a) Native processing is guided by a structural subject-first preference that reflects the 

operation of economy-based parsing principles in incremental phrase-structure 

building (e.g. the Minimal Chain Principle, DeVincenzi, 1991). 

(b) OS orders invoke syntactic reanalysis. Reanalysis is measurable in global as well 

as local reading delays at the points of morphological disambiguation to the OS 

order. 

(c) In grammatical sentences, OS orders disambiguated by number marking on the 

verb evince greater processing cost than OS orders disambiguated by case 

marking, while the inverse holds in ungrammatical sentences (see Table 6.7). This 

contrast reflects the different grammatical informativity of morphosyntactic 

features for syntactic reanalysis (Fodor & Inoue, 2000; Meng & Bader, 2000). 

 

 Case Verbal Agreement 

 Inaccurate responses 

Grammatical OS sentences:  low high 

Ungrammatical sentences: high low 

Table 6.7. Interaction of feature of disambiguation and sentence type in parsing. 

 

In the remainder of this chapter, two processing experiments will be reported that test for 

the native target pattern of processing in (7): 

 

Experiment 2: A self-paced reading task on scrambling. This task probes the extent to 

which non-natives evince incremental effects of reanalysis, i.e. immediately use 

morphological information for phrase-structure revision. 

 

Experiment 3: A speeded-grammaticality judgement task. This task investigates the 

extent to which non-natives show target-like interactions of processing difficulty and 

morphosyntactic feature type (i.e. case versus subject-verb agreement). 
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In conjunction, these experiments can furnish evidence on the processing of 

morphosyntax in advanced to near-native L2 acquisition. 

 

6.6.  Experiment 2: Self-Paced Reading 

 

In a self-paced reading task, subjects read sentences segment by segment at their own 

pace. The rationale of this paradigm is that increased processing effort, i.e. reanalysis 

effects, can be detected locally in higher reading times on a given segment compared to 

the same segment in a control condition. Self-paced reading can thus show incremental 

effects of processing on top of global effects at the sentence level. 

 

The cross-linguistic differences in scrambling that are relevant in the context of the 

present experiment are listed in Table 6.8. 

 

 Target L1s 

 GERMAN ENGLISH DUTCH RUSSIAN 

Scrambling + - (+) + 

Overt case 

marking 

+ - - +  

Overt verbal 

agreement 

+ + + + 

Table 6.8. Cross-linguistic differences relevant in the context of Experiment 2. 

 

Note that there are cross-linguistic differences in the availability of scrambling and 

morphological case marking in the four languages. All of them instantiate 

morphologically marked subject-verb agreement. Against the background of the cross-

linguistic differences, the research questions for Experiment 2 are: 

 

(Q2.1) Do L2ers show incremental reanalysis effects to the OS order on the regions of 

disambiguation? 

(Q2.2) Do L2ers show differences in processing difficulty depending on the type of 

morphological disambiguation (case vs verbal agreement)? 

(Q2.3) Are there L1 differences in reanalysis depending on whether the L1 instantiates 

scrambling (English versus Dutch and Russian) or depending on whether the L1 

instantiates scrambling and case marking (English and Dutch versus Russian)? 

(Q2.4.) Are there proficiency differences in the processing of scrambling constructions? 

 

The target pattern for Experiment 2 is given in (P.2). 
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(P.2)  Target pattern for Experiment 2 

a. Incremental reanalysis effects surface in reading slowdowns on the points 

of morphological disambiguation to the OS order, i.e. on the first 

accusative-marked NP for sentences disambiguated by case and on the 

finite verb for sentences disambiguated by verbal agreement. 

b.  Sentences disambiguated to an OS order by case marking receive higher 

comprehension accuracy than OS sentences disambiguated by verbal 

agreement (see Table 6.7). 

 

6.6.1.  Materials 

 

Twenty-four quadruplets of sentences were constructed. Half of the quadruplets were 

disambiguated by case on determiners (e.g. (8)) and half by number marking on the verb 

(e.g. (9)) (Factor Ambiguity). Sentences within each quadruple set were in SO or OS 

order (Factor Order). Two additional versions within each quadruple set were constructed 

by reversing the position of the nouns (i.e. N1-N2 and N2-N1), so that any potential 

effect of lexical semantics or pragmatics of the SO and OS manipulation would be 

completely matched. The reversal of noun position was not treated as a factor in the 

statistical design. All sentences were initiated by a matrix clause. Sentences 

disambiguated by number marking contained two NPs, one plural and one singular, both 

with ambiguous case inflection, and the finite verb was plural in half of the sentences and 

singular in the other. Sentences disambiguated by case contained two NPs, one 

unambiguously marked for nominative, the other unambiguously marked for accusative. 

Examples of two quadruplet of the experimental items are given in (8) and (9). 

 

(8) a.  Er denkt, dass  der    Physiker am Freitag den      Chemiker gegrüsst  hat.    SO 

   He thinks that  theNOM physicist on Friday  theACC   chemist    greeted   has 

 b.  Er denkt, dass  den Physiker am Freitag  der Chemiker     gegrüsst hat.    OS

 c.  Er denkt, dass  der Chemiker am Freitag  den Physiker      gegrüsst hat.      SO

 d.  Er denkt, dass  den Chemiker am Freitag  der Physiker      gegrüsst hat.       OS 

 

(9) a.  Sie sagt, dass  die Baronin      am Freitag die Bankiers  eingeladen hat.       SO 

   She says that  the  baronessSG  on  Friday  the bankersPL invited       has 

 b.  Sie sagt, dass  die Baronin     am Freitag  die Bankiers eingeladen haben.   OS 

   She says that  the baronessSG  on Friday    the bankersPL invited       have 

 c.  Sie sagt, dass  die Bankiers   am Freitag   die Baronin  eingeladen haben. SO  

 d.   Sie sagt, dass  die Bankiers   am Freitag  die Baronin  eingeladen hat.      OS 
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All embedded sentences were in the present perfect tense. For sentences disambiguated 

by number marking on the verb, the auxiliary hat (‘has’) or haben (‘have’) would 

disambiguate the sentences. I opted for the perfect tense to avoid variation in verb 

inflection on the critical segment. For this reason, only active verbs that form the perfect 

tenses with haben (‘have’) were used in the embedded clause. All verbs were agentive 

verbs or accusative-marking psych verbs, for which native processing patterns are 

identical (Scheepers et al., 2000). In order to ensure that the NPs within and across 

conditions would be of similar length, NPs that were between 7 and 9 characters long 

were chosen; the verbs were also between 7 and 9 characters in length. The NPs were 

further matched for gender and animacy. In the items for (8), the NPs were also matched 

for number. 

 

6.6.2.  Comprehension Questions 

 

In order to ensure that participants read the sentences properly and in order to check their 

comprehension of the sentences, each item was followed by a comprehension statement. 

For the experimental items, this statement was a main clause in SO order that contained 

both NPs and the verb of the preceding experimental item. An example of a 

comprehension sentence in response to (8a) or (8b) is given in (10).  

 

(10)  Der Physiker  hat den Chemiker gegrüsst. 

  The physicist  has the  chemist    greeted 

 

For half of the experimental items, the comprehension statement was a correct rendering 

of the experimental item; for the other half, the comprehension sentence was an incorrect 

rendering of the experimental item. 

 

6.6.3.  Plausibility and reversibility 

 

The items were constructed with attention to the plausibility and the semantico-pragmatic 

reversibility of the predicates: A sentence with NP1 for the subject and NP2 for the object 

was to be as plausible as the sentence with NP2 for the subject and NP1 for the object. 

The reversibility of sentences was tested in an off-line rating study. In a 100-item rating 

task, 54 potential experimental items were tested. The items were presented as embedded 

clauses initiated by a matrix clause, such as in (8/9a). The sentences were always in SO 

order. The items were interspersed with fillers and potential items of a different structure 

for other experiments. Two subject lists were created by reversing the order of NP1 and 

NP2, i.e. NP1-NP2 and NP2-NP1. The sentences were judged by 16 participants, 8 for 

each list. The participants were all native speakers of German. Participants were asked to 

rate the plausibility of the sentences on a scale ranging from 1 to 5, with 1 being defined 
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as ‘not plausible’ and 5 as ‘plausible’. The experiment yielded results as to the 

plausibility and the reversibility of items. On the basis of these ratings, the 24 most 

plausible and reversible items were selected for use in the self-paced reading task. As for 

plausibility, only items that gathered mean plausibility ratings above 3 were used; as for 

reversibility, only items that did not differ between NP1-NP2 and NP2-NP1 combinations 

by more than 1 between the group means were included in the experiment. The mean 

plausibility score for the NP1-NP2 items in List 1 was 4.2 and 4.0 for the NP2-NP1 items 

in List 2. The difference between the two lists is not significant (p>0.05). The complete 

set of experimental materials for Experiment 2 is given in Appendix E. 

 

6.6.4.  Assignment to groups and lists 

 

The 24 quadruplets were divided into four item groups of six sets each. On the basis of 

these four item groups, four subject lists were created, using a Latin Square design. 

Sentences in item group 1 appeared in the subject-object N1-N2 version in list 1, in the 

subject-object version N2-N1 in list 2, in the object-subject N1-N2 version in list 3 and in 

the object-subject N2-N1 version in list 4. Sentences in group 2 appeared in the subject-

object N2-N1 version in list 1, in the object-subject N1-N2 version in list 2 and so on. In 

this way, each list contained an equal number of sentences in each condition, and no list 

contained more than one version of each sentence. In order to ensure that all relatively 

infrequent, implausible or irreversible items (see above) would not appear in one 

condition on a list, the item groups were matched on (a) mean plausibility and 

reversibility scores and (b) logarithmic frequency of NPs and the verb (CELEX database; 

Baayen, Piepenbrock & Gulikers, 1995). Participants were pseudorandomly assigned to 

lists such that each list was read by a similar number of participants. 

 

6.6.5.  Fillers 

 

On top of the 24 experimental items, the task included 78 fillers, thus yielding a total of 

102 items. The fillers were the same for each list and encompassed constructions 

different from those of the experimental items. Each filler was followed by a 

comprehension statement; for half the fillers, the comprehension statement was correct, 

for the other half, it was incorrect. 

 

6.6.6.  Order of presentation 

 

The order of the experimental items and the fillers was randomized. The order of 

sentences was randomized automatically for each participant at the beginning of the task.  
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6.6.7.  Procedure 

 

The paradigm was a non-cumulative Moving Windows task (Just et al., 1982) and was 

run using E-Prime software (Schneider, Eschman & Zuccolotto, 2002). Participants were 

tested individually. They sat in front of a laptop computer with a 15-inch TFT screen. The 

keyboard was covered with a blind that left only the spacebar and two keys visible. The 

spacebar was the ‘Go’ key. The two other keys were slightly offset from the rest of the 

keyboard on the bottom right. The left key was marked with a green sticker (the ‘yes’ 

key) and the right key was marked with a red sticker (the ‘no’ key). 

A trial was initiated by pressing the ‘Go’ key. Each trial sentence was preceded by 

a fixation star in the centre of the screen. When the subjects pressed the ‘Go’ key, the first 

segment appeared at the left edge in the vertical middle of the screen. At the next push of 

the key, the first segment disappeared and the second segment appeared to the right of the 

now-gone segment. All sentences fit on one line. The presentation of the sentences 

included punctuation. Spelling and punctuation were according to the reformed spelling 

conventions  (Duden, 1996). The end of a sentence was signaled by a full stop following 

the last word in the final segment. The experimental sentences were divided into seven 

segments (11).  

 

(11=8a)     Matrix   COMP       NP1           adverbial            NP2            V-part   V-fin 

                 Er denkt  | dass  | der Physiker | am Freitag  | den Chemiker | gegrüsst | hat. 

 

All text was presented in Courier New Font, font size 14, in white letters against a black 

background. Once the last word of the final segment had been read, the comprehension 

statement, e.g. (10), was presented in its entirety. The comprehension statement was 

presented in Courier New Font, font size 14, in yellow letters against a black background 

in the centre of the screen. At this point, the participant had to decide whether the 

comprehension statement matched the content of the experimental sentence by pressing 

the ‘yes’ key or the ‘no’ key. Once the response had been given, the screen changed to 

display the fixation star, and the following trial could be initiated by pressing the space 

bar. 

The participants were told that the experiment was about L2 reading 

comprehension and were instructed to read for comprehension. They were asked to read 

at their normal reading speed. The presentation of the actual items was preceded by a 

page of instructions and six practice items. Feedback to the participants’ responses in the 

practice items was given by the experimenter. Once the participants had understood the 

procedure and could operate the buttons, the actual experiment was started. The 

participants did not receive any feedback during the experimental session. Most 

participants completed the task within 14 minutes. 
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6.6.8.  Experiment 2: Analysis and data removal 

 

For each sentence type, reading times faster than 100ms or slower than 5000ms were 

treated as missing data. In addition, reading times of a participant for a segment above or 

below two standard deviations of the group mean for that segment were trimmed to the 

group mean of the segment plus or minus two standard deviations, respectively. This 

affected less than 2% of the trials in each group. The analyses of reading times were run 

both for raw reading times and for residual reading times.  

Raw reading times show some variability depending on differences in reading 

speed among individuals and differences in the length of segments. In order to filter out 

these effects that introduce noise into the data, residual reading times were calculated 

(e.g. Ferreira & Clifton, 1986; Kaan, 1997). Residual reading times were calculated in the 

following way. On the basis of the reading times of all segments of all items, including 

the filler items, a linear regression was estimated for each participant with Reading Time 

as the dependent variable and Length of Segment in number of characters as the 

explanatory variable. For each participant, residual reading times were then obtained by 

subtracting the reading times estimated by the individual linear regression from the actual 

reading times. Hence, if a segment shows a positive number as the residual reading time, 

its reading time is slower than predicted on the basis of the length of the word; if a 

segment shows a negative number, its reading time is faster than predicted. 

A mixed three-way Repeated Measures ANOVA with Order and Ambiguity as 

within-subjects factors and with Language (German, English, Dutch, Russian) and 

Proficiency (native, advanced L2 and near-native L2) as between-subjects factors was 

performed for each segment separately on both raw and residual reading times. Finding 

interactions with the factor Language would indicate that (some) non-native processing is 

different from native processing or that there are L1 differences among the L2 groups. 

Finding interactions with the factor Proficiency would indicate that processing differs 

according to proficiency level. Post-hoc two-way analyses were computed to investigate 

the causes of interactions of the within-subject factors and Language or Proficiency. 

Results are reported as significant if the p-value is less than .05, although effects with a p-

value lower than .1 are reported if they are of interest. For the post-hoc analyses, the 

significance level was adjusted using Bonferroni adjusted alpha levels of .025 per test. 

For the reading times, analyses were run on all items and on only those items for 

which participants gave correct comprehension responses. There were no major 

differences between these analyses. The few differences are indicated in Table 6.11 

below and will be reported in the text if relevant for the discussion. In the following, 

analyses are reported for all items regardless of comprehension accuracy, since at issue is 

how (non-native) participants typically read and process sentences, rather than how they 

read and process the proportion of sentences for which they correctly answer 

comprehension questions. Considering only this latter subset of sentences might give a 
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picture of L2 performance which is in fact characteristic of only a small percentage of 

items. Moreover, for the question as to whether non-natives use syntactic information in 

on-line reading of the TL, it is irrelevant if participants correctly respond to a 

comprehension question that they read and answer subsequent to reading the item 

sentence. Answering questions about linguistic stimuli involves additional processes, 

preferences and strategies compared to the process of reading sentences. Hence, errors in 

the comprehension questions may be caused by many factors and, for this reason, the 

participants’ accuracy scores for answering the comprehension questions will be analysed 

and discussed separately (see also Kaan, 1997). 

In addition, the accuracy of answering the comprehension questions was not 

distributed equally across conditions, such that excluding items with incorrectly answered 

comprehension questions would violate the assumption of homogeneity of variance. This 

would increase the likelihood of a Type I error, i.e. rejecting the null hypothesis when in 

fact it is true. Moreover, looking at only the correctly answered items would lead to 

empty cells in both the subject and item analyses in particular for the non-native groups, 

since, for some sentence types, some participants answered all questions incorrectly, and, 

for some items, all questions were answered incorrectly.  

Finally, note that for the sentences disambiguated by verbal agreement, the region 

of disambiguation coincides with the sentence-final segment. Psycholinguistic research 

reports that additional processing effort obtains in sentence-final position, so called wrap-

up effects. The nature of wrap-up effects is ill-understood (Balogh, Zurif, Prather, 

Swinney & Finkel, 1998; Rayner, Kambe & Duffy, 2000); they are usually taken to 

involve general information integration processes to construe an interpretation of a 

sentence or to check its well-formedness. Regardless of their function, wrap-up effects 

can interfere with syntactic processing components, such that the critical regions are 

usually placed before the sentence-final position. In the present experiments, this would 

have necessitated adding an additional clause to the embedded clause, which would have 

rendered the sentences overly long and unnatural. In order to tease apart specific local 

slowdowns for OS orders disambiguated on the sentence-final segment from general 

wrap-up effects, I will consider in the statistical analysis whether there is an interaction of 

Order and Ambiguity on the relevant segment. In this way, effects locally delimited to OS 

orders disambiguated on the sentence-final segment can be distinguished from (a) general 

wrap-up effects or (b) wrap-up or end-of-sentence effects specific to OS orders. Both 

types of wrap-up effects would give rise to main effects. 

 

6.6.9.  Participants 

 

All 59 non-native participants and 20 natives took part in Experiments 2. One participant 

in the near-native L1 English group was removed from analysis because the data set was 

incomplete. 
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6.6.10. Results 

 

6.6.10.1. Comprehension questions 

 

On top of the reading times of sentences, the comprehension accuracy of sentences gives 

insight into global processing behaviour: Typically, a sentence that elicits processing 

difficulty in reading leads to both lower accuracy and slower response times in the 

comprehension questions. Table 6.9 lists the accuracy scores for each sentence type by 

group. The high accuracy rates for SO orders show that subjects read attentively and 

completed the task properly. By comparison to SO orders, scrambled OS orders lead to 

lower comprehension accuracies. OS orders thus give rise to stronger comprehension 

difficulty after disambiguation than their SO counterparts.  

 

 
ENGLISH 

Advanced 

(n=10) 

ENGLISH 

Near-

Native 

(n=9) 

DUTCH 

Advanced 

(n=10) 

DUTCH 

Near-

Native 

(n=10) 

RUSSIAN 

Advanced 

(n=10) 

 

RUSSIAN 

Near-

Native 

(n=9) 

GERMAN 

(n=20) 

Accuracy 

(8a): SO 

Case 

88% 

(53/60) 

87% 

(47/54) 

95% 

(57/60) 

90% 

(54/60) 

85% 

(51/60) 

91% 

(49/54) 

86% 

(103/120) 

Accuracy 

(8b): OS 

Case 

42% 

(25/60) 

74% 

(40/54) 

22% 

(13/60) 

60% 

(36/60) 

42% 

(25/60) 

61% 

(33/54) 

56% 

(67/120) 

Accuracy 

(9a): SO 

Verbal 

Agr. 

95% 

(57/60) 

91% 

(49/54) 

95% 

(57/60) 

60% 

(56/60) 

92% 

(55/60) 

96% 

(52/54) 

93% 

(111/120) 

Accuracy 

(9b): OS 

Verbal 

Agr. 

23% 

(14/60) 

44% 

(24/54) 

28% 

(17/60) 

45% 

(27/60) 

23% 

(14/60) 

41% 

(22/54) 

28% 

(34/120) 

Table 6.9. Experiment 2: Comprehension accuracy in percent. Numbers in parentheses are 

absolute responses. 
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The between-subjects ANOVA reveals a significant main effect of Order (F(1,71) 

293.988, p<0.001), a main effect of Ambiguity (F(1,71) 18.020, p<0.001) and an 

interaction of Order and Ambiguity (F(1,71) 52.654, p<0.001). The interaction between 

Order and Ambiguity reflects the proportionally lower accuracy on OS orders 

disambiguated by verbal agreement compared to OS orders disambiguated by case 

marking. There was also an interaction of Order and Proficiency (F(1,71) 13.800, 

p<0.001). This interaction appears to reflect the lower comprehension accuracy on OS 

orders by the advanced groups vis à vis the (near-)natives. In addition, a three-way 

interaction between Order, Ambiguity and Language reaches significance (F(2,71) 3.729, 

p=0.029). This three-way interaction most likely arises due to the L1 Dutch group not 

making a distinction in accuracy between sentences disambiguated by case and sentences 

disambiguated by verbal agreement. 

 

6.6.10.2. Response times to comprehension questions 

 

The response times were analysed for items that were answered correctly. Typically, 

sentences that prove hard to understand also elicit longer response times, such that the 

analysis of response times can add to the analysis of comprehension accuracy. Since 

response times were limited to maximally 4000ms, participants had to make quick 

decisions. The speed at which they arrived at the target comprehension allows for an 

initial insight into processing difficulty. A Repeated Measures ANOVA with the same 

factors as for response accuracy was carried out. Since some participants did not correctly 

answer any questions for some sentence types, there were 59 participants whose data 

were analysed. Table 6.10 shows the reaction times for each sentence type by group. 

The between-groups ANOVA yields a main effect of Order (F(1,52) 17.756, 

p<0.001). There is also an interaction of Order and Language (F(2,52) 3.516, p=0.037), 

which arguably reflects the fact that for disambiguation by case, the L1 English and L1 

Russian groups do not show significantly slower response times for OS orders than for 

SO orders. No further effects reach significance. In sum, OS orders are lower in 

comprehension accuracy and take longer to judge than SO orders. In terms of global 

processing measures of sentence comprehension, OS orders require increased processing 

effort and lead to decreased global processing accuracy compared to SO orders.  
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ENGLISH 

Advanced 

(n=10) 

ENGLISH 

Near-

Native 

(n=9) 

DUTCH 

Advanced 

(n=10) 

DUTCH 

Near-

Native 

(n=10) 

RUSSIAN 

Advanced 

(n=10) 

 

RUSSIAN 

Near-

Native 

(n=9) 

GERMAN 

(n=20) 

Response 

Time 

(8a): SO 

Case 

2941 2242 2400 2179 2867 2373 2536 

Response 

Time 

(8b): OS 

Case 

3090 1934 3632 2325 3350 2322 2776 

Response 

Time 

(9a): SO 

Verbal 

Agr. 

2665 2063 2559 2159 3001 2190 2401 

Response 

Time 

(9b): OS 

Verbal 

Agr. 

3308 2331 3741 2539 3176 3111 3100 

Table 6.10. Experiment 2: Response Times (in milliseconds) to comprehension question. 

 

6.6.10.3. Reading times 

 

In order to explore incremental effects of processing difficulty, the reading times were 

analysed for each segment in the self-paced reading task. For the reading times, Table 

6.11 charts the significant effects and notes differences between the analyses for all items 

and the analyses for only those items for which comprehension questions were answered 

correctly. Reading times of each individual group are listed in Appendix F. 

The total reading times show a significant effect of Order (F(1,71) 29.849, 

p<0.001), which reflects the fact that OS sentences evince longer reading times overall 

than their SO counterparts.  



                                     The Morphosyntax of Scrambling at L2 Ultimate Attainment 

 

229

As for individual segments, there were no significant effects on segments 1 or 2, 

i.e. the lead-in main clause. On segment 3 (NP1), there are main effects of Order (F(1,71) 

23.604, p<0.001) and Ambiguity (F(1,71) 4.951, p=0.010) as well as an interaction of 

Order and Ambiguity (F(1,71) 28.024, p<0.001). This interaction demonstrates that, in 

segment 3, OS orders disambiguated by case evince significantly longer reading times 

compared to the other sentence types. In addition, there is an interaction of Ambiguity and 

Language (F(2,71) 4.951, p=0.010) that arguably reflects the slower reading times of 

case-ambiguous NPs by the non-native groups compared to the natives. On segment 4 

(ADV), there is a significant main effect of Ambiguity in the analysis of the residual 

reading times (F(1,71) 28.899, p<0.001). In the analysis of the raw reading times of 

segment 4, there are interactions of Ambiguity and Language (F(2,71) 6.548, p=0.002) as 

well as a three-way interaction of Order, Ambiguity and Language (F(2,71) 6.116, 

p=0.004). These effects seem to spill over from segment 3. In addition, the interaction 

between Order and Proficiency reaches marginal significance in the analysis by subjects 

(F1(1,71) 2.855, p=0.095;  F2 (1,161) 1.269, p=0.262). Arguably, this is an effect spilling 

over from segment 3, where the interaction of Order and Proficiency just fails to reach 

marginal significance (F1(1,71) 2.608, p=0.111; F2 (1,161) 2.208, p=0.139). 

In light of the spillover effects from segment 3 onto segment 4, the reading times 

were collapsed for all subsequent analyses. For segment 3 and 4 collapsed, henceforth 

called Segment 3&4 (NP1 & ADV), there are main effects of Order (F1(1,71) 17.452, 

p<0.001) and Ambiguity (F(1,71) 6.052, p=0.016). Furthermore, there is an interaction 

between Order and Proficiency (F(1,71) 4.053, p=0.048). This interaction points to 

differential behaviour according to proficiency level on the critical segments for 

sentences disambiguated by case. Further, there is an interaction of Ambiguity and 

Language (F(2,71) 8.337, p<0.001). Inspection of the reading times shows that this 

interaction reflects the slower reading times for sentences disambiguated by verbal 

agreement by the L1 English and L1 Russian groups. 
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Segment Effect Raw RT Residual RT 

S3 (NP1) Order *** *** 

 Ambiguity *
a 

*** 

 Ambiguity x Language * ** 

 Order x Ambiguity *** *** 

S4 (ADV) Order x Proficiency <.1 <.1 

 Ambiguity n.s.c *** 

 Ambiguity x Language ** **b 

 Order x Ambiguity x Language ** ** 

 Order x Ambiguity x 

Proficiency 

<.1
a 

n.s. 

S3&4 (combined) Order *** *** 

 Order x Proficiency *b *b 

 Ambiguity ** *** 

 Ambiguity x Language *** *** 

 Order x Ambiguity *** *** 

 Order x Ambiguity x Language <.1
a 

*
a 

 Order x Ambiguity x 

Proficiency 

n.s. <.1
a 

S5 (NP2) Ambiguity ** *** 

 Ambiguity x Language <.1
a
 <.1

a 

S6 (V-part) Order ** ** 

 Order x Ambiguity * ** 

S7 (V-fin) Order *** *** 

 Ambiguity *** *** 

 Order x Ambiguity *** ** 

Total Order *** *** 

 Ambiguity x Language <.1a n.s. 

Note: a indicates that the effect did not reach significance in the analysis of only the correct items.  
b indicates that the effect reached only marginal significance in the analysis of only the correct items.  
c denotes that the effect reached significance only in the analysis of the correct items. ***: p<.001; 

**: p<.01; *: p<.05. 

 

Table 6.11. Experiment 2: Significant effects for raw and residual reading times.4  

 

                                                 
4 Table 6.11 is ordered as follows: For each segment, it first lists main effects and interactions of the main 

effects with the between-subjects variables. Subsequently, interactions of the within-subjects effects are 

listed.  Finally, interactions of these interactions with between-subjects variables are listed, if any. 
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Segment 5, the region of the second NP, shows a main effect of Ambiguity 

(F(1,71) 6.399, p=0.014), which reflects the longer reading times for OS orders 

disambiguated by case versus sentences disambiguated by verbal agreement. On segment 

6, there is a main effect of Order (F(1,71) 9.347, p=0.003) as well as an interaction of 

Order and Ambiguity (F(1,71) 7.562, p=0.008), which reflects the slower reading times of 

OS sentences disambiguated by case; this effect seems to spill over from the previous 

segment, where nominative case on the second NP confirms the OS order of the sentence. 

On the sentence-final segment, segment 7, there are main effects of Order 

(F(1,71) 36.537, p<0.001) and Ambiguity (F(1,71) 44.455, p<0.001) as well as an 

interaction of Order and Ambiguity (F(1,71) 11.638, p<0.001). This interaction shows 

that reading times increase significantly more for orders disambiguated by verbal 

agreement on segment 7 than for orders previously disambiguated by case marking.  

 

Given the interactions with the between-subjects factors Language and Proficiency, the 

reading times will be further analysed. Note that the interactions of the factor Language 

are with the factor Ambiguity, suggesting that (some) non-native groups show differences 

in reading times depending on the type of disambiguation. It can be seen from scanning 

the reading times (Appendix F) that the L1 Dutch groups read ambiguously case-marked 

NPs of either order considerably faster than their L1 English and L1 Russian 

counterparts. This effect most likely reflects the greater lexical proximity between 

German and Dutch. In contrast, the interactions of the factor Proficiency are with the 

factor Order, suggesting that the proficiency groups show differences in reading 

slowdowns between SO and OS orders, i.e. they show differences in syntactic 

(re)analysis. Since we are interested in group differences pertaining to effects of Order, I 

analyse the reading times by proficiency group and not by language group. In the separate 

analyses of the reading times, I concentrate on the critical segments, for which these 

interactions were observed, i.e. Segment 3&4 (NP1 & ADV) and segment 7 (V-fin). 

 

Natives 

 

On Segment 3&4, the native group demonstrates a main effect of Order (F1(1,19) 19.751, 

p<0.001; F2 (1,23) 5.467, p=0.028), no effect of Ambiguity (F(1,19) 2.373, p=0.140) and 

no interaction between Order and Ambiguity (F(1,19) 1.029, p=0.323). Pairwise 

comparisons between (8a) and (8b) show a significant difference in the analysis by 

subjects and a near-significant effect for items (F1(1,19) -3.407, p=0.003; F2 (1,11)  

-2.581, p=0.026).
5
 This finding shows that OS sentences disambiguated by case are read 

significantly more slowly than their SO counterparts on the disambiguating segments 

(Figure 6.6). Figure 6.6 also illustrates that these slowdowns for OS sentences 

disambiguated by case are replicated towards the end of the sentence. 

                                                 
5 Recall from Section 6.6.8 that alpha levels were adjusted for the post-hoc comparisons. 
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Figure 6.6. Experiment 2: Reading times for natives. 

 

For the sentence-final segment, segment 7, the native group displays main effects of 

Order (F1(1,19) 13.769, p=0.001; F2 (1,123) 15.127, p=0.001), Ambiguity (F(1,19) 7.775, 

p=0.012) as well as a marginal interaction between Order and Ambiguity (F(1,19) 4.297, 

p=0.052). Subsequent pairwise comparisons show a significant difference between (9a) 

and (9b) (F1(1,19) -3.089, p=0.006; F2 (1,11) -3.505, p=0.005). This difference attests 

that OS orders disambiguated by verbal agreement evince longer reading times on the 

disambiguating segment than their SO counterparts. 

 

Advanced Group 

 

For Segment 3&4, the advanced group shows no main effects of Order (F1(1,27) 0.288, 

p=0.596; F2 (1,69) 0.428, p=0.515) or Ambiguity (F(1,27) 1.040, p=0.317). However, 

there is an interaction between Order and Ambiguity (F(2,27) 5.979, p=0.021). There is 

no interaction of Order and Language (F1(2,27) 0.502, p=0.611; F2 (2,69) 0.188, 

p=0.829). However, the interaction between Order, Ambiguity and Language reaches 

significance (F(2,27) 4.270, p=0.024) as the consequence of the interaction of Ambiguity 

and Language that reflects the faster reading times of NPs by the L1 Dutch group. 

Subsequent pairwise comparisons unearth only a marginal difference between (8a) and 

(8b) in the analysis by subjects (F1(1,29) -2.324, p=0.027; F2 (1,11) -1.298, p=0.221). In 
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sum, then, the advanced group does not show a robust slowdown on the critical 

disambiguating segment for OS orders disambiguated by case. Figure 6.7 graphs the 

reading times for the advanced group. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6.7.  Experiment 2: Reading times for the advanced group. 

 

On segment 7, the advanced group demonstrates a main effect of Order in the analysis by 

subjects and marginally by items (F1(1,27) 7.959, p=0.009; F2 (1,69) 3.568, p=0.063). 

There is also a main effect of Ambiguity (F(1,27) 20.094, p<0.001), yet no interaction of 

Order and Ambiguity (F(2,27) 0.767, p=0.389). Further, no interactions of Order and 

Language (F1(2,27) 0.398, p=0.676; F2 (2,69) 0.106, p=0.900) or Order, Ambiguity and 

Language (F(2,27) 0.101, p=0.904) arise. 

Subsequent pairwise comparisons of (9a) and (9b) on segment 7 show a marginal 

difference in the analysis by subjects (F1(1,29) -2.222, p=0.034; F2 (1,11) -1.291, 

p=0.223). This difference is not at variance with the difference on segment 7 between 

(8a) and (8b) (F1(1,29) -2.506, p=0.018; F2 (1,11) -1.557, p=0.148). Thus, the advanced 

group does not evince a robust locally specific slowdown on the disambiguating segment 

for OS orders disambiguated by verbal agreement; rather, the advanced group shows a 

general end-of-sentence slowdown for OS orders. 
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Near-Native Group 

 

On Segment 3&4, the near-natives evince a main effect of Order (F1(1,25) 14.726, 

p=0.001; F2 (1,69) 7.815, p=0.007) and an interaction of Order and Ambiguity (F(1,25) 

25.642, p<0.001). There is a marginally significant main effect of Ambiguity (F(1,25) 

2.990, p=0.096) as well as an interaction of Ambiguity and Language (F(2,25) 4.399, 

p=0.023).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6.8. Experiment 2: Reading times for the near-natives. 

 

Again, this interaction arises from the comparatively faster reading times of the L1 Dutch 

group for ambiguously case-marked NPs. Further, there are no interactions of Order and 

Language (F1(2,25) 1.313, p=0.287; F2 (2,69) 0.920, p=0.403) or Order, Ambiguity and 

Language (F(2,25) 0.641, p=0.535). Subsequent pairwise comparisons between (8a) and 

(8b) reach significance (F1(1,27) -6.271, p<0.001; F2 (1,11) -4.178, p=0.002). In line with 

the native speakers, then, the near-natives display robust incremental slowdowns for the 

OS order on the region of disambiguation (see Figure 6.8). 

For segment 7, there is a main effect of Order (F1(1,25) 14.827, p=0.001;  

F2(1,69) 21.125, p<0.001) and Ambiguity (F(1,25) 21.015, p<0.001), as well as an 

interaction between Order and Ambiguity (F(1,25) 7.353, p=0.012). The interactions of 

Order and Language (F1(2,25) 0.237, p=0.791; F2 (2,69) 0.120, p=0.887) and Order, 

500

750

1000

1250

1500

matrix comp NP1 adverbial NP2 V-part V-fin

SO by case OS by case SO by agr. OS by agr.



                                     The Morphosyntax of Scrambling at L2 Ultimate Attainment 

 

235

Ambiguity and Language (F(2,25) 0.640, p=0.536) fail to reach significance. In pairwise 

comparisons, the difference between (9a) and (9b) becomes highly significant (F1(1,27)  

-3.643, p=0.001; F2 (1,23) -3.879, p=0.003). By contrast, the comparison between (8a) 

and (8b) is not significant (F1(1,27) -2.151, p=0.041; F2 (1,11) -1.644, p=0.128). This 

finding demonstrates that the slowdowns on OS orders on segment 7 are specific to 

disambiguation by verbal agreement for the near-natives. In sum, like the native speakers, 

the near-native L2 group evinces locally specific reading slowdowns for OS orders on the 

regions of disambiguation. 

 

To sum up, analysing the reading data according to proficiency level, we find that the 

natives and the near-natives show isomorphic behaviour, whereas the advanced group 

fails to evince robust slowdowns on the critical segments for either type of syntactic 

disambiguation. These findings hold across L1s. 

 

6.6.11. Discussion 

 

In Experiment 2, the following results were found: 

 

- In comprehension accuracy, all groups show a strong preference for SO orders 

over OS orders.  

- The comprehension accuracy for OS orders disambiguated by case is significantly 

higher than for OS orders disambiguated by verbal agreement. This points to the 

differential status of case and verbal agreement. 

- All groups show similar patterns in comprehension accuracy with a few 

exceptions: 

o Although they show the same relative pattern of accuracy on OS orders, 

the advanced L2 groups demonstrate lower accuracy than the near-native 

L2 groups. 

o The L1 Dutch groups do not show an asymmetry in accuracy between OS 

orders disambiguated by case and OS orders disambiguated by verbal 

agreement.  

- Response times for the comprehension questions are longer for OS than for SO 

orders for all groups.  

- The reading times show a slowdown on Segment 3&4 for OS orders 

disambiguated by case, as indicated by the interaction of Order and Ambiguity. 

There is an interaction between Order and Proficiency, yet not between Order and 

Language, indicating that the groups behave differently according to proficiency 

level, yet not according to language. 

- The reading times show a slowdown on segment 7 for OS orders disambiguated 

by verbal agreement, as indicated by the interaction of Order and Ambiguity.  
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- Analyses of the reading times by proficiency groups show that the native and the 

near-natives behave similarly in evincing locally specific reading slowdowns for 

OS orders on Segment 3&4 (for case disambiguation) and on segment 7 (for 

verbal agreement disambiguation).  

- In the analysis of the reading times, the advanced learners do not show robust 

slowdowns for OS orders disambiguated by case on Segment 3&4. Furthermore, 

the advanced group does not show a specific slowdown on segment 7 for OS 

orders disambiguated by verbal agreement. 

 

L1 effects in comprehension accuracy 

 

In comprehension accuracy, the results of Experiment 2 bear out the strong subject-first 

preference for all groups. This finding is backed up by delays for OS orders in the 

response times to the comprehension questions. Comprehension accuracy is further 

affected by proficiency level; yet, there are no L1 effects on either type of scrambled OS 

order. Irrespective of whether or not the L1 instantiates scrambling or case marking, the 

near-natives converge on native levels of comprehension accuracy. 

Further, the L1 English and L1 Russian groups demonstrate an asymmetry in 

comprehension accuracy according to type of disambiguation. The L1 Dutch group fails 

to perform differentially by type of disambiguation: The L1 Dutch groups attain levels of 

comprehension accuracy for OS orders disambiguated by verbal agreement on a par with 

the other non-native groups; yet, they score much lower on OS orders disambiguated by 

case. In the reading time data, however, the L1 Dutch groups pattern alongside their 

proficiency-matched L1 English and L1 Russian counterparts. 

It is unclear why the L1 Dutch groups should show this specific behaviour 

different from the L1 English groups. Note that the L1 Dutch groups read the sentences at 

a faster pace than the other non-native groups at the same proficiency levels. Part of the 

low comprehension accuracy by the L1 Dutch group might accordingly reflect a speed-

accuracy trade-off. On this account, faster reading might entail lower sensitivity to 

morphosyntactic features, such as case and verbal agreement, and lead to depressed 

comprehension accuracy on non-canonical orders. However, on such a view, (a) one 

would expect the Dutch groups to perform worse on all OS orders and not exclusively OS 

orders disambiguated by case marking and (b) one would expect the low comprehension 

accuracy to be mirrored in failure to use case marking and verbal agreement in on-line 

reading. However, the L1 Dutch group does not behave any differently from the 

proficiency-matched L1 English or L1 Russian speakers in reading patterns, despite the 

fact that the L1 Dutch group shows faster reading times. It is therefore unlikely that the 

faster reading speed of the L1 Dutch groups causes their lower comprehension accuracy. 

We can further consider this aspect in the following experiment: Experiment 3, a 

speeded-grammaticality judgement task, will show whether the group differences in 
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comprehension accuracy persist in a task that imposes uniform processing pressures on 

all groups. 

 

L1 effects in reading times 

 

The statistical analysis does not elicit interactions with the factor Language that index 

relevant differences between the L1 groups in terms of their reading patterns. At the 

advanced level, the fact that Russian instantiates pre-subject scrambling flagged by 

morphological case cues does not confer L1 Russian speakers a processing advantage for 

scrambling over L1 English and L1 Dutch speakers. Conversely, at near-native levels, the 

fact that English and Dutch do not instantiate pre-subject scrambling flagged by 

morphological case cues does not confer a processing disadvantage on the L1 English and 

the L1 Dutch groups compared to the L1 Russian speakers. In this way, the findings on 

processing filler-gap dependencies in scrambling concur with previous research on the L2 

processing of wh-movement that did not report L1 differences (Marinis et al., 2005; 

Williams, 2006; Williams et al., 2001).  

 

Proficiency effects in reading times 

 

Rather, reading patterns differed according to proficiency. The advanced groups do not 

show robust effects of incremental phrase-structure revision according to morphological 

cues. The failure to show on-line reanalysis effects is not contingent on the type of 

disambiguation; even for disambiguation by verbal agreement, which is realized across 

all the languages investigated, advanced learners do not evince specific slowdowns.  

Since this effect generalizes across L1s and morphosyntactic information types, it 

furnishes tentative evidence that lower-proficiency learners do not execute incremental 

reanalysis according to morphosyntactic cues while reading sentences in the L2. Rather, 

the advanced groups appear to rely on linear order in syntactic function assignment and to 

assign the first NP the role of the grammatical subject and the second NP the role of the 

grammatical object, regardless of case marking or verbal agreement. 

 Note, however, that there are no robust interactions with the factor Proficiency in 

total sentence reading times or in the response times to the comprehension questions. 

Hence, the advanced groups do in fact show slowdowns for OS orders at the end of 

sentences ─ like the near-native and native groups. This combination of findings suggests 

that, rather than incrementally in the course of reading the sentences, the advanced groups 

perform reanalysis at a later stage in sentence processing or post-processing after having 

read sentences in their entirety. 

The near-natives show incremental reanalysis effects like the native speakers. As 

shown by the interactions of the factors Order and Ambiguity in the reading delays, 

reanalysis in the near-natives is locally specific to the regions of syntactic 
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disambiguation, i.e. Segment 3&4 for case and segment 7 for verbal agreement. Target-

like processing of morphosyntax thus seems to emerge as a function of proficiency in the 

adult L2 processing of syntactic dependencies.  

Hence, not only do the near-natives come to acquire target-like grammatical 

knowledge of scrambling (Experiment 1), they can also use this knowledge rapidly in 

processes of on-line phrase-structure building and syntactic reanalysis. This obtains for a 

syntactic phenomenon not all L1s realize (scrambling) and also for morphological cues 

not all L1s realize (case). Experiment 2 thus yields evidence that the integration of 

morphological and syntactic knowledge can be executed automatically and efficiently in 

highest-proficient L2 speakers under experimental conditions approximating real-time 

reading comprehension. The present findings resonate with research across a range of 

processing phenomena that attests that differences in proficiency lead to substantial 

processing changes (e.g. Abutalebi et al., 2001) and that L2 speakers at the top end of L2 

proficiency converge on native speaker processing performance (Rossi et al., 2006).  

 

In sum, Experiment 2 shows similarities between near-native and native processing as 

well as differences between advanced L2 and native processing. To complete the 

investigation of the extent to which L2 processing of the morphosyntax of scrambling 

conforms to native patterns, Experiment 3 probes the processing of case and verbal 

agreement in ungrammatical sentences.   

 

6.7.  Experiment 3: Speeded grammaticality judgements 

 

Speeded grammaticality judgements have been widely used to tap processing strategies. 

Even though speeded judgement tasks are, strictly speaking, off-line tasks since they 

measure the outcome of sentence processing, the speeded presentation of the stimuli and 

the rapidly enforced judgement are taken to reflect processing strategies because the pace 

of the task (a) forces the parser to adopt its preferred parsing route and (b) does not allow 

for enough time to complete reanalysis (e.g. Bader & Bayer, 2006). The rationale 

underlying the speeded judgement paradigm is that, under time pressure, sentences 

dispreferred by the parser elicit lower accuracy scores and higher reaction times than 

comparable control sentences. The speeded grammaticality judgement task aims to elicit 

the following target pattern (P.3). 

 

(P.3)  Target pattern for Experiment 3 

(a)  Scrambled OS orders show decreased accuracy and longer response 

latencies compared to SO orders. 

  (b)  Sentences ungrammatical by verbal agreement are judged more accurately    

   than sentences ungrammatical by case marking.  
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The contrast between case marking and verbal agreement reflects different degrees of 

grammatical informativity of these features for syntactic reanalysis (e.g. Bader & Bayer, 

2006; Fodor & Inoue, 2000). Briefly, ungrammatical case marking erroneously signals 

potential reanalysis to the parser (i.e. from SO to OS). It thus gives rise to false positive 

responses to ungrammaticalities, at least for judgements under time pressure. In contrast, 

ungrammatical verbal agreement does not provide information as to how to rectify a 

parse, so that it is judged as ungrammatical more confidently (see Table 6.7). 

 

In light of this target processing pattern, the research questions for the L2 groups are as 

follows. 

 

(Q3.1) Do L2ers show effects of syntactic reanalysis for scrambling in sentence-level 

reaction times under speeded presentation? 

(Q3.2) Do L2ers make a difference in judgement accuracy under speeded presentation 

between case violations and verbal agreement violations? 

(Q3.3) Are there L1 differences or proficiency differences in speeded judgements? 

 

Further, Experiment 3 allows for direct group comparisons in a task that holds the 

processing demands, i.e. the speed of presentation, constant across groups, such that 

potential differences in the speed or automaticity of the coordination of morphological 

and syntactic knowledge can be observed. 

 

6.7.1.  Materials  

 

In a factorial design, 36 sixtuplets were created: Sentences differed according to the 

factor Type (grammatical, case violation, agreement violation). Sentences within each 

sixtuplet were in either SO or OS order (Factor Order). For case violations, the double 

nominative in (14) was the ungrammatical counterpart of the SO order (12) and double 

accusative in (15) was the ungrammatical equivalent of the OS order (13). Two additional 

versions within each sixtuplet set were constructed by reversing the position of the nouns 

(i.e. N1-N2 and N2-N1), so that any potential effect of lexical semantics or pragmatics of 

the SO and OS manipulation would be completely matched. This reversal was not 

included as a factor in the statistical design. The speeded grammaticality judgement task 

thus included the six following conditions: Grammatical SO (12) and OS (13) sentences 

disambiguated by case marking versus case violations, i.e. ‘doubly-nominative marked’ 

sentences (der-der) (14) and ‘doubly-accusative marked’ sentences (den-den) (15), and 

violations of verbal agreement (number) in SO order (16) and in OS order (17). All 

experimental items for Experiment 3 are given in Appendix G. 
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(12) Er glaubt, dass  der      Bäcker seit langer Zeit  den      Metzger beliefert hat.             

 He believes that theNOM baker for long time       theACC   butcher supplied has 

 

(13) Er glaubt, dass  den     Bäcker seit langer Zeit   der      Metzger beliefert hat.             

 

(14) *Er glaubt, dass der      Bäcker seit langer Zeit   der       Metzger beliefert hat.             

 He believes that theNOM  baker for long time        theNOM  butcher supplied has 

 

(15) *Er glaubt, dass den     Bäcker seit langer Zeit   den      Metzger beliefert hat.             

 He believes that theACC baker for long time          theACC  butcher supplied has 

 

(16) *Er glaubt, dass der       Bäcker seit langer Zeit  den     Metzger beliefert haben.   

 He believes that theNOM baker for long time        theACC  butcher supplied have 

 

(17) *Er glaubt, dass den       Bäcker seit langer Zeit  der      Metzger beliefert haben.  

 

6.7.2.  Plausibility and reversibility 

 

The plausibility and reversibility of items was tested in a separate off-line study that was 

equivalent in design to the plausibility study for Experiment 2 and was administered to 

the same 16 participants.  

 

6.7.3.  Assignment to groups and lists 

 

Group and list assignment was as for Experiment 2. 

 

6.7.4.  Fillers 

 

In addition to the experimental items, the task included 66 fillers, thus yielding a total of 

102 items. The fillers were the same for each list and encompassed various constructions. 

In order to prevent the subjects from developing response strategies based on surface 

generalizations, the fillers included grammatical dative SO sentences as in (18) which 

contained two NPs with the determiner der to counterbalance the ungrammatical double-

nominative violations (14).  

 

(18)   Er sagt, dass der      Gärtner  der      Bäuerin geholfen hat. 

  He says that theNOM gardener theDAT farmer    helped    has 

  ‘He says that the gardener helped the farmer.’ 
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To counterbalance the ungrammatical accusative den-den construction (15), double 

object constructions were used as in (19) that exhibited a grammatical den-den sequence.  

 

(19) Gestern     hat den Unternehmer    den Ehrengästen         die Präsidentin vorgestellt. 

 Yesterday has theACC entrepreneur theDAT honorary guests the president  introduced 

 ‘Yesterday, the president introduced the entrepreneur to the the honorary guests.’ 

 

To counterbalance the verbal agreement violations in (16), which combine two singular 

NPs with a plural auxiliary, the grammatical plural sentences in (20) were devised that 

combined two plural NPs with a plural auxiliary. The remaining fillers were of various 

other structures.  

 

(20) Ich glaube, dass die Gerüstbauer am Freitag die Bauarbeiter         düpiert       haben. 

 I believe     that  the scaffolders   on Friday   the building workers embarrassed have 

 ‘I believe that the scaffolders embarrassed the building workers on Friday.’ 

 

6.7.5.  Order of presentation 

 

The order of experimental items and fillers was randomized. The order of sentences was 

randomized automatically for each participant at the beginning of the experimental 

session.  

 

6.7.6.  Procedure 

 

Participants were tested individually. They sat in front of a laptop computer with a 15-

inch TFT screen. The keyboard was covered with a blind that left only the spacebar and 

two keys visible. The spacebar was the ‘Go’ key. The two other keys were slightly offset 

from the rest of the keyboard on the bottom right. The left key was marked with a green 

sticker (the ‘yes’ key) and the right key was marked with a red sticker (the ‘no’ key). 

A trial was initiated by pressing the ‘Go’ key. Each trial sentence was preceded by 

a fixation star in the centre of the screen. When the participant pressed the ‘Go’ key, the 

sentences were presented word-by-word in the centre of a 15-inch TFT screen in white 

font (Courier New, 18) against a black background. Following similar speeded judgement 

tasks on native speakers (Meng & Bader, 2000; Schlesewsky, Fanselow et al., 2003), the 

rate of presentation was 250 ms per word plus 17 ms per letter. There was no inter-

stimulus interval. Sentences were presented without punctuation. After the final word of 

each sentence, the screen changed colour and the participants made an immediate binary 

grammaticality judgement by pressing the green (‘grammatical’) or red 

(‘ungrammatical’) button. Once the response had been given, the screen changed to 

display the fixation star, and the following trial could be initiated by pressing the space 
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bar. Participants’ responses and response times following the off-set of the final word in 

the sentence were recorded. 

The participants were told that the experiment was about reading comprehension 

in a (second) language and were instructed to judge the sentences as accurately and as 

quickly as possible. They were told that the sentences contained no punctuation and that 

there were no spelling mistakes. The presentation of the actual items was preceded by a 

page of instructions and six practice items. Feedback on the participants’ responses in the 

practice items was given by the experimenter. Once the participants had understood the 

procedure and could operate the buttons, the actual experiment was started. The 

participants did not receive any feedback during the experimental session. Most 

participants completed the task within 12 minutes. 

 

6.7.7.  Analysis and results 

 

Response times of a participant for a sentence above or below two standard deviations of 

the group mean for that sentence were trimmed to the group mean of the sentence plus or 

minus two standard deviations, respectively. This affected less than 2% of the trials in 

each group. 

Three Repeated Measures ANOVAs with the factors Order (SO, OS) or Type 

(grammatical, case violation, agreement violation) as within-subjects factors and 

Language (German, English, Dutch, Russian) and Proficiency (native, advanced L2 and 

near-native L2) as between-subjects factors were performed on accuracy scores and on 

the reaction times. In subsequent pairwise comparisons, the significance level was set to 

an alpha level of .025. Analyses of the reaction times were run separately on all items and 

on only those items that had been judged correctly. 

Table 6.12 displays the number (percent) of accurate responses per condition. 

Mean response times (RT) for all responses are also given.  
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Table 6.12. Experiment 3: Accuracy (in percent) and Response Times in Speeded Grammaticality 

Judgement Task. 

 

6.7.7.1. Accuracy 

 

The between-groups comparison for sentences (12) and (13) shows a significant main 

effect of Order (F(1,72) 23.073, p<0.001). There are no significant interactions with the 

factors Language or Proficiency, bearing out that all groups demonstrate an SO 

preference compared to the OS order.  

Let us turn to the use of case marking in speeded judgements. To determine 

whether participants make a difference between grammatical and ungrammatical case 

marking, comparisons of accurate judgements on (12) and (13) (Type: grammatical), on 

the one hand, with the false positive judgements of (14) and (15) (Type: case violation), 
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on the other hand, were run. They reveal a main effect of Order (F(1,72) 11.105, 

p=0.001) and Type (F(1,72) 132.255, p<0.001) as well as an interaction between Order 

and Type (F(1,71) 8.444, p=0.005). There are also interactions between the factors Type 

and Language (F(2,72) 3.926, p=0.024) and Type and Proficiency (F(2,72) 21.887, 

p<0.001). This interaction suggests that not all proficiency groups distinguish between 

grammatical and ungrammatical case marking.  

Subsequent pairwise analyses by proficiency group reveal highly significant 

differences for the natives and the near-natives between grammatical SO and 

ungrammatical double nominative orders (natives: F(1,19) 9.158, p<0.001; near-natives: 

F(1,28) 6.620, p<0.001) as well as between grammatical SO and ungrammatical double 

accusative orders (natives: F(1,19) 5.013, p<0.001; near-natives: F(1,28) 5.298, p<0.001). 

In contrast, while the advanced group also shows a significant difference between 

grammatical SO and ungrammatical double nominative orders (F(1,29) 2.504, p=0.018), 

they display only a marginally significant difference between grammatical OS and 

ungrammatical double accusative orders (F(1,29) 2.340, p=0.026). This finding shows 

that the advanced group distinguishes between grammatical and ungrammatical case 

marking less robustly than the near-natives and the natives do. 

Finally, consider whether case ((14) & (15)) and number ((16) & (17)) violations 

are treated differently. The comparison of case and number violations yields a main effect 

of Type (F(1,72) 137.185, p<0.001) and an interaction of Type with the factor Proficiency 

(F(2,72) 11.857, p=0.001). This interaction reflects the much lower accuracy in detecting 

the ungrammaticality of case violations by the advanced group. Subsequent analyses by 

proficiency group yield highly significant effects of Type for each non-native proficiency 

group (near-natives: F1(1,28) 24.786, p<0.001; F2(1,11) 57.321, p<0.001; advanced: 

F1(1,29) 125.827, p<0.001; F2(1,11) 112.729, p<0.001), bearing out that, for each group, 

the judgement accuracy on detecting case violations is lower than on detecting verbal 

agreement violations. Note that the high accuracy on ruling out verbal agreement 

violations for all groups also shows that all groups can in principle make distinctions 

between grammatical and ungrammatical sentences under the speeded conditions of the 

task. It is also worth noting that the L1 Dutch groups do not demonstrate different 

behaviour in judgement accuracy of case versus verbal agreement. The between-language 

effects in Experiment 2 may thus at least partially result from differences in reading 

speed in the self-paced task, since the effect is not replicated in the speeded judgement 

task that holds processing speed constant 

 

6.7.7.2. Reaction times 

 

The between-groups analysis of the SO (12) and the OS (13) orders yields a significant 

main effect of Order in the analysis of all items (F(1,77) 21.069, p<0.001) and in the 
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analysis of correct trials (F(1,70) 18.534, p<0.001), yet no interactions with the factors 

Language or Proficiency.  

Nevertheless, in light of the differences between proficiency groups in the 

accuracy scores, I ran subsequent ANOVAs by proficiency group. These ANOVAs 

replicate the main effect of Order for the natives (all items: F1(1,19) 8.777, p=0.008; 

F2(1,11) 6.966, p=0.023; correct trials: F1(1,18) 6.893, p=0.017; F2(1,11) 3.677, p=0.081) 

and the near-natives (all items: F1(1,28) 11.110, p=0.002; F2(1,11) 16.210, p=0.002; 

correct trials: F1(1,28) 6.142, p=0.019; F2(1,11) 4.015, p=0.070).
6
 For the advanced 

group, however, there is no significant effect of Order in the analysis of all items 

(F1(1,29) 3.854, p=0.059; F2(1,11) 2.021, p=0.183); in the analysis of the correct trials, 

the main effect of Order becomes significant in the analysis by subjects (F1(1,28) 5.690, 

p=0.024; F2(1,11) 2.629, p=0.133). The separate group analyses document that the 

advanced group does not robustly evince slowdowns for OS orders vis à vis SO orders. 

All other comparisons do not yield significant effects (p>0.05) and are hence not 

reported.  

 

6.7.8.  Discussion 

 

Experiment 3 yielded the following results: 

 

- All groups show an SO preference as documented in the decreased judgement accuracy 

on OS orders. 

- For all groups, judgement accuracy on verbal agreement violations is higher than 

judgement accuracy on case violations.  

- The non-native groups’ behaviour differs according to proficiency level as well as L1. 

o The advanced groups do not show robustly longer reaction times to OS 

orders that would be indicative of reanalysis. 

o The advanced groups score below chance on detecting case violations, 

whereas the near-natives perform significantly better. 

o The advanced groups do not make robust distinctions between grammatical 

and ungrammatical case marking. 

o At near-native levels, the L1 Russian group attains higher accuracy in 

detecting ungrammatical case marking than the L1 English and L1 Dutch 

groups. 

 

Experiment 3 confirms that case and verbal agreement behave differently in processing. 

Finding that verbal agreement violations are judged more accurately than case violations 

confirms that the difference in garden-path strength between the disambiguation of 

                                                 
6 Note that for both the natives and the near-natives, the main effect of Order only reaches marginal 

significance in the analysis by item when only correct trials are considered. 
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sentences by case versus by verbal agreement in Experiment 2 is not due to a difference 

in the linear position of the regions of disambiguation (see also Meng & Bader, 2000). 

Otherwise case violations, for which information identifying the violation occurs earlier 

than for verbal agreement violations in Experiment 3, should receive higher accuracy 

scores than verbal agreement violations. Hence, the asymmetric decrease of judgement 

accuracy on case versus verbal agreement under speeded presentation points to 

differential properties of these morphosyntactic features for reanalysis.  

Significant differences between case disambiguation and disambiguation by 

verbal agreement obtain for all groups, irrespective of L1 or proficiency differences. 

Accordingly, all groups treat case and verbal agreement differently in the processing of 

ungrammatical sentences.  

 

Proficiency 

 

Effects of proficiency surface, first, in the response times between SO and OS orders and, 

second, in accuracy of judgements on case violations. First, unlike the near-natives, the 

advanced speakers do not evince robust response-time slowdowns for OS orders. Second, 

unlike the near-natives, all advanced groups uniformly accept case-marking violations at 

levels well above chance. No group differences obtain depending on whether the L1 

employs case marking (Russian) or not (English, Dutch). Experiment 2 suggested that 

advanced speakers across L1s do not effect incremental reanalysis according to 

morphological information. The findings of Experiment 3 support this interpretation in 

that (a) the advanced groups do not display reaction-time evidence of syntactic reanalysis, 

and (b) their use of case marking is subject to almost complete breakdown under time 

pressure.  

 

L1 effects 

 

Since all advanced group perform similarly, Experiment 3 bolsters the findings from 

Experiment 2 that the processing of OS orders or case marking is not subject to L1 

influence at the advanced level. At near-native levels, however, L1 effects surface in that 

the L1 Russian group outperforms the L1 English and L1 Dutch groups. In fact, the L1 

Russian group patterns with the natives, while the L1 English and L1 Dutch groups only 

attain levels of ungrammatical case detection indistinguishable from chance.  

Unlike the previous experiments that allow subjects to process sentences at their 

own pace, Experiment 3 imposes the same computational demands on all subjects.
 
Under 

these conditions, the convergence attested across the near-native groups in Experiment 2 

gives way to differential performance according to L1. While no between-group 

differences obtain for violations of verbal agreement (realized across L1s), case-marking 

violations do give rise L1-specific performance. Experiment 3 thus finds a ‘delayed L1 
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effect’ in that facilitatory effects of L1-TL similarity in case marking surface at the 

highest levels of proficiency in speeded L2 processing, whereas L2 speakers at lower 

levels of proficiency do not seem to benefit from analogous L1 properties. 

In sum, Experiment 3 shows that the processing of ungrammatical sentences in 

the L2 resembles native patterns with respect to asymmetries between case and verbal 

agreement, reflecting their different grammatical status in reanalysis. The speeded task 

also replicates the proficiency effect on target reanalysis reported in Experiment 2. It 

further uncovered specific L1 differences for processing at increased speed, suggesting 

that convergence in processing morphosyntax in the L2 is affected by L1 processing 

routines.  

 

6.8.  General discussion of Experiments 1-3 

 

This chapter explored the syntax-morphology interface at L2 ultimate attainment. The 

target morphosyntax in the context of scrambling is expressed in a complex processing 

pattern. As a starting point for the discussion, this pattern of native processing of the 

morphosyntax is repeated in (21). 

 

(21)  Native processing of the morphosyntax of subject-object ambiguities 

 

      (a)  Native processing is guided by a structural subject-first preference that reflects the 

operation of economy-based parsing principles in incremental phrase-structure  

building (e.g. the Minimal Chain Principle, DeVincenzi, 1991). 

(b) OS orders invoke syntactic reanalysis. Reanalysis is measurable in global as well 

as local reading delays at the points of morphological disambiguation to the OS 

order. 

(c) In grammatical sentences, OS orders disambiguated by number marking on the 

verb evince greater processing cost than OS orders disambiguated by case 

marking, while the inverse holds in ungrammatical sentences (see Table 6.7). This 

contrast reflects different grammatical informativity of morphosyntactic features 

for syntactic reanalysis (Fodor & Inoue, 2000; Meng & Bader, 2000). 

 

Three experiments probed (a) the extent to which L2 processing of morphosyntax 

conforms to this pattern of native parsing and (b) the extent to which L1 differences and 

proficiency level affect L2 processing. The results show (a) differences in performance 

between off-line and on-line tasks, (b) between-group differences according to 

proficiency level and (c) between-group differences according to L1. Table 6.13 gives a 

schematic overview of the results for each group in terms of convergence on the native 

target pattern. Since most group differences in Experiments 1 to 3 aligned with 

proficiency differences, Table 6.13 is organised along the proficiency dimension. 
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 Exp. 
No. 

English 
Adv. 

Dutch 
Adv. 

Russian 
Adv. 

English 
Near-
Native 

Dutch 
Near-
Native 

Russian 
Near-
Native 

OS orders  1 - - + + + + Off-
line 

Case  1 - - + + + + 

SO preference 2 & 3 + + + + + + 

Incremental 
reanalysis 
according to 
morphological 
cues 

2 - - - + + + 

Reanalysis: 
Interaction of 
syntactic 
feature and 
sentence type 
(Table 6.7) 

2 & 3 + (+) + + + + 

On-
line 

Case marking 
under speeded 
presentation 

3 - - - - - + 

Table 6.13. Overview of the results from Experiment 1-3. ‘+’ denotes convergence and ‘-‘ 

denotes non-convergence. 

 

Only the L1 Russian near-natives converge on native performance on morphosyntax in 

all aspects, including the detection of case marking violations at elevated speed. At the 

same time, all L2 near-native groups demonstrate convergence on the target pattern of 

morphosyntax in L2 processing. Across Experiments 1 to 3, all near-natives evince target 

interactions of morphology and syntax for reanalysis in L2 processing. 

The reanalysis pattern of the near-natives in Experiments 2 and 3 is fully 

compatible with native-language parsing models which posit that native speakers (a) 

employ a phrase-structural preference like the Minimal Chain Principle (DeVincenzi, 

1991), (b) establish syntactic relations incrementally in parsing, and (c) attempt reanalysis 

by means of syntactic relations in parsing. The different degrees of grammatical 

informativity of case features and verbal agreement features for reanalysis lead to a 

disjunction in parsing accuracy between dispreferred OS sentences and ungrammatical 

sentences (Table 6.7). Since near-natives show evidence of exactly this performance, 

syntactic parsing principles and morphosyntactic features are accessed and used in a 

target-like way in processing the L2. 



                                     The Morphosyntax of Scrambling at L2 Ultimate Attainment 

 

249

These findings are in conflict with previous research findings on incremental 

processing of L2 morphosyntax. In reading-time studies, e.g. Jiang (2004; 2007) finds no 

incremental slowdowns in the processing of verbal agreement violations for advanced, 

though not near-native, L1 Chinese learners of English. At the same time, the current 

findings echo ERPs studies on L2 morphosyntax, where high-proficient L2 speakers 

showed target-like neurophysiological responses to morphosyntactic violations 

(Friederici et al., 2002; Hahne et al., 2006; Osterhout et al., 2006; Rossi et al., 2006). 

Experiments 1-3 thus attest that evidence of the incremental and automatic use of 

inflectional morphology emerges only at the highest levels of proficiency.  

Indeed, the relatively lower-proficient advanced L2 groups do not evince fully 

target-like patterns of morphosyntax. In the processing experiments, however, the 

differences in L2 processing performance between advanced L2ers and near-natives seem 

to be a matter of degree. With reference to the native processing pattern summarized in 

(21), the L2 groups, including the advanced learners, demonstrate analogous processing 

patterns in that they all show (a) evidence of a subject-first preference, (b) global reading 

time differences between SO and OS orders signaling reanalysis, and (c) differences in 

parsing accuracy depending on syntactic feature and sentence type (Table 6.7). Given that 

all lexical, semantic, pragmatic and frequency-based cues to sentence interpretation had 

been removed in Experiments 2 and 3, the comprehension patterns indicate that the L2 

groups are sensitive to morphosyntactic information in parsing; otherwise, no difference 

in the treatment of SO or OS orders would be expected, since the OS orders can 

felicitously be interpreted as SO orders if morphological case or number marking is 

simply disregarded. Yet, even the advanced groups (a) comprehend a significant 

proportion of OS orders accurately, although the only disambiguating cue is case or 

verbal agreement information, and (b) manifest an interaction between grammaticality 

and morphosyntactic feature type as in Table 6.7. These results imply, respectively, (a) 

that morphosyntactic features can be used, and (b) that the grammatical status of 

morphosyntactic features does inform phrase-structural reanalysis. Nevertheless, the 

advanced L2ers have manifest problems using morphosyntactic information 

incrementally in L2 processing in self-paced reading and speeded judgements. 

 

L1 effects 

 

For incremental effects of morphosyntax (Experiment 2), there are no L1 differences 

between groups. These findings are in line with research on wh-movement in high-

intermediate to advanced L2 speakers of different L1 backgrounds by Marinis et al. 

(2005), Williams et al. (2001) and Williams (2006) that do not report processing 

differences according to L1s. Marinis et al. (2005) report that advanced L2 speakers do 

not evince native-like incremental effects of phrase-structure building in long-distance 

wh-movement, irrespective of whether the L1 has overt wh-movement. The non-



Chapter 6 

 

250

convergence attested for the advanced groups in Experiments 2 and 3 suggests that 

problems with the on-line use of morphosyntax in L2 processing extend to syntactic 

reanalysis in subject-object ambiguities, again irrespective of whether the L1 has case 

and/or verbal agreement morphology. In contrast to previous studies that found that L2ers 

across L1s did not use morphosyntax in a target manner, though, Experiment 2 shows 

that L2ers across L1s do effect target syntactic reanalysis at near-native levels. 

In Experiments 1 and 3, L1 effects are related to L1 instantiation of case marking, 

since the L1 Russian groups differ from the other L1 groups. At advanced levels, the L1 

Russian group demonstrates target-like knowledge of case marking off-line, unlike the L1 

English and L1 Dutch advanced groups; however, this difference does not translate to 

processing (Experiments 2 & 3). In Experiment 3, the L1 Russian near-natives 

outperform their L1 English and L1 Dutch counterparts in detecting case violations in 

speeded judgements. In both cases, these L1 differences seem to relate to the 

proceduralization of grammatical knowledge, rather than to differences in grammatical 

knowledge per se. The L1 Russian advanced group does not seem capable of applying 

morphosyntactic knowledge incrementally in processing, whereas the L1 Russian near-

natives are demonstrably better than the other L1 groups at applying morphosyntax 

rapidly in processing. 

In sum, Experiments 1-3 find that L2ers converge on native morphosyntax in L2 

processing at near-native levels. Target patterns of processing morphosyntax are observed 

across L1 groups, which indicates that L2ers fully acquire the TL morphosyntax and are 

capable of using it rapidly and incrementally in sentence processing. These results are 

incompatible with accounts of L2 acquisition or L2 processing that posit representational 

impairment in L2 morphosyntax (e.g. Clahsen & Felser, 2006b; Hawkins & Chan, 1997; 

Tsimpli, 2003). At lower levels, however, L2ers suffer problems with L2 morphosyntax. 

In addition, L1 effects surface in the degree of use of case morphology in L2 processing 

in some tasks. 

 

6.8.1.  Linking and checking in the L2 processing of scrambling 

 

Let us explore how these differences in group performance according to proficiency, L1, 

and task can be accounted for within the framework of Bader & Bayer’s (2006) model of 

Linking and Checking (Chapter 4). The parsing of the morphosyntax of subject-object 

ambiguities involves, inter alia, (a) the phrase-structural preference for subject-initial 

orders and (b) morphological checking of case and verbal agreement information to 

confirm or disconfirm the initial subject-first analysis of the parse. As the time course of 

native processing shows, these processes apply consecutively. First, the parser links 

incoming NPs to argument positions established by universal phrase-structure building 

principles like the Minimal Chain Principle (e.g. DeVincenzi, 1991). Accordingly, the 

first NP will be linked to the subject position. Second, as per the LBCA, morphological 
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checking applies to verify this assignment. If, e.g., accusative case marking signals that 

the first NP cannot be the subject, the phrase structure will be revised (reanalysis).  

Morphological checking implicates search of features and checking. Due to 

syncretism of case, gender and number marking in the German case paradigm (Chapter 

3), there is no one-to-one mapping between forms and features. Feature checking thus 

requires searching the lexicon which, in turn, involves processing effort; hence, its 

success depends on the time available for its execution in processing tasks and on the 

automaticity of feature checking. The time available for feature checking is determined 

by task demands. Further, I assume that the automaticity of feature checking in L2 

processing is codetermined by L2 proficiency and practice in executing feature checking. 

I consider how both dimensions interact in the next section. 

 

6.8.1.1 Task demands and automaticity 

 

Experiments 1 through 3 systematically differ in their task demands in the sense that each 

imposes different time limits on morphological checking. For Experiments 1 through 3, 

task demands are lowest in off-line judgements that allow potentially unlimited time for 

(meta-) linguistic analysis, higher in the self-paced reading task that resembles the speed 

of real-time reading, and highest in the speeded grammaticality judgement task that 

forces subjects to make premature judgements. These tasks thus impose different 

demands on morphological checking by gradually narrowing down the time available for 

its execution. To start with the off-line judgement task, clear effects of grammatical L1 

transfer are attested at advanced levels for word order and case marking. At the near-

native level, the higher proficiency of the L2 groups cancels these L1 effects.  

However, differences in grammatical knowledge do not translate one-to-one to 

processing performance. The advanced groups apply the subject-first preference by 

linking the first NP to subject position; yet they do not seem to execute morphological 

checking incrementally to verify this linking. Rather, the assignment of the role of 

grammatical subject to the first NP prevails even in the face of incompatible (accusative) 

case information on the first NP or incompatible verb information (faulty number 

agreement) on the sentence-final segment in first-pass parsing. Revision to the OS order, 

if at all, occurs non-locally across and after reading the sentence.  

 Since this pattern of non-incremental processing holds for all L2 advanced 

groups, irrespective of whether they show target knowledge (L1 Russian) or not (L1 

English, L1 Dutch) off-line, the uniform on-line behaviour can be related to the increased 

task demands of the on-line reading task that exceed the capacities of the advanced 

groups. 

In Bader & Bayer’s (2006) model of Linking and Checking, the advanced groups’ 

performance can be construed as incomplete processing in that linking applies without 

completed morphological checking (see also Bornkessel & Schlesewsky, 2006a). As a 
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result, the advanced groups construct canonical subject-first structures, as borne out in 

their low comprehension accuracy of OS orders. Other psycholinguistic models, 

discussed in Chapter 2, characterize incomplete processing as the initial processing step 

in a dual-route architecture. Both in the LAST model of Townsend & Bever (2001) and 

in the model of ‘good-enough’ processing by Ferreira (Ferreira, 2003; Ferreira & Patson, 

2007), sentence processing comprises an initial ‘shallow’ analysis that is always 

computed before or in tandem with a full parse that includes, e.g., morphological 

checking. In particular, both models assume that an NVN (noun-verb-noun) strategy is 

applied to the input, irrespective of morphological marking. The NVN strategy describes 

a mapping of noun-verb-noun sequences to a thematic proto-agent, action, patient 

template as a processing heuristic in order to quickly obtain a semantically interpretable 

output or a ‘good enough’ representation of the sentence. Irrespective of subsequent full 

parsing, the NVN template of ‘good enough’ processing may partially survive to 

interpretation, also in native processing (Christianson & Slattery, 2005; Ferreira, 2003).  

In Experiment 2, the natives show incremental reanalysis effects indicative of 

morphological checking, i.e. full parsing. At the same time, the answers to the 

comprehension sentences show that they correctly interpret OS orders only 56% of the 

time for disambiguation by case marking and only 28% of the time for disambiguation by 

verbal agreement. In all other cases, natives incorrectly assign the parse an SO 

interpretation (see also Meng & Bader, 2000). The use of the NVN template as a 

processing strategy is thus not restricted to the L2 subjects. Crucially, though, for the 

natives and the near-natives, ‘good enough’ processing is accompanied by full parsing 

and morphological checking, as expressed in incremental reanalysis effects, whereas the 

task demands of self-paced reading restrict the L2 advanced groups to ‘good enough’ 

processing.
7
  

In the speeded judgement task that imposes yet higher computational demands, 

the use of case marking in ungrammaticality detection ─ which requires morphological 

checking ─ is subject to complete breakdown in the advanced L2 groups and the L1 

English and L1 Dutch near-natives. For the natives and the L1 Russian near-natives, the 

selectively decreased accuracy on case violations also shows that the task demands 

exceed computational capacities for morphological checking.  

Consider the L1 effects in Experiment 3 for the near-natives. Given that all near-

natives performed target-like in self-paced reading (Experiment 2), the L1 effects in 

Experiment 3 index L1 differences in the speed and accuracy of executing morphological 

checking that surface under the high task demands of Experiment 3. At near-native levels, 

the L1 Russian speakers appear to benefit from the routines of matching case features 

with syntactic function in their L1, whereas their L1 English and L1 Dutch counterparts 

                                                 
7 At least for the L1 Russian advanced group which showed target off-line judgements, ‘good enough’ 

processing is a function of task demands, while for the L1 English and L1 Dutch advanced groups, 

insufficient knowledge of case marking may compound difficulties with OS orders. 
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have difficulty at speed. In cases where the L1 and the TL use similar types of 

morphosyntactic information in parsing, the efficacy of processing such information in 

the L2 is augmented by analogous routines in L1 parsing. In a similar vein, facilitatory 

effects of analogous L1 morphosyntactic properties have been reported in an ERP study 

by, e.g., Sabourin (2003) for gender marking. Further, on-line studies on lexical retrieval 

in the L2 (for overview, see, e.g., Dijkstra, 2003; 2005) attest cross-linguistic influence in 

that the L1 is automatically activated during L2 word retrieval of cognates. Sánchez-

Casas & García-Albea (2005) argue that the shared morphological representation of 

cognates underlies cross-linguistic activation patterns. The present findings contribute 

suggestive evidence that commonalities in L1-TL morphological paradigms also facilitate 

access to inflectional morphology in L2 parsing (for further discussion, see Chapter 9). 

Seen in conjunction, these results raise the possiblity of largely construing the L2 

processing of morphosyntax in Experiments 1 through 3 in terms of computational load. 

The computational load of L2 morphosyntactic processing is determined by proficiency 

in the L2 and routinization of parsing and integration processes in L2 and L1 as a result 

of exposure and usage. Such an account of the non-native processing patterns captures 

the group differences according to proficiency and L1 across experiments and ties in with 

a number of previous findings on L2 processing. In particular, the parallels between 

L2ers and natives resonate with the findings on L2 inflectional morphology by McDonald 

(2006) and the on-line integration of information by Kilborn (1992). As in the present 

study, natives and L2ers evinced analogous processing and judgement patterns under 

different task demands, which indicates that the same grammatical and processing 

architecture underlies native and non-native performance, even though the extent of its 

accurate implementation is restricted by computational limitations of L2 processing. 

 

6.9.  Summary 

 

Three experiments on the off-line knowledge and on-line processing of scrambling in L2 

German showed that convergence on native processing of morphosyntax is attested at the 

highest proficiency levels, irrespective of L1 differences.  

At the same time, the advanced groups demonstrate L1-related problems with 

case morphology in off-line judgements and cross-linguistic difficulties with inflectional 

morphology in real-time processing of the L2. For the advanced groups, these findings 

are in line with previous off-line and on-line research on problems with inflection (e.g. 

Jiang, 2004; Prévost & White, 2000b; Sabourin, 2003) as well as studies reporting flat L2 

processing of non-local morphosyntactic dependencies (Marinis et al., 2005; 

Papadopoulou & Clahsen, 2003).  

Comparisons across proficiency and L1 groups as well as across experiments 

indicate that non-convergence is related to a composite of proficiency and L1 effects. I 

suggested that these factors interact with computational load as expressed in different 
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task demands of Experiments 1-3 in giving rise to a systematic pattern of non-

convergence at the syntax-morphology interface. This account receives support from the 

finding that under increased task demands in Experiments 2 and 3, the native controls 

evince similar selective problems as the L2ers with inflectional (case) morphology. As a 

consequence, I conclude that the findings from Experiment 1 through 3 are compatible 

with the Fundamental Identity Hypothesis, repeated in (22). 

 

(22) Fundamental Identity Hypothesis 
There are no fundamental differences between non-native and native grammatical 
representation or processing architecture forced by a critical period. Differences, 
if found, relate to factors characterizing L2 acquisition independently of a critical 
period, e.g. L1 transfer or performance factors, such as computational limitations, 
etc. 

 

Moving beyond the morphosyntax of scrambling, Chapters 7 and 8 explore whether the 

Fundamental Identity Hypothesis extends to other interface aspects of scrambling in L2 

German. 
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7.  The Interfaces at L2 Ultimate Attainment: Interpretation  
 

Introduction 

 

In the previous chapter, I considered the syntax-morphology interface at L2 ultimate 

attainment. Experiments 1 through 3 showed that convergence on syntactic reanalysis 

signaled by morphological cues in L2 sentence processing obtains for near-native L2 

speakers across different L1s. Further, non-convergent performance is modulated by 

proficiency, and, to a lesser extent, by L1 differences. I discussed how the processing 

patterns of the advanced groups can be explained by limitations in computational 

resources and L1 effects in the efficiency of morphological checking. In consequence, I 

argued that the findings from Experiments 1 to 3 are compatible with the Fundamental 

Identity Hypothesis.  

This chapter ascertains whether the Fundamental Identity Hypothesis can 

accommodate interface domains of scrambling beyond morphosyntax. In this chapter, I 

consider the interfaces of syntax with interpretation in the context of scrambling, namely, 

the interactions of syntax with semantics and information structure. To see whether 

scrambling is semantically constrained, Experiment 4 tests for the relation between 

scrambling and definiteness in off-line judgements. To explore the effects of information 

structure, Experiment 5 considers the relation between scrambling and discourse context 

in judgements, and Experiment 6 probes whether discourse context affects reanalysis 

costs for scrambling in on-line reading. 

The results suggest at first sight that the interpretive interfaces of syntax pose 

greater difficulties than the morphosyntax of scrambling. For the semantics of 

scrambling, no L2 group converges on target judgement patterns. Closer analysis of 

individual judgement data reveals, however, that the pattern is not robust for the native 

controls either, so the results need to be treated as preliminary. For the information 

structure of scrambling, L1 effects on (non-) convergence are observed, in that the L1 

Russian and L1 English groups converge, while the L1 Dutch group does not. Focussing 

on the results for information structure, I argue that L1-specific non-convergence is likely 

due to learnability. I conclude that the results from Experiments 5 and 6 are compatible 

with the Fundamental Identity Hypothesis. 

This chapter is structured as follows: In Section 7.1, I give an overview of the 

chapter and the research questions. Section 7.2 presents the subjects, and Section 7.3 

describes the allocation to proficiency groups. Section 7.4 presents Experiment 4 on the 

semantics of scrambling. In Section 7.5, the off-line experiment (Experiment 5) on the 

information structure of scrambling is reported. Section 7.6 presents a self-paced reading 

experiment on the information structure of scrambling (Experiment 6). Finally, Section 

7.7 relates the findings from Experiments 4-6 to Experiments 1-3 and evaluates them in 

terms of the Fundamental Identity Hypothesis. 
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7.1.  Overview and research questions 

 

As discussed in Chapters 3 and 4, scrambling is modulated by: 

 

-  definiteness restrictions that constrain the interpretion of scrambling at the syntax-

semantics interface (see Chapter 3.5), 

-  information structure that determines the focus structure of scrambling at the 

syntax-discourse interface (see Chapter 3.8). 

 

In previous studies on endstate L2 acquisition, these interfaces of syntax have been found 

to pose persistent difficulties in adult L2 acquisition: For syntactic movement, e.g. 

Belletti et al. (2007), Sorace & Filiaci (2006) and Valenzuela (2006) report that near-

native L2 speakers show protracted difficulties restricting syntactic options to the 

requisite semantico-pragmatic contexts (Chapter 1.3.6.4). For scrambling, Unsworth 

(2005) shows that even high-proficient English speakers of L2 Dutch fail to obey 

definiteness restrictions (Chapter 5.3). The present chapter addresses the interpretative 

interfaces in off-line and on-line experiments. Off-line judgements investigate whether 

interface conditions modulate the acceptability of scrambling, and an on-line experiment 

probes whether interface conditions affect reanalysis in the processing of scrambling. The 

questions addressed in three experiments are, respectively:  

 

(Q1)  Do L2 speakers show knowledge of the interaction of scrambling and semantic 

restrictions in off-line judgements? 

(Q2)  Do L2 speakers show knowledge of the interaction of scrambling and information 

structure in off-line judgements? 

(Q3)  Do L2 speakers show incremental effects of the interaction of information 

structure and syntax on reanalysis in on-line reading? 

 

Three experiments were conducted with L1 English, L1 Dutch and L1 Russian learners 

and German natives, so that comparisons between different L1 groups can be made. 

Further, participants were allocated to two proficiency groups, so that comparisons based 

on proficiency level can be carried out. Moreover, these groupings allow us to 

differentiate between effects of proficiency and L1. Table 7.1, adapted from Chapter 6, 

summarizes the varying L1 properties. The cross-linguistic properties relevant in the 

context of this chapter are in shaded cells. 
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 Target L1s 

 GERMAN ENGLISH DUTCH RUSSIAN 

Syntax of scrambling  

Short scrambling + - + +  

Medium scrambling + - - + 

 Syntax-Morphology  

(Case) 

+ - - + 

 Syntax-Information 

Structure 

+ - (+)* + 

 Syntax-Semantics 

(Definiteness) 

+ - (+)
* 

- 

*Since Dutch has no medium scrambling, IS and definiteness effects only obtain for short scrambling. 

Table 7.1. Cross-linguistic differences at the syntactic interfaces for scrambling.  

 

The different L1 properties across groups implicate distinct conditions for L1 transfer. In 

the absence of scrambling, English also does not instantiate interface interactions of 

syntactic reordering by scrambling, such as information structure and definiteness. As a 

consequence, L1 English learners of German cannot make recourse to any L1 properties 

for convergence on the TL; rather, they need to acquire the relevant interface properties 

of German from the TL input. Dutch instantiates a similar relationship between 

scrambling and both definiteness and information structure, at least for scrambling in the 

complement domain. Crucially, though, Dutch has no (canonical) scrambling across 

subjects, so that L1 Dutch learners of German cannot directly transfer L1 properties to 

obtain the same interpretations. Rather, they need to extend L1 interface properties to 

larger syntactic contexts. In contrast, Russian scrambling is subject to the same 

information-structural conditions as German scrambling. For these properties, L1 Russian 

learners can directly refer to L1 properties in L2 German. However, Russian does not 

encode definiteness grammatically, so that no direct analogue is available for L1 Russian 

learners in this domain. 

If L1 transfer mediates (non-)convergence on interpretive interface properties in 

advanced to near-native L2 acquisition and processing, the L1 Russian groups, and 

maybe the L1 Dutch groups, are expected to outperform the L1 English groups. In the 

context of each experiment, I discuss effects of L1 transfer in more detail. 

 

7.2.  Experiment 4: Scrambling at the interfaces: Semantics 

 

Experiment 4 investigates the interface of syntax with semantics in off-line knowledge of 

the effects of definiteness restrictions on scrambling. The aim of this experiment is to 

establish whether non-natives are sensitive to the semantic restrictions on the scrambling 

of indefinites. 
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7.2.1.  Overview and research questions 

 

Scrambling in German and Dutch is constrained by interpretive restrictions expressed in 

definiteness marking of object NPs. As discussed in Chapter 3.5, scrambling induces 

interpretive changes for indefinites, yet not for definites. Scrambled indefinites bear a 

strong or quantificational, i.e. specific, generic or partitive, reading, yet are incompatible 

with an existential interpretation that is available for non-scrambled NPs. For instance, 

the scrambled NP eine Katze (‘a cat’) refers to one specific cat in (1) and cannot refer to 

just any cat. 

 

(1) Ich weiss, dass eine Katze Peter gerne  streichelt.                     (German) 

 I know      that  a      cat      Peter  likes-to stroke 

 ‘I know that Peter likes to stroke a cat.’ 

 

A technical account of the effects of indefiniteness along the lines of de Hoop (1992) and 

van Geenhoven (1998) was given in Chapter 3.8.5. Acquisition studies on the interpretive 

effects of scrambling found that children acquiring their L1 as well as adult and child L2 

learners do not robustly associate scrambling with interpretive restrictions in 

comprehension: L1-acquiring children up to the ages of 12 (Krämer, 2000; Philip, 2003; 

Unsworth, 2005) as well as L1 English children and adults learning Dutch at different 

levels of proficiency (Unsworth, 2005) do not consistently disallow existential readings 

for scrambled indefinite NPs; in other words, they do not robustly differentiate between 

scrambled and non-scrambled indefinite NPs in semantic terms. On the basis of data from 

beginning to advanced L2 learners, Unsworth (2005) concludes that target-like 

performance on interpretive restrictions on scrambling is a function of proficiency. The 

present experiment seeks to investigate the effects of both proficiency and L1 on 

semantic restrictions on scrambling.  

 

Experiment 4 is an acceptability judgement task containing definite and indefinite (non-) 

scrambled NPs presented in contexts that do not support quantificational readings of the 

object NP. The research questions are: 

 

(Q4.1)  Do L2 speakers differentiate between scrambling of definites and scrambling of 

indefinites? 

(Q4.2)  Are there proficiency or L1 effects? 

 

As a reference point for studying L1 transfer effects, Table 7.2 summarizes the cross-

linguistic morphosyntactic differences relevant in the context of Experiment 4. On the 

assumption that L1 affects (non-)convergence, the cross-linguistic differences lead one to 

expect differences in judgement patterns between the L1 Dutch group whose L1 



                                          The Interfaces at L2 Ultimate Attainment: Interpretation 

 

259

instantiates definiteness restrictions on short scrambling, on the one hand, and the L1 

English and L1 Russian groups whose L1s have no definiteness restriction on scrambling 

(Russian) or no scrambling at all (English), on the other hand. 

 

 Target L1s 

 GERMAN ENGLISH DUTCH RUSSIAN 

Syntax of scrambling     

 Short scrambling + - + + 

 Medium scrambling + - - + 

 Syntax-Semantics 

(Definiteness) 

+ - (+)
* 

- 

*Since Dutch has no medium scrambling, definiteness effects only obtain for short scrambling. 

Table 7.2. Cross-linguistic differences relevant in the context of Experiment 4. 

 

A judgement task was designed that encompassed both grammatical and ungrammatical 

word orders and case marking. A Magnitude Estimation task was partially based on and 

adapted from Keller (2000b, Experiment 6). The design is the same as described in 

Chapter 6 for Experiment 1. It also includes manipulations of information structure that 

will be discussed as Experiment 5 in this chapter. For convenience, the full design is 

reported here. The target pattern expected for Experiment 4 is given in (P.4). 

 

(P.4)  Target pattern for Experiment 4 

Scrambled definite NPs are judged to be significantly more acceptable than 

scrambled indefinite NPs.  

 

7.2.2.  Materials 

 

Sentences were constructed that consisted of a matrix clause and an embedded clause 

containing an animate subject and an inanimate object as well as a transitive verb. A 

partially factorial design was employed which crossed the factors Word Order, Context 

and Definiteness. The factor Word Order had two levels: non-scrambled (SOV) and 

scrambled (OSV) (2). 

 

(2) a. Maria glaubt, dass der Vater den Wagen kauft. 

  Maria thinks  that  the father the  car       buys 

b. Maria glaubt, dass den Wagen der Vater kauft. 

Maria thinks  that  the  car        the father buys 

 

The factor Context realized effects of information structure (IS) that become relevant for 

Experiment 5. A wh-question designated the constituent corresponding to the wh-element 

in the answer as focus. Correspondingly, all other constituents would be given 
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information. The factor context had three levels: ALL-Focus (3a), SUBJECT-Focus (3b) 

and OBJECT-Focus (3c). 

 

(3) a. Was gibt's Neues? 

  ‘What's new?’ 

b. Wer kauft den Wagen? 

‘Who buys the car?’ 

c. Was kauft der Vater?  

‘What does the father buy?’ 

 

The ALL-Focus context created wide focus by providing a maximally non-specific 

question. The SUBJECT-Focus context induced narrow focus on the subject by (a) 

designating the subject as the focus exponent of the answer by targeting it in a wh-

question, and (b) establishing the verb and the object NP as given information in the 

question. The SUBJECT-Focus context thus creates felicitous IS conditions for 

scrambling (IS-syntax match). The OBJECT-Focus context induced narrow focus on the 

object by (a) designating the object as the focus exponent of the answer by targetting it in 

a wh-question, and (b) establishing the verb and the subject NP as given information in 

the question. Hence, the OBJECT-Focus context gives rise to an IS that is at odds with 

the IS of scrambling (IS-syntax mismatch).
1
  

Most relevant for Experiment 4, the factor Definiteness pertained to the object of 

the embedded clause, and it had two levels: definite and indefinite (4). The scrambled 

order with indefinite objects is illustrated in (4c). 

 

(4) a. Maria glaubt, dass der Vater den Wagen kauft. 

  Maria thinks  that  the father the  car       buys 

b. Maria glaubt, dass der Vater einen Wagen kauft. 

 Maria thinks  that  the father a         car      buys 

c. Maria glaubt, dass einen Wagen der Vater kauft. 

 Maria thinks  that  a       car       the father buys 

 

Importantly, when sentences (4b) and (4c) are embedded in OBJECT-Focus contexts, the 

object mentioned in the context wh-question matches the object in the answer (4) in 

definiteness (e.g. Who bought a car? for (4c)). Note that none of these contexts supports 

a quantificational interpretation of the indefinite object NP in the answer; hence, 

scrambled indefinite NPs in (4c) should be judged as infelicitous. 

Two further factors were included: ungrammatical embedded Verb-Position 

Violation (V2) crossed with Word Order, and ungrammatical Case Violation crossed with 

                                                 
1 Note that the information structure of the context does not support a focus scrambling interpretation of 

scrambled objects. 
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Word Order. Since these factors are not relevant for Experiments 4 and 5, I do not report 

them here (see Chapter 6, Experiment 1, for details). 

The design yielded a total of Word Order x Context x Definiteness = 2 x 3 x 2 

cells plus V2 x Case Violation x Word Order = 2 x 2 x 3 = 24 cells. Each participant saw 

one item for each cell. Other materials, assignments to groups and list, procedure and data 

conversion were as described in Chapter 6, Experiment 1. 

 

7.2.3.  Participants 

 

Fifty-three non-natives of the 59 non-natives participated in this experiment. These 

participants were the same as in Chapter 6, Experiment 1. For comparison, 47 native 

speakers of German served as a control group. 

 

7.2.4.  Analysis and results 

 

Table 7.3 gives the results of the judgement task by listing the normalized and rescaled 

results (see Chapter 6) across the different conditions relevant for effects of definiteness 

of the object NP. The first two rows give results for non-scrambled definite (4a) and 

indefinite (4b) NPs. The last two rows list results for scrambled definite (2b) and 

indefinite (4c) NPs. The three Context conditions are listed horizontally in each cell 

(ALL-Focus/SUBJECT-Focus/OBJECT-Focus), i.e. the first number in each cell denotes 

the level of acceptability in the ALL-Focus context, the second number in each cell the 

acceptability in the SUBJECT-Focus context, and the third number the acceptability in 

the OBJECT-Focus context. It was decided to include the factor Context in the statistical 

comparisons in case definiteness effects are modulated by context. 

To establish potential group differences according to definiteness of the object 

NP, a Repeated Measures ANOVA with the within-subject factors Order (SO versus 

OS), Context (ALL-Focus, SUBJECT-Focus, OBJECT-Focus) and Definiteness (definite 

versus indefinite) was run on the geometric means of judgements. The between-subjects 

factors were Language (German, English, Russian and Dutch) and Proficiency (native, 

near-native and advanced). 
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ENGLISH 

Advanced 

(n=8) 

ENGLISH 

Near-

Native 

(n=10) 

DUTCH 

Advanced 

(n=8) 

DUTCH 

Near-

Native 

(n=10) 

RUSSIAN 

Advanced 

(n=9) 

 

RUSSIAN 

Near-

Native 

(n=8) 

GERMAN 

(n=47) 

(4a)  SODEFV 98/91/100 99/98/97 98/100/97 83/95/94 86/82/95 87/85/100 100/99/92 

(4b) SOINDEF V 97/85/99 100/98/100 98/88/100 95/99/100 88/100/89 89/99/100 100/99/100 

(2b) ODEFSV 7/9/10 59/67/56 2/13/12 39/47/49 54/75/46 46/63/46 64/68/55 

(4c) OINDEFSV 11/11/0 57/66/59 0/27/17 34/50/48 49/68/31 39/44/45 46/45/46 

Table 7.3. Experiment 4: Acceptability ratings. Rescaling from geometric means to scale 0-100, 

(ALL-Focus/SUBJECT-Focus/OBJECT-Focus).  

 

The results of the Repeated Measures ANOVA show significant main effects of Order 

(F(1,93) 181.9458, p<0.001) and Context (F(2,93) 6.139, p=0.003), yet no effect of 

Definiteness (F(1,93) 1.645, p=0.203). The following two-way interactions with the 

factor Order were recorded for the within-subjects factors: Order and Definiteness 

(F(1,93) 11.221, p=0.001); Order and Context (F(2,186) 9.522, p<0.001). These 

interactions attest that both context and the definiteness of the object NP affect 

judgements on OS orders across groups. However, there is no interaction between the 

factors Context and Definiteness (F(1,186) 1.193, p=0.306). Effects of definiteness are 

thus independent of context effects. 

For the between-subjects factors, the following interactions were observed: Order 

and Language (F1(2,93) 4.357, p=0.016), and a marginal interaction of Order and 

Proficiency (F1(1,93) 3.067, p=0.083). For the factor Context, the following interactions 

hold: Context and Language (F1(4,93) 2.395, p=0.003) and Context and Proficiency 

(F1(4,93) 2.484, p=0.045). For the factor Definiteness, the interaction with the factor 

Language just fails to attain marginal significance (F1(2,93) 2.341, p=0.102).  

The interactions of the factor Order with the within-subjects factors show that 

both Context and Definiteness have an effect on the acceptability of syntactic reordering. 

The marginal interaction of Definiteness and Language suggests that there may be group 

differences regarding the effects of definiteness. In order to explore group differences on 

definiteness, pairwise comparisons between scrambled definite (2b) and scrambled 

indefinite (4c) orders were run by language group.  
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For illustration, Figure 7.1 shows the relative difference the L1 groups make for 

scrambled orders according to definiteness of the object. The numbers in Figure 7.1 

represent the subtraction differences of acceptability ratings for scrambled definite NPs 

and scrambled indefinite NPs. A positive number indicates that scrambled definite NPs 

are rated to be more acceptable than scrambled indefinite NPs. 

 

 

 

 

 

 

 

 

 

 

Figure 7.1. Experiment 4: Subtraction of acceptability means across contexts of indefinite 

scrambled objects from definite scrambled objects. 

 

Natives 

 

For the natives, pairwise comparisons of OS orders containing definite NPs and those 

containing indefinite NPs indeed attest significant differences across contexts (ALL-

Focus: F1(1,46) 5.217, p<0.001; F2(1,7) 3,763, p=0.007; SUBJECT-Focus: F1(1,46) 

3.758, p<0.001; F2(1,7) 3,231, p=0.014; OBJECT-Focus: F1(1,46) 2.858, p=0.006; 

F2(1,7) 1.638, p=0.145). Hence, the natives disallow scrambled indefinite NPs in (2b) 

independently of context.  

 

L1 English 

 

For the L1 English group, pairwise comparisons of OS orders containing definite NPs 

and those containing indefinite NPs show no differences in any context (ALL-Focus: 

F1(1,17) -0.069, p=0.946; F2(1,7) -0.149, p=0.885; SUBJECT-Focus: F1(1,17) 0.922, 

p=0.370; F2(1,7) 0.263, p=0.800; OBJECT-Focus: F1(1,17) 0.732, p=0.474; F2(1,7) 

0.217, p=0.805).  

 

L1 Dutch   

 

The L1 Dutch group also does not show differences in pairwise comparisons of OS 

orders containing definite NPs and those containing indefinite NPs in any context (ALL-

Focus: F1(1,17) 0.407, p=0.689; F2(1,7) 0.076, p=0.942; SUBJECT-Focus: F1(1,17)  
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-2.125, p=0.049; F2(1,7) -0.499, p=0.633; OBJECT-Focus: F1(1,17) -0.152, p=0.881; 

F2(1,7) 0.023, p=0.982). 

 

L1 Russian 

 

Although the numerical results in Figure 7.1 suggest a target-like tendency, the L1 

Russian group does not evince significant differences in pairwise comparisons of OS 

orders containing definite NPs and those containing indefinite NPs in any context (ALL-

Focus: F1(1,16) 1.0, p=0.332; F2(1,7) 1.345, p=0.221; SUBJECT-Focus: F1(1,16) 0.686, 

p=0.502; F2(1,7) 0.731, p=0.489; OBJECT-Focus: F1(1,16) -0.008, p=0.991; F2(1,7) 

0.698, p=0.508). 

 

In sum, Experiment 4 finds that the acceptability of scrambling is modulated by 

definiteness for the native controls. Further, these effects were shown to be independent 

of effects of context. In contrast, none of the non-native groups makes a systematic 

distinction between the acceptability of scrambling relative to the definiteness of the 

scrambled object NPs. 

 

7.2.5.  Discussion 

 

Experiment 4 yielded the following results: 

 

- The native group shows sensitivity to definiteness constraints on scrambling in 

that scrambled orders with definite object NPs are rated to be significantly more 

acceptable than scrambled indefinite object NPs in question contexts that require 

existential readings and do not support quantificational interpretations of 

indefinite object NPs. 

- None of the non-native groups demonstrates target-like judgement patterns in that 

the non-natives make no distinction in the acceptability of scrambling depending 

on the definiteness of the (scrambled) object NP. This null effect of definiteness is 

not modulated by proficiency or L1 differences. 

 

In contrast to off-line judgements on the morphosyntax of scrambling (Experiment 1, 

Chapter 6) where non-convergence was attested for some of the advanced groups, yet not 

the higher-proficient near-native groups, the off-line judgements on definiteness also 

yield evidence of non-convergence for the near-native groups. This asymmetry between 

syntax and interface aspects of word order highlights the protracted difficulties posed by 

interface constraints on syntax in adult L2 acquisition in general.  

Experiment 4 finds no evidence in the pairwise comparisons of the judgement 

data that any non-native group adheres to the interpretive restrictions on scrambling 
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expressed in the definiteness constraint. To explore this null effect further, the individual 

participant data were analysed. A participant was classified as making a distinction 

according to definiteness if the ratings for scrambled indefinites were lower than for 

scrambled definites in at least two of the three contexts and the ratings were equal in the 

remaining context. This classification scheme was chosen to make sure that the effects of 

definiteness hold across contexts. According to this classification, 28 of the 47 natives 

(60%) robustly differentiate scrambled definite NPs from scrambled indefinites; yet, of 

the 53 non-natives in total, only five participants (9%), two from the L1 English group 

and three from the L1 Russian group, can be categorized as making a robust definiteness 

distinction. The group data thus do not average out individual differences for the non-

natives.  

The L2 results resonate with the findings of Unsworth (2005) on definiteness 

distinctions made by L1 English learners of Dutch in the context of object scrambling 

across adverbs in the complement domain. In the relevant condition in Unsworth (2005, 

Task II), participants completing a truth-value judgement task were presented with 

pictures depicting two identical events performed on two different objects, e.g. two 

different apes being tickled twice. The non-scrambled order matches the picture, whilst 

the scrambled order, which evokes a quantificational reading, in this case, a specific 

reading of the object, does not match the picture (for details, see Chapter 5.3). The native 

adult controls in Unsworth (2005) scored 95.7% in correctly rejecting scrambled 

indefinites, and 73% of them made a robust distinction between scrambled definites and 

indefinites in at least 80% of trials, i.e. they rejected scrambled indefinites and accepted 

scrambled definites in at least 4 out of 5 trials. In contrast, the highest-proficiency L2 

adult learners’ group tested by Unsworth scored 63.6% by correctly rejecting the specific 

scrambled indefinite NP. Only five out of the 11 L2 adult participants (46%) made a 

robust distinction. 

In comparison to Unsworth’s study that focused on eliciting interpretive 

distinctions, the general acceptability judgement task employed here did not point 

participants’ attention to interpretation. This methodological difference might account for 

the overall lower rates of target-like responses in the present task, among both the non-

natives and the natives. Given that only less than two-thirds of the native controls showed 

the target pattern for definiteness, finding that the L2 groups do not converge on the 

target pattern needs to be treated as preliminary.  

Nevertheless, the present results extend previous findings of problems in the L2 

acquisition of definiteness constraints on scrambling (a) to L2 German and (b) to L2 

learners at very advanced and near-native levels of proficiency from various L1 

backgrounds. The current findings suggest that proficiency differences do not correlate 

with success on definiteness distinctions, as suggested by Unsworth (2005). Moreover, 

the fact that Dutch instantiates a similar relation between scrambling and definiteness as 

German ─ at least for scrambling in the complement domain ─ does not confer the L1 
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Dutch group an advantage over the L1 English and the L1 Russian groups in the 

judgement task. This finding tentatively suggests that knowledge of interpretive 

constraints on NP movement in the L2 is not informed by L1 properties. However, more 

extensive research using a variety of tasks is needed to substantiate these findings.  

Previous studies on the L1 and L2 acquisition of interpretive discourse constraints 

(see, e.g., Avrutin, 1999; Krämer, 2000; Miller & Schmitt, 2004; Unsworth, 2005) 

attribute non-convergence to incomplete discourse integration. Krämer (2000: 65) defines 

discourse integration as a two-tiered process that consists of the construction of (a) 

discourse cohesion, i.e. the use of discourse context in the structural interpretation of 

linguistic elements, e.g. NPs, and (b) discourse coherence, i.e. the construction of 

discourse continuity across utterances. As for (a), failure in the construction of discourse 

cohesion can stem from a variety of representational or computational factors: (i) lack of 

knowledge of the relevant discourse-interpretation mapping, (ii) insufficient ability to 

render relevant discourse entities salient enough in context (e.g. Miller & Schmitt, 2004) 

or (iii) reduced ability to integrate multiple information types (e.g. context, semantics, 

syntax, etc.) in real-time. The present untimed off-line experiment cannot address these 

different explanatory approaches; to this end, it would be necessary to carry out a range 

of off- and on-line experiments that extend beyond the scope of the present thesis. For 

definiteness, it is not clear whether reading and reaction-time methods are suitable, since 

the relatively subtle effects of definiteness in reading comprehension are likely to be 

outweighed by the more robust (structural) processing disadvantage for scrambled OS 

orders. Potentially additive effects of definiteness will thus be hard to document. 

Therefore I decided not to run a processing experiment on the effects of definiteness, and 

I leave this issue for future research.  

Nevertheless, the following two experiments in this chapter do address the issue 

of discourse integration and its processing reflexes in the on-line use of information 

structure (focus). Its results will be useful to investigate whether the problems with 

definiteness are due to more general problems with discourse integration in L2 

processing. 

 

7.3.  Experiment 5: Scrambling at the interfaces: Information structure 

 

Experiments 5 and 6 explore the interface of syntax and information structure in off-line 

knowledge and on-line reading. The purpose of the two experiments is to probe whether 

non-natives are sensitive to the interplay of syntactic reordering and discourse. 

 

7.3.1.  Overview and research questions 

 

Scrambling in German, Dutch and Russian interacts with information structure, i.e. the 

discourse-functional organization of information by virtue of focus. Descriptively, 
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scrambling serves to move discursively given constituents out of (sentential) focus to 

allow for other constituents to bear focus (Haider & Rosengren, 1998). The changes of IS 

induced by scrambling are illustrated in (5) for German. In the examples, IS is 

manipulated by question contexts: The wh-word in the question designates the focus in 

the answer (Höhle, 1982), which is capitalized in the examples. ‘#’ denotes infelicity. 

 

(5) a. Who is reading the book?                                    (German) 

  Ich glaube, dass das Buch  der JUNGE liest. 

  I think        that  theACC book   theNOM boy  reads. 

 ‘I think that the boy is reading the book.’ 

b. What is the boy reading?      

  #Ich glaube, dass das BUCH der Junge liest. 

 

In (5a), scrambling is felicitous since the scrambled object NP is defocused and the 

subject NP receives focus. (5b) shows infelicitous scrambling, since the scrambled item 

bears focus. Chapter 3.8 developed a formal account of the interaction of information 

structure as expressed by focus and syntactic reordering effected by scrambling. 

Scrambling was found to be sanctioned by IS to the extent that scrambled OS orders have 

higher acceptability ratings and lower processing costs if the scrambled item was 

defocused (IS-syntax match). By contrast, an infelicitous context such as in (5b) induces 

a mismatch in the IS of the context question and the answer (IS-syntax mismatch).  

Experimentally, an off-line judgement study by Keller (2000a) reports that native 

German acceptability ratings of scrambled orders are systematically affected by 

differences in IS. In terms of processing effects, reading-time studies by Meng, Bader & 

Bayer (1999) and Weskott (2003) as well as ERP studies by Bornkessel, Schlesewsky & 

Friederici (2003a) and Bornkessel & Schlesewsky (2006b) find that IS as manipulated by 

discourse context modulates reanalysis from the SO order to the OS order (Chapter 4.4). 

If embedded in a felicitous context (IS-syntax match), reanalysis costs of scrambled OS 

orders are mitigated compared to null or infelicitous contexts.  

Experiments 5 and 6 test for the interaction of IS and word order. Experiment 5 

collects off-line acceptability judgements, and Experiment 6 considers IS effects on 

reanalysis in on-line reading. 

 

Experiment 5 investigates off-line knowledge of the interaction of IS and word order in 

L2 German. It aims to elicit the following target pattern (P.5). 

 

(P.5)  Target pattern for Experiment 5  

Scrambled orders are judged to be significantly more acceptable in IS contexts 

that lead to the defocusing of the scrambled constituent (IS-syntax match: 



Chapter 7 

 

268

SUBJECT-Focus context) than in contexts that cause the scrambled constituent to 

be in focus (IS-syntax mismatch: OBJECT-Focus context).   

 

The research questions are: 

 

(Q5.1)  Do L2 speakers show target-like judgements on scrambling in IS contexts 

manipulating focus marking? 

(Q5.2)  Are there proficiency or L1 effects? 

 

As a reference point for studying L1 transfer effects, Table 7.4 summarizes the cross-

linguistic differences relevant in the context of Experiment 5. 

 

 Target L1s 

 GERMAN ENGLISH DUTCH RUSSIAN 

Syntax of scrambling     

 Short scrambling + - + + 

 Medium scrambling + - - + 

 Syntax-Information 

Structure 

+ - (+)* + 

*Since Dutch has no medium scrambling, IS effects only obtain for short scrambling. 

Table 7.4. Cross-linguistic differences relevant in the context of Experiment 5. 

 

If L1 properties affect judgements about the IS of scrambling in the L2, the L1 Russian 

group can make recourse to identical IS-to-syntax mappings in the L1. The L1 Dutch 

group could make recourse to IS-to-syntax correspondences for scrambling in the 

complement domain, where scrambling equally serves the discourse function to move 

constituents out of focus, but Dutch has no direct analogue to scrambling across the 

subject. However, recall from Chapter 3 that Dutch instantiates fronting of objects across 

subjects only for contrastive topics in so-called focus scrambling (Neeleman, 1994) for a 

restricted set of deictic NPs such as in (6). 

 

(6)   … dat ZULke boeken zelfs JAN niet koopt.               (Dutch) 

  … that such    books   even John not  buys 

  ‘that not even John buys such books.’     (from: Neeleman, 1994: 84) 

 

Although the OS order in (6) is distributionally similar to scrambling in German, it is 

functionally different by forcing contrastive focus on the fronted object. Finally, English 

does not allow for embedded OS orders in any discourse context, so that recourse to L1 

properties is no option for the L1 English group. 
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7.3.2.  Analysis and results 

 

Participants and materials were the same as in Experiment 4. The full set of results is 

shown in Table 7.3 above. Table 7.5 presents the relevant results for the effects of IS on 

scrambling. The three Context conditions are listed horizontally in each cell (ALL-

Focus/SUBJECT-Focus/OBJECT-Focus), i.e. the first number in each cell denotes the 

level of acceptability in the ALL-Focus context, the second number in each cell the 

acceptability in the SUBJECT-Focus context, and the third number the acceptability in 

the OBJECT-Focus context. 

 

 
ENGLISH 

Advanced 

(n=8) 

ENGLISH 

Near-

Native 

(n=10) 

DUTCH 

Advanced 

(n=8) 

DUTCH 

Near-

Native 

(n=10) 

RUSSIAN 

Advanced 

(n=9) 

 

RUSSIAN 

Near-

Native 

(n=8) 

GERMAN 

(n=47) 

(4a) SODEFV 98/91/100 99/98/97 98/100/97 83/95/94 86/82/95 87/85/100 100/99/92 

(2b) ODEFSV 7/9/10 59/67/56 2/13/12 39/47/49 54/75/46 46/63/46 64/68/55 

Table 7.5. Experiment 5: Acceptability ratings. Rescaling from geometric means to scale 0-100, 

(ALL-Focus/SUBJECT-Focus/OBJECT-Focus). 

 

For each group, Figure 7.2 graphs the difference in acceptability between scrambled OS 

orders (of definite NPs) in the felicitous SUBJECT-Focus context, on the one hand, and 

the infelicitous OBJECT-Focus context, on the other hand. A positive score means that 

scrambled orders are rated to be more acceptable in the SUBJECT-Focus context than in 

the OBJECT-Focus context.  

Figure 7.2 shows that the groups differ in making distinctions in the acceptability 

of scrambling depending on context. To establish the statistical effects of potential group 

differences, a Repeated Measures ANOVA with the within-subjects factors Order (SO 

versus OS) and Context (ALL-Focus, SUBJECT-Focus, OBJECT-Focus) was run on the 

geometric means of judgements. The between-subjects factors were Language (German, 

English, Russian and Dutch) and Proficiency (native, near-native and advanced). 
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Figure 7.2. Experiment 5: Relative difference in acceptability for scrambled orders between 

SUBJECT-Focus and OBJECT-Focus context. All groups. 

 

The results of the Repeated Measures ANOVA show significant main effects of Order 

(F(1,93) 147.427, p<0.001) but no main effect of Context (F(2,93) 0.989, p=0.374). The 

interaction of Order and Context becomes significant (F(2,93) 7.672, p=0.001). This 

interaction attests that context affects specifically OS orders across groups. For the 

between-subjects factors, the following interactions were observed: Order and Language 

(F(2,93) 5.442, p=0.006), Order and Proficiency (F(1,93) 4.225, p=0.043). Moreover, 

there is a significant interaction of Order, Context and Language (F(4,93) 2.632, 

p=0.036) as well as a marginally significant interaction of Order, Context and Proficiency 

(F(2,93) 2.521, p=0.083).   

The interactions of the factors Order and Context with the factors Language and 

Proficiency show that there are group differences with respect to the acceptability of OS 

orders depending on context. For these reasons, it was decided to carry out separate 

analyses for the natives and the individual language groups by proficiency groups. 

Pairwise comparisons were run on OS orders in the felicitous SUBJECT-Focus context 

(3b) versus the matched OS orders in the infelicitous OBJECT-Focus context (3c). The 

results are summarized in Table 7.6. 

 The pairwise comparisons for the natives show that they make a robust contrast in 

acceptability of scrambled orders according to context. Due to the small size of the 

individual non-native groups, I focus on the results of the within-subjects analysis. The 

L1 Russian group demonstrates target-like sensitivity to context regardless of proficiency 

level. The L1 English group demonstrates differential susceptibility to the modulation of 

scrambling by information structure according to proficiency: The lower-level advanced 

group does not distinguish scrambling according to context, while the near-natives show 

target-like differentiations. Finally, the L1 Dutch group does not distinguish the 

acceptability of scrambling according to context. 
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Group Results Context 

effect 

L1 English Advanced (n=8) F1(1,7) -0.093, p=0.929; F2(1,7) -0.127;  p=0.902 no 

L1 English Near-Native (n=10) F1(1,9) 2.329, p=0.045; F2(1,7) 0.653, p=0.535 yes 

L1 Dutch Advanced (n=9) F1(1,7) 0.079, p=0.939; F2(1,7) 0.054, p=0.958 no 

L1 Dutch Near-Native (n=8) F1(1,9) -0.196, p=0.849; F2(1,7) 0.143, p=0.891 no 

L1 Russian Advanced (n=8) F1(1,8) 2.338, p=0.048; F2(1,7) 1.449, p=0.191 yes 

L1 Russian Near-Native (n=10) F1(1,7) 2.796, p=0.027; F2(1,7) -1.505, p=0.176 yes 

German native (n=47) F1(1,46) 2.78, p=0.008; F2(1,7) 2.880, p=0.024 yes 

Table 7.6. Experiment 5: Results of pairwise comparisons between scrambled orders in 

SUBJECT-Focus and OBJECT-Focus context, by group. 

 

7.3.3.  Discussion 

 

Experiment 5 yielded the following results: 

 

- IS modulates the acceptability of scrambling in the native controls in that 

scrambled orders are judged to be significantly more acceptable in the felicitous 

SUBJECT-Focus context (IS-syntax match) compared to the OBJECT-Focus 

context (IS-syntax mismatch).  

- With respect to the effects of IS on scrambling, the non-native groups show 

differential judgement patterns:  

o The L1 Dutch group shows no sensitivity to IS effects on scrambling. 

o The L1 English advanced group demonstrates no sensitivity to IS, while 

the L1 English near-native group shows a target-like judgement pattern. 

o The L1 Russian group shows target-like sensitivity to IS effects on 

scrambling. 

 

For IS, convergence on target-like judgement patterns turns out to be relative to L1 

effects and proficiency level. Finding that L1 Russian learners master the interaction of 

the syntax of scrambling and the information structure of reordering points to effects of 

L1 transfer. By contrast, the L1 English learners cannot make recourse to analogous L1 

properties, so that their judgements on OS orders show no influence of information 

structure at advanced proficiency levels. As their proficiency increases, however, they 

acquire target-like mappings of information structure and syntax as borne out by the 

target interaction of IS and word order. 

These results are partly in line with previous research on discourse-related aspects 

in endstate adult L2 acquisition (see Chapter 1.3.6.4, and, e.g., Belletti et al., 2007; 

Hertel, 2003; Lozano, 2006; Valenzuela, 2006). These studies on L2 Romance languages 

tested L1 English and, in the case of Lozano (2006), L1 Greek speakers, i.e. these studies 

specifically selected L1-TL mismatches in terms of the discourse properties under 
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investigation. They report that adult L2 near-natives demonstrate persistent non-

convergence on discourse-related syntax in off-line tasks. Unfortunately, none of these 

studies compared different L1 groups, so it is not clear whether non-convergence is solely 

due to L1 effects. The present findings suggest that non-convergence is indeed related to 

L1 properties as illustrated by the contrast in performance between the L1 English and L1 

Russian groups; yet, the convergence by the L1 English near-natives also indicates that 

protracted difficulties at the syntax-discourse interface can be overcome at the highest 

levels of proficiency.  

In this regard, it is surprising that the L1 Dutch group does not demonstrate any 

evidence of interactions of word order and information structure. Dutch does not 

instantiate scrambling of objects across subjects; yet, it does have scrambling in the 

complement domain that is identically modulated by information-structural constraints 

(Chapter 3.8). Against this background, the null effect of context for the L1 Dutch group 

could mean either that the group identifies no relation between syntactic reordering by 

scrambling and IS or that the group applies a non-target-like IS-to-syntax mapping to 

scrambling. Although a null finding does not allow for any firm conclusions, let us 

consider the latter option. It may be the case that the L1 Dutch group associates German 

scrambling with the distributionally similar, though functionally different, option in 

Dutch, so-called focus scrambling (e.g. Neeleman, 1994), as in (6) above. In contrast to 

pre-subject scrambling in German or Russian that entails the defocusing of the scrambled 

phrase, focus scrambling applies to contrastive topics and thus incurs (contrastive) focus 

on the scrambled phrase. 

On the assumption that the L1 Dutch group attempts to map the information-

structural characteristics of focus scrambling onto pre-subject scrambling in German, 

they will fail to attain target-like knowledge of scrambling. Bohnacker & Rosén (2006) 

identify such a mismatch for the information structure of the German ‘Vorfeld’, i.e. the 

CP region, in terms of theme-rheme structure and topicalization for Swedish adult 

learners of German at different levels of proficiency. Although Swedish and German 

share the syntactic options in CP and thus the options for realizing non-subject material in 

CP, Swedish and German exploit these options differently: According to a small-scale 

corpus study reported in Bohnacker & Rosén (2006), native Swedish speakers show 

lower ratios of topicalization and a higher incidence of phonologically light material in 

CP (see also Vallduví & Engdahl, 1996) than native Germans do. Bohnacker & Rosén 

find evidence of the transfer of these information-structural preferences in oral and 

written production data of Swedish adult learners of German, which results in 

morphosyntactically well-formed, yet non-native seeming German in terms of 

information structure. Unfortunately, the present data cannot answer the question as to 

whether L1 transfer of IS also underlies the null result for the Dutch groups since no 

contexts were included that would be felicitous for focus scrambling, i.e. by allowing for 

a contrastive topic interpretation of the object. 
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In sum, Experiment 5 shows that convergence on the IS of scrambling is possible 

for L2ers of different L1s. At the same time, it documents a pattern of non-convergence 

according to proficiency (L1 English group) and L1 transfer (L1 Dutch group). The 

following processing experiment ascertains whether the patterns of (non-)convergence 

among the non-natives attested for off-line judgements are replicated in on-line 

performance. 

 

7.4.  Experiment 6: Scrambling at the interfaces: Information structure: Self- 

   paced reading 

 

Experiment 6 tests whether incremental reanalysis is modulated by information structure. 

In native processing, incremental reanalysis effects for OS orders derived by scrambling 

are modulated by IS (context) (Chapter 4.4). This modulation reflects multiple and 

interacting reanalysis processes for OS orders, namely, syntactic reanalysis of phrase 

structure and IS reanalysis (Bader & Meng, 1999). Both syntactic reanalysis and IS 

reanalysis are required if the IS created by the context does not match the IS of 

scrambling (IS-syntax mismatch); only syntactic reanalysis is required if the IS induced 

by the context matches the IS of scrambling (IS-syntax match). In order to test for the 

effects of IS on reanalysis, a self-paced reading task was designed that presented 

sentences embedded in discourse contexts which systematically manipulated IS as 

expressed in focus assignment. The target pattern to be elicited in Experiment 6 is as 

follows (P.6). 

 

(P.6)  Target pattern for Experiment 6 

Effects of incremental reanalysis, i.e. reading slowdowns at the points of 

morphological disambiguation to the OS order, should be mitigated in IS contexts 

that match the IS of scrambling (IS-syntax match) compared to IS contexts that do 

not align with the IS of scrambling (IS-syntax mismatch). 

 

Hence, the research questions for Experiment 6 are: 

 

(Q6.1) Does IS (context) affect incremental reanalysis on the regions of disambiguation 

in L2 processing? 

(Q6.2) Are there L1 differences in the L2 processing of scrambled OS orders in context?  

(Q6.3) Are there proficiency differences in the L2 processing of scrambled OS orders in 

context? 
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7.4.1.  Participants 

 

For Experiment 6, 20 advanced to near-native L1 English speakers (10 female), 22 L1 

Russian speakers (19 female), 21 L1 Dutch speakers (14 female) and 16 native German 

controls (9 female) were recruited (for additional information, see Appendix A, Table 

A.2). Their ages ranged from 22-62 years (see Table 7.7). Participant selection criteria 

and recruitment procedures were as described in Chapter 6. Some participants who had 

taken part in the experiments reported in Chapter 6 also participated in the following 

experiment. These participants had not been debriefed after the first experimental session. 

For each of these subjects, there was a time lag of minimally six months between the two 

experimental sessions.  

 

7.4.2.  Proficiency measure and allocation to proficiency groups 

 

The same rationale in participant selection and grouping was used as for the experiments 

reported in Chapter 6. Two tasks on comprehension and production skills in the target 

language were administered: a C-test and a picture-description task eliciting spontaneous 

speech (for details, see Chapter 6). 

 

7.4.3.  C-test 

 

Participants were subdivided into two proficiency groups according to group median 

scores on the C-test. Table 7.7 shows that the non-natives scored between 43% and 81%. 

A one-way ANOVA with proficiency score as the dependent variable and group 

(advanced English, near-native English, advanced Dutch, etc.) as the independent 

variable yields a significant effect of group (F(5,55) 27.170, p<0.001). Post-hoc pairwise 

t-tests for independent samples (Bonferroni adjustment) on the proficiency scores 

demonstrate that there are no statistically significant differences between any of the three 

advanced groups (p>0.05), or between any of the near-native groups. However, there are 

statistically significant differences between the advanced groups, on the one hand, and 

the near-native groups, on the other (p<0.001). For proficiency groups collapsed across 

L1s, the near-natives are significantly different from the advanced group (F(1,59) 9.882, 

p<0.001). These comparisons underline the differences in proficiency between the 

advanced and the near-native groups. Detailed participant information is given in Table 

7.7. 
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 ENGLISH 

Advanced 

ENGLISH 

Near-

Natives 

DUTCH 

Advanced 

DUTCH 

Near-

Native 

RUSSIAN 

Advanced 

RUSSIAN 

Near-

Native 

GERMAN 

N 9 11 11 10 12 10 16 

range 43%-63% 66%-77% 46%-

65% 

66%-

77% 

43%-65% 69%-81% 76%-92% C-test 

(timed) 

(%) aver. 53% 70% 57% 71% 57% 74% 82% 

range 11-43 12-46 10-33 13-41 6-31 5-15 Length of 

exposure 

(years) 
aver. 26.0 24.9 20.6 28.0 15.4 11.6 

range 6-31 3-32 5-16 6-36 2-15 5-15 Length of 

residence 

(years) 
aver. 18.1 15.8 11.3 18.5 7.9 11.6 

range 12-30 11-22 12-30 12-20 11-27 11-24 Age of 

onset  

(years) 
aver. 18.8 15.0 16.2 13.7 14.9 14.2 

 

range 32-62 25-60 29-55 27-54 23-43 22-40 25-69 Age  

(years) aver. 53.0 40.9 37.0 41.8 30.1 29.8 50.1 

Table 7.7. Participant information by group. 

 

7.4.4.  Picture-description task 

 

To supplement the C-test as a proficiency measure, the elicited speech data from the 

picture-description task were analysed in terms of an index of errors and in terms of 

native speaker ratings, as described in Chapter 6.  

 

7.4.4.1. Index of errors 

 

Table 7.8 presents the results of the index of errors. The details on coding and analysis 

are discussed in Chapter 6.3.2.1. Briefly, the index of errors was calculated as the number 

of errors that the participants in each group made per minute. For classification of the 

type of errors, errors were coded in the areas of (a) syntax, (b) case marking, (c) gender 

marking and (d) lexical errors (e.g. wrong choice of word or phrase, choice of non-

existing words, choice of non-German words). Table 7.8 presents the results broken down 

by group. The first row of data presents the total time of all speech samples for a given 

group. In the lower rows, the numbers are errors per minute; the actual number of errors 

is given in parentheses. The two rightmost columns present collapsed indices of errors for 

the advanced and near-native groups, respectively; these were obtained by adding the 

speech samples from each language group at the same proficiency level and then dividing 

them by the total number of errors in each category. 
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 English 

Adv. 

(n=9) 

English 

Near-

Native 

(n=11) 

Dutch 

Adv. 

(n=11) 

Dutch 

Near-

Native 

(n=10) 

Russian 

Adv. 

(n=12) 

Russian 

Near-

Native 

(n=10) 

All Adv. 

(n=30) 

All 

Near-

Natives 

(n=29) 

total 

time 

(min) 

17:05 19:15 17:40 12:59 19:25 23:25 54:10 55:40 

errors per minute (total) 

syntactic  0.41 (7) 0.05 (1) 0.68 (12) 0 (0) 0.36 (7) 0.30 (7) 0.48 (26)  0.14 (8) 

case 0.29 (5) 0.16 (3) 1.02 (18) 0.54 (7) 0 0 0.43 (23) 0.18 (10) 

gender 0.94 (18) 0.37 (7) 1.44 (23) 0.39 (5) 0.31 (6) 0.38 (9) 0.87 (47) 0.38 (21) 

lexical 0.94 (18) 0.73 (14) 1.59 (28) 0.77 (10) 0.72 (14) 0.57 (12) 1.11 (60) 0.65 (36) 

total 2.83 (48) 1.31 (25) 4.60 (81) 1.69 (22) 1.39 (27) 0.51(16) 2.88(156) 1.35 (75) 

Table 7.8. Index of errors based on speech samples. Numbers denote errors per minute, the 

actual number of errors is given in parentheses. 

 

For each language group, the near-natives had a lower or equal error ratio compared to 

the advanced speakers. In sum, the analysis of the rate of errors of the subjects in L2 

production underscores the findings of the C-test in that the production data suggest that 

the proficiency differences obtained in the C-test reflect accuracy in L2 production.  

 

7.4.4.2. Rating 

 

All speech samples were rated by three native speakers of German on five dimensions: 

(a) fluency, (b) choice of vocabulary, (c) expression, (d) mistakes and (e) accent or 

pronunciation. The raters scored each sample on the five dimensions using a ten-point 

rating scale. 10 was defined as the score for comprehensive native-likeness, and 0 was the 

score for most perceptible non-native-likeness (see Appendix B for details). The native 

speaker group scored 8.5 points or higher on each of the dimensions. The raters were the 

same as for the experiments reported in the preceding chapter. For the speech samples in 

Table 7.9, interrater reliability was high, as indexed by a Cronbach’s α of 0.784. Table 

7.9 summarizes the results. 

The differences between proficiency groups and between L1s parallel those of the 

participants in the experiments reported in Chapter 6. In order to establish the relation 

between the picture-description task and the C-test, a correlational analysis was run on 

the z-scores of total scores of each participant in each test. There is a moderate 

correlation r=0.449 (p<0.01) between the scores of the C-test and the rating of the speech 

samples. 
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 English 

Adv. 

(n=9) 

English 

Near-

Native 

(n=10) 

Dutch 

Adv. 

(n=11) 

Dutch 

Near-

Native 

(n=10) 

Russian 

Adv. 

(n=12) 

Russian 

Near-

Native 

(n=10) 

All Adv. 

(n=32) 

All 

Near-

Natives 

(n=30) 

total score  6.1 7.7 8.0 8.7 7.2 8.1 7.2 8.2 

fluency  6.6 8.1 8.5 9.2 7.5 8.1 7.6 8.5 

vocabulary 6.4 8.1 7.9 8.5 7.5 8.2 7.3 8.3 

expression 6.3 7.8 8.2 8.8 7.0 8.4 7.3 8.3 

mistakes 6.1 7.3 7.7 8.6 7.3 8.2 7.1 8.0 

accent 5.3 6.9 7.6 8.4 6.7 7.7 6.6 7.7 

Table 7.9. Ratings of speech samples. 

 

7.4.5.  Materials 

Eighteen quadruplets of experimental sentences were constructed. Half of the quadruplets 

were in SO order, the other half was in OS order (Factor Order). Within each quadruple 

set, two versions of each sentence were constructed by reversing the position of the nouns 

(i.e. N1-N2 and N2-N1), so that any potential effect of lexical semantics or pragmatics of 

the SO and OS manipulation would be completely matched. All sentences were initiated 

by a matrix clause. Sentences were disambiguated by case, i.e. they contained two NPs, 

one unambiguously marked for nominative, the other unambiguously marked for 

accusative. In order to ensure that the NPs within and across conditions would be of 

similar length, NPs that were between 7 and 9 characters long were chosen; the verbs 

were also between 7 and 9 characters in length. The NPs were further matched for 

gender, number and animacy. Examples of both orders in one quadruplet of the 

experimental items are given in (7) and (8). 

(7)  Ich glaube, dass der    Lehrling         am Montag den Arbeiter  abgelenkt hat. (SO) 

        I    think     that  theNOM  apprentice on Monday   theACC  worker distracted has 

(8)  Ich glaube, dass den    Arbeiter        am Montag  der  Lehrling abgelenkt hat. (OS) 

 

Further, triplets of contexts were designed for each quadruplet of sentences. The triplet 

consisted of an ALL-Focus context, a SUBJECT-Focus context and an OBJECT-Focus 

context (Factor Context). The context comprised a background sentence to set the scene 

and a wh-question to designate the focus structure of the experimental item. Examples of 

the contexts for the orders in (7) and (8) are given in (9). 

 

(9) ALL-Focus:  ‘In the factory, the machines ground to a standstill last Monday. 

What had happened?’ 

 

SUBJECT-Focus:  ‘In the factory, the worker was distracted by someone last Monday. 

Who distracted the worker?’ 
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OBJECT-Focus:  ‘In the factory, the apprentice distracted someone last Monday. 

Who did the apprentice distract?’ 

 

The ALL-Focus context induced wide focus for the experimental item by providing (a) 

no information about the events expressed in the experimental item or their participants 

and (b) a maximally non-specific question. The SUBJECT-Focus context induced narrow 

focus on the subject by (a) establishing the verb and the object NP as given information 

in the background sentence and (b) designating the subject as the focus exponent of the 

answer by targetting it in the wh-question. Hence, the SUBJECT-Focus gave rise to 

felicitous IS conditions for scrambling (IS-syntax match). Conversely, the OBJECT-

Focus context induced narrow focus on the object by (a) establishing the verb and the 

subject NP as given information in the background sentence and (b) designating the 

object as the focus exponent of the answer by targeting it in the wh-question. The IS of 

the OBJECT-Focus context thus conflicted with the IS structure required for felicitous 

scrambling (IS-syntax mismatch). The contexts were constructed such that a focus 

scrambling reading of the object (as in (6)) in the experimental item is not supported. 

 

Note that the different contexts create differential demands for the comprehension of 

subsequent sentences (see Table 7.10) in terms of the predictability of syntactic function 

assignment. Being the least specific, the ALL-Focus context does not give rise to any 

intersentential predictions; it thus closely resembles out-of-the-blue sentences. Hence, for 

subsequent sentences, the syntactic function of arguments must be identified by case 

marking (involving morphological checking, see Chapter 6); for OS orders, the default 

SO phrase-structure assumption must be revised to the OS order and the default wide 

focus structure needs to be revised to fit the information structure of scrambling with 

narrow focus on the subject.  

By contrast, the SUBJECT-Focus and the OBJECT-Focus contexts create several 

intersentential predictions: (a) The contexts introduce the verb of the subsequent 

sentence, (b) the contexts introduce one NP argument of the verb and (c) the context 

specifies the syntactic function of the NP argument mentioned in the context (i.e. the 

object in the SUBJECT-Focus context and the subject in the OBJECT-Focus context); in 

addition, the wh-question again designates the syntactic function of the NP targeted by 

the wh-phrase (i.e. the subject in the SUBJECT-Focus context and the object in the 

OBJECT-Focus context). Since the contexts thus disambiguate the syntactic functions of 

the verb’s arguments in the subsequent sentence, these conditions tap the interaction of 

word order and information structure in the experimental item independently of the 

processing of case. The SUBJECT-Focus and OBJECT-Focus contexts differ from each 

other in that the SUBJECT-Focus context creates an information structure that fits the 

focus structure of OS orders (i.e. narrow focus on the subject; IS-syntax match), while the 

OBJECT-Focus context gives rise to an information structure that is in conflict with OS 
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orders (IS-syntax mismatch), so that the information structure of the answer needs to be 

revised to accommodate the OS order. Table 7.10 summarizes the task demands in each 

of the contexts.
2
 

 

ALL-Focus SUBJECT-Focus OBJECT-Focus 

Morphological checking   

Syntactic reanalysis  Syntactic reanalysis Syntactic reanalysis 

IS reanalysis   IS reanalysis 

Table 7.10. Task demands for processing OS orders in the different contexts. 

 

7.4.6.  Comprehension questions 

 

In order to ensure that participants read the sentences properly and in order to check their 

comprehension of the sentences, each item was followed by a comprehension statement. 

For the experimental items, this statement was a main clause in SO order that contained 

both NPs and the verb of the preceding experimental item. An example of a 

comprehension sentence in response to (7) or (8) is given in (10).  

 

(10) Der Lehrling    hat den Arbeiter abgelenkt. 

 The apprentice has the worker   distracted 

 

For half of the experimental items, the comprehension statement was a correct rendering 

of the experimental item; for the other half, the comprehension sentence was an incorrect 

rendering of the experimental item. 

 

7.4.7.  Plausibility and reversibility 

 

The items were constructed with attention to the plausibility and the semantico-pragmatic 

reversibility of the predicates: A sentence with NP1 for the subject and NP2 for the object 

was to be as plausible as the sentence with NP2 for the subject and NP1 for the subject. 

The reversibility of sentences was tested in an off-line rating study as described for 

Experiments 2 in Chapter 6. The complete set of experimental materials is given in 

Appendix H. 

                                                 
2 Note that Table 7.10 does not make a difference between the ALL-Focus context and the OBJECT-Focus 

context in terms of information structure reanalysis for scrambling, even though the actual reanalysis 

processes differ: For the ALL-Focus context, wide focus (i.e. no IS specification) must be revised to narrow 

focus on the subject; for the OBJECT-Focus context, narrow focus on the object (i.e. a specific IS) must be 

revised to narrow focus on the subject. At present, it is unclear whether IS reanalysis from a maximally 

unbiassed intersentential discourse relation (ALL-Focus context) needs to be treated differently compared 

to the information structure reanalysis from a strongly biassed intersentential discourse relation in the 

OBJECT-Focus context. 
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7.4.8.  Assignment to groups and lists 

 

The 18 quadruplets of the experimental items were divided into three item groups of six 

sets each. On the basis of these three item groups, four subject lists were created, using a 

Latin Square design as in Experiment 2 in the previous chapter. 

  In order to ensure that all relatively infrequent, implausible or irreversible items 

would not appear in one condition on a list, the item groups were matched on (a) mean 

plausibility and reversibility scores and (b) logarithmic frequency of NPs and the verb 

(CELEX database; Baayen et al., 1995). Subjects were pseudorandomly assigned to lists 

such that each list was read by a similar number of subjects. 

 

7.4.9.  Fillers 

 

In addition to the 36 experimental items, the task included 24 fillers, thus yielding a total 

of 60 items. The fillers were the same for each list and encompassed constructions 

different from the ones of the experimental items. Each filler comprised a context and a 

comprehension statement; for half the fillers, the comprehension statements were correct, 

for the other half, they were incorrect. The comprehension statements of the fillers 

referred to the first or second sentence of the context to ensure that participants read the 

contexts carefully throughout the experiment. 

 

7.4.10. Order of presentation 

 

The order of the experimental items and the fillers was randomized. The order of 

sentences was randomized automatically for each participant.  

 

7.4.11. Procedure 

 

The paradigm was a non-cumulative Moving Windows task (Just et al., 1982) and was 

run using E-Prime software (Schneider et al., 2002). Subjects were tested individually. 

They sat in front of a laptop computer with a 15-inch TFT screen. The keyboard was 

covered with a blind that left only the spacebar and two keys visible. The spacebar was 

the ‘Go’ key. The two other keys were slightly offset from the rest of the keyboard on the 

bottom right. The left key was marked with a green sticker (the ‘yes’ key) and the right 

key was marked with a red sticker (the ‘no’ key). 

A trial was initiated by pressing the ‘Go’ key. Each trial sentence was preceded by 

a fixation star at the left edge in the vertical centre of the screen. When the participants 

pressed the ‘Go’ key, the background sentence appeared in full starting at the left edge in 

the middle of the screen. At the following push of the key, the wh-question appeared in 

full, starting at the left edge in the vertical centre of the screen. At the subsequent push of 
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the key, the first segment of the experimental item appeared. At the next push of the key, 

the first segment disappeared and the next segment appeared to the right of the now-gone 

segment, etc. All sentences fit on one line. The presentation of the sentences included 

punctuation. Spelling and punctuation were according to the reformed spelling 

conventions (Duden, 1996). The end of a sentence was signaled by a full stop following 

the last word in the final segment. The experimental items were divided into seven 

segments (11).  

 

(11)            Matrix   COMP       NP1          adverbial            NP2           V-part    V-fin 

        Ich glaube | dass | der Lehrling | am Montag | den Arbeiter | abgelenkt | hat.   

 

All text was presented in Courier New Font, font size 14, in white letters against a black 

background. Once the last word of the final segment had been read, the comprehension 

statement, e.g. (10), was presented in its entirety. The comprehension statement was 

presented in Courier New Font, font size 14, in yellow letters against a black background 

in the centre of the screen. The participant now had to decide whether the comprehension 

statement matched the content of the experimental sentence by pressing the ‘yes’ key or 

the ‘no’ key. Once the response had been given, the screen changed to display the 

fixation star, and the following trial could be initiated by pressing the space bar. 

The participants were told that the experiment was about reading comprehension 

in a (second) language and were instructed to read for comprehension. They were asked 

to read at their normal reading speed. The presentation of the actual items was preceded 

by a page of instructions and six practice items. Feedback to the participants’ responses in 

the practice items was given by the experimenter. Once the participants had understood 

the procedure and could operate the buttons, the actual experiment was started. The 

participants did not receive any feedback during the experimental session. Most 

participants completed the task within 14 minutes. 

 

7.4.12. Analysis and data removal 

 

Reading times faster than 100ms or slower than 5000ms were treated as missing data. In 

addition, individual reading times for a segment above or below two standard deviations 

of the group mean for that segment were trimmed to the group mean of the segment plus 

or minus two standard deviations, respectively. This affected less than 3% of the trials in 

each group. The analyses of reading times were run for both raw reading times and 

residual reading times. Residual reading times abstract away from individual differences 

by factoring out differences in overall reading speed. Residual reading times were 

calculated as described in Chapter 6.6.8. 

Note that the SUBJECT- and OBJECT-Focus contexts (i.e. the background 

sentence and the question) mention different NPs that appear in the experimental item, 
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i.e. the SUBJECT-Focus context mentions the object NP of the experimental item and the 

OBJECT-Focus context mentions the subject NP. In order to make sure that priming 

effects of reading these items again in the experimental item do not affect the analysis of 

context effects on reanalysis, a larger region of analysis was defined. For studying the 

incremental effects of IS on reanalysis, the relevant region of analysis was defined as the 

sum of segments 3 to 5, i.e. the first NP, the adverbial and the second NP. This region, 

henceforth termed Segment 3-5, was chosen in order to make comparisons across 

contexts possible, because this region comprises one given NP, i.e. mentioned in the 

background sentence and the question, and one new NP, i.e. the focus exponent, for both 

the SUBJECT-Focus and OBJECT-Focus contexts. In addition, reading times were 

analysed for the remaining segments in order to catch potentially delayed or spill-over 

effects, especially among the non-native groups. 

 

Mixed three-way Repeated Measures ANOVAs with Order and Context as within-

subjects factors and with Language (German, English, Dutch, Russian) and Proficiency 

(native, advanced L2 and near-native L2) as between-subjects factors were performed for 

the segments separately on both raw and residual reading times. Finding interactions with 

the factor Language would indicate that (some) non-native processing is different from 

native processing or differs among the L2 groups; finding interactions with the factor 

Proficiency would indicate that processing differs according to proficiency level. Post-

hoc two-way analyses were computed to investigate the cause of interactions of the 

within-subjects factors and Language or Proficiency. Results are reported as significant if 

the p-value is less than .05, although effects with a p-value close to or less than .1 are 

reported if they are of interest. For the post-hoc analyses, the significance level was 

adjusted using Bonferroni-adjusted alpha levels of .025 per test. 

 

Analyses of reading times were run on all items and on only those items for which 

participants gave correct comprehension responses in order to see whether reading 

patterns differ according to correct comprehension. There were no major differences 

between these analyses. The few differences are indicated in Table 7.14 and will be 

reported in the text if relevant for the discussion. In the following, analyses are reported 

for all items regardless of comprehension accuracy (see Chapter 6 for argumentation). 

 

7.4.13. Results 

 

7.4.13.1. Comprehension questions 

 

Table 7.11 lists the accuracy scores for each sentence type by group. In addition to 

reading times, the comprehension accuracy of sentences gives insight into global 

processing behaviour: Typically, a sentence that elicits processing difficulty in reading 
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leads to both lower accuracy and slower response times in the comprehension questions. 

By comparison to the embedded SO questions, embedded OS orders yield lower 

comprehension accuracies. OS orders thus give rise to stronger comprehension difficulty 

after disambiguation than their SO counterparts. 

 

 Accuracy 

(7): SO 

Accuracy 

(8): OS 

Accuracy 

(7): SO 

Accuracy 

(8): OS 

Accuracy 

(7): SO 

Accuracy 

(8): OS 

 ALL-Focus SUBJECT-Focus OBJECT-Focus 

German 

(n=16) 

76%  

(73/96) 

61%  

(57/94) 

85%  

(82/96) 

76%  

(72/95) 

84% 

(78/93) 

67% 

(64/95) 

E ADV 

(n=9) 

76%  

(41/54) 

51%  

(26/51) 

83%  

(45/54) 

60%  

(32/53) 

94% 

(51/54) 

60% 

(32/53) 

E NN 

(n=10) 

80%  

(48/60) 

78%  

(47/60) 

90%  

(54/60) 

83%  

(50/60) 

95% 

(57/60) 

88% 

(53/60) 

D ADV 

(n=10) 

92%  

(54/59) 

32%  

(19/59) 

80%   

(48/60) 

43%  

(26/60) 

90% 

(54/60) 

29% 

(17/59) 

D NN 

(n=10) 

91%  

(48/59) 

53%  

(32/60) 

83%  

(50/60) 

70%  

(41/59) 

88% 

(53/60) 

65% 

(39/60) 

R ADV 

(n=12) 

83%  

(60/72) 

40%  

(29/72) 

86%  

(60/70) 

64%  

(46/72) 

97% 

(70/72) 

67% 

(48/72) 

R NN 

(n=10) 

88%  

(53/60) 

76%  

(44/58) 

93%  

(55/59) 

83%  

(50/60) 

95% 

(57/60) 

80% 

(48/60) 

Table 7.11. Experiment 6: Comprehension accuracy in percent. Numbers in parentheses denote 

absolute numbers.  

 

A Repeated Measures ANOVA with the factors Order and Context as within-subjects 

factors and Proficiency and Language as between-subjects factors unearths significant 

main effects of Order (F(1,70) 77.053, p<0.001) and Context (F(2,140) 18.048, p<0.001) 

and an interaction of Order and Context (F(2,140) 4.014, p=0.020). The interaction of 

Order and Context reflects the proportionally increased accuracy on OS orders in the 

felicitous SUBJECT-Focus context compared to OS orders in other contexts. There were 

also interactions of the factor Order with the between-subjects factors Language (F(2,70) 

4.310, p=0.017) as well as Proficiency (F(1,71) 18.014, p<0.001). These interactions 

arguably reflect the lower accuracy rates for OS orders of the advanced L2 groups. 

 

Table 7.12 records the relative difference between the SO order and the OS order for each 

context in order to illustrate the size of the relative contrast in comprehension accuracy 

between SO and OS orders. Since comprehension accuracy for SO orders varies across 

contexts, the relative difference between SO and OS orders illustrates the comparative 

difficulty of comprehending OS orders vis à vis their SO counterparts in the respective 

contexts. 
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 ALL-Focus: 

SO versus OS 

SUBJECT-Focus: 

SO versus OS 

OBJECT-Focus: 

SO versus OS 

German 

(n=16) 15% 9% 17% 

E ADV 

(n=9) 25% 23% 34% 

E NN 

(n=10) 1% 7% 7% 

D ADV 

(n=10) 60% 37% 61% 

D NN 

(n=10) 28% 13% 23% 

R ADV 

(n=12) 43% 22% 30% 

R NN 

(n=10) 12% 10% 15% 

Table 7.12. Experiment 6: Relative difference in comprehension accuracy between SO and OS 

order in percent. 

 

Table 7.12 illustrates the difference in relative contrasts between the SO and OS orders 

for the ALL-Focus context, the SUBJECT-Focus context and the OBJECT-Focus 

context: The difference in comprehension accuracy is consistently smallest for the 

felicitous SUBJECT-Focus context. At the global level of post-reading comprehension, 

then, context affects the accuracy of reading scrambled sentences for all groups. 

 

7.4.13.2. Response times to comprehension questions 

 

The response times were analysed for items that were answered correctly. Typically, 

sentences that prove hard to understand also elicit longer response times, such that the 

analysis of response times can add to the analysis of comprehension accuracy. A 

Repeated Measures ANOVA with the same factors as above was carried out. Since some 

participants did not correctly answer any questions for some sentence types, all their data 

were excluded, leaving 67 participants whose data were analysed. Table 7.13 shows the 

mean reaction times for each sentence type by group. 
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Group  Reaction 

Times (7): 

SO  

Reaction 

Times (8): 

OS  

Reaction 

Times (7): 

SO  

Reaction 

Times (8): 

OS  

Reaction 

Times (7): 

SO  

Reaction 

Times (8): 

OS  

 ALL-Focus SUBJECT-Focus OBJECT-Focus 

German 

(n=16) 2366 ms 2751 ms 2463 ms 2336 ms 2394 ms 2612 ms 

E ADV 

(n=9) 3145 ms 3426 ms 3063 ms 2981 ms 2875 ms 3218 ms 

E NN 

(n=10) 2562 ms 3190 ms 2500 ms 2556 ms 2638 ms 2866 ms 

D ADV 

(n=10) 2555 ms 2630 ms 2842 ms 3462 ms 2564 ms 2891 ms 

D NN 

(n=10) 2476 ms 2620 ms 2942 ms 2668 ms 2635 ms 2539 ms 

R ADV 

(n=12) 3188 ms 3725 ms 3009 ms 3047 ms 2878 ms 3206 ms 

R NN 

(n=10) 2869 ms 2644 ms 2927 ms 2690 ms 2518 ms 2912 ms 

Table 7.13. Experiment 6: Response Times (in milliseconds) to comprehension questions. 

 

The between-groups ANOVA yields a main effect of Order (F(1,60) 5.936, p=0.018). 

There is no main effect of Context (F(2,120) 1.621, p=0.202), yet there is an interaction 

of the factor Context with the factor Language (F(4,120) 5.041, p<0.001) as well as a 

three-way interaction with the factors Language and Proficiency (F(4,120) 3.233, 

p=0.015). Further, there is a three-way interaction of Context, Order and Language 

(F(4,120) 4.377, p=0.002) as well as a four-way interaction between the factors Context, 

Order, Language and Proficiency (F(4,120 3.108, p=0.018). These interactions most 

likely reflect the L1 Dutch performance, in particular of the advanced group, which 

shows a slowdown for OS orders in the SUBJECT-Focus context compared to the other 

contexts. All other groups show equal or faster response times to the comprehension 

questions for OS orders in the SUBJECT-Focus context compared to the other contexts. 

These findings thus add to the results on comprehension accuracy that context facilitates 

the comprehension of scrambled orders. 

 

7.4.13.3. Reading times 

 

In order to explore incremental effects of IS on the processing of scrambling, the reading 

times were analysed for each segment in the self-paced reading task. For individual 

segments and total sentences, mixed three-way Repeated Measures ANOVAs with Order 

and Context as within-subjects factors and with Language (German, English, Dutch, 

Russian) and Proficiency (native, advanced L2 and near-native L2) as between-subjects 

factors were performed. Table 7.14 charts the significant effects for raw and residual 
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reading times and notes differences between the analyses for all items and the analyses 

for only those items for which comprehension questions were answered correctly. The 

reading times for all segments are given in Appendix I. 

The analysis of the reading times for the total sentence yields main effects of 

Context (F(2,140) 103.217, p<0.001) and Order (F(1,70) 142.066, p<0.001). Further, 

there is an interaction of Context and Order (F(2,140) 5.745, p=0.004). This interaction 

reflects the differential effects of context on reading times of OS orders. As for between-

subjects factors, there is a marginal interaction of Context with the factor Proficiency 

(F(2,140) 2.382, p=0.098). In addition, there are (marginal) three-way interactions of the 

factors Context and Order with the factors Language (F(4,140) 2.191, p=0.073) as well 

as Proficiency (F(2,140) 3.142, p=0.046). 

As for individual segments, there were no significant effects on segments 1 or 2. 

On Segment 3-5, there are main effects of Context (F(2,140) 78.714, p<0.001) and Order 

(F(1,70) 132.229, p<0.001). There is also a significant interaction of Context and Order 

(F(2,140) 10.244, p<0.001). This interaction signals that context affects scrambled OS 

orders differently from SO orders. As for interactions with the between-subjects factors, 

there is a marginal three-way interaction of the factors Context, Language and 

Proficiency (F(4,140) 2.225, p=0.069), which suggests that context does not affect 

reading times in the same way across groups. Further, there are three-way interactions of 

the factors Context, Order and Language (F(4,140) 2.511, p=0.045) and the factors 

Context, Order and Proficiency (F(2,140) 3.561, p=0.031). These interactions suggest 

that the specificity of context effects to the OS orders does not hold across language and 

proficiency groups. 
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Segment Effect Raw RTs Residual RTs 

S3-5 Context *** *** 

 Context x Language x 

Proficiency  

<.1
a 

n.s. 

 Order *** *** 

 Order x Language x 

Proficiency 

<.1
c 

* 

 Context x Order *** *** 

 Context x Order x 

Language  

*b * 

 Context x Order x 

Proficiency 

* n.s. 

S6 Context *** *** 

 Context x Language  <.1 * 

 Context x Proficiency *** *** 

 Order *** *** 

 Context x Order <.1 n.s. 

 Context x Order x 

Language 

*** ***b 

S7 Context *** *** 

 Order *** *** 

Total Context *** *** 

 Context x Language <.1c <.1c 

 Context x Proficiency <.1 <.1a 

 Order *** *** 

 Order x Language x 

Proficiency 

*
c 

* 

 Context x Order ** ** 

 Context x Order x 

Language 

*b <.1a 

 Context x Order x 

Proficiency 

*
b 

<.1 

Note: a indicates that the effect did not reach significance in the analysis of only correct items.   
b indicates that the effect reached only marginal significance in the analysis of only correct items.  
c indicates the effect reached significance only for correct items. ***: p<.001; **: p<.01; *: p<.05. 
 

Table 7.14. Experiment 6: Significant effects for raw and residual reading times.
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The effects from Segment 3-5 spill over to segment 6. On segment 6, there are significant 

main effects of the factors Context (F(2,140) 112.444, p<0.001) and Order (F(1,70) 

55.414, p<0.001) as well as a marginally significant interaction of Context and Order 

(F(2,140) 2.654, p=0.074). As for between-subjects factors, the interaction of Context 

with the factor Language becomes marginally significant (F(4,140) 2.247, p=0.067), and 

the interaction of Context and Proficiency is significant (F(2,140) 7.810, p=0.001). In 

addition there is a three-way interaction of the factors Context, Order and Language 

(F(4,140) 5.455, p<0.001). Finally, on segment 7, there are main effects of Context 

(F(2,140) 36.600, p<0.001) and Order (F(1,70) 53.794, p<0.001). 

In sum, the ANOVAs show clear effects of the influence of context on the 

processing of OS orders. These effects are visible globally in total sentence reading times. 

Thus, comprehenders use context in understanding sentences; a felicitous context 

engenders faster reading of scrambled sentences. In addition, contexts effects are visible 

incrementally in the reading times of the pre-verbal segments encompassing the two NPs. 

Hence, sensitivity to contextual manipulation occurs incrementally in the course of 

sentence processing, even before verbal information is encountered. Comprehenders thus 

use context immediately when reading NPs; in other words, discourse context affects the 

efficacy of syntactic function assignment of NPs. Finally, interactions of the factor 

Context and the interaction of Context and Order with the between-subjects factors 

Language and Proficiency suggest that there are group differences in the effects of 

context on the processing of OS orders. 

Given the interactions with the factors Language and Proficiency, I analyse the 

reading times per segment separately, first, by language group, and, second, by 

proficiency group. Planned pairwise comparisons between the SO and OS orders were 

run for each context in order to establish whether there are differences in reading times 

between the SO and OS orders. I concentrate on the SUBJECT-Focus and OBJECT-

Focus contexts, since the ALL-Focus context differs from these in terms of intersentential 

predictions (see Section 7.6.1). In addition, a pairwise comparison between the OS order 

in the SUBJECT-Focus and the OBJECT-Focus context was run in order to gauge 

whether there are differences in reading times of the OS orders depending on context. I 

focus on the analysis for Segment 3-5, yet I include segment 6 in case some (L2) groups 

show delayed effects. In addition, total sentence reading times are analysed. 

 

Natives 

 

For Segment 3-5, pairwise comparisons of the SO versus OS orders show significant 

differences in the ALL-Focus context (F1(1,15) -3.893, p=0.001; F2(1,23) -2.791, 

p=0.010) and in the OBJECT-Focus context (F1(1,15) -4.571, p<0.001; F2(1,23) -5.127, 

p<0.001); by contrast, there is no significant difference between the orders in the 
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OS      2227

OS      1948

OS      2285

SO      1782

SO      1832

SO      2005

O-Foc

S-Foc

A-Foc

* 
 

 * 

SUBJECT-Focus context (F1(1,15) -1.938, p=0.072; F2(1,23) -1.179, p=0.250).
3
 This 

finding shows that the felicitous SUBJECT-Focus context leads to the mitigation of the 

difference in reading times between the SO and OS orders. In addition, a pairwise 

comparison of the OS orders in the SUBJECT-Focus and OBJECT-Focus contexts yields 

a significant difference in the analysis by subjects and a marginally significant difference 

in the analysis by items (F1(1,15) -3.306, p=0.005; F2(1,23) -2.188, p=0.039). This 

finding further underlines differences in reading times of OS orders depending on 

context. Figure 7.3 charts the reading times for the natives on Segment 3-5 and indicates 

significant differences in the pairwise comparisons. 

 

 

 
 

 

 

Figure 7.3. Experiment 6: Reading times (in ms) for Segment 3-5 for native-speaker group by 

context (significant differences indicated). 

 

On segment 6, pairwise comparisons of SO versus OS orders in each context show a 

difference approaching marginal significance in the ALL-Focus context (F1(1,15) -2.108, 

p=0.052; F2(1,23) -1.746, p=0.094), no difference in the SUBJECT-Focus context 

(F1(1,15) -1.035, p=0.317; F2(1,23) -1.088, p=0.288) and a significant difference in the 

OBJECT-Focus context (F1(1,15) -2.920, p=0.011; F2(1,23) -2.932, p=0.007). These 

effects can be considered spill-overs from Segment 3-5 that underline the differences for 

OS orders between the SUBJECT-Focus and OBJECT-Focus contexts. 

For total sentence reading times, pairwise comparisons of SO versus OS orders in 

each context show a significant difference in the ALL-Focus context (F1(1,15) -3.555, 

p=0.003; F2(1,23) -4.224, p<0.001), no difference in the SUBJECT-Focus context 

(F1(1,15) -2.025, p=0.061; F2(1,23) 1.770, p=0.090) and a significant difference in the 

OBJECT-Focus context (F1(1,15) -3.628, p=0.002; F2(1,23) -4.630, p<0.001). Moreover, 

a comparison of the OS orders in the SUBJECT-Focus and OBJECT-Focus contexts 

                                                 
3 Recall from Section 7.4.12 that the significance level for post-hoc comparisons is set to p<.025. 

 

* 

ns 
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reveals a significant difference, at least in the analysis by subjects (F1(1,15) -3.559, 

p=0.003; F2(1,23) -2.034, p=0.054). 

In sum, the natives show clear effects of context on the processing of OS orders; 

these effects emerge in global sentence reading times as well as in local reading times on 

Segment 3-5. For Segment 3-5, these incremental effects take two forms: First, the 

slowdown for OS orders compared to SO orders attested in the ALL-Focus and OBJECT-

Focus contexts is mitigated or even disappears in the felicitous SUBJECT-Focus context. 

Second, OS orders are read significantly faster in the felicitous SUBJECT-Focus context 

than in the OBJECT-Focus context. 

 

In the following sections, the results of the statistical comparisons for each L1 and each 

proficiency group are summarized at the beginning of each section and subsequently 

reported in detail. They are given for incremental effects, i.e. Segment 3-5 and segment 6, 

and for total reading times.  

 

L1 English advanced  

 

The L1 English advanced group shows no slowdowns for OS orders in the ALL-Focus or 

SUBJECT-Focus contexts; however, slowdowns occur for the OS order compared to the 

SO order in the OBJECT-Focus context, both incrementally on the pre-verbal segments 

(Segment 3-5) as well as globally in total sentence reading times. This asymmetry reflects 

a specific effect of context on the processing of OS orders in that the mismatching 

OBJECT-Focus context incurs slower reading of OS orders. This context effect is 

replicated in the comparisons for OS orders between the OBJECT-Focus and SUBJECT-

Focus contexts. 

On Segment 3-5, pairwise comparisons between the SO and OS orders yield a 

marginally significant difference in the ALL-Focus context (F1(1,8) -2.347, p=0.047; 

F2(1,23) -0.760, p=0.455) in the analysis by subjects and no difference in the SUBJECT-

Focus context (F1(1,8) -0.139, p=0.893; F2(1,23) -0.003, p=0.997); however, there is a 

significant difference in the OBJECT-Focus context (F1(1,8) -3.341, p=0.010; F2(1,23)  

-2.298, p=0.031). For the comparison of the OS orders between the SUBJECT-Focus and 

OBJECT-Focus contexts, a significant difference holds in the analysis by subjects 

(F1(1,8) -2.951, p=0.018; F2(1,23) -1.816, p=0.082). Similar effects hold for the following 

segment 6, arguably spilling over from Segment 3-5. For segment 6, SO and OS orders 

are not significantly different from each other in the ALL-Focus context (F1(1,8) -0.435, 

p=0.675; F2(1,23) -0.198, p=0.845) or the SUBJECT-Focus context (F1(1,8) 1.810, 

p=0.108; F2(1,23) 1.401, p=0.175); by contrast, there is a marginally significant 

difference in the OBJECT-Focus context (F1(1,8) -2.523, p=0.036; F2(1,23) -2.400, 

p=0.025). There is no significant difference for OS orders between the SUBJECT-Focus 

and OBJECT-Focus contexts (F1(1,8) -2.281, p=0.052; F2(1,23) -1.770, p=0.090). 



                                          The Interfaces at L2 Ultimate Attainment: Interpretation 

 

291

OS      2968

OS      2625

OS      3196

SO      2496

SO      2611

SO      2946

O-Foc

S-Foc

A-Foc ns 

ns 

* 

 
 

 

 

 

 

 

 

 

 

* 

 
 

 

Figure 7.4. Experiment 6: Reading times (in ms) for Segment 3-5 for L1 English advanced group 

by context (significant differences indicated). 

 

In the total sentence reading times, the difference between SO and OS orders does not 

attain significance in the ALL-Focus context (F1(1,8) -2.132, p=0.066; F2(1,23) -0.421, 

p=0.677) or in the SUBJECT-Focus context (F1(1,8) 0.167, p=0.871; F2(1,23) 0.433, 

p=0.669); yet, the difference is significant in the OBJECT-Focus context (F1(1,8) -3.177, 

p=0.013; F2(1,23) -2.477, p=0.021). 

 

L1 English near-natives 

 

The L1 English near-natives evince specific slowdowns for OS orders in the ALL-Focus 

and OBJECT-Focus contexts that are absent in the SUBJECT-Focus context, both 

incrementally on Segment 3-5 and on the sentence-final segment. These effects reflect the 

modulation of reanalysis to the OS order by context. Total reading times replicate the 

local effects of context. In contrast, the comparison of OS orders between the SUBJECT-

Focus and OBJECT-Focus contexts shows no differences. 

On Segment 3-5, pairwise comparisons between the SO and the OS orders yield 

marginally significant differences in the ALL-Focus context (F1(1,9) -2.141, p=0.027; 

F2(1,23) -1.608, p=0.121) and a significant difference in the OBJECT-Focus context 

(F1(1,9) -7.962, p<0.001; F2(1,23) -3.697, p=0.001); however, there is no significant 

difference in the SUBJECT-Focus context (F1(1,9) -2.258, p=0.050; F2(1,23) -2.056, 

p=0.051).  

For the comparison of the OS orders between the SUBJECT-Focus and OBJECT-

Focus contexts, no significant difference obtains (F1(1,9) -0.249, p=0.809; F2(1,23) 0.300, 

p=0.767). 
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Figure 7.5. Experiment 6: Reading times (in ms) for Segment 3-5 for L1 English near-native 

group by context (significant differences indicated). 

 

For segment 6, SO and OS orders are not significantly different from each other in 

the SUBJECT-Focus context (F1(1,9) -0.488, p=0.637; F2(1,23) -0.610, p=0.548) or the 

ALL-Focus context (F1(1,9) -2.142, p=0.061; F2(1,23) -1.392, p=0.177). There is a 

significant difference in the OBJECT-Focus context (F1(1,9) -3.104, p=0.013; F2(1,23)  

-2.299, p=0.031), which is marginal in the analysis by items. 

In the total sentence reading times, the difference between SO and OS orders 

attains significance in the ALL-Focus context (F1(1,9) -3.555, p=0.006; F2(1,23) -2.436, 

p=0.023) and in the OBJECT-Focus context (F1(1,9) -6.430, p<0.001; F2(1,23) -3.625, 

p=0.001); yet, the difference is not significant in the SUBJECT-Focus context (F1(1,9)  

-1.796, p=0.106; F2(1,23) -1.967, p=0.061). 

 

L1 Dutch advanced 

 

The L1 Dutch advanced group does not show target differences in reading times of OS 

orders according to context, since the processing disadvantage for OS orders seems to be 

levelled in the infelicitous OBJECT-Focus context, yet not in the felicitous SUBJECT-

Focus context. This reverse effect of context holds for incremental reading times on the 

segments of disambiguation as well as for total reading times. 

On Segment 3-5, the L1 Dutch advanced group demonstrates significant 

differences between SO and OS orders in both the ALL-Focus context (F1(1,9) -3.658, 

p=0.005; F2(1,23) -1.072, p=0.295) and the SUBJECT-Focus context (F1(1,9) -3.231, 

p=0.010; F2(1,23) -1.229, p=0.231) in the analysis by subjects. No significant difference 

arises in the OBJECT-Focus context (F1(1,9) -2.175, p=0.058; F2(1,23) -0.612, p=0.546). 

Moreover, the difference for OS orders between the SUBJECT-Focus context and the 

OBJECT-Focus context is not significant (F1(1,9) -0.377, p=0.715; F2(1,23) 0.224, 
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p=0.825). On segment 6, there are no significant differences between SO and OS orders 

in any context.  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 7.6. Experiment 6: Reading times (in ms) for Segment 3-5 for L1 Dutch advanced group 

by context (significant differences indicated). 

 

For total reading times, significant differences obtain in the analysis by subjects for the 

ALL-Focus context (F1(1,9) -2.743, p=0.023; F2(1,23) -1.479, p=0.153), for the 

SUBJECT-Focus context (F1(1,9) -3.250, p=0.010; F2(1,23) -1.416, p=0.170) and 

marginally also for OBJECT-Focus context (F1(1,9) -2.516, p=0.033; F2(1,23) -1.884, 

p=0.072). 

 

L1 Dutch Near-Native 

 

The L1 Dutch near-natives do not show systematic differences in local or global reading 

times for OS orders according to context; rather, OS orders incur longer reading times 

than SO orders in all contexts.  

For Segment 3-5, the Dutch near-natives demonstrate significant differences 

between SO and SO orders in all contexts (ALL-Focus: F1(1,9) -3.243, p=0.010; F2(1,23) 

-3.790, p=0.001; SUBJECT-Focus: F1(1,9) -4.424, p=0.002; F2(1,23) -4.056, p<0.001; 

OBJECT-Focus: F1(1,9) -3.321, p=0.009; F2(1,23) -3.057, p=0.006). In addition, the 

difference for OS orders between the SUBJECT-Focus context and the OBJECT-Focus 

context is not significant (F1(1,9) -0.425, p=0.681; F2(1,23) -0.225, p=0.824). On segment 

6, there is a significant difference only for the OBJECT-Focus context (F1(1,9) -3.222, 

p=0.010; F2(1,23) -2.903, p=0.008). 

In total sentence reading times, significant differences between SO and OS orders 

are attested across contexts (ALL-Focus: F1(1,9) -3.078, p=0.013 F2(1,23) -3.666, 

p=0.001; SUBJECT-Focus:  F1(1,9) -3.668, p=0.005; F2(1,23) -3.554, p=0.002; 

OBJECT-Focus: F1(1,9) -3.812, p=0.004; F2(1,23) -3.980, p=0.001). 
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Figure 7.7. Experiment 6: Reading times (in ms) for Segment 3-5 for L1 Dutch near-native group 

by context (significant differences indicated). 

 

L1 Russian advanced group 

 

The L1 Russian advanced group does not demonstrate slowdowns for OS orders in the 

ALL-Focus or SUBJECT-Focus contexts; however, it does show local slowdowns for the 

OS order compared to the SO order in the OBJECT-Focus context on Segments 3-5. This 

asymmetry points to effects of context. In addition, the comparison of OS orders between 

the SUBJECT-Focus and OBJECT-Focus contexts is marginally significant. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 7.8. Experiment 6: Reading times (in ms) for Segment 3-5 for L1 Russian advanced group 

by context (significant differences indicated). 

 

For Segment 3-5, pairwise comparisons between the SO and OS orders yield no 

significant differences in the ALL-Focus (F1(1,11) -1.336, p=0.209; F2(1,23) -1.325, 

p=0.198) and only a marginally significant difference in the analysis of subjects for the 

SUBJECT-Focus context (F1(1,11) -2.238, p=0.047; F2(1,23) -1.244, p=0.226); however, 
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there is a strongly significant difference in the OBJECT-Focus context (F1(1,11) -5.080, 

p<0.001; F2(1,23) -8.261, p<0.001). For the comparison of the OS orders between the 

SUBJECT-Focus and OBJECT-Focus contexts, a marginally significant difference 

obtains (F1(1,11) -2.405, p=0.035; F2(1,23) -1.878, p=0.073). 

For segment 6, SO and OS orders are not significantly different from each other in 

the ALL-Focus context (F1(1,11) -0.384, p=0.708; F2(1,23) -0.687, p=0.499), yet they are 

in the SUBJECT-Focus context (F1(1,11) -3.242, p=0.008; F2(1,23) -2.582, 0.017) and in 

the OBJECT-Focus context (F1(1,11) -5.113, p<0.001 F2(1,23) -2.664, p=0.014).  

In the total sentence reading times, the difference between SO and OS orders does 

not attain significance in the ALL-Focus context (F1(1,11) -1.175, p=0.265; F2(1,23)  

-0.886, p=0.385); yet, the difference is significant in the SUBJECT-Focus context in the 

analysis by subjects (F1(1,8) -4.000, p=0.002; F2(1,23) -1.492, p=0.149) and in the 

OBJECT-Focus context (F1(1,11) -6.446, p<0.001; F2(1,23) -6.868, p<0.001). 

 

L1 Russian Near-Native 

 

The L1 Russian near-natives show locally specific slowdowns on Segment 3-5 in line 

with the target pattern. Further, the comparison of OS orders between the SUBJECT-

Focus and OBJECT-Focus contexts yields significant differences. However, the context 

effects do not extend to global reading times, where OS orders are read more slowly than 

SO orders, irrespective of context. The incremental effects, however, do show that 

context affects on-line comprehension in a target-like way. 
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Figure 7.9. Experiment 6: Reading times (in ms) for Segment 3-5 for L1 Russian near-native 

group by context (significant differences indicated). 

 

On Segment 3-5, pairwise comparisons between the SO and the OS orders yield 

significant differences in the ALL-Focus context (F1(1,9) -4.620, p=0.001; F2(1,23)  
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-2.182, p=0.040) and the OBJECT-Focus context (F1(1,9) -3.617, p=0.006; F2(1,23)  

-1.969, p=0.061), at least in the analyses by subjects; however, there is no significant 

difference in the SUBJECT-Focus context (F1(1,9) -1.822, p=0.102; F2(1,23) -0.884, 

p=0.386). For the comparison of the OS orders between the SUBJECT-Focus and 

OBJECT-Focus contexts, there is also a significant difference (F1(1,9)  -0.804, p=0.021; 

F2(1,23) -2.440, p=0.023). 

On segment 6, SO and OS orders are significantly different from each other in the 

SUBJECT-Focus context (F1(1,9) -3.115, p=0.012; F2(1,23) -2.517, p=0.019); no other 

comparisons reach significance. 

In total sentence reading times, the difference between SO and OS orders attains 

significance across all contexts (p<0.05). 

 

To summarize the results, Tables 7.15 and 7.16 list comparisons for Segment 3-5 for the 

natives and the advanced (Table 7.15) and near-native (Table 7.16) L2 groups. 

Statistically significant effects of the comparisons between SO and OS orders are listed 

for each context (ALL-Focus, SUBJECT-Focus, OBJECT-Focus). In addition, the tables 

show effects of the comparison for OS orders between the SUBJECT-Focus and the 

OBJECT-Focus context.  

 
   German English advanced Dutch advanced Russian advanced 

SO 2005 2946 2729 3108 ALL-

Focus  OS 2285 3196 2960 3291 

SO 1832 2611 2352 2694 SUBJECT-

Focus OS 1948 2625 2576 2956 

SO 1782 2496 2406 2527 OBJECT-

Focus OS 2227 

 

* 

 

ns 

            *        

*          2968 

 

ns 

 

ns 

            * 

*          2640 

 

* 

 

* 

          ns 

ns        3323 

 

ns 

 
ns 

            *   

*       

Table 7.15. Experiment 6: Reading times (in milliseconds) for Segment 3-5 (NP1-ADV-NP2): 

Advanced groups. 

 

   German English N.-N. Dutch N.-N. Russian N.-N. 

SO 2005 2700 2545 3181 ALL-

Focus  OS 2285 2994 2849 3557 

SO 1832 2405 2180 2579 SUBJECT-

Focus OS 1948 2680 2556 2778 

SO 1782 2265 2305 2732 OBJECT-

Focus OS 2227 

 

* 

 

ns 

            *        

*          2720 

 

* 

 

ns 

           ns 

*          2569 

 

* 

 

* 

         ns 

*         3043 

 

* 

 
ns 

            *   

*       

Table 7.16. Experiment 6: Reading times (in milliseconds) for Segment 3-5 (NP1-ADV-NP2): 

Near-Native groups. 

 

Both the L1 Russian and L1 English groups show target-like distinctions in incremental 

reading slowdowns on Segment 3-5 between the SUBJECT-Focus and OBJECT-Focus 
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contexts. In contrast, the L1 Dutch groups do not show target-like differences according 

to context. For all L2 groups, the same effects hold across proficiency levels.  

 

7.4.14. Discussion 

 

In Experiment 6, the following results were found: 

 

- In comprehension accuracy, all groups show smaller contrasts in comprehension 

accuracy between the SO and OS orders in the SUBJECT-Focus context 

compared to the ALL-Focus and OBJECT-Focus contexts.  

- Response times for the comprehension questions are shorter for OS orders in the 

SUBJECT-Focus context than for SO orders in the same context and for OS 

orders in the ALL-Focus and OBJECT-Focus contexts. These effects hold across 

groups with the exception of the L1 Dutch advanced group. 

- Total reading times show an interaction of Context and Order, which indicates 

that global reading times of OS orders are modulated by context. The interactions 

with the factors Proficiency and Language demonstrate that there are group 

differences with respect to context effects.  

- Incremental reading times show context-specific differences on Segment 3-5 for 

OS orders as shown by the interaction of Context and Order. This finding bears 

out that the processing of OS orders is incrementally modulated by context in that 

slowdowns for OS orders are reduced in the felicitous SUBJECT-Focus context. 

There are also interactions with the factors Language and Proficiency, indicating 

that the groups behave differently according to proficiency level and L1. 

o For the ALL-Focus context, Experiment 6 replicates the findings from 

Experiment 2 for sentences presented in isolation in that the advanced 

groups do not show robust incremental slowdowns indicative of reanalysis 

to OS orders. By contrast, the near-natives evince local slowdowns for OS 

orders. 

o In the SUBJECT-Focus and OBJECT-Focus contexts, the natives and the 

L1 English and the L1 Russian groups demonstrate differential effects in 

that incremental slowdowns for OS orders obtain in the OBJECT-Focus 

context, yet not in the SUBJECT-Focus context for Segment 3-5. In 

addition, the natives, the L1 English advanced group and the L1 Russian 

groups also show differences in reading times for the OS orders between 

the SUBJECT-Focus and OBJECT-Focus contexts. The L1 Dutch group 

does not show any differences between the contexts. 

 

For the natives, Experiment 6 yields clear evidence that IS modulates the processing of 

scrambled orders incrementally. This modulation is expressed in reading time differences 
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on the sentence-final segment and the total sentence reading times: Both show an 

asymmetry between the SUBJECT-Focus and OBJECT-Focus contexts. In addition, 

incremental modulations are observed on Segment 3-5. The native-speaker results thus 

extend empirical evidence of incremental effects of IS information on syntactic 

processing. They go beyond the findings of context effects by Meng, Bader & Bayer 

(1999) that recorded only end-of-sentence effects of context in reading-time experiments. 

In addition, the result that contexts inducing the canonical defocusing of fronted objects 

in OS structures leads to the levelling of processing effort between SO and OS orders 

adds to the findings of incremental IS effects in the processing of OS orders by 

Bornkessel, Schlesewsky & Friederici (2003a) and Bornkessel & Schlesewsky (2006b).
4
 

The following discussion focuses on these incremental reanalysis effects and the 

implications for non-native processing. 

Before discussing the effects of IS among the L2 groups, let us briefly consider 

the ALL-Focus context. For the non-natives, reading times on Segment 3-5 in the ALL-

Focus context replicate the proficiency effect shown in Experiment 2 in that the advanced 

groups do not evince slowdowns for OS orders whereas the near-natives do.
5
 This 

asymmetry in performance was related to difficulties of the advanced L2 groups in 

accessing and checking morphological case information for syntactic reanalysis in real 

time (see Chapter 4). Hence, Experiment 6 replicates the results of Experiment 2.  

Let us now turn to effects of context. The ALL-Focus context implicates 

reanalysis according to case morphology, whereas in the SUBJECT-Focus and OBJECT-

Focus contexts, the syntactic function of the NPs is established by the context, i.e. 

morphological checking is not necessary for syntactic function assignment. It would 

therefore be illegitimate to make direct comparisons between the ALL-Focus context, on 

the one hand, and the SUBJECT-Focus and OBJECT-Focus contexts, on the other. I thus 

only consider the SUBJECT-Focus and OBJECT-Focus contexts in comparison. This 

way, I abstract away from the difficulties with case at the syntax-morphology interface in 

L2 processing, so that the interaction of syntax with IS can be isolated. 

For the processing of SO and OS orders in context, L1 effects, yet no proficiency 

effects, emerge. The L1 Russian group demonstrates target-like patterns, the L1 English 

group shows differences between SO and OS orders across contexts, and the L1 Dutch 

                                                 
4 Note, however, that these latter studies using ERPs did not find levelling of processing cost for given, i.e. 

unfocused scrambled NPs as does Experiment 6; rather, ERP studies report facilitation for the processing of 

OS orders for fronted objects denoting contrastive (Bornkessel et al., 2003a) and corrective (Bornkessel & 

Schlesewsky, 2006b) foci. More research is needed to unravel the reasons of the discrepant findings as to 

the type of IS that mitigates processing costs for scrambling. It seems that these difference may be due to 

method in that reading-time methods are more sensitive to these effects than ERPs. Like Experiment 6, a 

self-paced reading study and an eye-tracking study reported for Finnish discourse-driven OVS orders 

(Kaiser & Trueswell, 2004) elicits incremental effects of givenness on non-canonical orders. 
5 Note that the L1 Dutch advanced group does in fact show a significant slowdown for OS orders in the 

ALL-Focus context. This is due to the larger region of analysis in Experiment 6. When considering only the 

segment of the first NP, i.e. segment 3, as in Experiment 2, there is no significant difference. 
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group does not make any differences in the processing of OS orders across contexts. 

Consider the L1 Dutch group first. For comprehension accuracy, the L1 Dutch groups 

appear to make a difference according to context, yet these differences do not translate 

into response times to comprehension questions or into sentence reading times. The on-

line reading times strengthen the observation that there is no target-like interplay of 

syntactic reordering by scrambling and information structure for the L1 Dutch group in 

Experiment 5. There is no evidence of IS interactions of syntax even under experimental 

conditions that abstract away from case marking and manage to unearth target-like on-

line reflexes of IS-to-syntax mappings for the L1 English advanced group.  

Since the experiment did not include a condition that induces contrastive focus on 

the scrambled object akin to focus-scrambling in Dutch, it is unclear whether the null 

finding across contexts for the L1 Dutch group marks (a) divergence in IS-to-syntax 

correspondences because marginally available L1 mappings, i.e. focus scrambling, 

persevere in the L2 (see Section 7.5.4) or (b) simply incompleteness in the sense that the 

L1 Dutch groups do not identify any contingency between IS and syntax for scrambling. 

To test between these options, future experiments should include a condition that induces 

contrastive focus on the scrambled object akin to focus scrambling in Dutch. I will 

discuss the potential sources of the non-convergence of the L1 Dutch speakers in greater 

detail in the general discussion in Chapter 9. 

In contrast, the L1 Russian groups demonstrate significant differences between 

the SO and OS orders in the OBJECT-Focus context, yet not in the SUBJECT-Focus 

context, as well as showing a difference in reading times of the OS orders in the 

SUBJECT-Focus and OBJECT-Focus contexts on Segment 3-5. The L1 English group 

only shows differential effects in the comparison of the SO and OS orders, yet no 

statistically significant differences between OS orders across contexts. In other words, the 

L1 Russian groups show facilitatory effects of the IS-syntax match in the SUBJECT-

Focus context vis à vis the ALL-Focus context as well as disruptive effects of the IS-

syntax mismatch in the OBJECT-Focus context. By contrast, the L1 English group is 

solely sensitive to the IS-syntax mismatch in the OBJECT-Focus context in that an 

infelicitous context leads to processing slowdowns. In this sense, the context effect 

attested for the L1 English group can be considered to be somewhat weaker than for the 

native and the L1 Russian groups. This difference may be related to facilitatory effects of 

analogous L1 properties for the L1 Russian group. 

Notwithstanding these differences, Experiment 6 attests that L1 English and L1 

Russian speakers construct intersentential IS-to-syntax mappings and apply these rapidly 

and incrementally in L2 sentence processing. More specifically, the interaction of 

information structure and syntax is borne out in that the congruency of the information 

structure of the context with the information structure of scrambled OS orders engenders 

less effortful processing of scrambled orders (SUBJECT-Focus versus ALL-Focus 

contexts); conversely, an incongruent information structure gives rise to strong reanalysis 
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effects (OBJECT-Focus context). Cast in terms of the approach adopted by Bader & 

Meng (1999) of the interaction of two reanalysis processes, i.e. syntactic reanalysis and 

IS reanalysis (see also Bader, 1998), the findings suggest that when the information 

structure of the context matches the IS of scrambled OS orders, scrambled OS orders are 

processed as efficiently as SO orders since solely the default SO syntax needs to be 

reanalysed to OS. In the cases of the ALL-Focus and OBJECT-Focus contexts, both IS 

and syntactic reanalysis to the OS order need to be executed which results in measurable 

reanalysis effects. Bader & Meng’s model of cumulative revisions of canonical syntactic 

ordering and information structure can thus be recruited to explain how syntax and IS 

interact in determining reanalysis processes in both native and non-native processing. 

 

7.5.  Comparison of off-line behaviour and on-line performance (Experiment 5  

    versus  Experiment 6) 

 

The on-line results resemble the off-line findings only partially in terms of information-

structural effects on OS orders: The L1 Dutch learners’ insensitivity to contextual 

manipulation on-line matches the null effect of context in the off-line judgements in 

Experiment 6; conversely, the L1 Russian group and the L1 English near-natives are 

sensitive to information-structural differences in both off-line and on-line tasks. By 

contrast, the L1 English advanced group does not show effects of context on the 

acceptability of OS orders, yet it does evince processing differences according to context 

in Experiment 6. These differences between tasks are unlikely to result from differences 

in participants across tasks since the majority of participants was the same in the off-line 

experiment and the on-line experiment; in fact, limiting the data analysis to the subset of 

subjects who completed both tasks yields the same result. Furthermore, it is unlikely that 

the lack of an effect for the L1 English groups in the off-line task is due to some 

methodological factor in the design of the Magnitude Estimation task, since other groups 

of the same proficiency level and the same L1 do show effects. 

 Assuming that the asymmetry between off-line judgements and on-line reading is 

real, I suggest that it may reflect differences in task demands between off-line judgements 

and on-line reading. For sentences embedded in contexts as in Experiments 5 and 6, 

making an acceptability judgement necessitates additional processes compared to reading 

sentences for comprehension. Making an acceptability judgement for a sentence 

presented in context requires, amongst other things, (a) establishing the morphosyntactic 

well-formedness of the sentence, (b) establishing an information structure for the 

sentence and (c) matching the information structure of the sentence with the context in 

order to gauge its contextual fit. For reading in context, morphological checking is not 

necessary, since reading does not involve evaluations of well-formedness. Rather, reading 

proceeds on the assumption that the sentences to be read are well-formed to start with. 
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Table 7.17 lists the differential demands for acceptability judgements and reading 

comprehension. 

 

Acceptability Judgements Reading comprehension 

Any context SUBJECT-Focus OBJECT-Focus 

Morphological checking   

Syntactic reanalysis  Syntactic reanalysis Syntactic reanalysis 

IS reanalysis   IS reanalysis 

Table 7.17. Task demands for OS orders in the different contexts. 

 

Table 7.17 shows that making acceptability judgements of scrambling, like reading OS 

orders in isolation or a neutral (ALL-Focus) context implicates more processes than 

reading OS orders in context. Crucially, even for sentences presented in discourse 

contexts, making an acceptability judgement requires morphological checking, since it is 

essential to first establish whether a sentence is morphosyntactically well-formed before 

this sentence can be related to the context.  

Hence, the difficulties with morphological feature checking arguably prevent 

effects of information structure to surface in the off-line judgements. When the demands 

of morphological checking are removed as in Experiment 6, evidence of phrase-structural 

revision by information-structural cues emerges. The observed disjunction between off-

line and on-line performance indicates that computational problems at the syntax-

morphology interface mask convergence at other interfaces, e.g. the syntax-discourse 

interface. In addition, the comparison of Experiments 5 and 6 shows that effects not 

attested in off-line judgements may surface in on-line comprehension. Since acceptability 

judgements involve the global evaluation of sentences across several grammatical and 

extragrammatical dimensions of well-formedness (e.g. Birdsong, 1989; Schütze, 1996), 

off-line acceptability judgements may thus systematically underestimate the degree of 

convergence at the interfaces. 

 

7.6.  Discourse context in L2 processing 

 

The present experiment finds that L2 speakers use context in L2 sentence processing 

incrementally. This finding is in line with previous studies reporting that contextual 

information as expressed in pragmatic plausibility influences the incremental on-line 

resolution of filler-gap dependencies (e.g. Felser & Roberts, 2007; Hoover & Dwivedi, 

1998; Juffs, 2004; Williams, 2006; Williams et al., 2001). Yet, since these studies all deal 

with intrasentential semantico-pragmatic plausibility biases of nouns to act as direct 

objects in wh-filler-gap structures (e.g. Which machine did the mechanic fix … versus 

Which friend did the mechanic fix …, Williams, 2006; Williams et al., 2001), they do not 
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speak to intersentential effects of discourse context on processing, i.e. discourse 

integration.  

In terms of intersentential discourse integration, the L1 Russian group 

demonstrates effortless discourse integration of OS orders in a felicitous context and 

disruption effects of the severing of discourse coherence when faced with incongruent 

syntax-to-discourse correspondences in on-line sentence processing. Equally, the L1 

English group attests sensitivity to the rupturing of discourse coherence in the infelicitous 

OBJECT-Focus context. In sum, Experiment 6 finds evidence of target-like processing of 

discourse information that is incrementally matched against a discourse model structured 

in terms of IS.  

This finding also has implications for the interpretation of the results regarding 

definiteness restrictions on scrambled indefinites reported in Experiment 4. In line with 

Krämer (2000) and Unsworth (2005), I speculated in Section 7.4.5 that processing 

limitations may be the cause of difficulties with the discourse integration of scrambling. 

More specifically, it was hypothesized that even advanced L2 speakers do not disallow 

scrambled indefinite NPs bearing an existential reading because they do not rapidly effect 

discourse integration of scrambled NPs due to taxing processing demands. At this level of 

generality, the results from Experiment 6 prove this conjecture to be false, since L2 

speakers are demonstrably sensitive to the discourse relatedness of NPs in on-line 

processing of IS.  

In light of the present findings, it seems that problems with discourse integration 

in the L2 are more narrowly circumscribed to the acquisition and perhaps the processing 

of indefinite NPs in discourse. They might have a variety of sources: First, the low 

salience of indefinite articles might reduce the cue strength of indefiniteness (Hurewitz, 

Brown-Schmidt, Thorpe, Gleitman & Trueswell, 2000). Since for German, the 

morphological forms of indefinite determiners vary from the monosyllabic ein 

(NOM/ACC, neuter) to the more salient einen (ACC, masculine) or einem (DAT, 

masculine), an account in terms of salience would predict differences in accuracy 

according to the morphological realizations of indefiniteness. 

Second, a processing disadvantage for (scrambled) indefinites might arise in terms 

of their presuppositional behaviour (e.g. Crain & Steedman, 1985;  for L2 acquisition, see 

Ionin, Ko & Wexler, 2006). Since a scrambled indefinite acts as a presupposition trigger 

(van Geenhoven 1998) due to its quantificational reading, additional processing costs 

might obtain compared to existential indefinites. For instance, Warren (2003) reports that 

quantified NPs incur greater processing costs than referential NPs and relates these 

differences to their presuppositional status.  

Finally, Krämer (2000) suggests that discourse integration is not a monolithic 

process; rather its difficulty is contingent on input, context, IS and morphological 

marking of NPs, such that acquistion may vary across different types of discourse-related 

phenomena, different types of NPs and even different types of indefinites (Krämer, 
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2000). Exploring these potential sources is beyond the scope of this thesis, and much 

further research is needed. 

 

In sum, Experiments 5 and 6 find that L2 learners use IS in judgments on scrambling and 

that L2 learners establish incremental syntax-to-discourse mappings in reading 

comprehension. Hence, advanced to near-natives L2 speakers rapidly integrate NPs into 

discourse and, conversely, discourse integration facilitates processing of non-canonical 

orders. Sensitivity to the observed interaction of scrambling and IS varies according to 

L1, both off-line and on-line. Differences in convergence across L1 groups cannot be 

directly linked to L1 transfer, because convergent IS-to-syntax mappings can be acquired 

even if the L1 has no isomorphic correspondences (English); rather, asymmetries 

between the L1 and L2 mappings of IS and syntax (Dutch) appear to prevent convergence 

in judgements or on-line reading. At least in the present experiments, such non-

convergence does not abate as proficiency increases.  

 

7.7.  General discussion of Experiments 4-6 

 

The three experiments in this chapter probed the interaction of the syntax of scrambling 

with two interface domains, namely, the syntax-semantics interface with respect to 

definiteness restrictions and the syntax-information structure interface with respect to 

focus. Native off-line judgements and on-line processing have been shown to be 

susceptible to interface constraints as summarized in (12). 

 

(12)  Interactions of the syntax of scrambling with interfaces in native speakers 

 

- Definiteness: Scrambling of indefinite NPs is semantically restricted to NPs 

receiving a quantificational interpretation, whereas scrambling of definite NPs is 

semantically neutral. Experiment 5 yielded (some) evidence of this difference in 

different acceptability ratings of scrambled definites and indefinites. 

 

- Information structure: Scrambling is contextually modulated in that, e.g., 

defocused object NPs scramble felicitously across focused subject NPs. This 

modulation is expressed in off-line acceptability judgements in Experiment 5 as 

well as in differential incremental reading times in processing (Experiment 6). 

 

In relation to the L2 groups, the three experiments probed (a) the extent to which non-

native judgements and non-native processing replicate target patterns of judgements and 

reading comprehension and (b) the extent to which L1 differences and proficiency level 

affect L2 performance. The results show (a) differences in performance between off-line 

and on-line tasks, (b) differences in performance of the groups between proficiency levels 
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and (c) differences in performance of the groups according to L1. Table 7.18 gives a 

schematic overview of the results for each group. 

 

 Exp. 

Num. 

English 

Adv. 

Dutch 

Adv. 

Russian 

Adv. 

 

English 

Near-

Native 

Dutch 

Near-

Native 

Russian 

Near-

Native 

Definiteness 5 - - - - - - Off-

line Information 

structure 

5 - - + + - + 

On-

line 

Information 

structure 

6 + - + + - + 

Table 7.18. Overview of the results from Experiment 4-6. ‘+’ denotes convergence and ‘-’ 

denotes non-convergence. 

 

With reference to the native processing pattern summarized in (12), no L2 group 

converges in off-line judgements on definiteness restrictions on scrambling. On the other 

tasks, only the L1 Russian groups and the L1 English near-natives converge on native 

patterns.  

 

Off-versus on-line performance 

 

The three experiments reveal a disjunction between off-line judgements and on-line 

performance in the interaction of subject-object reordering and information structure for 

the L1 advanced English group. This difference has been related to varying task demands 

between off-line judgements and on-line reading in context. For the other groups, on-line 

performance reflects off-line behaviour. 

 

Proficiency effects 

 

Effects of proficiency level are attested in the judgement task on information structure for 

the L1 English group, yet, as discussed above, this difference arguably reflects the 

different task demands of Experiments 5 and 6. 

 

L1 effects 

 

L1 effects account for the major part of between-group variation in the three experiments. 

For information structure, L1 differences arise in that the L1 English and L1 Russian 

groups show on-line and off-line reflexes of IS effects, whereas the L1 Dutch group 

evinces no evidence of the interaction of syntactic reordering and information structure. It 
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was argued that the failure of the L1 Dutch group to converge on the target relations of IS 

and word order is due to asymmetries in the IS-to-syntax mappings for scrambling 

between Dutch and German.  

 

In sum, the experiments reported in this chapter bear out that interfaces pose difficulty in 

endstate L2 acquisition. Compared to the processing of morphosyntax explored in 

Chapter 6, the experiments on interface aspects do not attest uniform convergence on the 

target language at near-native levels. 

For definiteness, the global finding of non-convergence may be related to the 

insensitivity of the judgement task to comparatively subtle interpretive constraints. After 

all, only 60% of the natives show a judgement pattern reflecting the target distinctions; 

against this background, it is not clear whether the consistent non-target judgement 

patterns by the L2 groups point to non-convergence. Further research is necessary to 

establish whether semantic restrictions encoded in the definiteness constraint are truly 

subject to persistent divergence in L2 acquisition.  

For information structure, we find that convergence at the syntax-discourse 

interface is possible for L2 learners, irrespective of whether the L1 encodes similar IS-to-

syntax mappings (Russian) or not (English). The findings from both Experiments 5 and 6 

run counter to earlier research on the syntax-discourse interface at L2 ultimate attainment, 

where L1 English near-native speakers of Italian (Belletti et al., 2007; Sorace & Filiaci, 

2006) and Spanish (Valenzuela, 2006) failed to evince target-like performance. In 

opposition to these studies, Experiment 6 attests that it is possible for L2 speakers to go 

beyond the discourse relations of syntax realized in their L1. In fact, in Experiment 6, 

even L2 speakers below near-native proficiency levels show convergence at the syntax-

discourse interface. The present cross-linguistic findings are thus not compatible with 

accounts assuming representational impairment at the syntax-discourse interface (Sorace, 

2003). Instead, the cross-linguistic comparisons in Experiments 5 and 6 (i.e. the L1 

English versus the L1 Dutch groups) suggest that convergence at the syntax-discourse 

interface may be constrained by asymmetries in L1-TL realization of IS mappings onto 

syntax. 

Further, the across-experiment comparisons suggest that difficulties at the syntax-

discourse interface are partially due to interacting effects across interfaces. Specifically, 

problems with morphological checking at the syntax-morphology interface affect 

performance on the discourse-relatedness of scrambling for the L1 English advanced 

group (Experiment 5). Once these problems are circumvented in Experiment 6, which 

abstracts away from morphological checking, the L1 English advanced groups show 

target-like effects of IS on scrambling. This interaction between IS and morphological 

checking may be specific to discourse-related word orders that are marked by inflectional 

(case) morphology like scrambling. However, such linkages across interfaces suggest that 
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problems at the syntax-discourse interface can at least in part be caused by the 

grammatical complexity of discourse-related word orders.  

Discourse-related word orders involve two kinds of complexity: First, by 

definition, they require the mapping of discourse and synctatic information and are thus 

more complex than word orders that are not restricted to particular sets of discourse 

contexts. Once the relevant characteristics have been extracted from a discourse context, 

it is necessary to establish a correspondence between these discourse characteristics and 

the syntax. As shown in Kilborn (1992), discussed in Chapter 2.4.2.2, the integration of 

different types of grammatical information is subject to greater difficulty in L2 

processing than it is in monolingual processing. 

Second, discourse-related word orders are typically non-canonical word orders, 

since canonical word orders constitute the unmarked syntactic option. For instance, SO 

orders are contextually neutral in German, while derived OS orders are contextually 

restricted to given objects. For Italian, SV orders with unergative verbs are unmarked, 

while derived VS orders are contextually restricted to information-structurally new 

subjects (Belletti et al., 2007). Computing derived syntax, e.g. for German OS and Italian 

VS orders, is associated with increased processing effort. As shown in Experiments 1-3 

for derived OS orders in German, advanced L2 speakers (unlike near-natives) fail to 

compute the syntax of these orders by instead applying a general Agent-Patient template 

to the stimuli (see Chapter 6). Given that these L2ers do not or only incompletely 

compute the syntax of OS orders, they fail to evince appropriate discourse mappings 

associated with these orders as a consequence. Once the processing effort for computing 

non-canonical orders is reduced, as in Experiment 6, L2ers do show discourse mappings 

of these orders.  

In this way, the additional processing costs of derived orders may entail non-

convergence on their discourse-relatedness. For instance, Sorace & Filiaci (2006) argue 

that L1 English near-native speakers of Italian fail to converge on the discourse 

requirements of overt pronouns because of the greater processing demands of overt 

pronouns in terms of discourse antecedence. As a result, Sorace and Filiaci speculate, 

near-natives rely on universal processing strategies such as the Active Filler Strategy 

(Frazier, 1987) that minimize the processing effort of overt pronouns, yet lead to non-

convergent interpretations. Similarly, processing derived scrambling orders contravenes 

the Minimal Chain Principle (DeVincenzi, 1991) and the preference for agent-patient 

ordering in ‘good enough’ processing (Ferreira, 2003). Deriving scrambled orders may 

thus tax computational resources in the L2 to the extent that it exhausts the computational 

resources, at least in non-near-native L2ers. In consequence, interface mappings, e.g. 

information structure or interpretive constraints, may not be (fully) computed. On this 

account, L2 problems at the interfaces would be due to economy strategies that minimize 

processing resources rather than to problems specific to interfaces per se. Of course, both 

the computational requirements of integrating information types across interfaces and the 
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increased computational effort needed for deriving the syntax of discourse-related word 

orders may show interactive or additive effects, such that both of these computational 

demands are likely to limit the application of convergent grammatical knowledge in L2 

processing. 

Experiments 5 and 6 can only begin to address the question to what extent 

computational difficulties are the basis of protracted problems at the interfaces. However, 

the finding that sensitivity to IS not attested in off-line judgements surfaces in on-line 

reading suggests that the different task demands on L2ers affect convergence. These 

results thus add to prior findings that non-convergence even in off-line judgements is 

related to computational difficulties in using extant grammatical knowledge (McDonald, 

2000, 2006; Sorace & Filiaci, 2006). Further, they highlight the point that task demands 

cannot just be conceptualized in terms of speed (as in Experiment 3, Chapter 6), but also 

need to be defined by the (number of) grammatical information types that have to be 

integrated in a given task. In Chapter 9, I attempt to relate effects of computational 

limitations observed in Experiments 5 and 6 to those attested in Experiments 1 to 3 in the 

previous chapter as well as those to be reported in the following chapter. 

 

7.8.  Summary 

 

Experiments 4 to 6 support findings in previous research that the syntactic interfaces with 

interpretive modules are prone to persistent difficulty in adult L2 acquisition. However, 

results on the syntax-semantics interface in terms of definiteness restrictions remain 

inconclusive, given the heterogeneous performance of the native controls. For the syntax-

discourse interface, the results are clearer and show protracted non-convergence even at 

near-native levels for L1 Dutch L2ers of German. However, the results from the L1 

English group show, first, that convergence is not representationally delimited by L1-TL 

identity in discourse-to-syntax mappings, and, second, that (non-)convergence 

systematically correlates with task demands. Since these findings do not point to 

qualitative differences between non-natives and natives, I conclude that the Fundamental 

Identity Hypothesis, repeated in (13), can be extended to the syntax-discourse interface. 

 

(13) Fundamental Identity Hypothesis 
There are no fundamental differences between non-native and native grammatical 
representation or processing architecture forced by a critical period. Differences, 
if found, relate to factors characterizing L2 acquisition independently of a critical 
period, e.g. L1 transfer or performance factors, such as computational limitations, 
etc. 

 

In the final experiment, reported in Chapter 8, we turn to the interface of syntax with the 

lexicon to see whether the results for the interaction of syntax and argument structure at 

L2 ultimate attainment are also compatible with the Fundamental Identity Hypothesis. 
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8.  The Interfaces at L2 Ultimate Attainment: Lexicon 
 

Introduction 

 

This chapter completes the series of experiments on the interfaces at L2 ultimate 

attainment by testing the interaction of syntax and the lexicon, i.e. argument structure. So 

far, the experiments on the syntax-morphology interface (Chapter 6) and the syntax-

information structure interface (Chapter 7) have shown that convergence on the TL is 

possible at near-native levels even for (native English) L2ers whose L1 does not realize 

the same properties as the TL. Moreover, the preceding chapters identified two factors 

affecting non-convergence: First, computational problems of morphological checking at 

the syntax-morphology interface, and, second, L1 transfer of information structure for the 

L1 Dutch group. Against this background, the final experiment explores whether the 

near-natives converge also on argument structure and whether problems with inflectional 

morphology and L1 transfer equally affect the mapping between the lexicon and syntax.  

 

The final experiment in this thesis considers the interaction of syntactic reanalysis and 

argument structure in speeded judgements. It investigates whether dative-experiencer 

verbs whose thematic properties lead to an OS base order show different reanalysis 

patterns compared to derived OS orders. The results show L1 effects of convergence in 

that the L1 Russian groups and the L1 Dutch near-natives display target patterns. I argue 

that the pattern of non-convergence of the L1 English groups and the L1 Dutch advanced 

group points to difficulties with case marking affecting the mapping between the lexicon 

and syntax.  

 

The chapter is structured as follows: Section 8.1 recaps the relevant background on 

scrambling and argument structure and presents an overview of the research questions. 

Section 8.2 lists information about the participats in Experiment 7. The materials of 

Experiment 7 are given in Sections 8.3 to 8.6. Section 8.7 presents the results of a pretest 

on dative case that establishes whether L2ers have knowledge of lexical case marking. 

Subsequently, Sections 8.8 to 8.12 give the results of the speeded grammaticality 

judgement task, and Section 8.13 discusses its results. 

 

8.1.  Overview and research questions 

 

Previous research on the syntax-lexicon interface at L2 ultimate attainment reports L1 

effects on (non-)convergence. Sorace (1993, see Chapter 1.3.6.3) shows that L1 French, 

yet not L1 English, near-natives converge on unaccusativity distinctions in Italian, as 

expressed in morphological realization of auxiliaries (essere, ‘be’ versus avere, ‘have’). 

These findings echo L1 effects in lower-level L2 learners, especially where the 



Chapter 8 

 

310

morphological marking of argument structure distinctions varies between L1 and the TL 

(for overview, see Montrul, 2005; White, 2003b).  

 

In German, syntactic reordering interacts with argument structure in that the thematic grid 

of the verb determines the base order of arguments in syntax (e.g. Grimshaw, 1990) and 

thus determines whether an OS order is (a) basic or (b) derived by scrambling. For 

canonical transitive verbs, the argument hierarchy maps onto a syntactic structure in 

which the Agent outranks the Patient, etc., i.e. an SO order. By contrast, dative 

experiencer verbs, a subclass of unaccusative verbs, bear a Theme-Experiencer thematic 

structure which maps onto a base OS order (see Chapter 3.5 and, e.g., Fanselow, 2000; 

Wunderlich, 1997). For a verb like gefallen (‘please/be appealing to’), the OS order is 

thus taken to be the unmarked linearization (1b). 

 

(1) a. … dass [der Vater]i  dem Onkel ti gefällt.                          (German) 

  … that  the fatherNOM the uncleDAT  pleases 

  ‘… that the father is pleasing to the uncle.’ 

b.    … dass dem Onkel  der Vater  gefällt. 

   

By contrast, dative active verbs like helfen (‘help’), gratulieren (‘congratulate’), etc. 

project to an SO order, so that the OS order is derived by movement, which is illustrated 

in (2). 

 

(2)  a. … dass der Vater  dem Onkel  gratuliert.                       (German) 

        that the fatherNOM the uncleDAT  congratulates 

b. ... dass [dem Onkel]i  der Vater ti  gratuliert    

 

In native processing, non-derived OS orders with dative experiencers have been found to 

show no processing disadvantage or even a processing advantage compared to SO 

counterparts (see Chapter 4.2.2. and, e.g, Bornkessel et al., 2003b). However, derived OS 

orders with dative active verbs do show signatures of syntactic reanalysis (Schlesewsky 

& Bornkessel, 2003). These findings indicate that thematic information determining 

syntactic hierarchies is used by the parser in the construction of phrase structure. 

Experiment 7 investigates whether advanced to near-native L2 speakers of German show 

analogous interactions of argument structure and syntactic reanalysis in speeded 

judgements. Experiment 7 aims to elicit the following target pattern (P.7). 

 

(P.7)  Target pattern for Experiment 7 

Due to the base OS order projected by dative experiencer verbs, non-derived OS 

orders with dative-experiencer verbs do not show reanalysis effects compared to 

derived OS orders in the context of accusative-active or dative-active verbs.  
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Accordingly, the research questions for the non-native groups are: 

 

(Q7.1)  Do L2ers make a difference in judgement accuracy or reaction times relative to 

argument structure, i.e. between dative-active and dative-experiencer objects? 

(Q7.2)  Are there L1 or proficiency effects? 

 

Table 8.1. lists the cross-linguistic differences relevant for Experiment 7. 

 

 Target L1s 

 GERMAN ENGLISH DUTCH RUSSIAN 

Syntax of scrambling  

Short scrambling + - + +  

Medium scrambling + - - + 

 Syntax-Morphology  

(Case) 

+ - - + 

 Syntax-Argument Structure 

(Dative Experiencers) 

+ - + + 

Table 8.1. Cross-linguistic differences in scrambling relevant in the context of Experiment 7. 

 

In terms of L1 properties, both Russian and Dutch have dative experiencer verbs 

projecting to a base OS order (see Chapter 3.5). For instance, like its German translation 

equivalent gefallen, the Dutch verb bevallen (‘please’) projects a non-derived OS order 

due to its thematic properties. If L1 transfer of argument structure mediates convergence 

on argument structure distinctions in the L2, the L1 Russian and L1 Dutch groups are 

thus expected to outperform the L1 English group. If, in addition, L1-TL correspondences 

in argument-structure changing morphology affect (non-)convergence, further differences 

are expected between the L1 Russian group and the L1 Dutch group, since Russian has 

overt dative case marking but Dutch does not. 

 

8.2.  Participants 

 

The experiment was conducted with the 20 L1 English, 21 L1 Dutch and 22 L1 Russian 

learners that also participated in Experiment 6 reported in Chapter 7. As described in 

Chapter 7, these subjects were allocated to two proficiency groups, advanced and near-

native, on the basis of a C-test. For convenience, Table 8.2 (repeated from Chapter 7) 

charts the participant characteristics. 
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 ENGLISH 

Advanced 

ENGLISH 

Near-

Natives 

DUTCH 

Advanced 

DUTCH 

Near-

Native 

RUSSIAN 

Advanced 

RUSSIAN 

Near-

Native 

GERMAN 

N 9 11 11 10 12 10 16 

range 43%-63% 66%-77% 46%-

65% 

66%-

77% 

43%-65% 69%-

81% 

76%-92% C-test 

(timed) 

(%) aver. 53% 70% 57% 71% 57% 74% 82% 

range 11-43 12-46 10-33 13-41 6-31 5-15 Length 

of 

exposure 

(years) 

aver. 26.0 24.9 20.6 28.0 15.4 11.6 

range 6-31 3-32 5-16 6-36 2-15 5-15 Length 

of 

residence 

(years) 

aver. 18.1 15.8 11.3 18.5 7.9 11.6 

range 12-30 11-22 12-30 12-20 11-27 11-24 Age of 

onset  

(years) 
aver. 18.8 15.0 16.2 13.7 14.9 14.2 

 

range 32-62 25-60 29-55 27-54 23-43 22-40 25-69 Age  

(years) aver. 53.0 40.9 37.0 41.8 30.1 29.8 50.1 

Table 8.2. Participant information by group. 

 

8.3.  Materials  

 

The materials encompassed verbs that differed in argument structure type (active versus 

experiencer) and case (accusative versus dative). Since there are no accusative 

experiencer verbs projecting a base OS order, the design of the experiment cannot be 

fully factorial. In consequence, four sets of 12 sentences each were created in a 3x2x2 

design. Sentences differed according to the factor Type (accusative-active, dative-active, 

dative-experiencer). Sentences within each dodecuplet were either in SO or OS order 

(Factor Order). Further, sentences were disambiguated either by case marking on NPs or 

by number marking on the verb (Factor Ambiguity). Two additional versions within each 

set of 12 was constructed by reversing the position of the nouns (i.e. N1-N2 and N2-N1), 

so that any potential effect of lexical semantics or pragmatics of the SO and OS 

manipulation would be completely matched. This reversal was not included as a factor in 

the statistical design.  

The speeded grammaticality judgement task thus included the 12 following 

conditions: For disambiguation by case marking, the experiment encompassed (a) 

accusative SO (3) and OS (4) orders, (b) dative-active SO (5) and OS (6) orders and (c) 

dative-experiencer SO (7) and OS (8) orders. For disambiguation by verbal agreement, 

the experiment contained (d) accusative SO (9) and OS (10) orders, (e) dative-active SO 

(11) and OS (12) orders and (f) dative-experiencer SO (13) and OS (14) orders. The NPs 

in sentences disambiguated by case ((3)-(8)) carried unambiguous case information, 
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while the NPs in sentences disambiguated by verbal agreement ((9)-(14)) were three-way 

ambiguous between nominative, accusative and dative case. In the unambiguous 

conditions, all NPs were masculine singular definites. In the ambiguous conditions, one 

NP was a singular proper name and the other NP was a bare plural NP; in this latter 

condition, both NPs were three-way ambiguous between nominative, accusative and 

dative case. 

 

(3) Er glaubt, dass der Vater       am Freitag  den Onkel     gegrüsst hat.       (SO) 

 He thinks that theNOM  father  on Friday    theACC  uncle  greeted   has 

 

(4) Er glaubt, dass den Onkel      am Freitag  der Vater     gegrüsst hat.       (OS) 

 

(5)  Er glaubt, dass der Vater  am Sonntag  dem Onkel zugestimmt hat.       (SO) 

  He thinks that  theNOM father  on Sunday  the uncleDAT agreed-to has 

 

(6) Er glaubt, dass dem Onkel  am Sonntag  der Vater zugestimmt hat.       (OS) 

 

(7)  Er glaubt, dass der Vater  am Sonntag    dem Onkel gefehlt hat.       (SO) 

He thinks  that theNOM father  on Sunday  the uncleDAT be-lacking-to has 

 

(8) Er glaubt, dass dem Onkel  am Sonntag  der Vater gefehlt hat.                   (OS) 

 

(9) Er glaubt, dass Athleten am Montag    Karin gesehen haben.                  (SO) 

He thinks that  athletes  on  Monday  Karin seen  have 

 

(10) Er glaubt, dass Athleten am Montag    Karin gesehen hat.                   (OS) 

He thinks that  athletes  on  Monday  Karin seen  has 

 

(11) Er glaubt. dass Athleten  am Montag    Karin applaudiert haben.             (SO) 

He thinks that athletes  on Monday Karin applauded  have 

 

(12)   Er glaubt, dass Athleten  am Montag    Karin applaudiert hat.       (OS) 

He thinks that  athletes   on Monday Karin applauded  has 

 

(13) Er glaubt, dass Athleten  am Montag    Karin gefallen haben.       (SO) 

He thinks that  athletes   on Monday Karin pleased  have 

 

(14) Er glaubt, dass Athleten  am Montag    Karin gefallen hat.        (OS) 

He thinks that  athletes   on Monday Karin pleased  has 
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Each condition comprised 6 sentences. Each noun and each verb appeared only once, so 

that participants encountered each lexicalization only once. An exception to this were the 

dative experiencer verbs. Since these are a small class of verbs in German, only 6 

different verbs were used that were spread equally across the four conditions, with each 

verb appearing once in each dative experiencer condition. The dative-experiencer verbs 

were gefallen (‘please/be appealing to’), missfallen (‘be displeasing to’), auffallen (‘be 

noticeable to’), schaden (‘harm’), nützen (‘be useful to’) and fehlen (‘be missing to’). 

There were four lists which counterbalanced order and case of the NPs (in the 

unambiguous condition) and order and verbal number marking (in the ambiguous 

condition), respectively. The lists were created according to the results of the plausibility 

testing, discussed next.  

 

8.4.  Plausibility and reversibility 

 

The plausibility and reversibility of items was tested in a separate off-line study that was 

equivalent in design to the plausibility study for Experiments 2 and 3 (Chapter 6). It was 

administered to 36 native speakers of German in a web-based untimed rating study. 

Seventy-two potential experimental items (8 of each experimental item) were tested in 

two 50-item rating tasks; two versions each were created to reduce the length of each list. 

Two lists were created by reversing the order. Each list was rated by 8 to 11 participants 

who were randomly assigned to lists. Items were matched and selected according to the 

criteria described in the context of Experiments 2 and 3 in Chapter 6. 

 

8.5.   Fillers 

 

In addition to the experimental items, the task included 30 fillers, thus yielding a total of 

102 items. The fillers were the same for each list and encompassed various constructions. 

In order to prevent the subjects from developing response strategies based on surface 

generalizations about case and verbal agreement marking, the fillers contained 

ungrammatical double-nominative, double-accusative and double-dative violations as in 

Experiment 3. In addition, the fillers contained ungrammatical number violations. The 

remaining fillers were of various other structures.  
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8.6.   Assignment to groups and lists, procedure and order of presentation 

 

Items were assigned to lists according to a Latin Square design, exemplified in the 

context of Experiment 2 in Chapter 6. Presentation order was randomized. Following 

similar speeded judgement tasks on native speakers (Meng & Bader, 2000; Schlesewsky, 

Fanselow et al., 2003), the rate of presentation was 250 ms per word plus 17 ms per letter. 

There was no inter-stimulus interval. Sentences were presented without punctuation. 

After the final word of each sentence, participants made an immediate binary 

grammaticality judgement. Participants’ responses and response times following the off-

set of the final word in the sentence were recorded. The full details of the experimental 

procedure are given in the context of Experiment 3 (Chapter 6). 

 

8.7.  Pretest on dative case 

 

In order to establish whether the non-natives (a) have knowledge of the verbs that take 

dative-marked objects used in Experiment 7 and (b) have knowledge of the dative case 

paradigm, an off-line pretest was administered. The pretest, a fill-in-the-gaps task, 

comprised four texts in which all definite articles were blanked out, so that each text 

contained between 18 and 23 gaps that had to be filled in. The texts were designed to 

contain all 32 dative verbs (26 dative active, 6 dative experiencer verbs) used in the 

experiment. Each of these verbs occurred once in the pretest. Although it would have 

been preferable to test each verb more than once, length restrictions prohibited the 

repetition of the full set of dative verbs. In total, the pretest contained 18 omitted 

nominative articles, 19 omitted accusative articles, 34 omitted dative articles and 12 

omitted genitive articles (see Appendix J). The test was administered via the Internet 

where participants could log on to the experimental website; subjects were maximally 

allowed 2.5 minutes for working on each text. The test was run after Experiment 7 for 

most participants to avoid potential interference of this off-line task on the speeded 

acceptability judgements. A composite accuracy score was calculated and displayed to 

the participants immediately after completion of the test. The score displayed to the 

participants was not limited to dative case; rather, it encompassed all case types. Overall, 

the non-native participants scored between 33% and 100%; native speaker controls 

achieved between 88% and 100% (see Table 8.3). Table 8.3 illustrates differences in off-

line accuracy on case marking between the advanced and near-native groups. In addition, 

the pretest results replicate the differences between L1 groups in the analyses of the 

elicited production task (Chapter 7): The L1 Russian groups show consistently higher 

accuracy on case marking in L2 German than their L1 English or L1 Dutch counterparts. 
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Table 8.3. Overall accuracy on pretest on case. 

 

Table 8.4 presents a breakdown of accuracy in definite determiner supplicance according 

to case type.  

 

Table 8.4. Case errors by type in pretest. 

 

Given the rationale of Experiment 7, the category of dative case was further subdivided 

into dative-active and dative-experiencer verbs. Note, however, that the high degree of 

 ENGLISH 

Advanced 

(n=8) 

ENGLISH 

Near-

Native 

(n=9) 

DUTCH 

Advanced 

(n=11) 

DUTCH 

Near-

Native 

(n=9) 

RUSSIAN 

Advanced 

(n=12) 

 

RUSSIAN 

Near-

Native 

(n=10) 

range 
58%-89% 71%-95% 33%-87% 71%-95% 78%-93% 78%-100% 

Average 

score 
71% 85% 63% 85% 86% 93% 

 

 

 

 

ENGLISH 

Advanced 

(n=8) 

ENGLISH 

Near-

Native 

(n=9) 

DUTCH 

Advanced 

(n=11) 

DUTCH 

Near-

Native 

(n=9) 

RUSSIAN 

Advanced 

(n=12) 

 

RUSSIAN 

Near-

Native 

(n=10) 

Nominative 11/144 

(7.6%) 

11/162 

(6.8%) 

25/198 

(12.6%) 

3/162    

(1.9%) 

12/216 

(6.0%) 

7/180   

(3.9%) 

Accusative 34/152 

(22.4%) 

20/171 

(11.7%) 

40/209 

(19.1%) 

18/171 

(10.5%) 

30/228 

(13.2%) 

18/190 

(9.5%) 

Dative all 118/228 

(43.4%) 

88/306 

(28.8%) 

222/374 

(59.4%) 

83/306 

(27.1%) 

84/408 

(20.6%) 

31/340 

(9.1%) 

Dative 

active 

92/174 

(52.8%) 

75/258 

(29.1%) 

171/308 

(55.5%) 

62/246 

(25.2%) 

63/336 

(18.8%) 

25/280 

(8.9%) 

Dative 

experiencer 

26/54 

(48.1%) 

13/48 

(27.1%) 

51/66 

(77.3%) 

21/60    

(35%) 

21/72 

(29.2%) 

6/60      

(10%) 

Genitive 7/96     

(7.3%) 

1/108 

(0.9%) 

16/132 

(12.1%) 

2/108    

(1.9%) 

10/144 

(6.9%) 

5/120    

(4.2%) 
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syncretism in the German case paradigm (see Chapter 3) precludes the identification of 

‘pure’ case errors, such that the errors listed in Table 8.4 are an amalgam of case and 

gender errors. 

  Table 8.4. illustrates that case errors are not evenly distributed across case types. 

Dative case poses the greatest difficulty for all groups; as for argument structure 

distinctions, however, there are no systematic differences between dative-active verbs 

and dative experiencers across groups. L1 differences arise in that the L1 Russian group 

shows the highest accuracy of target-like case marking. In fact, the L1 Russian advanced 

group patterns with the near-native groups of the other L1 groups. By contrast, the L1 

Dutch advanced group demonstrates below 50% accuracy on dative case. The results of 

the pretest on dative case were used for the main experiment in that the data from the 

speeded judgement task were analysed separately (a) for all verbs and (b) for dative verbs 

correctly associated with dative case in the pretest. 

8.8.   Analysis and results of the speeded grammaticality judgement task 

For the speeded grammaticality judgement task, response times of a participant for a 

sentence above or below two standard deviations of the group mean for that sentence 

were trimmed to the group mean of the sentence plus or minus two standard deviations, 

respectively. This affected less than 2% of the trials in each group. 

The results were analysed (a) for all responses and (b) for the selection of verbs 

that a non-native participant had correctly associated with dative case in the pretest. 

Further, sentences disambiguated by case and sentences disambiguated by verbal 

agreement were analysed separately. 

As there are no accusative experiencer verbs projecting a base OS order, the 

statistical analysis cannot be fully factorial with respect to case (accusative versus dative) 

and argument structure. Hence, two separate statistical analyses were carried out in all 

subsequent analyses: (a) an analysis for case distinctions and (b) an analysis for argument 

structure distinctions.  

 

(a) In order to find case distinctions, Repeated Measures ANOVAs with the factors Order 

(SO, OS) or Case (accusative-active, dative-active) as within-subjects factors and 

Language (German, English, Dutch, Russian) and Proficiency (native, advanced L2 and 

near-native L2) as between-subjects factors were performed on accuracy scores and on 

reaction times. 

 

(b) In order to find argument structure distinctions, Repeated Measures ANOVAs with 

the factors Order (SO, OS) and Argument Structure (dative-active, dative-experiencer) 

as within-subjects factors and Language (German, English, Dutch, Russian) and 

Proficiency (native, advanced L2 and near-native L2) as between-subjects factors were 

performed on accuracy scores and on reaction times. 
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In subsequent pairwise comparisons, the significance level was set according to 

the Bonferroni adjustment at an alpha level of .025. Analyses of the reaction times were 

run separately on all items and on only those items that had been judged correctly. 

Differences between these analyses, if any, will be noted in the text. 

 

8.9. Accuracy: Sentences disambiguated by case 

 

Table 8.5. Experiment 7: Disambiguation by Case. Accuracy (in percent) and Reaction Times. 

 ENGLISH 

Advanced 

(n=9) 

ENGLISH 

Near-

Native 

(n=8) 

DUTCH 

Advanced 

(n=11) 

DUTCH 

Near-

Native 

(n=10) 

RUSSIAN 

Advanced 

(n=12) 

 

RUSSIAN 

Near-

Native 

(n=10) 

GERMAN 

(n=21) 

(3) ACC 

SO  
52/54  

(96%) 

1057ms 

44/48 

(92%) 

792ms 

58/66 

(88%) 

907ms 

56/60 

(93%) 

830ms 

70/72 

(97%) 

751ms 

55/60 

(92%) 

894ms 

113/126 

(90%) 

625ms 

(4) ACC 

OS  
43/54 

(80%) 

1447ms 

39/48 

(81%) 

1013ms 

47/66 

(71%) 

960ms 

36/60 

(60%) 

1052ms 

60/72 

(83%) 

956ms 

57/60 

(95%) 

900ms 

99/126 

(79%) 

782ms 

(5) DAT 

active SO  
45/54 

(83%) 

1270ms 

46/48 

(96%) 

1025ms 

56/66 

(85%) 

938ms 

51/60 

(85%) 

869ms 

67/72 

(93%) 

731ms 

55/60 

(92%) 

913ms 

113/126 

(90%) 

568ms 

(6) DAT 

active OS  
43/54 

(80%) 

1240ms 

44/48 

(92%) 

987ms 

48/66 

(72%) 

958ms 

44/60 

(73%) 

1003ms 

55/72 

(76%) 

1021ms 

52/60 

(87%) 

969ms 

121/126 

(96%) 

653ms 

(7) DAT 

Experiencer 

SO  

47/54 

(87%) 

1166ms 

42/48 

(88%) 

1260ms 

41/66 

(62%) 

967ms 

48/60 

(80%) 

1031ms 

65/72 

(90%) 

918ms 

51/60 

(85%) 

1033ms 

110/126 

(87%) 

647ms 

(8) DAT 

Experiencer 

OS  

40/54 

(74%) 

1321ms 

35/48 

(73%) 

1173ms 

44/66 

(67%) 

950ms 

41/60 

(68%) 

912ms 

57/72 

(79%) 

903ms 

48/60 

(80%) 

902ms 

106/126 

(84%) 

660ms 
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Table 8.5 displays the number (percent) of all accurate responses per condition for the 

sentences disambiguated by case. Mean reaction times (RT) for all responses are also 

given.  

Table 8.6 only includes dative verbs for which the target case marking was 

supplied in the pretest. Since the native controls did not take the pretest but can be 

assumed to know the case marking associated with dative verbs, their results are repeated 

from Table 8.5. Mean reaction times (RT) for all responses are also given.  

 

Table 8.6. Experiment 7: Disambiguation by Case. Accuracy (in percent) and Reaction Times in 

Speeded Grammaticality Judgement Task. Correctly judged items only. 

 

(a) For case distinctions, the Repeated Measures ANOVA yields a main effect of Order 

(F(1,74) 92332, p<0.001), yet no main effect of Case (F(1,74) 0.405, p=0.527). However, 

there is an interaction of Order and Case (F(1,74) 11.147, p<0.001), indicating 

differences between accusative and dative verbs by order. There is also a three-way 

interaction of Order, Case and Language (F(2,74) 3.704, p=0.029) which shows that not 

all L1 groups show similar distinctions between accusative and dative case. 

 
ENGLISH 

Advanced 

(n=9) 

ENGLISH 

Near-

Native 

(n=8) 

DUTCH 

Advanced 

(n=11) 

DUTCH 

Near-

Native 

(n=10) 

RUSSIAN 

Advanced 

(n=12) 

 

RUSSIAN 

Near-

Native 

(n=10) 

GERMAN 

(n=21) 

(5) DAT 

active SO  
27/34 

(79%) 

1314ms 

35/36 

(97%) 

1047ms 

20/25 

(80%) 

1125ms 

37/42 

(88%) 

906ms 

57/58 

(98%) 

725ms 

47/51 

(92%) 

899ms 

113/126 

(90%) 

568ms 

(6) DAT 

active OS  
24/29 

(83%) 

1314ms 

27/30 

(90%) 

803ms 

22/28 

(79%) 

1010ms 

35/49 

(71%) 

1087ms 

41/54 

(76%) 

1007ms 

50/55 

(91%) 

935ms 

121/126 

(96%) 

653ms 

(7) DAT 

Experiencer 

SO  

27/28 

(96%) 

1141ms 

31/35 

(89%)  

1327ms 

10/15 

(67%) 

1283ms 

32/38 

(84%) 

1125ms 

46/51 

(90%) 

875ms 

46/52 

(89%) 

1008ms 

110/126 

(87%) 

647ms 

(8) DAT 

Experiencer 

OS  

23/27 

(85%) 

1338ms 

26/35 

(74%) 

1251ms 

7/14 

(50%) 

1292ms 

28/38 

(74%) 

955ms 

43/50 

(86%) 

894ms 

42/51 

(82%) 

854ms 

106/126 

(84%) 

660ms 
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(b) For argument structure distinctions, the Repeated Measures ANOVA yields main 

effects of Order (F(1,74) 12.306, p=0.001) and Argument Structure (F(2,74) 14.617, 

p<0.001). In addition, a marginal three-way interaction of Argument Structure with the 

factors Language and Proficiency obtains (F(2,74) 2.471, p=0.091).  

 

The interactions in the ANOVAs with the factors Language and Proficiency indicate 

differences according to these factors. Hence, separate pairwise comparisons were 

performed for each language and proficiency group. Since the results between all items 

(Table 8.5) and those items that were correctly associated with dative case in the pretest 

(Table 8.6) do not vary, pairwise comparisons were calculated for all items, 

independently of accuracy in the pretest on dative. 

 

Natives 

 

In pairwise comparisons, the natives demonstrate a robust difference in accuracy between 

SO and OS orders for accusative-active verbs (F1(1,20) 2.970, p=0.008; F2(1,11) 2.527, 

p=0.028).  However, for dative-active (F1(1,20) -1.630, p=0.119; F2(1,11) 1.268, 

p=0.231) or dative-experiencer verbs (F1(1,20) 1.000, p=0.329; F2(1,5) -0.434, p=0.682), 

there is no analogous difference. For dative verbs, no differences in judgement accuracy 

arise for the different orderings, irrespective of whether they manifest a base SO order 

(dative-active) or a base OS order (dative-experiencer).  

 

 

 

 

 

 

 

 

 

 

 

Figure 8.1. Experiment 7: Subtraction (SO-OS) of accuracy scores (in %). Natives. 

 

In judgement accuracy, then, the natives make a case distinction, yet not a distinction 

according to argument structure for dative verbs. 
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L1 English 

 

The L1 English advanced group attests a marginally significant difference between SO 

and OS orders for accusative-active verbs (F1(1,8) 2.449, p=0.040; F2(1,11) 2.474, 

p=0.031) and for dative-experiencers (F1(1,8) 2.800, p=0.023; F2(1,5) 1.877, p=0.119), 

yet not for dative-active verbs (F1(1,8) 0.800, p=0.447; F2(1,11) 0.395, p=0.700). This 

means that the advanced L1 English group makes neither a target-like case distinction, 

nor a target-like argument structure distinction.  

 

 

 

 

 

 

 

 

 

 

Figure 8.2. Experiment 7: Subtraction (SO minus OS) of accuracy scores (in %). L1 English 

advanced group and L1 English near-native group. 

 

The L1 English near-natives demonstrate a marginally significant difference between the 

SO and OS orders for accusative-active verbs (F1(1,7) 2.376, p=0.049; F2(1,11) 1.428, 

p=0.181), at least in the analysis by subjects; for dative verbs, neither active (F1(1,7) 

1.000, p=0.351; F2(1,11) 1.117, p=0.288) nor the dative experiencer verbs F1(1,7) 1.433, 

p=0.195; F2(1,5) 1.941, p=0.110) show a statistically significant difference between SO 

and OS orders.
1
 Hence, statistically, the L1 English near-natives can be interpreted as 

possibly making a target-like case distinction, and no argument structure distinction. This 

statistical pattern is in line with that of the native group. 

 

 

 

                                                 
1 The lack of a significant effect for dative experiencers might appear surprising given the nominal 

difference in judgement accuracy in Figure 8.2. Closer inspection of the data reveals that the difference in 

judgement accuracy between SO and OS for dative experiencers is due to two participants only. For the 

other six, there is no difference between SO and OS, such that, overall, the difference does not become 

significant. It is not clear why two participants behave differently, particularly since they pattern along with 

the other participants in all other conditions. 
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L1 Dutch 

 

The L1 Dutch advanced group shows no significant difference between SO and OS 

orders in the accusative-active condition in the analysis by subjects (F1(1,10) 1.581, 

p=0.145; F2(1,11) 3.734, p=0.003) or in the dative-experiencer condition (F1(1,10)  

-0.820, p=0.432; F2(1,5) -0.463, p=0.663). Yet, the difference is significant for dative-

active verbs (F1(1,10) 2.667, p=0.010; F2(1,11) 3.217, p=0.008). This pattern does not 

amount to a target case or an argument structure distinction. 

 

 

 

 

 

 

 

 

 

 

Figure 8.3. Experiment 7: Subtraction (SO minus OS) of accuracy scores (in %). L1 Dutch 

advanced group and L1 Dutch near-native group. 

 

The L1 Dutch near-natives show significant differences only for accusative-active verbs 

(F1(1,9) 3.162, p=0.012; F2(1,11) 8.508, p<0.001). There are no significant differences 

for dative-active (F1(1,9) 1.049, p=0.322; F2(1,11 1.541, p=0.152) or dative-experiencer 

(F1(1,9) 1.172, p=0.145; F2(1,5) 3.225, p=0.023) verbs. In all, then, the L1 Dutch near-

natives make a target-like case distinction in judgement accuracy. 

 

L1 Russian 

 

The L1 Russian advanced group manifests marginally significant differences between SO 

and OS orders for accusative-active verbs (F1(1,11) 2.419, p=0.034; F2(1,11) 4.148, 

p=0.002) and dative-experiencer verbs (F1(1,11) 2.345, p=0.039; F2(1,5) 2.948, p=0.032), 

yet not for dative-active verbs in the analysis by subjects F1(1,11) 1.773, p=0.104; 

F2(1,11) 3.416, p=0.006). In contrast, the L1 Russian near-natives do not show significant 

differences between SO and OS orders in any condition, since they perform equally well 

on either order in all conditions.  
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L1 Russian near-native group 

 

 

 

 

 

 

 

 

 

Figure 8.4. Experiment 7: Subtraction (SO minus OS) of accuracy scores (in %). L1 Russian 

advanced group and L1 Russian near-native group. 

 

In sum, native judgement patterns show a case distinctions between accusative and 

dative. Of the L2 groups, only the L1 English near-natives and the L1 Dutch near-natives 

show identical patterns, whereas the L1 Russian near-natives perform at near-equal high 

accuracy across conditions. I consider the reaction times next. 

 

8.10.  Reaction times: Sentences disambiguated by case 

 

(a) For case distinctions, the Repeated Measures ANOVA evinces a main effect of Order 

(F(1,74) 48.508, p<0.001), yet no main effect of Case (F(1,74) 0.001, p=0.997). 

However, there is an interaction of Order and Case (F(1,74) 6.037, p=0.016). Further, an 

interaction of the factor Order with Language and Proficiency obtains (F(2,74) 6.754, 

p=0.002). In addition, an interaction of the factors Order and Case with the factor 

Language arises (F(2,74) 6.639, p=0.002). These interactions signify that there are 

between-group differences in response times according to case marking. 

 

(b) For argument structure distinctions, the Repeated Measures ANOVA yields no main 

effect of Order (F(1,74) 1.743, p=0.191), yet it does give rise to a main effect of 

Argument Structure (F(1,74) 7.020, p=0.010). Further, there is an interaction of Order 

and Argument Structure (F(2,74) 11.313, p=0.001). As for between-subjects factors, 

Argument Structure is found to show marginal interactions with Proficiency (F(1,74) 

2.856, p=0.095) as well as with Language and Proficiency (F(2,74) 2.711, p=0.073). This 

interaction reveals that there are between-group differences in slowdowns relative to the 

type of verb. Further, there are interactions of the factors Order, Argument Structure and 

Language (F(2,74) 6.529, p=0.002) as well as marginally of the factors Order, Argument 
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Structure, Language and Proficiency (F(2,74) 2.931, p=0.060). These interactions show 

that the groups perform differently on verbs differing in argument structure. 

 

In order to explore the interactions with the factors Language and Proficiency, planned 

pairwise comparisons were run for each type of verb by group for all items as well as for  

only those items that had been correctly associated with dative case in the pretest. 

 

Natives 

 

In pairwise comparisons, the natives show significant differences between the SO and OS 

orders for accusative-active verbs (F1(1,20) -3.081, p=0.006; F2(1,11) -4.814, p=0.001) as 

well as for dative-active verbs (F1(1,20) -2.988, p=0.007; F2(1,11) -1.236, p=0.242), at 

least in the analysis by subjects. In contrast, there is no statistically significant difference 

for dative-experiencer verbs (F1(1,20) -0.108, p=0.915; F2(1,11) -0.094, p=0.928). 

Finally, a pairwise comparison of the SO order for dative-active verbs and the SO order 

for dative-experiencer verbs yields a significant difference (F(1,20) -2.602, p=0.017). 

This contrast illustrates that the SO order with dative-experiencer verbs is associated with 

significantly longer response times than SO orders with dative-active verbs. 

 

 

 

 

 

 

 

 

 

 

 

Figure 8.5. Experiment 7: Subtraction (SO-OS) of reaction times (in ms). Natives. 

 

These findings show that active verbs, irrespective of whether they are accusative-

marking or dative-marking, evince longer response times for OS orders than for SO 

orders. In other words, differences in case marking per se do not affect reanalysis 

qualitatively. By contrast, experiencer verbs do not evince differential response times 

depending on order. Moreover, SO orders with dative experiencers invoke longer 

response times compared to SO orders with dative-active verbs. This pattern indicates 

that reanalysis is affected by differences in argument structure. 
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L1 English 

 

The L1 English advanced group demonstrates a significant difference between SO and 

OS orders for accusative-active verbs (F1(1,8) -3.908, p=0.004; F2(1,11) -2.073, p=0.037) 

and for dative-experiencers (F1(1,8) -2.681, p=0.028; F2(1,5) -2.208, p=0.078), at least in 

the analysis by subjects, yet no significant difference for dative-active verbs (F1(1,7) 

0.581, p=0.577; F2(1,11) 0.245, p=0.811). For dative verbs, this is the inverse pattern 

compared to the native pattern. In the analysis of only those items that had been judged 

correctly, there are no statistically significant differences in any comparison.  

The L1 English near-natives show a significant difference between SO and OS 

orders only for accusative-active verbs in the analysis by subjects (F1(1,8) -2.757, 

p=0.028; F2(1,11) -1.794, p=0.100), such that this group can be considered to evince a 

case distinction, yet no argument distinction in response times. In sum, the L1 English 

group does not evince target-like differences reflecting argument structure differences 

between the dative-active and dative-experiencer verbs.  

 

 

 

 

 

 

 

 

 

 

Figure 8.6. Experiment 7: Subtraction (SO-OS) of reaction times (in ms). L1 English advanced 

group and L1 English near-native group. 

 

L1 Dutch 

 

In pairwise comparisons, the L1 Dutch advanced group shows no significant differences 

in any condition (p>0.5).  

The L1 Dutch near natives show a significant difference for accusative-active 

verbs (F1(1,9) -2.481, p=0.035; F2(1,11) -3.007, p=0.012), yet not in any other condition. 

For the comparison of SO orders between dative-active and dative-experiencer verbs, 

there is a marginally significant difference (F(1,9) -2.240, p=0.052), which suggests that 

the L1 Dutch near-natives differentiate according to argument structure of dative verbs. 
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Figure 8.7. Experiment 7: Subtraction (SO-OS) of reaction times (in ms). L1 Dutch advanced 

group and L1 Dutch near-native group. 

 

L1 Russian 

 

In pairwise comparisons, the L1 Russian advanced group shows differences for 

accusative-active verbs (F1(1,11) -3.063, p=0.011; F2(1,11) -1.962, p=0.076) and dative-

active verbs (F1(1,11) -3.099, p=0.010; F2(1,11) -3.334, p=0.007), yet not for dative 

experiencers (F1(1,11) 0.272, p=0.791; F2(1,5) 0.229, p=0.828).  

The L1 Russian near-natives show no differences in response times in any 

condition (p>0.15). This null effect is somewhat surprising, especially, since the 

comparatively lower-proficient L1 Russian advanced group does show target-like 

differences. In addition, the L1 Russian groups – collapsed across proficiency level – do 

demonstrate a target-like pattern by evincing a marginally significant difference between 

SO and OS orders for accusative-active verbs (F1(1,21) -2.299, p=0.032; F2(1,11) -1.989, 

p=0.072) and by showing a significant difference for dative-active verbs (F1(1,21) -2.950, 

p=0.008; F2(1,11) -3.716, p=0.003). In contrast, there is no significant difference for 

dative experiencers (F1(1,21) 1.325, p=0.200; F2(1,5) 1.422, p=0.214). Moreover, SO 

orders are judged significantly faster for dative-active verbs than for dative-experiencer 

verbs (F(1,21) -3.555, p=0.002). These results show that the L1 Russians make an 

argument-structure distinction in response times. Hence, although for some reason, the 

near-natives – as a separate group – do not exhibit robust statistical differences, I will 

consider both L1 Russian groups as making target distinctions in the following. 
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Figure 8.8. Experiment 7: Subtraction (SO-OS) of reaction times (in ms). L1 Russian advanced 

group and L1 Russian near-native group. 

 

Summarizing, the native group evinces longer response latencies for OS orders in all 

conditions except the dative-experiencer condition. This amounts to an argument 

structure distinction in response times. Among the L2 groups, target patterns are observed 

for the L1 Russian group and the L1 Dutch near-natives. In contrast, the L1 English 

group and the L1 Dutch advanced group show longer response times only for accusative-

active verbs (L1 English advanced) or no statistically significant slowdowns at all (L1 

Dutch advanced). 

 

8.11. Accuracy: Sentences disambiguated by verbal agreement 

 

This section reports the results for sentences disambiguated by verbal agreement. The 

results only show a strong SO preference in accuracy and reaction times which holds for 

all groups and across all verb types. Since these results do not allow for any meaningful 

conclusions, the reader may wish to skip this section and proceed directly to Section 8.13.  

In this section, Table 8.7 shows the number (percent) of all accurate responses per 

condition for the sentences disambiguated by verbal agreement. Mean reaction times 

(RT) for all responses are also given.  
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ENGLISH 

Advanced 

(n=9) 

ENGLISH 

Near-

Native 

(n=8) 

DUTCH 

Advanced 

(n=11) 

DUTCH 

Near-

Native 

(n=10) 

RUSSIAN 

Advanced 

(n=12) 

 

RUSSIAN 

Near-

Native 

(n=9) 

GERMAN 

(n=21) 

(9) ACC 

SO  

33/54 

(61%) 

1264ms 

39/48 

(81%) 

941ms 

51/66 

(77%) 

973ms 

51/60 

(85%) 

1002ms 

55/72 

(76%) 

924ms 

51/60 

(85%) 

1036ms 

102/126 

(81%) 

736ms 

(10) ACC 

OS  

24/54 

(44%) 

1247ms 

17/48 

(35%) 

1227ms 

10/66 

(15%) 

1024ms 

15/60 

(25%) 

969ms 

28/72 

(39%) 

1003ms 

33/60 

(55%) 

1174ms 

51/126 

(41%) 

890ms 

(11) DAT 

active SO  

35/54 

(65%) 

1316ms 

36/48 

(75%) 

1136ms 

53/66 

(80%) 

915ms 

56/60 

(93%) 

986ms 

53/72 

(74%) 

1003ms 

52/60 

(87%) 

953ms 

107/126 

(85%) 

650ms 

(12) DAT 

active OS  

21/54 

(39%) 

1439ms 

18/48 

(38%) 

1243ms 

16/66 

(24%) 

1056ms 

13/60 

(22%) 

1043ms 

18/72 

(25%) 

1011ms 

27/60 

(62%) 

1196ms 

47/126 

(37%) 

840ms 

(13) DAT 

experiencer 

SO  

36/54 

(67%) 

1352ms 

37/48 

(77%) 

1300ms 

47/66 

(71%) 

1143ms 

48/60 

(80%) 

1154ms 

53/72 

(74%) 

1202ms 

50/60 

(83%) 

1023ms 

97/126 

(77%) 

760ms 

(14) DAT 

experiencer 

OS  

18/54 

(33%) 

1451ms 

15/48 

(31%) 

1432ms 

17/66 

(26%) 

1084ms 

13/60 

(22%) 

1206ms 

16/72 

(22%) 

1098ms 

25/60 

(42%) 

1300ms 

43/126 

(34%) 

936ms 

Table 8.7. Experiment 7: Disambiguation by Verbal Agreement: Accuracy (in percent) and 

Reaction Times in Speeded Grammaticality Judgement Task. 

 

Table 8.8. displays the same results for the subset of dative verbs that were correctly 

associated with dative case in the pretest on dative case. 
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Table 8.8. Experiment 7: Disambiguation by Verbal Agreement: Accuracy (in percent) and 

Reaction Times in Speeded Grammaticality Judgement Task. Correctly judged items only. 

 

(a) For case distinctions, the Repeated Measures ANOVA yields only a main effect of 

Order (F(1,74) 206.346, p<0.001). 

 

(b) For argument structure distinctions, the Repeated Measures ANOVA yields main 

effects of Order (F(1,74) 257.676, p<0.001) and Argument Structure (F(1,74) 4.567, 

p=0.036). In addition, there is an interaction of Order and Language (F(2,74) 3.551, 

p=0.034), indicating differences in judgement accuracy of OS orders across languages. 

However, subsequent planned pairwise comparisons between SO and OS orders in each 

condition reveal significant differences for each language group (p<0.015). These 

findings also hold for the analyses of items that were correctly identified in the pretest. 

 

In sum, the groups show isomorphic patterns in comprehension accuracy for sentences 

disambiguated by verbal agreement. Across conditions, all groups demonstrate a strong 

subject-first preference; this preference is modulated neither by differences in case, nor 

by differences in argument structure. 

 

 

 

 

 
ENGLISH 

Advanced 

(n=9) 

ENGLISH 

Near-

Native 

(n=8) 

DUTCH 

Advanced 

(n=11) 

DUTCH 

Near-

Native 

(n=10) 

RUSSIAN 

Advanced 

(n=12) 

 

RUSSIAN 

Near-

Native 

(n=9) 

GERMAN 

(n=21) 

(11) DAT 

active SO  

16/21 

(76%) 

1214ms 

19/28 

(68%) 

1155ms 

23/31 

(74%) 

987ms 

37/41 

(90%) 

1098ms 

43/60 

(72%) 

1041ms 

48/54 

(89%) 

939ms 

107/126 

(85%) 

650ms 

(12) DAT 

active OS  

8/26 

(31%) 

1604ms 

9/31 

(29%) 

1251ms 

8/24 

(33%) 

1251ms 

11/46 

(24%) 

1049ms 

15/61 

(25%) 

1048ms 

24/53 

(45%) 

1199ms 

47/126 

(37%) 

840ms 

(13) DAT 

experiencer 

SO  

20/28 

(71%) 

1407ms 

22/31 

(71%) 

1472ms 

12/16 

(75%) 

1716ms 

35/40 

(88%) 

1221ms 

39/52 

(75%) 

1221ms 

44/51 

(86%) 

985ms 

97/126 

(77%) 

760ms 

(14) DAT 

experiencer 

OS  

8/27 

(30%) 

1660ms 

9/31 

(29%) 

1483ms 

6/16 

(38%) 

1195ms 

7/38 

(18%) 

1360ms 

9/52 

(17%) 

1112ms 

20/50 

(40%) 

1270ms 

43/126 

(34%) 

936ms 
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8.12.  Reaction times for sentences disambiguated by verbal agreement 

 

The Repeated Measures ANOVAs reveal main effects of Argument Structure (F(1,74) 

41.661, p<0.001) and a main effect of Order (F(1,74) 18.035, p<0.001); there are no 

interactions with any between-subjects factors. This finding indicates that all groups 

show analogous patterns of response times.   

 

8.13.  Discussion 

 

The results from Experiment 7 can be descriptively summarized as follows: 

 

- For sentences disambiguated by case, the natives make a case distinction and an 

argument structure distinction for dative verbs. The case distinction surfaces in 

judgement accuracy: Accusative OS orders receive lower accuracy scores than SO 

orders; for dative verbs, there is no accuracy difference according to order. The 

argument structure distinction is seen in reaction times: For accusative-active and 

dative-active verbs, OS orders incur longer reaction times than SO orders; for 

dative-experiencer verbs, there is no reaction-time difference according to order.  

- The L1 English group shows differences according to proficiency 

o The L1 English advanced group makes differences between SO and OS 

orders in accuracy and reaction times for accusative-active verbs and for 

dative-experiencer verbs, yet not for dative-active verbs. This distinction 

does not correspond to the target pattern.  

o The L1 English near-natives show accuracy and reaction-time differences 

between accusative verbs, on the one hand, and both types of dative 

(active and experiencer) verbs, on the other. Hence, the L1 English near-

natives make a distinction according to case, yet not according to 

argument structure. 

- The L1 Russian group displays a pattern of behaviour that resembles the target 

pattern in terms of an argument structure distinction. However, this pattern is 

more pronounced for the advanced group, even though it generalizes statistically 

to the entire L1 Russian group. 

- The L1 Dutch group shows differences according to proficiency  

o The L1 Dutch advanced group displays differences in accuracy of SO 

orders compared to OS orders for accusative-active and dative-active 

verbs, yet not for dative-experiencers; no differences emerge in reaction 

times in any condition.  

o The L1 Dutch near-natives show differences in judgement accuracy 

between SO and OS orders across verb types; differences in reaction times 
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obtain only for accusative-active verbs. This reaction-time pattern is in 

line with the argument-structure distinction made by the natives. 

- For sentences disambiguated by verbal agreement, neither the natives nor the non-

native groups show systematically different behaviour according to verb type. OS 

orders incur lower accuracy rates and longer reaction times across conditions. 

 

Given that the results for sentences disambiguated by verbal agreement are inconclusive, 

I focus on sentences disambiguated by case.
2
 The native response pattern is in line with 

previous findings in that natives make both a case distinction and an argument structure 

distinction: (a) As for the case distinction, dative-marking verbs are treated differently 

from accusative verbs in terms of judgement accuracy in that no difference between SO 

and OS orders obtains for dative verbs. The identity in judgement accuracy for dative-

active and dative-experiencer verbs can be considered a carry-over effect of the dative-

experiencer verbs to dative verbs in general (see Chapter 4.2.2 and, e.g., Schlesewsky & 

Bornkessel, 2003). (b) As for the argument structure distinction, OS orders in the context 

of dative-active verbs invoke longer reaction times than the corresponding SO orders, 

which indicates that syntactic reanalysis from the default SO order to the OS order takes 

place. Dative experiencer verbs do not give rise to such reanalysis, which is indicative of 

the base OS order of dative-experiencer verbs. These findings replicate research on native 

speakers of German employing response-time measures (Schlesewsky & Bornkessel, 

2003) and ERP measures (Bornkessel, McElree et al., 2004). 

Let us consider the non-native groups individually to see (a) whether they make 

target distinctions according to case in judgement accuracy and (b) whether they make 

target distinctions according to argument structure in reaction times.  

The L1 English and L1 Dutch groups manifest different behaviour according to 

proficiency: As for case, the L1 English advanced group appears to make a distinction 

between accusative and dative case in accuracy rates and reaction times. This difference, 

however, is not in line with the target distinction, since only dative-active verbs, yet not 

dative-experiencer verbs, are treated differently from accusative-active verbs. As for 

argument structure, the L1 English advanced group does not evince a reaction time 

pattern for dative experiencers that is different from accusative-active verbs. In a similar 

vein, the L1 Dutch advanced learners do not make a target case distinction in judgement 

accuracy either. They also do not differentiate between dative-experiencer verbs and 

other verbs in reaction times. Thus, neither the L1 Dutch advanced group nor the L1 

English advanced group attests evidence of target distinctions according to case or 

argument structure.  

                                                 
2 It is not obvious why the results for sentences disambiguated by verbal agreement yield no differentiated 

results. Other studies on native German speakers report differences even under faster presentation speed 

(Schlesewsky & Bornkessel, 2003). In contrast to the present experiment, these other studies employed 

largely non-sensical sentences. This difference in materials might have affected the results. 
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By contrast, the L1 English near-natives and the L1 Dutch near-natives show 

evidence of a case distinction because there is no difference in accuracy and response 

times for dative verbs, while accusative verbs show reanalysis effects for OS orders. Such 

a distinction indicates that dative-marked objects are treated differently from accusative-

marked objects. Further, however, the L1 English near-native group does not make a 

clear argument structure distinction, as dative-active and dative-experiencer verbs do not 

systematically differ from each other in reaction times. Rather, dative experiencers seem 

to pose greater difficulty irrespective of order, as shown in the elevated reaction times for 

both SO and OS orders vis à vis dative-active verbs (Table 8.5). The L1 English near-

natives thus cannot be considered to demonstrate an interaction of argument structure and 

word order. By contrast, the L1 Dutch near-natives do show an interaction of argument 

structure and word order in the reaction times. Summarizing so far, then, only the L1 

Dutch near-natives show both a target case distinction and a target argument structure 

distinction. 

The L1 Russian group displays a pattern of behaviour that resembles the native 

pattern of an argument structure distinction in reaction times, although the pattern is more 

accentuated in the advanced group than with the near-natives. Nevertheless, the L1 

Russian group as a whole shows a convergent performance pattern. Table 8.9 summarizes 

the findings of Experiment 7 for the respective groups.  

 

Table 8.9. Main findings of Experiment 7. 

 

In terms of convergence on argument structure distinctions, the L1 Russian group and the 

L1 Dutch near-natives perform to criterion. For L2 ultimate attainment, Experiment 7 

 
ENGLISH 

Advanced  

ENGLISH 

Near-

Native  

RUSSIAN 

Advanced  

 

RUSSIAN 

Near-

Native  

DUTCH 

Advanced  

DUTCH 

Near-

Native  

GERMAN 

 

Case 

distinction 

(accusative 

versus 

dative) 

no yes yes yes no yes yes 

Argument 

Structure 

distinction 

(active 

versus 

experiencer) 

no no yes yes no yes yes 
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thus suggests that convergence at the syntax-lexicon interface is limited to L2ers whose 

L1s share thematic properties with the TL. Upon closer inspection, however, the pattern 

in Table 8.9 illustrates that convergence on argument structure does not completely align 

with L1 differences, since the L1 Dutch advanced group does not show target-like 

distinctions. I explore the sources of (non-) convergence in more detail in the following 

sections.  

In Experiment 7, the effects of argument structure are inextricably entwined with 

case marking in that dative case morphologically spells out the experiencer argument in 

dative experiencers. It could thus be that the low accuracy on identifying dative 

experiencer verbs with dative case in the pretest, in particular of the L1 English and L1 

Dutch advanced groups (Table 8.3), masks target argument structure distinctions. This 

seems unlikely for several reasons: (a) The judgement and response time patterns of the 

groups do not change when only the verbs that were correctly identified with dative case 

in the pretest are considered. (b) The L1 English near-natives do not demonstrate greater 

convergence on dative experiencers despite considerably higher accuracy on dative case 

than the L1 English advanced group. (c) The L1 English near-natives perform on a par 

with the L1 Dutch near-natives on knowledge of dative case in the pretest, yet, the former 

do not show a target argument structure distinction in the speeded judgement task, 

whereas the latter do. It hence seems that better knowledge of dative case marking per se 

does not entail better performance on argument structure distinctions. 

Rather than to knowledge of case marking as such, it appears that the non-

convergence on argument structure distinctions is due to L1 effects reflecting an 

interaction of case marking and argument structure. It seems that both the L1 English and 

the L1 Dutch advanced groups initially associate dative (or, non-nominative) case with an 

SO order, mapping all objects to the canonical object position, irrespective of their 

thematic properties. At near-native levels, the L1 Dutch group abandons such a canonical 

mapping, arguably facilitated by L1 transfer of analogous thematic properties with dative 

experiencers in Dutch. In contrast, the L1 English near-natives do not completely sever 

the association of dative case with object position. Let us put this claim into perspective, 

starting with L1 effects of morphological (case) marking on argument structure. 

Previous off-line and on-line experiments on less proficient L2 speakers find L1 

effects of argument-structure marking morphology in the acquisition of unaccusative 

verbs. For instance, Montrul (2000; 2001a; 2001b) reports in several cross-linguistic 

studies on the L2 acquisition of psych verbs that convergence in the mapping of thematic 

structure to morphosyntax obtains if the L1 and TL mappings of argument structure to 

morphosyntax are identical; for L1-TL mismatches, two patterns are observed: (a) In 

cases where the L1 overtly marks argument-structure distinctions morphologically and 

the TL does not overtly mark argument-structure changing, e.g. causative, morphology, 

L2ers resort to periphrasitic strategies of overtly marking argument-structure changing 

morphology instead of adopting the target zero marking (see also Juffs, 1996; White et 
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al., 1999; Whong-Barr & Schwartz, 2002). (b) Conversely, in cases where the L1 does 

not morphologically mark argument structure, while the TL does, L2 learners initially 

reject morphological marking and accept zero-marked forms. Similar findings can be 

seen in on-line studies. In a self-paced reading study, Juffs (1998) studied the processing 

of transitive verbs in intransitive contexts as well as causative/inchoative verbs that 

require reassignment of canonical thematic roles. L1 Japanese and Korean, L1 Chinese 

and L1 Romance advanced learners of English exhibited group-specific differences that 

did not align with L1-TL differences in argument structure. Juffs (1998) suggests that 

morphosyntax-argument structure correspondences in the L1, in this case the association 

of causative verbs with inflectional marking in Japanese and Korean, arbitrate the degree 

of convergence in L2 processing. Hence, off-line and on-line studies report interacting 

effects of morphology and argument structure. Let us consider how these interacting 

effects apply to dative experiencers. 

In an off-line study on dative-experiencer constructions in Spanish, Montrul 

(1998) tested low-intermediate L1 English and L1 French learners of Spanish. English 

and French differ in that French instantiates both dative case and dative experiencers, 

whereas English has neither. The results show significant differences between the L1 

English and L1 French groups in an interpretation task tapping the thematic properties of 

Spanish dative experiencers as well as in an acceptability judgement task probing the 

syntactic properties of dative experiencers. Like nominative-marked subjects, dative 

experiencers in preverbal position can act as controllers in Spanish (14). 

 

(14)  [Sin PROi saber      por qué] a Juan,     le   gusta María. 

Without     to know why       to JuanDAT  3s-dat  likes  MariaNOM 

‘Without knowing why, Maria pleases Juan.’ 

 

The results indicate that the non-convergence of the L1 English group on sentences like 

(14) stems from a subset of participants who do not make a distinction in judgements 

between dative experiencers and dative-marked indirect objects denoting goals. The latter 

cannot act as controllers in Spanish. Montrul (1998) argues that these learners seem to 

have associated dative case with strict objecthood, rather than allowing for dative-marked 

experiencers to act as syntactic subjects by virtue of their thematic prominence.  

In a similar vein, the link between morphological marking and argument structure 

appears to underlie the non-convergence by the L1 English group and the advanced L1 

Dutch group in Experiment 7. Consider the interaction of case marking and thematic 

structure of dative experiencers in German: On the one hand, non-nominative case 

marking of the experiencer object and nominative case marking of the theme suggest a 

configurationally canonical mapping of case to syntax, i.e. a base SO order. On the other 

hand, the thematic hierarchy maps the experiencer role to the highest argument position 

and the theme role to a lower argument position according to the universal thematic 
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hierarchy (e.g. Grimshaw, 1990); the thematic mapping thus entails an OS order. These 

mappings conflict in determining the syntax of dative experiencers, and the advanced L1 

English and L1 Dutch learners appear to associate dative-marked (or, more generally, 

non-nominative-marked) objects with a configurational SO matrix. In other words, the 

strict morphology-to-syntax mapping of dative case to objecthood seems to curtail target-

like performance at the syntax-argument structure interface for dative experiencers. 

On this account, L1 transfer at the syntax-morphology interface, rather than at the 

level of argument structure as such, arbitrates the performance of the L1 English and L1 

Dutch advanced groups. The fact that neither English nor Dutch has dative-marked 

experiencers seems to lead the advanced groups to associate dative objects with the 

canonical object position, i.e. an SO order. The results from the near-natives support this 

account: At near-native levels, when dative case marking has been further acquired, L1 

effects of argument structure surface. Recall that the L1 Dutch near-natives differ from 

their L1 English counterparts by making both a case and an argument structure 

distinction, while the L1 English near-natives only make a case distinction between 

accusative and dative. The L1 Dutch group at near-native proficiency levels seems to 

benefit from the availability of OS orders with non-nominative-marked dative 

experiencers in Dutch (Broekhuis, 1992). This difference can be related to facilitatory 

effects of L1 argument structure for the L1 Dutch near-natives, who can make recourse to 

thematic properties of dative experiencers in Dutch.  

This contrast between the L1 Dutch and L1 English near-natives could mean two 

things for the L1 English group: (a) The L1 English near-natives do not associate dative 

experiencers with a base OS order. (b) The L1 English near-natives do associate dative 

experiencers with a base OS order; yet, evidence of this thematic mapping is masked by 

case confounds, i.e. the canonical mapping of dative case to object position in an SO 

order. The present data cannot definitively adjudicate between these options, although 

they suggest that the second option is more likely. If thematic OS orders were not 

available for the Ll English near-natives, dative experiencers should be treated no 

differently from dative-active verbs. Yet, for the L1 English near-natives, judgement 

accuracy for dative experiencers is lower and reaction times are longer than for dative-

active verbs. This differential response pattern suggests that the L1 English near-natives 

make some kind of distinction between dative verbs according to thematic properties, 

even though the distinctions between dative-active and dative-experiencer verbs do not 

translate into target-like reflexes of argument structure in speeded judgements. Such an 

analysis would be in line with previous findings that L1 English learners of Spanish and 

Japanese can acquire TL argument structure distinctions that implicate different syntactic 

representations with unaccusatives (e.g. Hirakawa, 1999; Montrul, 2005; White et al., 

1999).  

In sum, L1 effects at the syntax-morphology interface modulate the extent of 

convergence in the interaction of universal thematic distinctions and language-particular 
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syntax-to-morphology mappings. Russian has dative experiencers marked by case, Dutch 

has dative experiencers without overt case marking, and English instantiates no thematic 

OS orders or dative case marking. Following these differences in L1 properties, the L1 

Russian group converges on case-marked dative experiencers in German, the L1 Dutch 

group converges at near-native levels, and the L1 English group does not show target-like 

distinctions. For the near-natives, the present results align with the L1 effects observed in 

Sorace’s (1993) study on auxiliary selection in the context of Italian unaccusative verbs, 

in which L1 French near-natives, yet not L1 English near-natives, converged on the 

morphosyntactic expressions of unaccusativity. As in the off-line study by Sorace (1993), 

the linkage of morphological marking and argument structure distinctions affects 

convergence in Experiment 7. In order to substantiate the relation between the 

morphosyntax and the argument structure of dative experiencers, further research is 

necessary. In particular, it will be useful to investigate the syntactic behaviour of dative 

experiencers in, e.g., binding and passivization, such that the interplay of argument 

structure and case marking can be further elucidated. 

 

8.14.  Summary 

 

Experiment 7 finds that convergence on the target pattern of reanalysis for dative 

experiencers in L2 German is possible for L1 groups who have similar thematic 

distinctions in their L1 (Dutch, Russian). However, the proficiency effect among the L1 

Dutch group suggests that non-convergence on dative experiencers is not solely related to 

difficulties at the syntax-lexicon interface, but aggravated by problems at the syntax-

morphology interface due to insufficient mastery of dative case. I argued that the 

canonical association of dative case with SO orders blurs target thematic distinctions, 

since all L2 groups, including the L1 English group, differentiate between dative verbs 

according to argument structure. Pending further investigation of the effects of 

morphological case marking on the mapping from argument structure to syntax, I 

tentatively conclude that the findings on the syntax-lexicon interface are compatible with 

the Fundamental Identity Hypothesis.  
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9.   Summary, Discussion and Conclusions 
 

Introduction 

 

This thesis tested whether late L2 learners of a variety of L1 backgrounds converge on 

the target language in off-line knowledge and on-line sentence comprehension. The focus 

was on potential non-convergence at the syntactic interfaces (the ‘Interface Hypothesis’). 

The seven experiments in Chapters 6, 7 and 8 provide the empirical basis for an 

investigation of the interplay of various grammatical modules at L2 ultimate attainment 

in order to identify (a) the loci of persistent difficulty in L2 grammars and processing and 

(b) the conditions for convergence on the target language in these domains. Specifically, 

these experiments probed the interaction of syntax and its interfaces with the 

morphology, semantics, discourse and the lexicon in advanced to near-native L2 speakers 

of German. All experiments centred on scrambling in German which brings together 

syntactic and interface aspects in the licensing and morphosyntactic realization of word 

order variation. The results of the series of experiments indicate that the degree of 

convergence varies according to (a) the architecture of grammar, i.e. the type of interface, 

(b) acquisition conditions, i.e. L1 and proficiency level, and (c) computational aspects, 

i.e. task demands.   

In this chapter, I discuss the results and their implications for the architecture of 

L2 grammars at ultimate attainment. I put the findings into the contexts of previous 

approaches to L2 acquisition and L2 processing as well as the context of previous 

research on the limits of ultimate attainment in L2 acquisition. I argue that the pattern of 

results across Experiments 1 through 7 cannot be captured by approaches positing critical 

period effects in either grammatical representation or mental processing. Instead, I outline 

how non-convergence across the experiments systematically relates to computational 

difficulties at the syntax-morphology interface and learnability due to grammatical L1 

transfer. I conclude that the empirical findings are compatible with the Fundamental 

Identity Hypothesis. 

This chapter is structured as follows: First, I summarize the main findings for 

each grammatical interface (Section 9.1). Second, I discuss whether and how the diverse 

approaches to L2 acquisition and L2 processing can accommodate the results in the 

experiments in this thesis (Section 9.2). I argue that the pattern of results points neither to 

qualitative differences in grammatical representation nor to qualitative differences in 

mental processing between non-natives and natives. Even more tellingly, models of L2 

acquisition positing qualitative differences of these kinds between L1 and L2 speakers 

fail to capture the pattern of findings across tasks. Instead, Section 9.2.3 develops a 

detailed account of how computational limitations and L1 transfer conspire in giving rise 

to the pattern of convergence and non-convergence observed across Experiments 1-7. 

Subsequently, I situate the findings within the debate about the Critical Period Hypothesis 
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(Section 9.4). Finally, I discuss the limitations of the present study (Section 9.5) and 

sketch its implications for future research on L2 ultimate attainment (Section 9.6). 

 

9.1.  Interfaces at L2 ultimate attainment: The picture so far 

 

Experiments 1-7 found that convergence on scrambling is attainable at least for some L2 

groups. At the same time, other L2 groups fail to converge on target performance in 

various experiments. For overview, Table 1 lists the areas of convergence and non-

convergence by the L2 groups depending on (a) type of interface, (b) type of task, (c) 

grammatical phenomenon and (d) group. The L2 groups are broken down according to 

L1 and proficiency level. Convergence is defined as target-like performance, i.e. 

isomorphy with the relative patterns of native performance. 

 

Inter-
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Exp.  Type of 
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Adv. 
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Adv. 

Russ. 

Adv. 

Eng. 
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Table 9.1. Areas of convergence in Experiments 1-7. (‘+’ denotes convergence, ‘-‘ marks non-

convergence). 
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The overview in Table 9.1 clearly illustrates that there is no uniform pattern of 

convergence or non-convergence in the set of experiments reported in this thesis. No L1 

group achieves convergence across all interfaces and tasks; conversely, no group, with 

the exception of the L1 Dutch advanced group, fails to converge across all interfaces and 

tasks. At first glance, then, the results do not allow for any straightforward interpretation 

of the potentials for and the limitations of convergence in adult L2 acquisition. In the 

following, I summarize the results for each interface in relation to the main research 

questions, and I extract the relevant factors governing non-convergence for each 

interface. All experiments investigated whether L1 and/or proficiency differences affect 

convergence. However, the syntax-semantics interface will be excluded from discussion, 

since the findings of Experiment 4 were inconclusive. As only 60% of the native controls 

displayed the target pattern of judgement for the semantics of scrambling (Chapter 7), the 

fact that the L2 groups do not show the target pattern cannot be taken to equal non-

convergence.  

 

9.1.1.  The syntax-morphology interface (Chapter 6) 

 

Experiments 1 through 3 probed the syntax-morphology interface in off-line judgements 

and on-line tasks. Off-line judgements investigated whether L2ers have acquired 

knowledge of the morphosyntax of scrambling. In the on-line experiments, I tested 

whether L2 speakers carry out syntactic reanalysis using morphological cues. The main 

research questions can be answered as follows. 

 

(1) Do L2 speakers show knowledge of the morphosyntax of word order optionality, i.e. 

scrambling, in off-line judgements? (Experiment 1) 

 

At advanced levels, only the L1 Russian group shows convergent judgements, whereas 

neither the L1 English group nor the L1 Dutch group uses case marking for determining 

syntactic order. At near-native levels, however, all L1 groups show convergent 

judgements on scrambling and case marking.  

 

(2) Do L2 speakers show incremental reanalysis in on-line reading? (Experiment 2, 

replicated in Experiment 6) 

 

In on-line reading, the L2 groups show differential performance according to proficiency, 

yet not L1. The lower-proficient advanced groups show no local reanalysis effects 

according to morphological cues, that is, they do not appear to use morphological 

information immediately for syntactic function assignment in L2 processing. In contrast, 
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the near-native speakers do evince target-like local slowdowns associated with syntactic 

reanalysis. For all near-native groups, target reanalysis effects are measurable for case 

marking as well as verbal agreement marking, despite L1 differences in the 

morphological realization of these features. 

 

(3) Do L2 speakers show use of morphological information for reanalysis? (Experiments  

2 & 3) 

 

All L2 groups show an interaction of morphosyntactic feature type (case versus verbal 

agreement) and sentence type (grammatical versus ungrammatical) in comprehension and 

judgement accuracy. Accordingly, all groups are sensitive to morphosyntactic features in 

syntactic reanalysis. Yet, only the L1 Russian near-natives converge on morphosyntax 

across tasks, including judgements on case violations under time pressure (Experiment 3). 

 

9.1.2.  The syntax-discourse interface (Chapter 7) 

 

The syntax-discourse interface was explored by investigating the effects of information 

structure (IS) on scrambling in off-line judgements and in on-line reading (Experiments 5 

and 6). I investigated whether embedding scrambling in favourable discourse contexts 

increases its acceptability and reduces the reanalysis costs associated with scrambling. 

 

(4) Do L2 speakers show knowledge of the interaction of scrambling and information 

structure in off-line judgements? (Experiment 5) 

 

The L1 English near-native group and the L1 Russian group display convergent 

interactions of IS and scrambling, while the L1 English advanced group and the L1 Dutch 

group show no sensitivity to IS manipulations.
1
  

 

(5) Do L2 speakers show incremental effects of the interaction of information structure 

and syntax on reanalysis in on-line reading? (Experiment 6) 

 

The L1 English and L1 Russian groups show convergent performance on-line. This 

shows that even L2ers of non-scrambling L1s can converge on the IS of scrambling. 

However, the L1 Dutch group shows non-convergent performance. 

 

                                                 
1 The L1 English advanced group did show IS effects on-line. In Chapter 7, I related this difference to 

different task demands in off-line judgements and on-line reading. 
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9.1.3.  The syntax-lexicon interface (Chapter 8) 

 

The interface of syntax with the lexicon was probed by investigating reanalysis effects for 

dative-experiencer verbs in a speeded grammaticality judgement task (Experiment 7). It 

tested whether dative-experiencer verbs, which project a base OS order by virtue of their 

thematic properties, affect processing by not evincing reanalysis costs from SO to OS.  

 

(6) Do L2 speakers show effects of the interaction of argument structure and syntax on 

reanalysis in speeded on-line judgements? (Experiment 7) 

 

Convergence on dative experiencers is affected by L1 properties in argument structure. 

The L1 Russian group and L1 Dutch near-native group converge on target processing of 

dative experiencers in L2 German, whereas the L1 English group does not show target-

like effects of argument structure on reanalysis. However, L1 effects in argument 

structure are interleaved with L1 effects on case marking for the L1 English group and 

the advanced L1 Dutch group, which were argued to conceal convergence on argument 

structure (Chapter 8). 

 

Figure 9.1 summarizes the findings across the respective interfaces and the groups. In 

Figure 9.1, the shaded and framed areas denote convergence for the interface in question 

(shown in boldface). For instance, it can be seen that the L1 Russian near-natives 

converge at all interfaces, whereas the L1 English advanced group converges only at the 

syntax-discourse interface. 

 

 

Figure 9.1. The pattern of convergence at the interfaces. Shaded and framed cells denote 

convergence at the respective interfaces (shown in bold). 

 

Figure 9.1 shows that the grammar and processing at L2 ultimate attainment are 

differentially affected by L1 differences (syntax-discourse and syntax-lexicon) and 

 
 

Syntax-Lexicon  

L1 English advanced L1 Russian advanced L1 Dutch advanced 

Syntax-Morphology L1 English near-native L1 Russian near-native L1 Dutch near-native 

 Syntax-Discourse  
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differences in proficiency (syntax-morphology). Now that we have catalogued the 

differences at the interfaces and related them to the between-group factors L1 and 

proficiency, respectively, let us assess the implications of the findings, first, for models of 

L2 acquisition and L2 processing, and, second, for the Critical Period Hypothesis.  

 

9.2.  Difference-oriented approaches and the patterns of non-convergence 

 

In this section, I review whether difference-oriented approaches to L2 acquisition (Figure 

9.2; repeated from Chapters 1 & 2) can account for the patterns of non-convergence. At 

this point, I do not aim to review all arguments already discussed in the context of the 

individual chapters; rather, I intend to evaluate how the total performance and (non-

)convergence patterns of the groups across the interfaces can be captured by these 

models. Specifically, I discuss whether non-convergence in Figure 9.1 points to (a) 

differences in grammatical representation in L2 speakers versus natives (Section 9.2.1; 

italicized in Figure 9.2), (b) differences in mental processing between non-natives versus 

natives (Section 9.2.2; underlined in Figure 9.2) and/or (c) L1 transfer and differences in 

computational resources between non-natives versus natives (Section 9.2.3; bolded in 

Figure 9.2). 

 
 

Nature    representational    computational 

 

Cause   impairment L1 interference   impairment inefficiency  L1 interference 

 

 

Domain         modules   interfaces                  parsing routes        (- Competition Model) 

              - Sorace (1993);    

            - Schwartz & Sprouse (1996) information integration 

 

 - syntax-morphology (Lardiere, 2000)  - capacity/resource limitations 

 - Interpretable Features (Sorace, 2003)      

         

 

-  Failed Functional Features    - attenuation of procedural system 

    (Hawkins & Chan, 1997)                 (Ullman, 2005) 

-  Shallow Structures (Clahsen & Felser, 2006) 

 

Figure 9.2. Approaches to non-convergence in adult L2 acquisition. 

 

9.2.1.  Grammatical impairment 

 

Framed within grammatical theories of L2 acquisition, impairment models constitute 

particular conceptualizations of the Critical Period Hypothesis in that specific 

components of mental grammars are taken to suffer representational impairment due to 
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maturation. As reviewed in Chapters 1 and 2, the three approaches at issue here differ in 

the scope of impairment that L2 grammars are assumed to sustain: The ‘Shallow 

Structure Hypothesis’ claims that L2 grammars do not represent abstract phrase structure. 

The ‘Failed Functional Features’ model holds that morphosyntax is restricted to L1 

properties, the ‘Interpretable Features’ approach posits that interpretive aspects of syntax 

are determined by the L1 values in L2 acquisition. I discuss whether any of these models 

individually, or in conjunction, accommodate the pattern of non-convergence shown in 

Figure 9.1 in order to establish whether non-convergence in this study can be explained 

as a consequence of maturational constraints on grammatical representations in L2 

acquisition. 

 

The Shallow Structure Hypothesis (SSH) (Clahsen & Felser, 2006b) addresses L2 

processing by arguing that syntactic representations in the L2 fail to conform to native 

grammars in that they lack abstract phrase-structure hierarchy. Rather, L2 learners are 

supposed to draw primarily on (non-syntactic) surface properties of the TL input in 

modeling an IL system by means of general learning mechanisms (e.g. Clahsen & 

Muysken, 1986; Meisel, 1997). As a consequence, the processing of, e.g., non-local 

filler-gap dependencies, is argued to be shallow since phrase-structure-based reanalysis is 

impossible for L2 learners. 

Descriptively, shallow processing adequately captures the reading patterns of the 

advanced L2 groups in the present study who seem to rely on linear order or canonical 

thematic templates in assigning syntactic function, rather than revising phrase structure 

relations incrementally in on-line comprehension as the natives and near-natives do. It 

seems rather doubtful, however, that such shallow strategies in processing can be related 

to impairment in grammatical knowledge. In particular, such an account has no 

explanation as to why the L1 Russian advanced group, unlike the other advanced groups, 

shows target-like grammatical knowledge (Experiment 1), yet, like the other advanced L1 

groups, fails to show target-like performance in processing (Experiments 2 and 3). 

Differences between L1 groups in off-line knowledge and on-line performance cannot be 

accommodated within a model that holds that shallow processing obtains in L2 

processing in general. 

Moreover, if the failure of the advanced L2 groups to display local effects of 

reanalysis is an indication that they cannot effect phrase-structure-based reanalysis, it is 

unexpected to find target-like effects of morphosyntactic features for syntactic reanalysis 

in global processing measures. Recall that all advanced groups show target-like 

distinctions in comprehension accuracy depending on the type of morphological 

disambiguation (case versus verbal agreement) in Experiments 2 and 3. In order for these 

behavioural differences to surface, the advanced groups must make some use of 

morphosyntactic features in processing subject-object ambiguities. Counter to the 

contention of the SSH that “during shallow processing, nonlocal checking of formal (as 
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opposed to semantic) features will not normally be possible” (Clahsen & Felser, 2006a: 

121), the similarities in degree in the use of morphosyntactic features between the 

advanced and near-native groups suggest that identical reanalysis mechanisms are 

implicated in the groups’ performance in principle, albeit not to the same degree of 

accuracy. Of course, it is imaginable that the global effects of morphosyntactic features 

and reanalysis in the advanced L2 groups follow from a fundamentally different IL 

system or from processing strategies that somehow emulate the target pattern. In the 

absence of independent evidence in the data supporting the SSH, however, such an 

analysis would be stipulative. Further research would be needed to elucidate these 

matters.  

Finally, the differences between the advanced and near-native groups are also 

problematic for the SSH. The near-natives’ convergent processing performance suggests 

they have indeed acquired target-like grammatical representations that are utilized in 

processing. If L2 processing in the advanced groups is qualitatively different, the SSH 

faces problematic issues of continuity in accounting for why and how deviant 

grammatical representations allegedly forcing shallow parsing transmute into target-like 

representations at near-native proficiency levels. 

 

Two further impairment approaches assume local and L1-specific representational 

impairment in L2 acquisition. According to the Failed Functional Features Hypothesis, 

also termed the Representational Deficit Model (Hawkins, 2001a; Hawkins & Chan, 

1997; Tsimpli, 2003), uninterpretable features encoding morphosyntax cease to be 

available in adult L2 acquisition, unless they are expressed in the L1. Adult L2 speakers 

whose L1 repertoire of morphosyntactic representations cannot accommodate the TL 

morphosyntax emulate the TL surface syntax by modelling the TL within the more 

restrictive set of L1 features or they construct metalinguistic ‘parasites’ (Beck, 1998) to 

compensate for missing grammatical representations. This approach entails categorical 

effects of the L1 on (non-)convergence in the area of morphosyntax in that morphological 

features and associated syntactic movement operations should be acquirable to criterion 

only for speakers whose L1 matches the TL in the inventory of uninterpretable features. 

Clearly, this hypothesis is incompatible with the data from the near-native groups in off-

line knowledge and on-line use of case marking and syntactic reordering in Experiments 

1 through 3. These data show that all near-natives, irrespective of L1 differences in the 

inventory of morphosyntactic features, converge on the target pattern in morphosyntax.  

 

Another model assuming representational impairment contends that interpretable 

features, i.e. syntactic markers encoding discourse-semantic properties, become inert in 

adult L2 acquisition, unless they were selected for the L1 (Sorace, 2000; 2003). This 

account predicts that both L1 English and L1 Dutch speakers should diverge from the TL 

on the information structure of scrambling, since neither English nor Dutch instantiates 
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pre-subject scrambling and its associated information structure. Neither thus selects the 

same interpretable feature (Chapter 3). In opposition to this prediction, the findings in 

Experiment 6 show that the L1 English speakers do converge on the IS of scrambling. 

Convergence by the L1 English group also implies that the result that the L1 Dutch 

speakers do not converge cannot be due to impaired interpretable features, since, at the 

featural level, they are no different from the L1 English group, because neither English 

nor Dutch allows for pre-subject scrambling. Hence, the non-convergence of the L1 

Dutch group must be explained in different terms; there is no evidence that ultimate 

attainment in L2 interpretation is restricted to the features of the L1 grammar. 

 

In sum, of the three approaches to L2 ultimate attainment in terms of grammatical 

impairment, none is supported by the data relevant to its predictions. Moreover, none of 

the models provides a framework to capture the interacting effects of L1 and proficiency 

across groups and interfaces elicited in the experiments (Figure 9.1). I conclude that these 

specific models positing critical period effects on grammatical representation in late L2 

acquisition are not supported by the empirical evidence. 

Of course, these specific hypotheses do not exhaust the logically possible 

manifestations of grammatical impairment one might envisage as constraining adult L2 

acquisition. It seems, though, that the pattern of (non-)convergence found across 

interfaces in this thesis cannot easily be captured by any grammatical impairment 

account. If a critical period forces discontinuity in grammatical architecture, then 

manifest behavioural differences should either affect late L2 acquisition in general or 

systematically align with L1-TL differences in grammatical properties. 

In contrast, the findings across experiments show that late L2 learners whose L1s 

differ from the TL in the realization of grammatical properties can acquire target-like off-

line competence and on-line performance. At the same time, not all late L2 learner groups 

do acquire target-like competence and performance on scrambling. The former finding 

strongly argues against grammatical impairment as a likely explanation of non-

convergence in the areas tested, and the latter finding demonstrates that grammatical 

impairment, if true, is unlikely to be the major cause of non-convergence. Let us consider 

this final point further.  

The finding that the near-natives converge on the morphosyntax of scrambling in 

off- and on-line tasks implies that grammatical impairment does not constrain ultimate 

attainment on morphosyntax. It thus remains to be explained why not all proficiency 

groups demonstrate convergence on morphosyntax (Experiments 2 and 3). In the same 

vein, convergence by both the L1 Russian group and the L1 English group on the IS of 

scrambling, despite L1 differences, rules out grammatical impairment as a principled 

cause for non-convergence at the syntax-discourse interface (Experiment 6). An account, 

then, needs to be given as to why the L1 Dutch group does not converge. Evidently, the 

causes of non-convergence by the lower-proficient groups for morphosyntax and by the 
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L1 Dutch group for IS need to be sought in factors other than grammatical impairment. 

The explanatory scope of grammatical impairment for the pattern of non-target-like 

behaviour found in Experiments 1 through 7 is thus limited. 

If grammatical impairment does not constrain ultimate attainment and cannot 

account for between-group differences, which other factors limit the potential of L2 

acquisition? Let us next consider whether different mental processes underlie the L2 

performance pattern in comparison to native speaker performance. 

 

9.2.2.   Differences in mental processing  

 

Several models assume that L2 acquisition proceeds by different mental routes, accessing 

different knowledge types, e.g. explicit and implicit knowledge, compared to 

monolinguals as the result of a critical period (e.g. DeKeyser, 2000; Jiang, 2004; Paradis, 

1997, 2004; Ullman, 2005). As opposed to models of grammatical representation 

discussed above, these models focus on how linguistic knowledge is accessed and applied 

in language comprehension and production. One of these models, Ullman’s 

Declarative/Procedural (DP) model, frames differences between non-native and native 

performance as the effects of the recruitment of two distinct neurocognitive pathways of 

representing and processing language: the declarative system and the procedural system 

(Ullman, 2005; 2006). The DP model holds that adult L2 acquisition predominantly relies 

on the declarative memory system that is confined to storing explicitly memorized 

formulas; as proficiency increases, L2 speakers gradually engage the procedural system 

in which abstract morphosyntactic processes are automatized. In a model like the DP 

model that correlates rises in proficiency with the activation of the procedural system, L2 

development can be characterized as the gradual recruitment of native-like mental 

processing routes. The DP model thus turns out to be compatible with the increase in 

convergence from the advanced to the near-native groups in the present experiments. In 

contrast to models of grammatical divergence, the DP model seems right in identifying 

that the degree of proceduralization and processing efficiency in L2 comprehension, 

rather than differences in grammatical representation, characterizes advanced stages of 

late L2 acquisition.  

In relation to possible critical period effects in mental processing, the central issue 

is whether the potential for proceduralization is maturationally bounded or becomes 

gradually less available in late L2 acquisition. With respect to this issue, however, the DP 

model suffers from its vague distinctions between native and L2 processing. According to 

the DP model, L2 acquisition is characterized by the reduced availability of the 

procedural system. However, the DP model offers no specification whether the reduced 

availability of the procedural system is to be understood as a quantitative attenuation of 

the procedural system in total or whether reduced availability means that some parts of 

the system are inaccessible. Furthermore, Ullman’s contention that “with sufficient 
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experience with the language, the procedural system should be able to acquire much or 

perhaps even all of the grammatical knowledge that it subserves in L1” (Ullman, 2005: 

157) implicates that the putative differential mental bases of L1 and L2 acquisition have 

no consequences for convergence at L2 ultimate attainment. Such a gradient notion of the 

declarative-procedural divide is hard to marry with the contention that the increased 

reliance of L2 processing on the declarative system is a consequence of abrupt 

maturational changes. Indeed, although attributing a key role to age of acquisition, the DP 

model posits that the relative recruitment of the procedural system in the L2 is also 

modulated by practice and usage of the L2, L2 proficiency, domain-general cognitive 

capacities, sex and hormone levels (Hartshorne & Ullman, 2006; Ullman, 2001; 2005). It 

is not clear which relative impact maturational effects might have among the multitude of 

factors; moreover, it remains open what (combination of) factors might engender possible 

transitions from reliance on the declarative system to engagement of the procedural 

system.
2
  

On top of these conceptual problems, the DP model does not provide an 

articulated framework to capture other between-group differences. As discussed in 

Chapter 2 (see also Bornkessel & Schlesewsky, 2006a; Clahsen & Felser, 2006b), the DP 

distinction is a cover term which does not differentiate between types of linguistic 

information beyond lexical-semantic information that is stored in the declarative system 

and other grammatical information, e.g. syntax or agreement, in the procedural system. 

The DP model does not build on an articulated theory of grammar, and hence offers no 

principled distinction of grammatical interfaces. Let us briefly consider how the global 

distinctions made between declarative and procedural memory systems are problematic in 

light of the data in the self-paced reading tasks (Experiments 2 and 6). Syntactic 

reanalysis was found to be affected by morphosyntactic agreement marking and by IS 

focus marking. Both establishing morphosyntactic agreement relations and establishing 

focus relations incrementally in processing involve the computation of dependencies of, 

respectively, subject-verb agreement and focus structure for embedded scrambled 

sentences. Since these dependencies cannot be memorized or consciously calculated in 

real-time comprehension, both fall under the rubric of the procedural system. It may be 

assumed, then, that target-like processing of morphosyntactic agreement and focus 

relations should each correlate with proficiency, since proficiency determines the 

engagement of the procedural system in L2 processing. However, the self-paced reading 

tasks show differential performance for information structure according to L1, yet not 

according to proficiency, on the one hand (Experiment 6), and differential performance 

for morphosyntax according to proficiency, yet not according to L1, on the other 

(Experiment 2). It is unclear how a model like the DP model that subsumes all types of 

                                                 
2 In contrast to the DP model, e.g. DeKeyser (2000) and Paradis (2004) claim more strongly that the 

availability of proceduralized, implicit knowledge is maturationally bounded. These accounts are 

incompatible with the data from the near-natives.  
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non-local dependencies in the procedural system could account for these differences 

between types of reanalysis and between different L1s in L2 processing. 

More generally, such dissociations between interfaces illustrate that dualistic 

models of mental L2 processing that segregate L2 processing in declarative versus 

procedural (Ullman), explicit versus implicit (e.g. DeKeyser, 2000; Paradis, 2004), or 

non-integrated versus automatic and integrated knowledge processing (Jiang, 2004; 2007) 

meet the same challenges as the grammatical impairment models reviewed in Section 

9.2.1 above: Positing that the potential for target-like processing is maturationally 

delimited, they cannot account for the pattern of convergence; at the same time, their 

dualism fails to accommodate the complex pattern of non-convergence in Figure 9.1. 

 

In sum, the approaches claiming that different mental processes and representations 

distinguish L1 and L2 acquisition can potentially explicate L2 acquisition at lower 

proficiency levels when explicit, attentionally controlled and memorized sequences may 

inform L2 production and comprehension. Yet, e.g., the declarative-procedural (Ullman) 

or explicit versus implicit (DeKeyser, Paradis) distinctions do not seem pertinent to the 

characterization of more advanced stages of L2 processing or potential group and L1 

differences at advanced to near-native stages of L2 acquisition. Rather than by 

qualitatively different mental processes, these stages seem to be characterized by 

differences in the degree of automization of identical mental processes. 

 

9.2.3.  The Fundamental Identity Hypothesis 

 

I conclude that neither models of adult L2 acquisition positing grammatical impairment 

nor models positing different mental processes fully accommodate the patterns of (non-) 

convergence in Figure 9.1. Hence, neither type of model seems a likely explanation of the 

findings. I therefore next consider the Fundamental Identity Hypothesis which proposes 

that there are no qualitative differences between non-native and native language 

acquisition or processing that curtail convergence at L2 ultimate attainment (1). 

 

(1)   Fundamental Identity Hypothesis 
There are no fundamental differences between non-native and native grammatical 
representation or processing architecture forced by a critical period. Differences, 
if found, relate to factors characterizing L2 acquisition independently of a critical 
period, e.g. L1 transfer or performance factors, such as computational limitations, 
etc. 

 

Prima facie, the pattern of non-convergence in Figure 9.1 provides strong countervidence 

to the Fundamental Identity Hypothesis, since L2 performance is demonstrably non-

native-like in all groups except for the L1 Russian near-natives. 
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In the following sections, I explore whether the Fundamental Identity Hypothesis 

about the absence of maturational constraints can be upheld by relating the pattern of 

non-convergence to factors that either are inherent features of L2 acquisition and/or affect 

L2 acquisition independently of critical period constraints. In other words, I gauge the 

degree to which non-convergence can be accounted for without invoking qualitative 

differences between native and non-native grammatical and processing architecture. 

Specifically, I suggest that non-convergence across L1, proficiency groups and tasks 

reduces to computational difficulty with inflectional morphology and L1 transfer. I 

propose that problems with inflectional morphology in the non-native groups are due to 

the use of defaults in the processing of inflectional morphology and the reduced 

automaticity in L2 processing. The following sections offer a detailed discussion of (a) 

problems with inflectional (case) morphology in the L2 groups (Section 9.2.3.1), (b) 

analogous problems with case inflection in the child L1 acquisition of German (Section 

9.2.3.2) and mature native processing in German under heightened task demands (Section 

9.2.3.3). These parallels point to qualitative identity in L1 and adult L2 acquisition as 

well as L1 and L2 processing. Once these parallels have been established, I discuss (c) 

how the notion of defaults can be substantiated in grammatical terms (Section 9.2.3.4), 

and (d) how defaults are applied in native and L2 processing (Section 9.2.3.5). In a 

second step, I show how L1 transfer can prevent convergence due to learnability (Section 

9.2.3.11).  

 

9.2.3.1. Inflectional morphology 

 

Across Experiments 1, 2, 3, 6 and 7, it was seen that non-convergence of the L2 groups is 

largely due to problems in processing inflectional morphology in syntactic agreement 

relations, in particular, case marking. The following patterns were observed: 

 

- Morphosyntax: Advanced groups across L1s do not use case or verbal agreement 

information incrementally 

- Information Structure: Lack of incremental use of case morphology masks target-

like performance on the IS of scrambling 

- Argument Structure: The L1 English and L1 Dutch advanced groups map dative-

marked objects to canonical object position 

 

According to approaches to the syntax-morphology interface in L2 acquisition that do not 

assume grammatical impairment (see Chapter 1.4.6.3.2 and, e.g., Haznedar & Schwartz, 

1997; Lardiere, 1998b, 2000; Prévost & White, 2000b), difficulties with inflection in L2 

acquisition are due to two potential factors:  
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(a) Incomplete acquisition of morphophonological forms and lexical learning of, for 

instance, which verbs take structural case and which verbs take lexical case (e.g. 

Herschensohn, 2001).  

(b) Incomplete access to morphophonological forms: Although the forms have been 

acquired, processing pressures may preclude the target-like mapping of syntactic 

features to morphophonological forms (e.g. Prévost & White, 2000b; White, 

2003b). 

 

From these factors, two predictions follow for inflectional morphology in L2 acquisition.  

 

(c) Problems with inflectional morphology are systematic. Non-target-like inflection 

should either be omission of inflection or the use of default inflection. Random 

production of inflectional markers should not occur. For case marking, errors 

should be higher for lexical case marking than for structural case. 

(d) Problems with access to inflection due to processing pressures should be 

replicable in monolinguals under increased cognitive demands, i.e. when 

processing pressures approximate the cognitive load of L2 processing. 

 

Let us test these predictions against the empirical findings in turn. In the experiments in 

this thesis, two types of inflectional morphology are relevant: number agreement between 

subjects and verbs, and case morphology. Since the problems of the L2 groups with case 

were much more pronounced than problems with subject-verb agreement, I concentrate 

on case morphology in the following. Moreover, the paradigm of German case 

morphology is more varied than that of number morphology, so that investigating case 

will give more detailed insight into the nature of problems with inflection. First, I review 

the evidence from the present experiments that variability in case inflection is systematic 

in L2 acquisition, and I explore the extent to which this systematicity resembles problems 

with inflectional morphology in L1 acquisition. I argue that the problems with case in 

both L1 and L2 acquisition reflect the systematic use of default forms. Second, I show 

that similar problems with inflection can be induced in native speakers performing under 

increased task demands.  

 

9.2.3.2. Case marking in L2 acquisition 

 

In order to investigate the systematicity of the use of inflection in the L2 participants, the 

oral production tasks administered for proficiency classification (see Chapter 6.2.2 and 

Chapter 7.3.2) as well as from the written pretest on case marking administered in 

conjunction with Experiment 7 (see Chapter 8.7) were analysed. Since the oral 

production data yield fewer than 40 case errors in total amongst the 92 non-natives of the 

study, I only consider the written production data from the pretest on case marking. 
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Recall from Chapter 8 that the pretest was a timed, off-line production task that required 

participants to fill in definite determiners that were systematically blanked out in 

continuous texts. In total, the test contained 18 omitted nominative articles, 19 omitted 

accusative articles, 34 omitted dative articles and 12 omitted genitive articles (see 

Appendix J).  

 

 

 

 

 

ENGLISH 

Advanced 

(n=8) 

ENGLISH 

Near-

Native 

(n=9) 

RUSSIAN 

Advanced 

(n=12) 

 

RUSSIAN 

Near-

Native 

(n=10) 

DUTCH 

Advanced 

(n=11) 

DUTCH 

Near-

Native 

(n=9) 

Nom 9 69%  3 60% 8 57% 6 86% 11 69% 0 0 

Dat 4 31%  2 40% 6 43% 1 14%   5   31% 2 100% 

Gender 22 15 16 11 24 16 

Accusative 

contexts 

All  35/152 

(22.4%) 

20/171 

(11.7%) 

30/228 

(13.2%) 

18/190 

(9.5%) 

40/209 

(19.1%) 

18/171 

(10.5%) 

Nom 10 17% 4 9% 6 15% 3 21% 37 35% 10 29% 

Acc 47 83% 39 91% 33 85% 11 79% 69 65% 26 71% 

Nom/Acc 59 45 45 17 113 38 

Gender 2 0 1 0 3 9 

Dative 

contexts 

All 118/228 

(43.4%) 

88/306 

(28.8%) 

85/408 

(20.6%) 

31/340 

(9.1%) 

222/374 

(59.4%) 

83/306 

(27.1%) 

Table 9.2. Errors in case marking from pretest on dative case (Chapter 8). Percentages in bold 

denote unambiguous case errors for each group. Percentages in italics denote the total amount of 

errors made for each case by group. 

 

Table 9.2 provides the types of errors with case marking from the pretest on case 

marking. This table reports only the errors for accusative and dative contexts, since errors 

on determiners in nominative contexts were almost exclusively gender errors across 

groups (see also Prévost & White, 2000b), and errors in genitive contexts were always 

ambiguous between nominative and accusative case. Due to syncretism in the German 

case paradigm, the largest number of errors in dative contexts is ambiguous between 
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nominative and accusative case (i.e. die for feminine singular and all plurals, and das for 

neuter singular). Further, a large number of errors in determiners is due to non-target-like 

gender marking across case distinctions. These are listed separately. The percentages 

bolded in Table 9.2 denote the relative proportion of unambiguous case marking errors in 

the respective case contexts, whereas the percentages in italics indicate the overall 

number of errors in the respective case contexts. 

Across L1 groups, Table 9.2 shows systematicity in case errors in two ways. First, 

nominative serves as the default case in accusative contexts, since nominative is mostly 

incorrectly supplied in accusative contexts. The comparatively high number of case errors 

caused by suppliance of dative case might reflect the design of the experiment which 

contained almost twice as many verbs taking dative complements than verbs taking 

accusative complements. According to a recent corpus analysis of the German Mittelfeld 

(Kempen & Harbusch, 2003), accusative complements outnumber dative complements by 

approximately 12:1 in written German. It is hence reasonable to assume that the 

frequency bias of the pretest towards dative verbs augments the suppliance of dative 

determiners. Other research confirms that nominative acts as a default in accusative-

marking contexts in L2 German. In a cross-sectional study on L1 English learners of 

German, Hopp & Schwartz (2002) find that nominative is the only error type for direct 

objects requiring accusative case in a written elicited production task. Similar findings 

have been reported for the production of case marking in English-Turkish Interlanguage 

where unmarked, default nominative exclusively occurs as a non-target-form in 

accusative contexts (Gürel, 2000; Haznedar, 2003). 

Second, accusative serves as the default for the complements of dative verbs: 

L2ers across groups overgeneralize structural accusative case to verbs that lexically 

assign dative case. Overextending accusative to dative likely reflects incomplete lexical 

learning, i.e. L2ers have not acquired the association of a particular verb with a dative-

marked complement. Initially, L2 learners appear to associate objecthood with accusative 

case marking and retract from this assumption by acquiring dative case marking for each 

dative-selecting verb on a one-by-one basis. Support for a lexical learning explanation of 

overgeneralization errors here comes from the asymmetric distribution of case errors 

across verbs: The five most error-prone dative-taking verbs constitute 16% of all dative 

verbs in the experiment, yet they account for 29% of case errors; of these five verbs, one 

(nützen, ‘to be useful’) is a dative experiencer, and the other four verbs (widersprechen, 

‘contradict’, berichten, ‘report’, zuwinken, ‘wave at’, nachsehen, ‘look after’) are dative-

active verbs. Hence, these verbs cross-cut argument structure differences, such that 

difficulty with case marking appears to be independent of thematic distinctions.  

In sum, the results from the pretest yield three conclusions about the nature of problems 

with case marking. First, the pattern of case errors demonstrates that the L2 learners have 

all acquired systematic distinctions between nominative case marking for subjects and 

non-nominative case marking for objects. For all L2 subjects combined, the use of 
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unambiguous nominative case marking in non-nominative contexts is 107 out of 3083, 

i.e. 3.5% of all instances. Hence, advanced and near-native L2ers make robust case 

distinctions in the L2. Second, L2ers have more difficulty with lexical (dative) case than 

with structural (accusative) non-nominative case. Third, the pretest on case attests the 

systematic use of default case in non-nominative contexts. L2ers across proficiency level 

and across L1s overgeneralize nominative to accusative contexts and accusative to dative 

contexts. The high number of overgeneralizations of accusative to dative suggests that 

L2ers associate direct objects with structural case marking. In the following, I show that 

this pattern of case errors is not specific to L2 speakers; rather, it parallels difficulties 

with German case marking in child L1 acquisition and adult L1 processing of German. 

 

9.2.3.3. Inflectional case morphology in child L1 acquisition  

 

A pattern of case errors similar to that of L2 speakers as well as evidence for the use of 

default case has been documented for the L1 acquisition of German. A large body of 

research has investigated the L1 development of case marking in German (e.g. Clahsen, 

1984; Eisenbeiss, 1994, 2002; Eisenbeiss, Bartke & Clahsen, 2005/2006; Schütze, 1997; 

Tracy, 1986). Across studies, three types of errors predominate in the acquisition of case 

marking. (a) Even when the contrast between nominative and accusative case has been 

acquired, children frequently overgeneralize nominative to accusative contexts, yet not 

vice versa, suggesting that nominative acts as a default case (Clahsen, Eisenbeiss & 

Penke, 1996; Eisenbeiss, 1994; Schütze, 1997). At later points in development, 

accusative is overgeneralized to dative-taking verbs and frequently extended to 

prepositions subcategorizing for datives, yet not the other way around (Eisenbeiss, 2002). 

Eisenbeiss, Bartke & Clahsen (2005/2006), amongst others, argue that children 

canonically associate phrase-structural positions with particular case markings (i.e. 

subject-nominative, object-accusative, complement of preposition-accusative) even until 

after lexical exceptions have been acquired. (b) Children omit case markers on indefinite 

determiners (e.g. nur ein Fisch, ‘only aNOM fish’ instead of nur einen Fisch, ‘only aACC 

fish’). (c) Dative-marking m-endings are substituted by accusative-marking n-endings 

(Eisenbeiss, 2002). Both of the latter two types of mistakes have been analysed as 

simplifications of the morphophonological paradigm, possibly due to processing 

limitations (Phillips, 1995). 

Note that the pattern of case errors in L1 development parallels the errors in case 

marking observed in adult L2 acquisition in two respects: First, nominative is employed 

as a default in accusative contexts. Second, structural case is acquired earlier, while 

lexical (dative) case is mastered later still due to item-specific lexical learning. As a 

consequence, accusative is overgeneralized to dative complements by virtue of a 

canonical association of case marking and phrase structure positions. Such parallels 

indicate that the acquisition of case morphology follows the same regularities 
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independently of age of acquisition. In sum, then, parallel patterns can be seen for L1 and 

L2 acquisition for case in production. In the next section, I show that these L1-L2 

parallels extend to case in comprehension. 

 

9.2.3.4. Inflectional case morphology in processing  

 

Problems with case in L2 comprehension are mirrored by problems with case in mature 

L1 processing under increased task demands. For the L2 groups, the comparison of the 

self-paced reading task (Experiment 2) and the speeded grammaticality judgement task 

(Experiment 3) shows that the robustness of the use of case marking in comprehension is 

systematically affected by presentation speed. In the speeded grammaticality judgement 

task, use of case marking breaks down completely for the advanced L2ers. Even for the 

near-natives, the L1 English and L1 Dutch groups demonstrate chance performance under 

time pressure. In contrast, accuracy on detecting verbal agreement violations remains at 

above chance levels for all groups. Adult native speakers also demonstrate differences in 

the use of inflectional morphology depending on task.  

Although double nominative case violations were robustly recognized in off-line 

judgements (Experiment 1), natives evince depressed performance on detecting case 

violations at 71% accuracy in Experiment 2. In contrast, judgements on verbal agreement 

violations stay at about 90% accuracy. Other studies on German natives that employ 

faster stimulus presentation report chance performance on double nominative case 

violations in wh-questions under time pressure (Meng & Bader, 2000; Schlesewsky, 

Fanselow et al., 2003), while accuracy on ungrammatical verbal agreement is less 

strongly affected at above 80% accuracy. Although direct between-study comparisons 

cannot be made due to differences in the construction types tested in the present thesis 

(scrambling) and previous studies (wh-movement), the finding that accuracy on double 

nominative case violations drops to chance levels at faster presentation rates suggests that 

accurate processing of inflection correlates with processing time in native speakers.  

A set of studies conducted within the framework of the Competition Model adds 

evidence that inflectional morphology, e.g., articles, subject-verb agreement and past 

tense marking, is particularly affected in native processing under stress. For native 

speakers of German (Dick, Bates & Ferstl, 2003; Kilborn, 1991) and native English 

(Blackwell & Bates, 1995; McDonald, 2006), performance on inflectional morphology in 

agent-identification and grammaticality judgement tasks is significantly reduced under 

speeded presentation or noisy conditions, whereas the detection of word order violations 

remains robust. In line with the present results, these studies attest that inflectional 

morphology is particularly vulnerable in processing under inadequate processing time. 

These difficulties with inflection do not seem to stem from the diminished 

perceptual salience of inflectional morphology under stress. In auditory tasks (Dick et al., 

2003), the stimuli were designed such that inflectional markers were fully realized, and 
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Experiment 3 in this thesis standardized the visual presentation rate by setting it 

according to number of characters. Given that reading times for function words are 

generally shorter than for lexical words of the same length in normal reading (see 

Experiments 2 and 6, see also Stowe, 1986), the experimental design actually increases 

the relative processing time available for inflectional case marking expressed on 

determiners compared to the processing time for content words. 

Instead of being due to reduced perceptual salience, these problems in native 

processing have been related to morphological defaults and feature underspecification. 

Consider case in this respect. In native processing of case-ambiguous subject-object 

ambiguities, nominative acts as a default case in structural case contexts and accusative 

acts as the default case for objects (Bader & Bayer, 2006; Bader, Meng, Bayer & Hopf, 

2000; Schlesewsky & Frisch, 2003). Bader & Bayer (2006) capture default case 

assignment in processing in the Case Preference Principle (2). 

 

(2) The Case Preference Principle (Bader & Bayer 2006: 108) 

(a) If possible, prefer structural Case over lexical Case. 

(b) If possible, prefer nominative Case over accusative Case. 

 

The Case Preference Principle formalizes case assignment for NPs that show ambiguous 

morphological case marking, dictating the parser to first assign less marked, structural 

case and default nominative case, if possible. In three-way comparisons between case 

violations involving double nominative, double accusative and double dative case 

marking, nominative is judged significantly less accurately than the other cases, 

indicating its default status (Schlesewsky, Fanselow et al., 2003). For subject-verb 

number agreement, singular is the default in verbal number agreement, with plural 

constituting the more marked option (Barker & Nicol, 2000). 

In sum, research finds that L1 children acquiring German employ defaults in case 

marking and default positional mappings before the morphology of case marking is 

mastered (Section 9.2.3.3). Moreover, adult L1 processing research reports an 

asymmetric decrement in the use of agreement marking under processing pressure for 

natives that has been related to the use of default forms. These defaults in child L1 and 

adult L1 performance show striking similarity to the difficulties in L2 production and 

comprehension of case found in the experiments of this thesis. In order to complete the 

comparison of L1-L2 analogies, the following section explores how morphological 

defaults can be defined. It will be shown that, instead of being an ad hoc explanation, 

defaults systematically derive from the mental representation of morphological 

paradigms, and that these systematic defaults inform child L1, adult L1 and adult L2 

performance. 
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9.2.3.5. Specifying defaults 

 

Default forms in L1 and L2 acquisition are the consequence of the insertion of lexically 

underspecified morphophonological forms (for L1 acquisition, see, e.g., Clahsen et al., 

1996; Ferdinand, 1996; Poeppel & Wexler, 1993; Schütze, 1997; for L2 acquisition, see, 

e.g., Prévost & White, 2000b). In the framework of Distributed Morphology (Halle & 

Marantz, 1993), the insertion of morphological forms is subject to competition. It is 

assumed that terminal nodes in syntax are featurally fully specified, while lexical items, 

i.e. morphophonological forms, may be underspecified for certain features. Lexical 

insertion proceeds according to the Subset Principle (Halle, 1997, see also Chapter 3.4.1) 

which ensures that the most fully specified form of the lexical item matching the feature 

matrix of the terminal syntactic node wins in the competition for insertion. If no exact 

feature match between terminal node and lexical item can be found, an elsewhere form is 

inserted that bears a subset of the features of the terminal node. As a consequence, lexical 

items are not required to match all features; rather, it is sufficient that they provide a 

subset of the features to be eligible for insertion as an elsewhere form. 

Accounts of underspecification in L2 acquisition, such as the ‘Missing Surface 

Inflection Hypothesis’ (Prévost & White, 2000b, see Chapter 1.3.6.2.2), argue that 

variability in L2 inflection stems from lexically underspecified default forms. In their 

investigation of variable verb inflection in L2 acquisition, Prévost and White, following 

Ferdinand (1996) and Müller (1998), contend that underspecified forms take the form 

[αperson], [αnumber] and so on, which results in the insertion of infinitive or bare stem 

forms. By analogy for nominal inflection, Hopp & Schwartz (2002) argue that default 

case in L2 acquisition occurs in [αcase]. For instance, [αcase] corresponds to unmarked 

case forms, i.e. nominative in German or Turkish (Gürel, 2000). Due to their being 

underspecified, these forms can be inserted without giving rise to a clash in features. 

Note, though, that these approaches do not postulate underspecified forms; rather, they 

advance the idea of unspecified forms, i.e. [αfeature]. Such an approach would predict the 

occurrence of one single default case across different syntactic contexts. This 

conceptualization seems overly simplistic for morphologically rich languages like 

German, where systematic variation between different inflected case forms is found in 

acquisition (see Table 9.2; for the verbal domain, see McCarthy, 2006). 

Theories of morphological feature specifications offer the potential to explain 

variation among inflected forms in terms of the internal make-up of inflectional 

paradigms. These theories substantiate the notion of default cases in L1 and L2 

acquisition by showing that default cases are not ad hoc explanations, but follow from the 

systematic properties of paradigmatic inflectional representation. In morphological 

theory, underspecification is a parsimonious means of excluding redundant information in 

the representation of morphophonological inventories. Recall the feature matrix for 

German case marking proposed by McFadden (2004), discussed in Chapter 3. The feature 
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matrix for definite determiners is repeated in (3). For illustration, (3) only lists singular 

definite determiners; features for gender are separated from case features by ‘|’. The 

feature ‘inferior’ is for case in object position, and the feature ‘lexical’ denotes lexical 

case. In this system, underspecified forms correspond to unmarked forms, where 

markedness is expressed in the number or presence of features.  

 

(3) a. [+case | -fem, -neut]    ↔  /e:r/ 

 b. [+case | +fem, -neut]    ↔  /i:/ 

 c. [+case | -fem, +neut]    ↔  /as/ 

 d. [+case, +inferior, | -fem, -neut]  ↔  /e:n/ 

 e. [+case, +inferior, +lexical | -fem]  ↔  /e:m/ 

 f. [+case, +inferior, +lexical | +fem, -neut] ↔  /e:r/ 

 g. [+case, +inferior, +lexical, +genitive | -fem] ↔  /e:s/ 

 

The feature geometry in (3) handles all expressions and all cases of syncretism in the 

morphophonological paradigm of singular case marking in German (for indefinites and 

plurals, see McFadden, 2004, Chapter 6). Moreover, it provides a matrix to account for 

underspecified and default forms that may occur in the German case paradigm. Let us 

consider the relevant situations. 

On the assumptions about lexical insertion made in Distributed Morphology, 

nominative case acts as an overall default by virtue of being the unmarked [+case] option. 

Nominative is the global elsewhere form that can be inserted in any context specified for 

case, unless more specific features are encoded in syntax. For object case, denoted by the 

feature [+inferior] in (3), accusative is the least marked case form. Hence, accusative acts 

as the elsewhere form for contexts specified for case and objecthood.
3
 For lexical case, 

dative represents the unmarked case over genitive, since genitive case carries a 

[+genitive] feature in addition to the lexical case feature. To sum up, the feature geometry 

in (2) leads to different elsewhere forms for different syntactic contexts, listed in Table 

9.3. The shaded cells mark the potential candidates for insertion; if the target form is not 

available, the relevant elsewhere forms will be inserted. 

 

 

 

 

 

 

 

 

                                                 
3 Note that the syncretism between nominative and accusative forms for feminine and neuter does not 

necessitate separate entries. 
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Syntactic contexts  

 

[+case] 

Object 

 [+case, 

+inferior] 

Non-structural 

case  

[+case, 

+inferior, 

+lexical] 

Genitive  

[+case, 

+inferior, 

+lexical, 

+genitive] 

NOM  

[+case] 

 
ELSEWHERE   

ACC  

[+case, +inferior] 

 
 ELSEWHERE  

DAT  

[+case, +inferior, +lexical] 

 
  ELSEWHERE 

GEN 

[+case, +inferior, +lexical, +genitive] 

    

Table 9.3. Default cases and syntactic contexts; elsewhere forms are marked. 

 

Table 9.3 shows that nominative in accusative contexts follows from the insertion of 

nominative as an elsewhere form. Overgeneralization of accusative case in dative 

contexts arises as insertion of the more specified accusative /e:n/ form, rather than the 

nominative /e:r/ form. In other words, the non-target accusative forms inserted in dative 

contexts are specified for objecthood ([+inferior]), yet not specified for lexical case 

([+lexical]). Note that the feature-based approach provides a natural explanation as to 

why dative case is not overgeneralized to accusative contexts: Dative constitutes a more 

marked form by bearing more features and can thus never act as an elsewhere form in 

accusative contexts, because this would cause a feature clash between 

morphophonological form and syntactic terminal node.  

The feature geometry in (3), independently motivated by economy of 

representation in morphological theory, accounts for the overgeneralization errors found 

in child L1 development and adult L2 acquisition of German. Both in the L1 and the L2 

acquisition of case marking, erroneous case marking generally does not constitute feature 

clashes between the feature matrices of lexical items and those of syntactic nodes; 

instead, errors in case marking are overwhelmingly examples of underspecified lexical 

items being matched to syntactic nodes. Such underspecified forms can be grammatically 

licensed as elsewhere forms. 

There are two conditions for insertion of elsewhere forms. First, elsewhere forms 

occur if no other lexical item bearing more matching features exists in the lexicon. In the 

context of case errors in L1 and L2 acquisition, this condition equals lack of acquisition 

in the mental lexicon. For instance, insertion of accusative case in dative contexts 

arguably follows from missing feature specification [+lexical] in the verb selecting dative 

case. Case errors of this kind should diminish as a result of lexical learning. Second, since 

feature checking or matching requires computational effort, elsewhere forms may surface 

when processing pressures limit the amount of time available for checking the entire 
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feature inventory of a given lexical item or for searching the functional lexicon for all 

forms.  

Given that native-speaker adults have successfully acquired the lexicon, 

incomplete lexical learning cannot explain problems with case morphology by natives 

under increased task demands. Rather, these problems are caused by computational load 

restricting the search of the lexicon of morphophonological forms for all features. For the 

L2 participants, the target-like command of nominative and accusative case marking 

among the near-natives, too, drops in speeded judgements, which indicates that 

computational task demands are also a major cause of problems with inflection in non-

native processing. Before we turn to the issue how computational task demands 

compromise the processing of case in Section 9.2.3.8, I consider L1 effects in the 

processing of case morphology. 

 

9.2.3.6. L1 effects in inflectional case morphology 

 

In the present experiments, L1 effects in the processing of inflectional (case) morphology 

are observed, in particular, in speeded judgements among the near-native groups. 

First, consider the asymmetry between the L1 English and L1 near-native Dutch 

groups, on the one hand, and the L1 Russian near-native group, on the other, in speeded 

judgements of case violations (Experiment 3). The former perform at chance levels, 

whereas the latter recognizes case violations at native levels. In light of the fact that all 

near-native groups perform to criterion in off-line judgements and in the on-line use of 

case in the self-paced task, near-natives can be considered to have successfully acquired 

the case morphology of structural cases. The breakdown of ungrammaticality detection of 

case marking in the L1 English and L1 Dutch groups vis à vis the L1 Russian near-

natives does thus not result from representational differences or the reduced availability 

of grammatical knowledge. Rather, these L1 differences appear to index asymmetries in 

the automaticity of L2 processing. Due to similarities in morphological paradigm 

complexity of case marking (see below), L1 Russian speakers of German bring L1 

routines of accessing and searching the functional lexicon for features and matching these 

to morphophonological forms to these tasks in L2 German. L1-TL analogies in 

morphological paradigms thus seem to confer procedural advantages in the L2 processing 

of morphosyntax. 

Such an account can also explain L1 effects observed at the syntax-morphology 

interface in near-native L2 acquisition of gender concord in L2 Spanish by L1 English 

and L1 Romance speakers (Franceschina, 2005). In this study, L1 Romance learners 

performed within the native range on grammatical gender, whereas L1 English speakers 

did not. In Franceschina (2005), task demands were not systematically varied, such that 

the locus of L1 differences cannot be pinpointed. However, systematic differences 

between the L1 groups according to the type of gender concord suggest that 
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computational difficulties contribute to non-target-like performance. Across 

comprehension and production tasks, accuracy scores for the L1 English group are 

systematically lower for non-local gender concord between pronouns and noun 

antecedents than for local gender concord between determiners, adjectives and nouns (see 

Chapter 1, Table 1.4). It appears that the additional computational load of checking 

gender features non-locally is mastered more efficiently by L2 speakers who perform 

non-local gender checking in the L1 than for L2 speakers with L1s that do not include 

gender in non-local feature checking.
4
  

Second, L1 differences in speeded judgements are also observable for dative 

experiencers between the L1 English and L1 Dutch near-natives (Experiment 7). 

Although both the L1 English and L1 Dutch groups make a distinction between dative-

active and dative-experiencer verbs, only the L1 Dutch group demonstrates facilitation 

for OS orders with dative experiencers. Since neither English nor Dutch instantiates 

dative case marking, these differences do not relate to case marking. Yet, in native Dutch, 

the processing of OS orders is facilitated in the context of dative-experiencer verbs 

(Lamers, 2001). It appears, then, that the availability of thematic OS orders in the L1 aids 

the abandonment of the canonical association of dative case with the phrase-structural 

object position that was argued to underlie the difficulties with dative experiencers in the 

L2 groups. This effect may be enhanced due to the large number of translation 

equivalents of German dative experiencers that have the same thematic structure in Dutch 

(e.g. gefallen (German), bevallen (Dutch), ‘to please/ to be appealing to’).  

These findings are suggestive that processing routines in the L1 aid and speed up 

processing routines in the L2 in coordinating morphology and syntax. Further evidence of 

the recruitment of L1 procedures in adult L2 morphosyntactic processing comes from 

cross-linguistic priming in syntax (e.g. Desmet & Declercq, 2006; Hartsuiker, Pickering 

& Veltkamp, 2004; Schoonbaert, Hartsuiker & Pickering, 2007). In these experiments, 

syntactic constructions employed in L1 production were found to strengthen subsequent 

use of analogous constructions in the L2. For ditransitive verbs, e.g., priming of double 

object constructions in L1 Dutch leads to significantly increased production of analogous 

double objects in L2 English (Schoonbaert et al., 2007). Priming experiments point to the 

permeability of L1 and L2 processing routines in syntax, in addition to the well-

documented linkage of the L1 and L2 lexicons (e.g. Dijkstra, 2005). 

 

9.2.3.7. Summary: Problems with case in L2 processing 

 

In sum, the analysis of case errors in the L2 groups documents (a) parallels between 

problems with inflection in production for L1 and L2 acquisition, and (b) parallels 

between problems with inflection in comprehension for non-native and native processing. 

                                                 
4 Of course, it is necessary to establish to which extent these L1 effects are interleaved with inter-individual 

working memory differences affecting storage cost for non-local agreement. 
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In addition, (c) the systematic pattern of case errors in L2 acquisition could be shown to 

follow from the geometry of the feature inventory of case morphology in German rather 

than being specific to L2 acquisition. Finally, (d) L1 effects in taxing speeded judgements 

can be related to L1 processing routines. Against this background, the pattern of errors 

shows that difficulties with case marking are greater for the non-natives than for natives 

in degree, yet there is no evidence to support the conclusion that difficulties with 

inflection are different in nature. In the following, I explore the causes and consequences 

of computational difficulties in native and non-native sentence comprehension. 

 

9.2.3.8. Incomplete processing in L1 and L2 comprehension 

 

Problems with inflectional morphology surface predominantly in production whose real-

time nature entails high processing demands. In comprehension, higher demands can be 

created by increasing processing pressures, such as higher reading speed or noisy 

environments. In these conditions, inflectional morphology has been shown to be 

vulnerable in native comprehension. Plotting the relative use of word order versus 

inflection, Kilborn (1991) and Dick et al. (2001) report that German natives prioritize 

agreement information over word order under normal processing conditions in agent-

identification tasks, yet prioritize word order over agreement information in noisy 

conditions. These judgement data are consistent with on-line data from L1 adult 

processing. In native processing, failures to use inflectional morphology have been 

argued to follow from incomplete processing that leads to ‘good enough’ parsing outputs 

(Ferreira, 2003). Alternatively, dual route models posit that processing always 

encompasses a shallow processing route (Townsend & Bever, 2001) that is computed in 

addition to a full syntactic analysis. Common to these approaches is the claim that a 

provisonal and incomplete parse based on surface and lexical-semantic information is 

calculated prior to a full parse that includes hierarchical syntactic relations and 

inflectional agreement relations (see Chapter 2.7.3). In native comprehension, incomplete 

processing surfaces when communicative or processing pressures do not leave enough 

time to engage in constructing a more elaborate full parse (Christianson et al., 2006; 

Ferreira & Patson, 2007). Analogous incomplete processing routines in L2 speakers are 

expected to occur earlier and in a more pronounced fashion due to computational 

resource limitations in L2 processing.  

In the present experiments, there is evidence of incomplete processing in the 

advanced L2 groups. The comprehension patterns and flat processing curves of the 

advanced L2 groups in this study suggest that these L2 groups indeed assign the syntactic 

functions of NPs initially on the basis of linear precedence, rather than checking them 

against morphosyntactic agreement relations (Chapter 6). Reanalysis does not occur 

incrementally, and effects of phrase-structure revision to OS due to morphological cues 

only surface at the end of the sentence. Independent of the specifics of any model of 
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incomplete processing, the processing patterns of reanalysis seen in the advanced L2 

groups can thus be accommodated within models of native processing. These parallels of 

L2 processing with incomplete processing in natives suggests that even non-near-native 

L2 processing is not qualitatively distinct from adult L1 processing. 

 

9.2.3.9. Computational restrictions in L2 processing 

 

Computational resource limitations in L2 grammatical processing are only beginning to 

be explored (e.g. Bowden, Sanz & Stafford, 2005; McDonald, 2006). Since the present 

thesis did not investigate cognitive resources in L2 learners independently of grammatical 

processing, I can only speculate about the nature of computational restrictions limiting L2 

performance and list a number of explanations that have been put forth in previous 

research. Computational restrictions in L2 acquisition can be characterized as a 

consequence of L1 effects, both general and specific.  

As a general L1 effect, the cognitive cost of concurrently maintaining two 

languages is an inherent characteristic of bilingualism (Grosjean, 1998) that entails the 

allotment of comparatively fewer resources to the L2, especially in the case of non-L2-

dominant L2 speakers (Birdsong, 2005b; 2006). In addition, the fact that in late L2 

acquisition, quantitatively less exposure to the TL is available to L2 learners compared to 

natives may entail lower degrees of resources or reduced automatization of applying 

resources in on-line processing (Jia, Aaronson & Wu, 2002). Empirically, these general 

effects in L2 acquisition surface in slower L2 processing, larger strains on working 

memory capacities in L2 processing (Juffs, 2004; McDonald, 2006; Service et al., 2002), 

reduced L2 decoding ability in word recognition (e.g. Sanders, Neville & Woldorff, 

2002; Weber & Cutler, 2004) or slower lexical access in the L2 (De Bot, 1992; Michael 

& Gollan, 2005).  

As a specific L1 effect, the grammatical representations or proceduralizations of 

the L1 may interfere or transfer in L2 processing (Dekydtspotter, Schwartz & Sprouse, 

2006; for the lexicon, see, e.g., Finkbeiner, Gollan & Caramazza, 2006; for phonology, 

see, e.g., Flege, MacKay & Piske, 2002; for syntax, see, e.g., Frenck-Mestre, 2002). Such 

transfer may lead to facilitatory effects in L2 processing in cases where L1 and TL 

properties align, as argued above for the L1 Russian groups. In cases where L1 and TL 

diverge, resources may be used up for the suppression of L1 properties that interfere in 

L2 processing (e.g. Green, 1998). As Cutler et al. (2004) discuss, lower efficiency due to 

computational restrictions is likely to be cumulative and exponential in L2 processing. 

Cutler et al. (2004) study phoneme identification in noisy environments for L1 adults and 

L2 adults. The relatively poor performance of L2ers vis à vis the natives could not be 

traced to problems in phoneme identification as such; rather, these problems appear to 

occur because prior processing steps are less efficient. In this vein, inefficient processes 

or L1 interference in word segmentation or in lexical access impact on later stages in 
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processing, e.g. syntactic processing, by delivering faulty or insufficently analysed input 

to the later stages. Cumulative effects of procedural inefficiencies at all levels thus 

magnify computational limitations in L2 processing. 

In the context of general and specific L1 effects, let us zoom in on the processing 

of inflectional morphology in order to see how they may attenuate the efficiency of 

processing case morphology. Research on morphological processing in natives supports a 

dual route model of morphology consisting of an associative pathway for irregular forms 

and a rule-governed pathway for regular inflectional forms (e.g. Clahsen, 1999; Pinker, 

1999;  for L2 acquisition, see Hahne et al., 2006). Moreover, regular inflection is 

processed with recourse to morphological paradigms (e.g. Clahsen, 2006). In cross-modal 

priming experiments, Clahsen, Sonnenstuhl, Hadler & Eisenbeiss (2001) find that 

German adjectives and verbs with more specific morphological feature matrices are 

harder to prime than less specified forms. Moreover, priming was significantly reduced if 

the prime contained features different from those of the target. These selective priming 

effects point to the use of morphological paradigms in early stages of language 

processing. In sum, morphological processing for regular inflection is rule-based and 

informed by paradigms. Against this background, consider the relevant cases of the 

German case paradigm again, this time illustrated as the mapping from 

morphophonological forms to morphosyntactic features in (4). 

 

(4) a. /de:r/  �  [+case | +sg, +masc] 

    [+case, +inferior, +lexical | -sg] 

[+case, +inferior, +lexical | +sg, +fem, -neut]  

 [+case, +inferior, +lexical, +genitive | +sg, +fem, -neut] 

  

b. /de:n/ �  [+case, +inferior |+masc] 

   [+case, +inferior, +lexical | -sg] 

 

(4) shows that der and den map to different syntactic functions, as specified in their 

respective feature inventories. In the processing of subject-object ambiguities, the 

processor needs to access the lexicon of morphophonological forms of the type in (4) in 

order to assign a given morphophonological form a target feature matrix of syntactic 

function and agreement (morphological checking). In addition, the processor needs to 

retain the target feature matrix in working memory to link the relevant features to 

subsequent elements in the input in order to establish agreement relations. Accordingly, 

morphological checking in sentence comprehension (a) involves access to the functional 

lexicon of morphophonological forms, and (b) requires storage of morphosyntactic 

features. The costs of storage are measurable in working memory effects on 

morphological checking (Bader & Bayer, 2006, Chapters 7 & 8). Let us therefore 

consider the status of lexical access and storage in L2 processing. 
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(a) Both lexical access to inflectional form and form-feature checking are heavily 

overlearnt routines in native sentence processing (e.g. Phillips, 1995). Due to 

comparatively less exposure and practice in adult L2 processing, the degree of 

overlearning is invariably lower which results in reduced automaticity of lexical access. 

In addition, the efficacy of morphological checking seems to be modulated by L1-TL 

similarities in morphological paradigm complexity. Although, overall, the Russian case 

system is more complex than the German case system (Kempe & MacWhinney, 1998), 

they share core characteristics in that case marking is overt and entwined with number 

and gender marking, such that both have one-to-many mappings of form and function. In 

consequence, both Russian and German require natives to (a) identify complex form-to-

function mappings and (b) store them in working memory in order to establish syntactic 

function assignment. Such similarities in morphological paradigm complexity between 

Russian and German appear to augment the efficiency of morphological checking in the 

L2 German of L1 Russian speakers. In a similar vein, Sabourin (2003) finds greater 

convergence on L2 Dutch grammatical gender depending on whether similar gender 

paradigms obtain in the L1.  

 

(b) As for storage costs of inflection, working memory effects in native processing of 

inflection surface in that parsing accuracy covaries with sentence length in the processing 

of non-local subject-object ambiguities (Bader & Bayer, 2006; Gibson, 1998). For 

instance, Bader & Bayer (2006) show that German natives are increasingly inaccurate in 

carrying out syntactic reanalysis due to case and verb agreement morphology in OS 

orders as sentence length increases. These effects suggest that the activation of 

inflectional features decays gradually in the course of sentence comprehension. In L2 

processing, such decays may be speeded up because of inherently greater load on 

working memory capacities in the L2 (Service et al., 2002), or because the concurrent 

activation of L1 lexical representations during L2 processing drains working memory 

capacities sooner than it does for natives (Green, 1998). In consequence, even if the 

mapping between morphophonological form and syntactic function can be effected, this 

connection might not be actively maintained to the same degree in L2 processing as in L1 

processing. Effects of reduced maintenance of displaced constituents have been 

documented in L2 processing of long-distance wh-movement by, e.g., Love et al. (2003, 

see Chapter 2). 

 

Summarizing, computational limitations likely affect access to and the storage of 

morphophonological forms in real-time L2 sentence comprehension. I related these 

computational restrictions to general L1 effects of limited overlearning of form-to-

function correspondences, concurrent activation of L1 lexical representations and smaller 

working memory as well as to specific facilitatory L1 effects of morphological paradigm 
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similarity. Future research will have to gauge the relative contributions of these factors to 

L2 processing resources. 

 

9.2.3.10. Summary: Inflectional morphology and computational limitations 

 

In conclusion, the previous sections analysed the pattern of case errors in the L2 groups, 

finding that the error pattern and processing of OS orders resemble native processing 

patterns of morphosyntax under increased processing demands. Further, I discussed how 

L1 effects may give rise to greater computational effort in L2 processing of 

morphosyntax. 

As for other types of inflection, the results for subject-verb agreement in 

Experiments 2 and 3 tie in with the analysis for case morphology. There is no evidence of 

the incremental use of number marking at advanced L2 levels (see also Jiang, 2004), 

while the near-natives robustly use subject-verb number agreement for incremental 

reanalysis (Experiment 2). This adds to the claim that advanced L2 processing can be 

characterized as incomplete processing. In the speeded task (Experiment 3), accuracy of 

detecting ungrammatical number agreement does not decay as strongly as it does for 

case. Not least, this difference may obtain because the suppletive forms of number 

marking (hat-haben, 'has-have', ist-sein, 'is-are') are more transparent and salient than the 

more complex, partially ambiguous and syncretistic case paradigm (see also Hahne et al., 

2006). Further, unlike for case, the results show no L1-dependent differences for number 

agreement in the speeded task. Given that all L1s at issue have number marking, yet only 

Russian realizes overt case morphology, this finding is compatible with the assumption 

that the performance advantage of the L1 Russian near-natives on case likely derives 

from the higher routinization of accessing and matching case features carried over from 

L1 processing. 

The results from case and verbal agreement in L2 production and comprehension 

are compatible with the Fundamental Identity Hypothesis which states that grammatical 

knowledge and processing architecture in L2 speakers is not qualitatively different from 

that of native speakers. Even though differences between non-native and native speakers 

occur in the use of inflection under the same processing demands in real-time 

comprehension (see also Jiang, 2004; McDonald, 2006), these do not indicate 

qualitatively different processing. Rather, parallels between natives performing under 

stress and non-natives indicate that performance dissimilarities between natives and non-

natives are a function of differential task demands that make it difficult to apply extant 

grammatical knowledge and not necessarily a consequence of different processing 

mechanisms or systems. 

However, an explanation of L1-L2 differences framed in terms of computational 

processing difficulties can nevertheless not completely capture L1 effects at the syntax-

discourse interface found in Experiment 6. The results instead point to transfer of L1 
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grammatical properties that may persist in L2 grammatical representation to near-native 

levels and curtail convergence. 

 

9.2.3.11. L1 transfer and learnability 

 

Evidence that properties of the first language affect L2 grammar acquisition is abundant 

across the course of L2 development. Many approaches regard the point of departure of 

L2 acquisition as being informed by or equivalent with the L1 grammar (see Odlin, 2003; 

White, 2003b). In its most explicit form, this claim has been embraced by the ‘Full 

Transfer/Full Access’ (FT/FA) model of Schwartz & Sprouse (1994; 1996) that 

hypothesizes that (a) the initial state of L2 acquisition is a copy of the abstract L1 

grammar and (b) L2 development is a gradual restructuring from L1 to TL grammatical 

representations forced by the TL input. The FT/FA model explicitly relates non-

convergence in L2 development and outcome to the influence of the L1 at the outset of 

L2 acquisition. 

 
[C]onvergence on the TL grammar is not guaranteed. Again, this is utterly 
distinct from what happens in L1 acquisition. In brief, given that the 
starting point is simply not open (or set to learning-theoretically 
delearnable ‘defaults’), it may be that the L2 acquirer (L2er) will never be 
able to arrive at the TL grammar: either the data needed to force 
restructuring simply do not exist […] or the positive data needed are 
highly obscure, being very complex and/or very rare. This view can thus 
account for (aspects of) fossilization in L2 acquisition. […] Under the 
FT/FA model, the starting points of L1 and L2 acquisition differ, and the 
endpoints of L1 and L2 acquisition are likely to differ; however, there is 
no attendant conclusion that the cognitive processes underlying L1 and L2 
acquisition differ. (Schwartz & Sprouse, 1996: 42; italics in original) 

 

Let us consider the claim that learnability may curtail convergence in somewhat closer 

detail for the acquisition of the information structure of German scrambling. Recall that 

German pre-subject scrambling is canonically associated with defocusing in so far as the 

scrambled constituent moves out of focus (Chapters 3 and 7). However, in particular 

interpretive contexts, namely contrastive or corrective topics, scrambled elements may 

carry focal stress (Haider & Rosengren, 2003).   

Assuming that the abstract L1 grammar constitutes the beginning of L2 

acquisition, there are important learnability differences between the L1 English, L1 Dutch 

and L1 Russian groups. Starting with the latter, L1 Russian learners of German map the 

Russian association of IS and scrambling onto their IL grammar. Since Russian and 

German align in IS-to-syntax mappings, the TL input will provide no evidence that is 

incompatible with the abstract L1 grammatical representation, such that no grammatical 

restructuring is necessary. In terms of learnability, L1 Russian learners of German are 

expected not to show divergence in IS-to-syntax mappings at any point in L2 
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development. To the extent that the present data from advanced and near-native L2ers 

address IL development, this prediction is borne out. 

As discussed in Chapters 3 and 7, embedded OS orders in Dutch are possible in a 

highly restricted set of discourse contexts. NPs containing deictic markers can front as 

contrastively stressed topics (4). In such so-called focus scrambling (Neeleman, 1994), 

primary stress falls on the fronted topic (zulke boeken, ‘such books’), and secondary 

stress on the subject (Jan). 

 

(4)  ...  dat  ZULKE BOEKEN zelfs Jan   niet koopt.              (Dutch) 

  … that such    books       even John  not  buys 

  ‘… that not even John buys such books.’                (from: Neeleman, 1994: 84) 

 

On the assumption that the abstract L1 grammar transfers in full to the IL, L1 Dutch 

speakers initially carry over to German the exclusive association of scrambling across the 

subject with contrastive stress. Given that focus scrambling is an option in German, too, 

the TL input is likely to be ambiguous with respect to the IS of scrambling. Faced with 

ambiguous TL input, L1 Dutch speakers seem to retain the association of scrambling with 

contrastive stress because the TL partially supports the L1-based representation of the IS 

of scrambling.  

Grammatical restructuring in the L2 is assumed to occur only when the TL input 

is manifestly incompatible with the L1 grammatical representation (e.g. Carroll, 2001; 

Schwartz & Sprouse, 1996). With respect to the IS of scrambling, two factors may 

militate against restructuring for the L1 Dutch group. First, the low frequency of 

scrambling in the TL input could be treated as noise or could be insufficent to reach 

threshold level for restructuring. Second, syntax-discourse correspondences are often not 

transparent in language use that permits multiple ways of relating utterances to context. 

The IS of scrambling may thus be interpreted differently by L1 Dutch speakers, such that 

they attempt to accommodate scrambling within contrastive topic interpretations. At this 

point, these suggestions must remain tentative, since there is no direct evidence showing 

that the L1 Dutch group imposes a contrastive topic interpretation on German scrambling.  

In light of the absence of scrambling in English, L1 English speakers cannot map 

L1 properties onto scrambling in German. With respect to the syntax of scrambling, the 

occurrence of OS orders in the TL input eventually forces grammatical restructuring in 

English-German IL grammars to accommodate the distributional option of argument 

reordering in German. At first sight, however, the ambiguity of the TL between canonical 

scrambling and focus scrambling may appear to pose problems in the L2 acquisition of 

the IS of scrambling for the L1 English group much in the same way it causes problems 

for grammatical restructuring for the L1 Dutch group. How, then, do L1 English speakers 

come to acquire the IS of German scrambling? 
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It was argued in Chapter 3 that the canonical IS of scrambling arises as the 

consequence of applying universal principles of prosodic phrasing to word order (e.g. 

Büring, 2001a; 2001b; Cinque, 1993). In non-technical terms, prosodic phrasing assigns 

prosodic prominence to the preverbal constituent in verb-final embedded clauses. For 

non-scrambled sentences, this is the object; for scrambled sentences, it is typically the 

subject. The syntax of scrambling is not directly associated with IS; rather, it provides the 

word order for reading off the canonical IS of scrambling at PF. In other words, the 

target-like IS of scrambling follows from default prosody assigned to word order, so that 

L1 English L2ers can map the canonical IS onto scrambling without making additional 

inferences about the discourse-relatedness of scrambling. As for focus scrambling, I 

assume that L1 English learners will come to acquire focus scrambling as a marked 

exception in a way similar to how child L1 acquirers of German come to associate 

scrambling with a canonical IS and, in addition, with a marked IS. It would be interesting 

to explore how exactly IS mappings for contrastive topics are acquired, but such 

explorations are beyond the scope of this thesis.
 5
 

 

In sum, learnability considerations explain L1 effects on convergence on the IS of 

scrambling. L1 Russian speakers can map L1 properties onto the IS of German 

scrambling and L1 English speakers acquire it as a consequence of applying canonical PF 

principles to word order. In contrast, L1 properties of Dutch block such a mapping of 

canonical PF principles, since the distributionally identical Dutch word order is 

associated with a marked contrastive topic IS. The relevant TL input is rare and 

ambiguous and is thus arguably not sufficient to force Dutch-German IL grammars to 

abandon the L1-based identification of syntax and contrastive IS. Accordingly, the cross-

linguistic comparisons in Experiments 5 and 6 demonstrate that asymmetries in L1-TL 

realization of IS mappings onto syntax constrain convergence on the L2. 

 

9.2.4.  The Fundamental Identity Hypothesis and its competitors 

 

In the preceding sections, I discussed how differences between the non-native and native 

groups in performance can be explained as following from (a) computational resource 

limitations that affect non-native performance sooner than native performance and (b) L1 

transfer in grammatical knowledge (information structure) and processing (morphological 

checking). Of course, grammatical impairment approaches (Clahsen & Felser, 2006b; 

                                                 
5 It might be argued that L1 English learners initially analyse German scrambling as a form of embedded 

topicalization, which is also marginally possible in English (e.g. I think that nuts he would never eat). Note, 

though, that English topicalization can be associated with given information (topic-topicalization) as well 

as with new information (focus-topicalization) (see, e.g., Gundel, 1988; Prince, 1981). Hence, unlike Dutch 

focus scrambling, English topic-topicalization instantiates an IS similar to German scrambling. As a 

consequence, L1 English learners of German should demonstrate target-like performance on canonical 

German scrambling even if they analyse it as similar to English topicalization.   
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Hawkins & Chan, 1997; Sorace, 2003) or mental difference approaches (Ullman, 2005) 

could invoke additional factors, like computational limitations, L1 transfer, etc., as 

modulating L2 performance in order to model the current set of data.  

However, (a) principles of explanatory parsimony, e.g. Ockham's razor, dictate 

that the account making the fewest assumptions to accurately model a set of data is to be 

preferred over accounts requiring additional assumptions. Relatedly, (b) the experimental 

null hypothesis for comparisons between non-native and native speakers holds that 

equality between groups is to be assumed, unless proven wrong. Regarding the 

epistemological state of L2 acquisition, Schwartz (1987) stressed that the experimental 

null hypothesis for comparisons between native and non-native grammars is that the two 

are type-identical in representational and processing architecture, unless manifest 

differences in performance can be found that are incompatible with this experimental null 

hypothesis (see also Dekydtspotter et al., 1998; White, 1996). It is therefore not sufficient 

to demonstrate that behavioural differences between natives and non-natives exist; rather, 

these behavioural differences must be shown to necessitate the assumption of 

fundamental differences.  

In the present context, two types of explanations that appeal to epistemological 

non-identity were examined against the empirical data: (a) grammatical impairment 

(Section 9.2.1) and (b) differences in mental processing (Section 9.2.2). I argued that 

there is no evidence in the data that performance asymmetries between non-natives and 

natives point to fundamental disjunctions between the two in either acquisition or 

processing systems, since analogous non-target-like performance could be seen for native 

acquisition and processing. Hence, differences between non-natives and natives can be 

accommodated within the same mental architecture in L1 and L2 acquisition. I thus 

conclude that there is no reason to abandon the experimental null hypothesis as 

conceptualized in the Fundamental Identity Hypothesis (6).  

 

(6)   Fundamental Identity Hypothesis 
There are no fundamental differences between non-native and native grammatical 
representation or processing architecture forced by a critical period. Differences, 
if found, relate to factors characterizing L2 acquisition independently of a critical 
period, e.g. L1 transfer or performance factors, such as computational limitations, 
etc. 

 

The Fundamental Identity Hypothesis does not entail that differences between native and 

non-native performance are in some sense unreal or insubstantial. As I argued in the 

preceding sections, the causes of group differences are not due to vague ‘performance 

factors’ or other un(der)defined variables potentially affecting L2 behaviour. Rather, the 

causes relate to (a) computational restrictions in accessing morphological forms, (b) L1 

transfer, and (c) incomplete lexical learning at non-near-native levels, i.e. to factors 

independently established as characterizing L2 performance. In the following section, I 
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will explore the implications of these findings in the context of the Critical Period 

Hypothesis. 

 

9.3.  The Critical Period Hypothesis revisited: Patterns of convergence 

 

In Chapter 1, a working definition of a critical period constraining L2 acquisition and 

processing was put forth (7). 

 

(7)  Critical Period Hypothesis (working definition) 
There is a Critical Period for language acquisition terminating at the latest by or 
around puberty, beyond which it is not possible to acquire native-like 
neurocognitive representations and processing of (components of) syntax and its 
interfaces. 

 

This thesis put two aspects of the Critical Period Hypothesis to test, namely, (a) whether 

native-like performance is attested for late L2 learners and (b) whether L1 differences 

affect L2 ultimate attainment. Across interfaces and across tasks, the L1 Russian near-

natives perform indistinguishably from native speakers. On an understanding of the 

Critical Period Hypothesis that categorically rules out native-like performance for all 

postpubescent L2 speakers (DeKeyser & Larson-Hall, 2005; Johnson & Newport, 1989; 

Long, 1990, 2005), the evidence in the experiments from the L1 Russian near-natives 

stands in opposition to the hypothesis that bounded maturational constraints curtail 

convergence in L2 acquisition or L2 processing. In addition, the cross-linguistic 

differences in performance among the near-natives prove that effects of the L1 modulate 

the degree of native-likeness at ultimate attainment (see also Birdsong & Molis, 2001; 

McDonald, 2000; Sorace, 1993; van Boxtel, 2005). Hence, age of acquisition, if at all, is 

not the single determinant of convergence.  

Seen in conjunction, the data patterns obtained in Experiments 1-7 do not lend 

support to the hypothesis that a critical period, defined as in (7), constrains L2 

grammatical knowledge and processing performance in the domains under investigation. 

Of course, the present results cannot speak to the question of whether critical periods 

affect L2 acquisition in other linguistic domains or interfaces, e.g. phonology. 

For the L2 acquisition of grammatical knowledge, the present findings for the L1 

Russian near-natives are in line with previous studies attesting convergence for at least a 

subsample of L2 speakers tested (e.g. Birdsong, 1992; Birdsong & Molis, 2001; Montrul 

& Slabakova, 2003; van Boxtel, 2005; White & Genesee, 1996). The present study 

extends these findings to the morphosyntax and interface aspects of German scrambling. 

For L2 grammatical processing, this study adds to processing studies of highly-proficient 

L2 learners (e.g. Frenck-Mestre, 2002; Rossi et al., 2006) that document qualitatively 

identical processing patterns. The current experiments show that native-like processing 

performance also holds for the L2 processing of subject-object ambiguities 
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disambiguated by morphological marking and for the L2 processing of information 

structure. Morphosyntax and information structure have been associated with particular 

difficulty in L2 processing (Clahsen & Felser, 2006b; Sorace & Filiaci, 2006). 

Experiments 2, 3 and 6 show, however, that native-like processing is within reach for 

high-proficient L2 speakers also in these areas.  

In the next sections, I discuss some of the consequences for research on L2 

ultimate attainment, in particular, comparisons between non-native and native 

performance that are at the heart of L2 ultimate attainment research. 

 

9.3.1.  Computational limitations, convergence and native-likeness 

 

Many authors define the scope of a critical period behaviourally “in terms of absolute 

language acquisition capacity” that precludes attainment of “native-like proficiency 

levels” (Long, 2005: 289) for late L2 learners (see also DeKeyser & Larson-Hall, 2005; 

Hyltenstam & Abrahamsson, 2003). Critical period studies investigating ultimate 

attainment in the L2 thus typically consider whether late L2 learners show performance 

levels that are statistically indistinguishable from those of native controls in one or many 

tasks (see Chapter 1.4.4, e.g., Birdsong, 2005c; Marinova-Todd, 2003; van Boxtel, 2005). 

Performance identity is defined holistically across all areas of linguistic knowledge, 

including, e.g., idioms and metaphors, and all aspects of linguistic processing, including, 

e.g., processing speed. For instance, Hyltenstam & Abrahamsson (2003) contend that “it 

is important to investigate the extent to which advanced L2 speakers can pass as native-

like speakers under a variety of conditions, such as in stressful versus relaxed situations 

of language production/comprehension” (Hyltenstam & Abrahamsson, 2003; 576-577). 

According to these views, performance identity should be observed in three types of 

processing data: (1) outputs of processing, e.g. judgements, accuracy rates, (2) the time 

course of processing, e.g. relative slowdowns, and (3) processing speed.  

This thesis tested late L2 speakers on a variety of tasks that have different task 

demands. In particular, the speeded grammaticality judgement tasks in Experiments 3 and 

7 amount to experimental conditions that are stressful and taxing for (non-)native 

speakers. Even under these demands, the L1 Russian near-natives hold up to native levels 

in terms of judgement accuracy, which indicates that native-like performance in late 

L2ers extends beyond normal processing conditions. Yet, although the L1 Russian near-

natives perform at native judgement levels in speeded judgements, they are consistently 

slower than native speakers in making these judgements. In the speeded judgement tasks, 

their mean reaction times are on average 190ms per condition longer than those of the 

natives. Similarly, in the self-paced reading tasks (Experiments 2 and 6), the near-native 

groups take longer to read sentences than natives do (see also McDonald, 2000; White & 

Genesee, 1996). For research on critical periods in L2 acquisition that employs quantitive 

identity in performance between L2ers and natives as the criterion for convergence, such 
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differences in processing speed or efficiency might thus be empirical signatures of critical 

periods. For instance, DeKeyser & Larson-Hall (2005) argue: 

 
[T]he concept of CP [Critical Period; H.H.] refers to a discontinuous 
maturational AoA [age of acquisition; H.H.] effect regardless of whether 
its locus is in processing or in representation. Whether the changes are in 
processing efficiency or at the representational level, they require a deeper 
explanation of why they show a specific AoA-dependent function. 
(DeKeyser & Larson-Hall, 2005: 99) 

 

However, I will argue that the present findings add evidence that lower efficiency and 

reduced processing speed in the L2 are not maturationally bounded, since (a) they occur 

even in early, simultaneous bilingualism and (b) they show a correlation with age after 

the offset of a putative critical period. Let us review both points in turn. 

Recent studies document that slower processing speed affects L2 acquisition 

independently of age of acquisition, since it can already be seen in early L2 learners. In 

Foursha, Austin & van de Walle (2005), English monolinguals and early balanced 

Spanish-English L2ers were administered an auditory grammaticality judgement task on 

various aspects of English morphosyntax. The L2 speakers, adults at age of testing, had 

been exposed to both languages since before three years of age and were assessed as 

being balanced by tests and self-report. Although both groups performed identically in 

judgement accuracy, the Spanish-English group consistently took longer for judgements, 

irrespective of sentence type (see also Bialystok & Miller, 1999; McDonald, 2000, for 

child L2A). Comparable results are reported in an ERP study by Proverbio, Cok & Zani, 

2002) on semantic and syntactic processing in early, balanced Slovenian-Italian bilingual 

adults, who had been exposed to both languages from birth. Across sentence types, 

reaction times in grammaticality judgements are slower for bilinguals than monolingual 

Italian controls in spite of identical ages of onset. Importantly, the bilinguals showed 

longer reaction times in both their languages (Slovenian and Italian) than monolinguals 

did. Slower processing speed for L2 morphosyntax thus appears not to be a correlate of 

language dominance or an effect of age of acquisition.  

Second, processing speed correlates with age beyond the end of a putative critical 

period as a consequence of general cognitive age effects. Effects of cognitive aging are 

manifested in three processing limitations, i.e. reductions in processing speed, decreases 

in working memory, and deficits in attentional focus on a task (Park, 2000). Processing 

performance in these areas begins to continously decline in early adulthood (Wingfield & 

Stine-Morrow, 2000). These declines are correlated with or caused by neurophysiological 

changes according to age across the lifespan (e.g. Cabeza, Nyberg & Park, 2005; for 

review in the context of L2 acquisition, see Birdsong, 2006). Although some hold that 

linguistic aspects of sentence processing may be immune to age-related performance 

decrements (Caplan & Waters, 2005), there is general agreement that aging in adulthood 

entails slower and less efficient information integration in language comprehension. As 
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Birdsong (2006) notes, general cognitive effects of aging may then add to L2-specific 

computational limitations at L2 ultimate attainment. 

 
With increasing age, both L1 and L2 use are affected via declines in […] 
language processing. In L2 use, age effects in these domains are likely to 
be more pronounced than in the L1 case, due to a relatively low degree of 
automaticity in L2 processing. (Birdsong, 2006: 29) 

 

In the experiments in this thesis, age at testing was not controlled for, and the 

participants’ ages ranged from 21 to 66. It was ensured that the natives were roughly 

matched to the L2 participants in age, such that differences between non-native and 

native performance are unlikely to reflect age differences. However, there are differences 

in age between the non-native groups; across all experiments, mean age was 45.3 years 

for the L1 English group, 38.6 years for the L1 Dutch group and 29.5 years for the L1 

Russian group. In order to test for age effects on processing speed, a correlational 

analysis was run on both total sentence reading times for all non-natives in the self-paced 

reading task (Experiment 2) and the reaction times in the speeded grammaticality 

judgement task (Experiment 3). Age was the independent variable, and processing speed 

the dependent variable. For the self-paced task, there is a moderate correlation between 

age and reading speed r=0.366 (p<0.01). For the speeded grammaticality judgement task, 

no significant correlation obtains r=-0.19. This discrepancy might be due to the fact that 

the uniform time limit imposed in the speeded grammaticality judgement task levelled 

individual differences in speed. In contrast, the self-paced task allowed participants to 

read according to individual processing speed. Given the correlation of reading speed and 

age, the more target-like performance by the L1 Russian group might thus partially be 

due to their comparatively younger mean age. However, comparisons across L1 groups 

according to processing speed are complicated by additional L1-specific differences 

between these groups that affect processing speed, for instance, dissimilarity in script 

between German and Russian and the large number of cognates in Dutch and German. 

While the results thus suggest that age effects in L2 acquisition may partly be effects of 

general aging (see also Bialystok & Miller, 1999), it is beyond the scope of this thesis to 

investigate the precise contribution of general aging effects on L2 performance.  

 

In sum, (a) the early onset of processing inefficiency in the L2 and (b) its continuous 

decline according to age throughout adulthood show that reduced processing efficiency 

signaled by decreased processing speed in the L2 is not a maturationally bounded 

phenomenon. Instead, it indexes general effects of bilingualism that are compounded by 

general effects of aging.  

For these reasons, some researchers advocate disregarding procedural effects that 

are not maturationally bounded in the convergence criterion applied in ultimate 



Chapter 9 

 

374

attainment studies by, e.g., ignoring quantitative differences in processing speed in L2 

speakers vis à vis native speakers (e.g. Birdsong 2005).  

 

Experiments 1-7, however, document that slower and less efficient L2 processing of 

morphosyntax, rather than just being a quantitive difference in speed, affects both the 

time course and the qualitative outputs of syntactic processing. For subject-object 

ambiguities, I argued that slowness in L2 processing largely reflects inefficiencies in 

morphological checking, because L2 performance in this domain is disproportionally 

compromised at speed, i.e. the speeded judgement task (Experiments 3 and 7). L1 English 

and L1 Dutch near-natives, who perform native-like on case marking in the self-paced 

reading tasks (Experiments 2 and 6), show breakdowns of processing case marking at 

higher speed. For these groups, lower general L2 processing efficiency combines with L1 

effects, reflecting lower degrees of routinization of accessing and matching 

morphophonological paradigms. These near-natives thus appear to show qualitative 

differences compared to natives under above-normal processing demands for reasons 

entirely unrelated to critical period effects. 

As argued in Chapters 6 and 7, slower and less efficient morphological checking 

causes delays in the time course of processing in that slowdowns occur at the end of 

sentences. The L1 Russian advanced group, who showed target knowledge of case in off-

line judgements (Experiment 1), fails to apply it quickly for incremental reanalysis. 

Rather, effects of reanalysis surface at the end of sentences (Experiments 2 and 6). This 

dovetails with findings from reading-time studies that indicate that L2ers evince target 

processing effects on later segments than natives (e.g. Dekydtspotter et al., 2006) and 

findings from ERP studies in which delays in L2 speakers are marked by postponed 

onsets or extended latencies of ERP components associated with morphosyntactic 

violations (e.g. Hahne, 2001; Sabourin, 2003). Finally, the low efficiency of 

morphological checking for the L1 English advanced group conceals convergence at the 

syntax-discourse interface in off-line judgements (Experiment 5); in Experiment 6, the 

task abstracts away from these difficulties, and target-like performance is witnessed. 

These findings illustrate that computational inefficiencies due to slower speed and 

L1 effects at earlier stages in L2 processing, e.g. in lexical access for morphological 

checking, have knock-on effects in later stages in L2 comprehension, e.g. the processing 

of information structure. Similarly, Cutler et al. (Cutler et al., 2004) argue that L2 speech 

comprehension in noise suffers due to the cumulative effects of lower-level slowness or 

inefficiency in, e.g., word segmentation, lexical access, and the mapping of prosodic cues 

to interpretation (Akker & Cutler, 2003). Quantitative differences between natives and L2 

learners in processing speed and efficiency as a result of bilingualism and/or aging may 

thus implicate manifest behavioural differences in processing outcomes.  
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Summarizing, there are at least three potential sources of reduced computational 

efficiency in L2 performance: (1) General L1 effects as a consequence of bilingualism, 

such as reduced speed, limited working memory capacity, etc. (2) Specific L1 effects, 

such as L1 grammatical transfer, recruitment of L1 processing routines, L1 lexical 

interference (e.g. cognates), differences in script between L1 and the TL, etc. (3) 

Cognitive effects of general aging on the procedural efficiency of language processing. 

Although they are not maturationally bounded, these factors combine in placing greater 

burdens on L2 comprehension and production. In the next section, I discuss how these 

factors complicate research on L2 ultimate attainment that relies on quantitative identity 

in L1-L2 performance as the convergence critierion, and I outline the logic of an 

alternative conceptualization of ultimate attainment studies. 

 

9.3.2.  Ultimate attainment and the ‘Extended Pattern Approach’ 

 

Most generally, a critical period for language refers to qualitative neurocognitive changes 

within a restricted time span that curtail language acquisition capacity (Newport et al., 

2001). Critical period studies attempt to unravel these potential qualitative differences in 

language representation and processing between late L2 speakers and native speakers.  

In much research on the Critical Period Hypothesis, these putative neurocognitive 

changes are tightly associated with their possible behavioural result, namely, the failure 

of L2ers to reach native-like levels of ultimate attainment (Hyltenstam & Abrahamsson, 

2003; Long, 2005). Yet, in and of itself, the attainability of native-likeness is not tied to 

critical periods, since critical periods are defined in terms of maturationally bounded 

changes of neurocognitive organization and not in terms of behaviour (Knudsen, 2004). 

Nevertheless, native-likeness has been widely used as a behavioural operationalization of 

critical period or maturational effects in L2 acquisition (Hyltenstam, 2007; Hyltenstam & 

Abrahamsson, 2003; Long, 1990, 2005). It should be borne in mind, though, that the 

standard of native-likeness is only a valid operationalization in testing for critical period 

effects insofar as it captures differences that ultimately relate to maturationally bounded 

aspects of neurocognitive language representation and processing. 

However, as a criterion for L2 ultimate attainment, native-likeness faces at least 

four empirical problems: First, as I discussed above, lower processing speed as a general 

bilingualism effect and general aging effects affect L2 performance (Section 9.3.1). 

Second, effects of grammatical L1 transfer may implicate partial non-native-likeness in 

L2 acquisition for reasons independent of critical periods (Section 9.2.3.13, see also 

Schwartz & Sprouse, 1996). Third, as discussed in detail by Birdsong (2005b), it is 

questionable whether native-likeness should comprise all aspects of language, including 

idioms, proverbs and metaphors (as suggested in Hyltenstam & Abrahamsson, 2003). 

After all, these aspects more likely reflect cultural socialization to some extent than 

exclusively language acquisition capacity. Fourth, native-likeness presupposes some kind 
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of native speaker to be used as the norm and empirical benchmark for L2 acquisition. 

However, it is difficult to define the ‘native speaker’ (e.g. Birdsong, 1989; Davies, 2003). 

Defining native-likeness in terms of the range of native performance, as commonly done 

in critical period studies, cannot solve the problem: Native-speaker linguistic 

performance varies according to education (Juffs, 2007), working memory capacity and 

age (see above). Against this background, it is not clear what the native group for 

comparison in L2 ultimate attainment research should be. For instance, if L2 speakers fail 

to reach quantitative performance levels of native speakers matched in age, education and 

memory span, but they – hypothetically – perform on a par with low-educated, low-span 

elderly native speakers, what does that mean in terms of the Critical Period Hypothesis?  

Applying a strict and comprehensive criterion of native-likeness may thus amount 

to committing a ‘comparative fallacy’ (Bley-Vroman, 1983) of pitting non-native 

performance against native performance without consideration of whether potential 

differences are significant, i.e. whether they index qualitative dissimilarities in 

neurocognitive language representation and processing. Conceptually, the native-likeness 

standard thus runs the risk of mistaking effects of bilingualism, L1 transfer, or gradual 

and unbounded age effects for critical period effects (see also Birdsong, 2005b; Cook, 

1997; Eubank & Gregg, 1999; Grosjean, 1998).  

 

In light of these problems, it seems worth considering whether there is an approach to L2 

ultimate attainment that does not rely on absolute performance comparisons between 

groups. In research testing for qualitative (dis-)similarities in grammatical representation 

and neurocognitive processing, a possible reconceptualization in this vein may be the 

study of relative distinctions across a range of related phenomena in the L2 grammar as a 

gauge of its internal coherence. Dubbed the ‘pattern hypothesis’ (Martohardjono, 1998), 

the investigation of multiple sites in the IL grammar seeks to unravel its internal 

systematicity as specified by grammatical architecture (see also Schwartz & Sprouse, 

2000). The pattern hypothesis abstracts away from comparisons of absolute performance 

between non-natives and natives and focusses on fundamental identity in linguistic 

representation. 

The pattern hypothesis is perhaps best illustrated by a study on long distance  

wh-movement by Martohardjono (1993) that tested whether constraints on wh-movement 

are operative in L2 grammars. The study focussed on the relative distinctions between 

‘strong’ and ‘weak’ violations of wh-constraints. Strong and weak violations denote 

relative degrees of ungrammaticality invoked by the severity and interaction of 

movement violations as defined in the Barriers framework (Chomsky, 1986). In a cross-

linguistic comparison of grammaticality judgements from intermediate learners of 

English whose L1s are Chinese, Indonesian and Italian, and native English controls, 

Martohardjono (1993) reports differences in absolute judgements between L2ers and 

natives and among the different L1 groups; however, all groups were found to make 
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gradient (target-like) distinctions between strong violations and weak violations (see also 

Li, 1998). Since L2ers show a pattern of behaviour conforming to distinctions in 

grammatical architecture, their relative pattern of performance bears witness to 

underlying knowledge of the target grammar, even though it does not always surface 

unperturbed by performance confounds in target absolute performance levels (for child 

L1 acquisition, see also Grimshaw & Rosen, 1990). 

 

The present study can be seen as an extension of the pattern hypothesis, first, to L2 

ultimate attainment and, second, to L2 processing. These two additions are central 

features of the ‘Extended Pattern Approach’ which investigates the internal systematicity 

of endstate L2 systems across interconnected grammatical phenomena in linguistic 

representation and processing. First, the focus on L2 ultimate attainment isolates 

permanent properties of L2 acquisition. Research on developing L2 learners that finds 

non-convergent patterns of L2 behaviour meets the potential objection that non-

convergence might give way to convergence on the TL in later acquisitional stages. Since 

near-natives can be assumed to have reached a steady state of L2 acquisition that will not 

significantly develop further, any non-convergence can be taken to be a permanent 

feature of L2 acquisition (see also Borer, 1996; Sorace, 2003). Second, the Extended 

Pattern Approach extends the pattern hypothesis previously formulated with respect to 

grammatical competence to L2 processing, so that knowledge representation as well as 

processing can be considered in conjunction. Unlike the off-line tasks predominantly 

used in the study of L2 ultimate attainment, processing tasks do not make it possible to 

apply explicitly memorized or metalinguistic knowledge (Clahsen & Felser, 2006b; 

White & Juffs, 1998). Finding convergent processing effects across several tasks and 

related phenomena is a strong indication that L2ers access the same cognitive knowledge 

sources in language processing as native speakers. Since it spans related domains of 

grammatical knowledge and processing, the Extended Pattern Approach to L2 

representation and processing is thus not limited in its conclusions to applying the 

criterion of quantitive identity in performance to each and every experiment; rather, it 

evaluates the overall systematicity of grammatical representation and processing at L2 

ultimate attainment.
6
  

 

In the present study, all near-native groups evince a coherent and interlinked relative 

pattern of performance on the syntax, morphology, information structure and argument 

structure of scrambling. In off-line judgements, acceptance rates of scrambling are 

affected by information structure (Experiment 5). In on-line processing, syntactic 

                                                 
6 Note that the Extended Pattern Approach is different from the ‘multiple-task’ method (Birdsong, 2005c) 

that strives to circumvent problems with the native-likeness standard on one task by investigating whether 

late L2 learners perform native-like on several (unrelated) tasks (see Chapter 1.4.4, e.g. Marinova-Todd, 

2003; van Boxtel, 2005). Crucially, the multiple-task method does not do away with the (problems of the) 

native-likeness standard; rather, it applies it across several tasks and phenomena. 
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reanalysis, first, interacts with morphology in that reanalysis strength varies according to 

the informativity of morphological features, i.e. case versus verbal agreement 

(Experiments 2 and 3): Reanalysis costs are higher for OS orders disambiguated by case 

than for OS orders disambiguated by verbal agreement; in ungrammatical sentences, case 

violations are harder to detect than verbal agreement violations, since case violations 

prompt reanalysis. Second, syntactic reanalysis interacts with information structure in 

that reanalysis costs are modulated by the felicity of IS contexts (Experiment 6): 

Reanalysis costs for OS orders are lower in IS contexts that match the IS of scrambling 

than in mismatching contexts. Third, syntactic reanalysis interacts with argument 

structure in that reanalysis costs differ between dative-active and dative-experiencer 

verbs (Experiment 7): Due to their thematic OS base order, OS orders with dative 

experiencers evince no or reduced reanalysis costs compared to SO orders. These 

interactions obtain even though not all L2 near-native groups demonstrate performance 

levels congruent with natives in absolute terms. Where L1 and L2 performance levels are 

not identical, similar performance patterns are seen at lower accuracy levels; in other 

words, the L2 near-natives do not all converge on absolute native performance levels, but 

they converge on relative target patterns of performance. Moreover, deviations from the 

relative target pattern by the L1 Dutch group on the IS of scrambling and by the L1 

English group on the argument structure of scrambling could be linked to learnability due 

to L1 transfer (Section 9.2.3.12).  

In short, the relative target pattern across interfaces and across tasks in 

Experiments 1-7 points to the involvement of interlinked L2 grammatical representations 

and to the use of articulated grammatical architecture in near-native L2 processing. Given 

that evidence of the interdependence of syntactic and interface aspects of scrambling is 

rare and non-transparent in the TL input, it is unlikely that the internal systematicity of 

near-native IL systems is directly patterned on the TL input or somehow accidental. 

Furthermore, processing tasks do not readily allow for the application of explicit or 

metalinguistic knowledge rendering it unlikely that different knowledge sources are 

tapped in L2 performance compared to native processing. Rather, the systematic pattern 

of near-native L2 performance across tasks is indicative of modular interface-economic 

grammatical organization and processing akin to that of native grammars (Chapter 3) and 

native processing (Chapter 4).   

 

In sum, the Extended Pattern Approach investigates qualitative identity between native 

and non-native grammatical representation and processing at L2 ultimate attainment 

against the background of an articulated theory of (non-)native (psycho-)linguistic 

competence. By considering multiple related phenomena, it goes beyond previous 

research on L2 processing that tests whether L2ers show target processing on a single 
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phenomenon.
7
 It assesses whether the internal systematicity of IL grammar and 

processing at L2 ultimate attainment conforms to native (psycho-)linguistic architecture. 

Its criterion for convergence is whether endstate L2ers show a target relative pattern 

across a range of interconnected linguistic phenomena, and not whether they exhibit 

quantitative performance identity. Needless to say, studies framed within the Extended 

Pattern Approach should attempt to account for quantitative differences between non-

native performance and native performance as well; importantly, though, against the 

background of a target pattern of L2 processing, these quantitative differences can be 

conceptually separated from qualitative differences in grammatical representation and 

processing. 

 

9.4.  Reconsiderations of previous studies  

 

As this thesis is one of the first studies on ultimate attainment that investigates multiple 

syntactic interfaces in cross-linguistic perspective, it has implications for L2 research in 

various domains. 

 

9.4.1.  L2 research on scrambling 

 

Most directly, this study complements previous research on the L2 acquisition of 

scrambling. This thesis demonstrates that difficulties in the L2 acquisition of scrambling 

at relatively lower proficiency levels (e.g. Iwasaki, 2003; Jackson, 2005; Koda, 1993; 

Neeleman & Weerman, 1997) give way to cross-linguistic convergence at near-native 

levels. In line with the cross-sectional study by Unsworth (2005) on L2 Dutch 

scrambling, this study finds that protracted problems predominantly occur at the syntactic 

interfaces of scrambling. Moreover, the present study accrues further evidence of L1 

transfer, previously attested for the syntax of scrambling in Koda (1993) and Hopp (2002; 

2005). It is shown that these L1 effects systematically extend beyond syntax to the 

interfaces of scrambling, in particular, to the syntax-discourse and to the syntax-argument 

structure interfaces.  

With respect to the processing of scrambling, the present experiments go beyond 

initial insights into the real-time comprehension of L2 German scrambling by Jackson 

(2005). Confirming the speculations in previous off-line studies (e.g. Clahsen, 1988; 

Hopp, 2002; Iwasaki, 2003; Koda, 1993; Unsworth, 2005), this thesis showed that non-

target-like behaviour on scrambling in the L2 derives in large part from difficulties in 

                                                 
7 It is important to recognize that the Extended Pattern Approach is formulated for L2 ultimate attainment. 

Although it can be applied to relatively lower-proficient L2ers, e.g. the advanced L2 groups in this study, 

qualitative identity is not supposed to necessarily hold for earlier stages in L2 development. Developmental 

stages in L2 acquisition may be characterized by different grammatical representations and differences in 

processing between L2ers and natives, for instance, due to L1 transfer and/or non-target analyses of the 

input (e.g. Schwartz & Sprouse, 1996; Thomas, 1995; White, 1992).  
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accessing morphological information in real time in order to effect syntactic reanalysis. 

As a consequence, especially less proficient L2 learners (i.e. the advanced groups in this 

study) fail to carry out phrase-structure revision incrementally.  

 

9.4.2.  L2 processing of morphosyntax  

 

The present study also adds to the nascent body of research on the L2 processing of 

morphosyntax. Unlike previous studies that compared native speakers to L2 learners at 

intermediate to advanced proficiency levels (e.g. Jiang, 2004; Marinis et al., 2005; 

Sabourin, 2003), this study includes both advanced and near-native L2 speakers. 

Experiments 1 through 3 show significant differences between advanced and near-native 

L2 groups, with the near-natives demonstrating target-like processing of subject-object 

ambiguities disambiguated by morphological marking. The present study thus highlights 

the crucial role of proficiency for comparisons between non-native and native speakers in 

L2 processing. 

In light of the present findings, the previous processing studies that examine L2 

speakers at below-near-native levels of proficiency must be seen as addressing a stage in 

L2 development, yet they do not speak to the potential outcome of L2 development. 

Specifically, the results from previous research claiming that L2ers do not construct 

syntactic dependencies in on-line processing (Clahsen & Felser, 2006b; Marinis et al., 

2005; Papadopoulou & Clahsen, 2003) cannot be upheld as a generalization about all 

stages of L2 processing. With respect to the question whether L2 processing of 

morphosyntax is identical to native processing, earlier studies must, in retrospect, 

therefore be taken to have been premature in their conclusions based on comparisons of 

developing L2 learners and endstate L1 speakers. 

 

9.4.3.  The syntax-morphology interface in L2 acquisition 

 

This study adds to research on L2 difficulties with inflection at the syntax-morphology 

interface (for overview, e.g., White, 2007). Problems were found to be of two kinds: (a) 

limitations in access to and mapping of morphophonological forms and features and (b) 

insufficient lexical learning of dative verbs. As shown in the analysis of the fill-in-the-

blank task, systematic defaults are supplied when target-like retrieval and mapping of 

morphosyntax fail. These defaults were shown to be underspecified forms, inserted 

according to the featural make-up of morphophonological paradigms (McFadden, 2004). 

In comprehension experiments, accuracy on inflectional case morphology correlated with 

task demands (Experiments 1-3). The systematicity of default inflection and their 

dependence on task demands in the L2 groups suggest that these difficulties are to a large 

extent due to computational limitations (e.g. Prévost & White, 2000b), rather than to 
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misrepresentations (e.g. Franceschina, 2005; Hawkins & Chan, 1997) or to misanalyses at 

the level of morphological competence (e.g. Lardiere, 2005).  

 

9.4.4.  The syntax-discourse interface in L2 acquisition 

 

Recent studies on the syntax-discourse interface at L2 ultimate attainment identify 

protracted difficulty of L2 speakers to acquire target-like discourse-to-syntax mappings, 

unless these mappings are analogously realized in the L1 (Chapter 1.3.6.3). In contrast, 

Experiments 5 and 6 document that convergence on syntax-discourse relations on 

scrambling obtains in off-line judgements and on-line processing for the L1 English and 

L1 Russian groups. This finding is incompatible with accounts claiming that the L1 fully 

determines convergence (Sorace, 2003), since English has neither scrambling nor its 

associated interpretable feature. There is thus no evidence that the syntax-discourse 

interface per se presents problems in advanced L2 acquisition. Rather, as the results from 

the L1 Dutch group suggest, convergence at the syntax-discourse interface at L2 ultimate 

attainment seems to be constrained by learnability, ultimately due to L1 transfer.  

 

9.4.5.  The syntax-lexicon interface in L2 acquisition 

 

Experiment 7 on the syntax-argument structure interface shows that L2 learners map 

thematic distinctions to syntax in L2 processing, even if these distinctions are not 

analogously realized in the L1 (Frenck-Mestre & Pynte, 1997; Juffs, 1998; Montrul, 

2004). In line with the off-line study by Sorace (1993), the on-line experiment finds L1 

effects on convergence in that thematic L1 properties transfer in L2 processing (Frenck-

Mestre & Pynte, 1997; Juffs, 1998): The availability of thematic OS orders with dative-

experiencer verbs in Dutch and Russian facilitates processing of non-derived OS orders 

vis à vis that of the L1 English group. Further research is necessary to test whether these 

L1 effects are ultimately to be situated at the level of grammatical representation and/or 

processing routines. 

 

9.4.6.  Interacting effects across interfaces 

 

Finally, by exploring L2 performance across different interfaces, this study considered 

potential  interference or interaction effects between interfaces. On the one hand, it was 

seen that computational problems at the syntax-morphology interface impinge on 

performance at the syntactic interfaces with information structure and argument structure. 

Inflectional morphology seems to constitute the ‘bottleneck’ in L2 acquisition 

(Slabakova, 2006) that most likely cuts short convergence at L2 ultimate attainment. On 

the other hand, it was also shown that the processing load of interface information affects 

convergence.  
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In the context of German scrambling, processing load characterizes interfaces in 

two ways. First, interface phenomena by definition involve the integration (mapping) of 

multiple types of information (e.g. syntactic, morphological and IS), and such integration 

might strain or exceed the processing capacities of L2 speakers. For instance, processing 

interface information with scrambling inherently requires larger computational costs than 

processing only the syntax of scrambled orders. Difficulties at the interfaces in L2 

acquisition may in large part just reflect the additional computational tasks characteristic 

of interface mappings, rather than any problem specific to grammatical interface 

knowledge. 

Second, economy or default strategies in (L2) processing of syntax might favour a 

more parsimonious structural option compared to a more complex, derived syntactic 

structure associated with interface mappings (e.g. SO versus OS in German, or SV versus 

VS in Italian, see Belletti et al., 2007). Since these structures require relatively costly 

phrase-structure revision, L2ers may not accept or produce some of these syntactic 

structures in the first place. Alternatively, the computaton of derived syntactic orders, e.g. 

scrambling, may tax computational resources of the processor such that no resources are 

left to compute interface mappings, e.g. information structure or interpretive constraints. 

For derived OS orders in German, advanced L2 speakers do not fully compute the syntax 

of these orders in parsing; as a consequence, they fail to evince appropriate discourse 

mappings associated with these orders. Failure of L2 speakers to show interface 

knowledge might thus in some cases result from economy considerations that minimize 

processing resources for syntax rather than from problems related to interfaces (see also 

Sorace, 2005).  

 

9.5.  Limitations of the present study  

 

This thesis has gathered evidence of L2 grammatical competence and processing 

performance across a variety of tasks, specifically, off-line judgements, speeded 

judgements and self-paced reading, in order to investigate grammatical and processing 

(non-)convergence at L2 ultimate attainment. Ideally, these reaction-time methods should 

be supplemented with other psycholinguistic methods, such as eye-tracking, event-related 

potentials and imaging techniques, in order to furnish converging evidence on L2 

processing performance.  

Given my attempt to consider a variety of interfaces at L2 ultimate attainment, I 

could not explore individual interfaces in great depth. Particularly for the syntax-

semantics interface and the syntax-argument structure interface, more experimentation is 

needed to put the present results into perspective. For the syntax-information structure 

interface, it would be desirable to run experiments that include additional conditions, e.g. 

contrastive and corrective focus contexts, to amass direct evidence that supports the 
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hypothesized relation between the null effect of IS on scrambling and persistent L1 

transfer effects for the L1 Dutch groups observed in Experiments 5 and 6. 

A further limitation of the present experiments is that they consider L2 

comprehension only. In particular for inflectional morphology, non-convergence in 

endstate L2 grammars, though attested also in comprehension tasks (Franceschina, 2005; 

Jiang, 2004; 2007), has been found to be more pronounced in production data (Lardiere, 

2007; White, 2003a). The written (fill-in-the-blank) production task on case (Chapter 6) 

illustrates that case marking, in particular for lexical case, presents problems even in 

untimed written production. As a next step, spontaneous and elicited spoken production 

data are needed to measure (a) the extent to which difficulties with inflectional 

morphology are magnified in production and (b) the extent to which the relative 

difficulties of, e.g., verbal agreement and case marking are replicable in production. 

Finally, this study could not address interindividual differences in computational 

resources by systematically exploring effects of cognitive aging, proficiency, length of 

exposure, working memory or processing speed on L2 processing. For a more complete 

picture of the scope of computational limitations in L2 processing, it is desirable to match 

L2 subjects in age, length of exposure, working memory span etc. or to systematically 

explore interindividual differences along these lines. 

 

9.6.  Predictions  

 

The interpretation of the findings across Experiments 1 to 7 in light of the Fundamental 

Identity Hypothesis that computational resource limitations in large part underlie non-

convergence gives rise to several testable predictions about L2 performance at ultimate 

attainment. 

First, the degree of target-like L2 performance on morphosyntax, involving 

morphological checking, should correlate with task demands in language processing. In 

particular, levels of target-like performance should increase under lower computational 

load, such that convergence is observed under minimized processing efforts, at least for 

sufficiently advanced or near-native L2ers.  

 

Second, natives should evince similar performance patterns to (very advanced) L2ers 

under processing conditions exogenously approximating the endogenous computational 

resource restrictions in L2 language processing.
8
 Specifically, natives operating under 

increased task demands are expected to show problems in morphological checking 

resembling those of L2 speakers performing at lower task demands. Conversely, 

performance of L2ers under increased task demands should suffer to a greater extent than 

                                                 
8 This prediction does not apply to phenomena where L1 transfer leads to differences in grammatical 

representation due to learnability. 
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native performance under the same demands, as lower L2 processing resources are 

depleted sooner (see also Cutler et al., 2004).  

 

Third, L2 processing routines in morphosyntax are aided by analogous routines in the L1. 

This can be examined by testing a variety of, e.g., morphosyntactic ‘mappings’ 

instantiated differently across L1s in a cross-linguistic study. In contrast to effects of 

grammatical L1 transfer that should surface across different task demands, effects of L1 

processing routines, like the L1 benefit in case checking for the L1 Russian group, should 

occur predominantly under increased computational load in L2 processing.  

 

In the context of the present experiments, these three predictions could be explored by 

varying the presentation rate in speeded judgements for L2ers and native speakers. 

Further, these predictions could be tested across different grammatical constructions and 

different experimental methods that systematically vary in task demands. Future research 

will gauge the extent to which the Fundamental Identity Hypothesis holds up to evidence 

from different grammatical phenomena and from different L1 groups.  

 

9.7.  Conclusion 

 

This thesis investigated grammatical knowledge and on-line use of grammatical 

knowledge at L2 ultimate attainment across a range of grammatical interfaces. Its aim 

was to identify loci of convergence and non-convergence, following the suggestion that 

the interfaces of syntax are particularly prone to non-convergence at L2 ultimate 

attainment (the ‘Interface Hypothesis’). I tested different interfaces to ascertain whether 

non-convergence reflects critical period effects incurring qualitative L1 versus L2 

differences in grammar and/or processing.  

Seven experiments on German scrambling indeed adduced new evidence that 

interfaces present difficulty in L2 acquisition up to and including ultimate attainment. Of 

the various groups tested, only near-native L1 Russian group converged on native 

performance across all experiments. However, across off-line and on-line experiments, 

the pattern of results in this study does not indicate qualitative differences between non-

natives and natives at any interface that are suggestive of critical period constraints; 

instead, the off-line and on-line data point to computational limitations in accessing and 

mapping morphological information to syntax. Such problems at the syntax-morphology 

interface were shown to also affect performance at other interfaces, e.g. the syntax-

discourse interface. Further, (non-) convergence was found to be delimited by L1 effects 

of learnability at the syntax-discourse interface. In total, the pattern of non-convergence 

across L1 groups, across grammatical interfaces and across tasks was explained as a 

consequence of an interaction of computational limitations and L1 effects. Crucially, 

these factors inform L2 acquisition independently of critical periods. The present data are 
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thus compatible with the Fundamental Identity Hypothesis which posits fundamental 

identity between adult L2ers and natives for grammatical representation and processing.  

The combination of off-line and on-line tasks on a range of interrelated 

phenomena spanning various interfaces also bore witness to systematic patterns of L2 

performance at L2 ultimate attainment. Cross-linguistically, this thesis documented that 

late near-native L2 learners of German have target-like, systematic and intertwined 

grammatical representations across syntactic interfaces and apply these rapidly in on-line 

processing. I suggested that the Extended Pattern Approach focusing on systematicity in 

grammatical representation and processing may be a useful criterion in L2 ultimate 

attainment studies. 

Finally, this thesis highlights the role of the interface of grammar with 

performance systems in studies on L2 ultimate attainment by considering the interaction 

between grammatical representation, sentence processing and performance factors. In this 

cross-linguistic study on L2 ultimate attainment, I sought to demonstrate that the 

comparison of off-line and on-line data across grammatical interfaces is a fruitful line of 

research in studying L2 ultimate attainment and, conversely, that the study of ultimate 

attainment can add useful evidence to these areas of L2 research.  
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Appendix A. Biodata on L2 participants 
 
Table A.1 lists information on the participants who took part in Experiments 1-5. Table A.2 lists 

information on the participants who took part in Experiments 6 & 7, including the dative pretest. 

 
Group Subject Sex Age Age 

of 

Onset 

Length of 

Exposure  

Length of 

Residence 

Other 

languages 

(level) and 

order of 

acquisition 

Score 

in 

speech 

rating 

C-

test 

score 

3002 f 55 27 27 12 F(adv)-G 6.6 48 

3003 f 53 22 31 31 F(int)-Lat-G-

I(beg) 

8.5 69 

3004 m 43 15 28 16 G-F(int)-

Rus(beg) 

8.0 63 

3007 f 51 14 23 23 F(int)-Lat-G 4.6 48 

3011 m 62 12 25 25 F(int)-G 5.0 69 

3012 f 46 12 14 12.5 F(int)-G 4.4 55 

3015 m 58 21 28 28 - 5.7 66 

3016 f 41 26 14 14 Urdu(int)-

Hindi(int)-

F(beg)-G 

6.8 63 

3019 m 66 30 35 30 F(adv)-G-

S(int) 

6.8 61 

L1 

English 

advanced 

3061 m 31 14 17 3 - 5.4 53 

3001 f 38 17 21 19 S(int)-G-

D(beg) 

8.4 76 

3005 f 35 19 16 12 F(beg)-G-

I(int)-S(beg) 

7.2 75 

3008 f 40 11 29 13 G-S(beg) 8.3 80 

3010 f 55 13 41 32 Lat-F(int)-G-

S(beg) 

8.6 75 

3017 f 43 14 29 19 G-F(beg)-

I(beg) 

8.1 81 

3030 m 31 12 19 8 F(int)-G-

S(int)-I(beg) 

7.0 91 

3031 f 38 22 16 16 F(int)-G 8.9 87 

3032 m 27 15 12 3 F(int)-G 6.4 76 

3033 m 42 15 27 18 - 8.6 87 

L1 

English 

near-

native 

3060 m 27 15 112 5 G-F(int) 5.4 77 

6005 f 33 12 21 6 E(adv)-G-

F(beg)-

S(beg) 

5.8 53 L1 Dutch 

advanced 

 

 

(cont.) 
6006 m 40 12 28 15 E(adv)-

F(beg)-G 

7.3 52 
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6008 f 34 12 21 12.5 E(adv)-

F(int)-G-

S(beg) 

8.9 65 

6013 m 58 15 43 5 F(int)-

E(adv)-G 

6.8 70 

6014 m 28 14 14 3 E(adv)-

F(beg)-G 

6.1 55 

6020 f 36 12 24 6 E(adv)-

F(adv)-

Arab(beg) 

7.8 73 

6021 f 49 12 36 13 E(int)-

F(beg)-G-

I(beg) 

6.8 52 

6022 m 33 13 20 3 E(adv)-

F(int)-G 

7.6 60 

6023 f 36 11 25 11 Thai(beg)-

E(adv)-

F(int)-G-

Chin(int) 

9.7 71 

(cont.) 

6025 f 41 26 14 3 E(adv)-

F(int)-G 

7.7 58 

6001 f 24 12 12 9 E(adv)-

F(int)-G-

S(beg) 

8.4 82 

6003 f 35 13 22 15 E(adv)-

F(beg)-G-

S(adv) 

8.3 85 

6004 f 37 13 24 14 E(adv)-

F(beg)-G-

Dan(int) 

9.6 100 

6007 f 40 12 28 15 E(adv)-G-

F(adv)-I(beg) 

8.8 80 

6009 f 38 13 25 15 E(adv)-G-

F(beg)-I(beg) 

8.5 81 

6010 f 45 12 32 20 E(adv)-

F(int)-G-

Arab(beg) 

9.2 86 

6011 f 33 11 19 11 E(int)-F(int)-

G-Lat 

9.4 75 

6015 m 30 12 18 4 E(adv)-G-

F(int) 

7.5 88 

6024 f 38 14 24 9 E(int)-F(int)-

G-S(beg) 

7.9 82 

L1 Dutch 

near-

native 

6026 f 48 16 32 30 F(int)-E(int)-

G-Nor(beg) 

7.8 100 

 

(cont.) 
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4001 f 26 12 14 12 G-E(beg) 8.0 63 

4008 f 30 11 20 7.5 G-S(beg)-

D(int) 

6.0 69 

4010 f 28 13 15 10 G-E(beg)-

D(int) 

5.4 58 

4011 f 39 27 12 12 Ukr(adv)-

E(beg)-G 

5.1 69 

4013 f 25 11 14 3 G-E(beg)-

Pol(adv) 

4.8 58 

4015 f 23 12 11 3 G-F(beg)-

E(beg) 

5.7 58 

4018 f 49 37 12 12 G-E(beg) 5.6 58 

4019 f 39 16 24 15 E(adv)-

F(beg)-G 

7.0 59 

4023 f 25 11 14 5 G-E(int) 6.7 55 

(cont.) 

L1 

Russian 

advanced 

4030 f 26 11 16 3 Rom(adv)-G-

E(int)-

Pol(beg) 

7.3 66 

4002 f 34 19 15 14 E(int)-G 8.1 85 

4003 f 26 11 15 10 G-E(int)-

S(adv)-

I(beg)-F(beg) 

9.8 85 

4004 m 26 11 15 4 Rom(int)-G-

E(int)-I(beg) 

7.1 78 

4005 f 36 24 11 11 E(int)-G 5.6 92 

4009 f 23 11.5 11 11 E(adv)-G-

F(int) 

9.5 90 

4016 f 22 12 10 10 G-E(beg) 7.4 80 

4017 f 25 11 15 4 Ukr(adv)-G-

E(beg) 

7.3 75 

4020 f 21 11 10 4 E(adv)-G-

I(beg) 

7.2 85 

L1 

Russian 

near-

native 

4021 m 28 13 15 14 E(int)-

Mold(beg)-G 

75 9.2 

Table A.1. Biodata on participants for Experiments 1-5. Other languages indicated are stated in 

order of acquisition. Self-assessed proficiency level (beg[inner], int[ermediate], adv[anced]) is 

indicated in parentheses. (G-German; E-English; F-French; S-Spanish; I-Italian; D-Dutch; 

Arab-Arabic; Rom-Romanian; Ukr-Ukranian; Mold-Moldavian; Thai-Thai; Chin-Chinese; Nor-

Nowegian; Dan-Danish; Pol-Polish; Rus-Russian). 
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Group Subject Sex Age Age 

of 

Onset 

Length 

of 

Exposure  

Length 

of 

Reside

nce 

Other 

languages 

(level) and 

order of 

acquisition 

Score 

in 

speech 

rating 

C-test 

score 

3100 m 36 23 13 14 Irish(beg)-

D(beg)-G 

5.4 55 

3122 f 61 18 43 7 S(adv)-G 4.3 61 

3123 m 32 21 11 6 G-F(beg) 6.2 55 

3129 f 39 14 25 11 F(beg)-G 6.7 71 

L1 

English 

advanced 

3003, 3004, 3007, 3011, 3019 (see Table A.1) 

3102 m 25 13 12 5 G-S(beg)-

F(beg)-D(beg) 

6.0 78 

3104 m 52 16 39 21 F(adv)-G-S(int)-

Du(beg) 

7.5 79 

3115 m 34 12 12 7 F(beg)-G 8.0 77 

3120 f 60 14 46 30 F(adv)-Lat-G-

I(int) 

7.6 77 

L1 

English 

near-

native 

3005, 3008, 3010, 3017, 3031 (see Table A.1) 

6106 f 51 12 39 22 E(int)-G-F(beg) 8.8 70 

6107 f 35 13 24 14 E(adv)-F(beg)-

G-Swe(int) 

6.8 65 

6110 m 36 13 22 12.5 E(adv)-G-

F(beg)-Pol(beg) 

7.2 69 

6112 f 36 13 23 10 E(adv)/F(int)-G 8.4 71 

6113 m 34 12 21 7 E(adv)-G-S(beg) 8.0 42 

6116 f 55 30 25 19 E(adv)-G-F(int)-

I(adv) 

7.7 72 

6122 m 45 12 33 16 E(int)-F(beg)-G 9.2 70 

6140 m 29 19 10 10 E(adv).G-F(beg) 9.5 61 

L1 

Dutch 

advanced 

6005, 6008, 6020 (see Table A.1) 

6101 f 27 12 15 6 E(adv)-F(adv)-

G-S(beg) 

9.4 81 

6102 f 38 13 25 16.5 E(adv)-F(beg)-G 8.6 78 

6105 m 87 14 36 25 E(adv)/F(beg)-G 7.0 87 

6111 f 33 16 17 13 E(int)/F(beg)-G 9.1 75 

6121 m 54 12 41 30 F(int)-E(adv)-G-

S(beg) 

9.5 76 

6125 m 53 14 39 36 E(int)-G-F(beg) 9.3 79 

L1 

Dutch 

near-

native 

 

 

 

 

 6003, 6009. 6011, 6024 (see Table A.1) 

4108 f 26 13 13 2 G-E(int)-

Pol(adv) 

6.1 59 

4116 f 28 17 11 4  7.4 68 

4142 f 43 12 31 4 G-I(beg) 7.1 64 

4145 f 29 23 6 2 E(int)-G 7.6 68 

L1 

Russian 

advanced 

 

 

 

(cont.) 
4146 f 23 12 11 3 E(int)-G-

Du(beg)-F(beg) 

8.3 74 
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4150 f 29 15 14 14  9.4 71 (cont.) 

4001, 4008, 4010, 4011, 4015, 4019 (see Table A.1) 

4135 f 40 11 30 15 Ukr(adv)-G-

Pol(int)-E(beg) 

9.3 80 

4138 f 30 17 13 13 Ukr(adv)-

F(neg)-E(adv)-

Hebrew(int)-G 

8.7 86 

4140 f 25 11 15 14 G-E(adv)-F(beg) 9.3 80 

4143 f 27 12 15 11 G-E(int) 9.0 84 

L1 

Russian 

near-

native 

4002, 4003, 4004, 4005, 4016, 4020 (see Table A.1) 

Table A.2. Biodata on participants for Experiments 6-7. Other languages indicated are stated in 

order of acquisition. Self-assessed proficiency level (beg[inner], int[ermediate], adv[anced]) is 

indicated in parentheses. (G-German; E-English; F-French; S-Spanish; I-Italian; D-Dutch; 

Arab-Arabic; Ukr-Ukranian; Pol-Polish; Swe-Swedish). 
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Appendix B. C-test 
 
Text 1: 
Öko-Energie wird weltweit ausgebaut 
 
Der weltweite Stärkung der erneuerbaren Energien ist beschlossene Sache. Die Vertreter von 154 Staaten 
verpflichteten sich in Bonn auf ein umfangreiches Programm, dessen Umsetzung von der Uno überwacht 
werden soll. 
 
Eine Mill_iarde_ Menschen sol_len_ künftig Zug_ang_ zu St_rom_ und Wä_rme_ erhalten, s_o_ 
der Besc_hluß_ zum En_de_ der interna_tionalen_ Konferenz üb_er_ regenerative 
Energie_quellen_ in Bonn. Nach viert_ägigen_ Diskussionen bekun_deten_ die Deleg_ierten_ 
nicht n_ur_ ihren polit_ischen_ Willen, d_ie_ Nutzung v_on_ Energie a_us_ Wind, So_nne_, 
Wasser, Biom_asse_ und Erdw_ärme_ wesentlich stä_rker_ als bis_her_ voranzutreiben. Sie 
leg_ten_ auch e_in_ Programm m_it_ 165 freiw_illigen_ Aktionen auf, deren Umsetzung von den 
Vereinten Nationen überwacht werden soll. 
 
Text 2: 
Ab ins Bett! 
 
Göttinger Forscher warnten kürzlich, dass ein Endlos-Studium das Sexualleben deutlich dämpft. 
"Sexologe" Werner Habermehl sieht es umgekehrt: Regelmäßiger Verkehr verkürze das Studium, steigere 
die "geistige Leistung signifikant" und verbessere so auch die Noten, behauptet der Hamburger 
Sozialwissenschaftler. 
 
Schon 26 Sem_ester_ auf d_em_ Buckel u_nd_ immer no_ch_ kein Exa_men_ in Sicht? Das 
mu_ss_ nicht n_ur_ am Nebe_njob_ oder d_em_ Lernpensum lie_gen_, behauptet d_er_ 
Sozialwissenschaftler Werner Habermehl: "W_er_ kein erfü_lltes_ Sexualleben h_at_, braucht 
län_ger_ fürs Stu_dium_." 
Untersuchungen sei_nes_ Instituts GEWIS zei_gten_, dass regel_mässiger_ Verkehr d_ie_ 
"geistige Leis_tung_ signifikant verbe_ssert_" und so_mit_ die Abschlu_ssnote_ beeinflussen 
wü_rde_. Wer dag_egen_ enthaltsam le_be_, "verkrampft sch_nell_ und i_st_ unausgeglichen". 
 
Text 3:  
"Einstieg gelungen - aber auch nicht mehr" 
Reaktionen auf den Kompromiss beim Zuwanderungsgesetz 
 
Nach der Einigung zwischen Regierung und Opposition hält auch die Integrationsbeauftragte des Bundes, 
Marieluise Beck, den Kompromiss über das Zuwanderungsgesetz für tragfähig.  
 
Die Grünen-Polit_ikerin_ räumte ab_er_ ein, da_ss_ nicht d_as_ modernste Ausländ_errecht_ 
Europas gesch_affen_ worden s_ei_. Mit d_er_ Anwerbung v_on_ hochqualifizierten 
Arbeits_kräften_ sei e_in_ Einstieg gelu_ngen_, "allerdings au_ch_ nicht me_hr_". Sie ge_he_ 
davon a_us_, dass i_n_ den näch_sten_ Jahren wie_der_ Anwerbemög_lichkeiten_ geschaffen 
wer_den_ müssten. "Denn vor dem Hintergrund der demografischen Entwicklung brauchen wir 
auch Zuwanderung, um unsere Wachstumschancen für die Zukunft zu wahren." 
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Text 4 
"Unsere Redlichkeit!" 
Jeder in seinem Land, aber beide in Europa: Die Geschichte einer Freundschaft mit Hindernissen - Jürgen 
Habermas zum 75. Geburtstag. Von Jacques Derrida. 
 
Zur Beruh_igung_: Meiner Vorst_ellung_ nach erh_ebt_ dieser v_on_ Nietzsche entl_ehnte_ 
Titel ni_cht_ den Ansp_ruch_, sich a_uf_ eine "Redlichkeit" zu bezi_ehen_, die w_ir_, Jürgen 
Habermas u_nd_ ich, tei_len_. Mein Gr_uß_ gilt sei_ner_ Redlichkeit, d_er_ Redlichkeit v_on_ 
Habermas - wie ich sie erfahren zu haben glaube. 
 
Text 5 
Was ist Quantenphysik? 

In der Welt der kleinsten Teilchen, der Quanten, herrschen andere Gesetze als in der Welt der 
makroskopischen Körper.  

Ein Quant ver_hält_ sich ni_cht_ wie ei_ne_ winzig kle_ine_ Billardkugel. D_ie_ Quantentheorie 
besch_reibt_ den physika_lischen_ Zustand ei_nes_ Teilchens du_rch_ eine abst_rakte_ 
Zustandsfunktion. Di_ese_ ist sel_bst_ nicht dir_ekt_ nachweisbar, i_hr_ Betragsquadrat 
best_immt_ die Wahrschei_nlichkeit_, physikalische Grö_ßen_, wie d_en_ Ort oder d_en_ Impuls 
d_er_ Quanten, zu messen. Die quantenmechanische Zustandsfunktion eines freien Teilchens ist 
wellenförmig. Man spricht in diesem Zusammenhang vom Welle-Teilchen-Dualismus.  
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Appendix C. Rating of speech samples 
 
The scale was applied to all five dimensions, i.e. (1) fluency, (2) choice of vocabulary, (3) 

expression, (4) mistakes and (5) accent or pronunciation. 

 

Scale Native-like Non-native Deviations 

    

10 Always Never detectable No 

9 Almost always Not detectable Rarely 

8 Often Sometimes detectable Sometimes 

7 Occasionally Often detectable Often 

6 No, but very good 

German 

Almost always detectable Regularly 

5 No, but good German Alway detectable Many 

4 No, but passable German Clearly detectable Many 

3 No, but comprehensible Clearly detectable Very many 

2 No Clearly detectable Very many – 

comprehensibility is 

compromised 

1 No Clearly detectable Hardly comprehensible 
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Appendix D. Experimental sentences for Experiment 1, 4 & 5 
 

 

Modulus  Was gibt’s neues?   Daniela gibt zu, dass dem Dieb der Nachbar das  

What gives-it new? Daniela admits that theDAT thief theNOM neighbour theACC  

 

Auto leiht. 

car lends 

‘What’s new? Daniela says that the neighbour lends the thief the car.’ 

 

Experimental items: 

 

Contexts 

 

ALL-Focus   Was gibt’s neues? 

What’s new? 

SUBJECT-Focus  Wer <verb> <object NP>? 

Who <verb> the <object NP>? 

OBJECT-Focus  Was <verb> <subject NP>? 

What does <subject NP> <verb>? 

 

Sentences 

 
All sentences are given in SO order, i.e. with the nominative-marked subject preceding the 

accusative-marked object. 

 

1.  Maria glaubt, dass der Vater den Wagen kauft. 

‘Maria thinks that the father buys the car.’ 

2.  Petra weiss, dass der Junge den Brief schickt. 

‘Petra knows that the boy sends the letter.’ 

3.  Klara sagt, dass der Chef den Bericht liest. 

‘Klara says that the boss reads the report.’ 

4.  Sabine behauptet, dass der Journalist den Artikel schreibt. 

‘Sabine claims that the journalist writes the article.’ 

5.  Tanja denkt, dass der Regisseur den Film dreht. 

‘Tanja thinks that the director shoots the movie.’ 

6.  Gabi nimmt an, dass der Anwalt den Vertrag formuliert. 

‘Gabi assumes that the lawyer formulates the contract.’ 

7.  Julia vermutet, dass der Soldat den Auftrag ablehnt. 

‘Julia supposes that the soldier rejects the command.’ 

8.  Louise denkt, das der Lehrer den Bus fährt. 

‘Louise thinks that the teacher drives the bus.’ 
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Appendix E. Experimental sentences for Experiment 2 
 

Disambiguation by case 

 
All sentences are given in SO order, i.e. with the nominative-marked subject preceding the 

accusative-marked object. 

 

1.  Ich glaube, dass der Physiker am Morgen den Chemiker verhöhnt hat. 

  ‘I think that the physicist ridiculed the chemist in the morning.’ 

2.  Sie denkt, dass der Wucherer am Montag den Geizhals verflucht hat. 

‘She thinks that the usurer cursed the cheapskate on Monday.’ 

3.  Er sagt, dass der Stadtrat am Freitag den Amtsarzt angerufen hat. 

‘He says that the councillor called the public health officer on Friday.’ 

4.  Sie denkt, dass der Forscher seit langem den Erfinder ignoriert hat. 

‘She thinks that the researcher has ignored the inventor for a long time.’ 

5.  Er sagt, dass der Oberarzt im Oktober den Minister überredet hat. 

‘He says that the senior physician persuaded the minister in October.’ 

6.  Ich glaube, dass der Anführer im Winter den Schläger beschützt hat. 

‘I think that the gang leader protected the thug in winter.’ 

7.  Sie denkt, dass der Chefarzt im Februar den Facharzt behandelt hat. 

‘She thinks that the chief physician treated the consultant in February.’ 

8.  Ich glaube, dass der Hotelier im August den Gastwirt angeklagt hat. 

‘I think that the hotel owner charged the landlord in August.’ 

9.  Er sagt, dass der Torhüter am Vortag den Teamchef begleitet hat. 

‘He says that the goalkeeper accompanied the coach the day before.’ 

10.  Sie denkt, dass der Zahnarzt im Frühling den Filmstar verlassen hat. 

‘She thinks that the dentist left the filmstar in spring.’ 

11.  Ich glaube, dass der Hausarzt am Morgen den Schwager gezwickt hat. 

‘I think that the GP pinched the brother-in-law in the morning.’ 

12.  Er meint, dass der Tankwart am Mittag den Tierarzt getreten hat. 

‘He believes that the filling station attendant kicked the vet at noon.’ 

 

Disambiguation by verbal agreement 

 

All sentences are given in SO order 

 

1.  Ich glaube, dass die Aushilfe seit langem die Friseure belauscht hat. 

‘I think that the temp worker have eavesdropped on the hairdressers for a long time.’ 

2.  Sie denkt, dass die Notärztin jeden Tag die Apotheker gegrüsst hat. 

‘She thinks that the emergency doctor greeted the pharmacists every day.’ 

3.  Er sagt, dass die Putzfrau schon lange die Gesellen bedauert haben. 

‘He says that the cleaning lady has pitied the assistants already for a long time.’ 

4.  Er sagt, dass die Despotin im Winter die Eroberer ermordet hat. 

‘He says that the despot murdered the conquerors in winter.’ 

5.  Sie denkt, dass die Läuferin schon immer die Junioren bestaunt haben. 

‘She thinks that the runner admired the juniors all the time.’ 

6.  Ich glaube, dass die Anwältin im November die Juristen verklagt haben. 

‘I think that the lawyer charged the jurist in November.’ 
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7.  Er sagt, dass die Inhaberin am Abend die Aktionäre begrüsst hat. 

‘He says that the owner greeted the shareholders in the evening.’ 

8.  Sie denkt, dass die Baronin am Mittwoch die Bankiers empfangen haben. 

‘She thinks that the baroness received the bankers on Wednesday.’ 

9.  Ich glaube, dass die Klägerin seit kurzem die Erpresser abgehört hat. 

‘I believe that the complainant bugged the blackmailers recently.’ 

10.  Ich glaube, dass die Mörderin seit langem die Aufseher gemieden hat. 

‘I believe that the murderer has avoided the warden for a long time.’ 

11.  Sie denkt, dass die Radlerin am Samstag die Anwohner behindert haben. 

‘She thinks the cyclist obstructed the residents on Saturday.’ 

12.  Er sagt, dass die Fliegerin am Morgen die Kopiloten verwarnt haben. 

‘He says that the aviator reprimanded the copilots in the morning.’ 
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Appendix F. Accuracy scores and reading times for Experiment 2 
 

Tables F.1 and F.2 give the raw and residual reading times per segment of all sentences in each of 

the four conditions (SO disambiguated by case; OS disambiguated by case; SO disambiguated by 

verbal agreement; OS disambiguated by verbal agreement).  

 

Tables F.3 and F.4 give the raw and residual reading times per segment of the sentences for which 

the comprehension questions were answered correctly in each of the four conditions (SO 

disambiguated by case; OS disambiguated by case; SO disambiguated by verbal agreement; OS 

disambiguated by verbal agreement).  
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Table F.1. Experiment 2: Raw reading times of all items.  
 

Group Sentence type Accuracy S1 S2 S3 S4 S5 S6 S7 Total 

German 86% (103/120) 920 

386 

668 

232 

927 

342 

821 

277 

1115 

505 

1020 

399 

875 

383 

6346 

1674 

E ADV 88% (53/60) 1181 

401 

752 

270 

1227 

405 

932 

276 

1486 

594 

1095 

469 

961 

453 

7635 

1876 

E NN 87% (47/54) 870 

409 

643 

275 

1159 

525 

820 

286 

1357 

603 

1124 

457 

959 

437 

6936 

1508 

R ADV 85% (51/60) 859 

263 

661 

207 

1307 

488 

981 

377 

1442 

526 

1074 

382 

910 

427 

7233 

1833 

R NN 91% (49/54) 829 

188 

588 

142 

1101 

375 

952 

405 

1404 

519 

1063 

343 

886 

362 

6823 

1179 

Du 

ADV 

95% (57/60) 823 

314 

605 

199 

1080 

397 

896 

316 

1500 

682 

957 

363 

966 

448 

6827 

1651 

Du NN 

SO disambig. by case 

90% (54/60) 784 

314 

568 

167 

864 

298 

789 

242 

1101 

441 

907 

323 

840 

432 

5854 

1120 

German 56% (67/120) 838 

278 

648 

191 

1087 

465 

852 

278 

1149 

477 

1193 

570 

1043 

653 

6810 

1828 

E ADV 42% (25/60) 1039 

394 

767 

314 

1372 

585 

959 

337 

1532 

775 

1307 

661 

1019 

568 

7995 

2362 

E NN 74% (40/54)    810 

350 

629 

272 

1378 

579 

979 

423 

1379 

649 

1175 

548 

1043 

558 

7394 

1875 

R ADV 42% (25/60) 881 

241 

634 

231 

1434 

522 

911 

310 

1513 

431 

1134 

420 

983 

494 

7490 

1497 

R NN 61% (33/54) 836 

216 

665 

195 

1413 

552 

931 

304 

1361 

462 

1084 

352 

1005 

476 

7295 

1395 

Du 

ADV 

22% (13/60) 974 

381 

671 

244 

1151 

438 

878 

256 

1353 

582 

1130 

461 

1179 

750 

7336 

1818 

Du NN 

OS disambig. by case 

60% (36/60) 771 

302 

591 

221 

997 

387 

849 

257 

1163 

435 

937 

421 

977 

678 

6284 

1567 

German 93% (111/120) 890 

354 

684 

242 

945 

375 

777 

256 

1095 

469 

1003 

387 

964 

460 

6359 

1636 

E ADV 95% (57/60) 1105 

409 

765 

270 

1407 

585 

1073 

348 

1486 

613 

1173 

494 

1105 

535 

8114 

1989 

E NN 91% (49/54) 724 

256 

627 

238 

1289 

588 

936 

336 

1492 

610 

1090 

456 

1123 

523 

7281 

1775 

R ADV 92% (55/60) 903 

322 

610 

192 

1283 

550 

878 

280 

1348 

486 

1047 

394 

1033 

478 

7103 

1638 

R NN 96% (52/54) 888 

270 

635 

162 

1157 

357 

858 

249 

1273 

481 

1147 

401 

940 

457 

6898 

1301 

Du 

ADV 

95% (57/60) 833 

318 

614 

186 

1039 

324 

878 

355 

1357 

546 

1033 

438 

1209 

658 

6963 

1475 

Du NN 

SO disambig. by verbal 

agreement 

93% (56/60) 774 

325 

615 

204 

913 

374 

770 

190 

1055 

399 

924 

415 

1003 

613 

6054 

1457 

German 28% (34/120) 844 

333 

657 

197 

1003 

381 

839 

279 

1139 

527 

1038 

413 

1496 

1107 

7016 

2101 

E ADV 23% (14/60) 975 

328 

687 

197 

1258 

499 

974 

345 

1454 

620 

1104 

478 

1219 

760 

7671 

1938 

E NN 44% (24/54) 738 

230 

623 

232 

1342 

665 

938 

363 

1426 

632 

1195 

531 

1598 

1151 

7830 

2161 

R ADV 23% (14/60) 885 

341 

621 

167 

1251 

391 

931 

283 

1397 

521 

1103 

354 

1223 

883 

7411 

1694 

R NN 41% (22/54) 835 

254 

625 

158 

1116 

464 

818 

238 

1236 

429 

1020 

376 

1374 

876 

7023 

1613 

Du 

ADV 

28% (17/60) 832 

233 

622 

193 

1107 

437 

865 

312 

1279 

613 

1036 

373 

1442 

1012 

7148 

1736 

Du NN 

OS disambig. by verbal 

agreement 

45% (27/60) 728 

238 

627 

189 

893 

373 

770 

208 

1051 

475 

950 

371 

1333 

807 

6351 

1581 
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Table F.2. Experiment 2: Residual reading times of all items. 

 

 

Group  Sentence type Accuracy S1 S2 S3 S4 S5 S6 S7 Total 

German 86% (103/120) 34 

415 

211 

238 

-331 

406 

-180 

360 

-143 

563 

18 

410 

532 

389 

142 

1968 

E ADV 88% (53/60) 84 

431 

188 

240 

-323 

337 

-296 

305 

-63 

480 

-133 

419 

539 

424 

-4 

1309 

E NN 87% (47/54) -114 

429 

133 

252 

-246 

473 

-303 

260 

-48 

538 

-1 

503 

576 

427 

-4 

1191 

R ADV 85% (51/60) -137 

270 

148 

166 

-106 

441 

-142 

327 

29 

412 

-48 

307 

524 

391 

268 

1071 

R NN 91% (49/54) -136 

222 

90 

151 

-268 

334 

-136 

379 

35 

469 

-25 

334 

513 

371 

72 

971 

Du ADV 95% (57/60) -167 

335 

95 

195 

-322 

339 

-216 

269 

99 

525 

-156 

377 

584 

429 

-82 

994 

Du NN 

SO disambig. by 

case 

90% (54/60) -58 

328 

133 

166 

-331 

284 

-161 

276 

-93 

433 

-43 

369 

514 

402 

-39 

1006 

German 56% (67/120) -49 

324 

191 

193 

-171 

527 

-148 

351 

-109 

543 

193 

583 

700 

659 

607 

2123 

E ADV 42% (25/60) -48 

423 

203 

273 

-177 

527 

-279 

376 

-18 

588 

69 

541 

596 

520 

346 

1393 

E NN 74% (40/54) -185 

351 

118 

252 

-27 

522 

-133 

413 

-26 

603 

64 

526 

660 

545 

471 

1416 

R ADV 42% (25/60) -113 

287 

121 

205 

21 

484 

-214 

277 

101 

390 

10 

343 

598 

467 

524 

875 

R NN 61% (33/54) -127 

249 

167 

170 

44 

484 

-159 

336 

-8 

401 

-6 

342 

632 

475 

543 

1136 

Du ADV 22% (13/60) -11 

441 

161 

247 

-250 

387 

-239 

259 

-48 

485 

13 

404 

797 

733 

422 

1333 

Du NN 

OS disambig. by 

case 

60% (36/60) -71 

321 

156 

211 

-198 

374 

-102 

343 

-31 

383 

-14 

416 

651 

654 

391 

1327 

German 93% (111/120) 15 

413 

227 

253 

-339 

473 

-275 

360 

-184 

509 

61 

402 

504 

449 

8 

1953 

E ADV 95% (57/60) 25 

441 

201 

248 

-190 

539 

-214 

402 

-89 

531 

8 

415 

542 

529 

284 

1418 

E NN 91% (49/54) -255 

319 

116 

232 

-147 

545 

-238 

312 

52 

557 

38 

462 

612 

525 

178 

1493 

R ADV 92% (55/60) -81 

341 

96 

190 

-170 

471 

-296 

271 

-90 

425 

-13 

346 

519 

503 

-35 

1274 

R NN 96% (52/54) -67 

292 

137 

160 

-247 

334 

-285 

270 

-119 

440 

122 

358 

442 

449 

-16 

962 

Du ADV 95% (57/60) -144 

373 

104 

208 

-405 

308 

-283 

372 

-73 

473 

-21 

367 

699 

630 

-122 

1132 

Du NN 

SO disambig. by 

verbal 

agreement 

93% (56/60) -58 

311 

181 

190 

-312 

319 

-228 

247 

-160 

395 

29 

349 

568 

594 

19 

1039 

German 28% (34/120) -34 

402 

200 

206 

-292 

437 

-205 

361 

-144 

588 

96 

449 

1039 

1110 

660 

2306 

E ADV 23% (14/60) -105 

372 

123 

156 

-327 

443 

-322 

377 

-129 

510 

-56 

448 

655 

696 

-161 

1306 

E NN 44% (24/54) -241 

276 

112 

219 

-103 

617 

-230 

352 

-1 

561 

140 

533 

1090 

1130 

742 

1737 

R ADV 23% (14/60) -99 

358 

108 

165 

-198 

434 

-248 

323 

-41 

501 

45 

338 

710 

807 

276 

1103 

R NN 41% (22/54) -119 

282 

127 

164 

-290 

408 

-321 

300 

-163 

370 

-8 

358 

876 

861 

103 

1302 

Du ADV 28% (17/60) -145 

264 

112 

210 

-325 

431 

-310 

290 

-148 

454 

-11 

314 

933 

995 

105 

1257 

Du NN 

OS disambig. by 

verbal 

agreement 

45% (27/60) -105 

287 

192 

186 

-334 

325 

-223 

300 

-168 

453 

52 

324 

898 

794 

313 

1406 
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Group  Sentence type Accuracy S1 S2 S3 S4 S5 S6 S7 Total 

German 86% (103/120) 926 

378 

672 

238 

915 

320 

819 

273 

1138 

513 

1021 

405 

852 

371 

6343 

1653 

E ADV 88% (53/60) 1141 

393 

728 

265 

1210 

415 

903 

270 

1428 

546 

1084 

465 

902 

421 

7398 

1811 

E NN 87% (47/54) 905 

422 

646 

272 

1206 

537 

831 

294 

1408 

602 

1127 

461 

951 

433 

7080 

1435 

R ADV 85% (51/60) 863 

263 

659 

201 

1288 

459 

1007 

391 

1468 

525 

1079 

388 

903 

453 

7266 

1854 

R NN 91% (49/54) 836 

185 

584 

140 

1115 

389 

954 

390 

1432 

530 

1048 

328 

902 

366 

6871 

1130 

Du 

ADV 

95% (57/60) 834 

318 

605 

202 

1076 

393 

909 

319 

1526 

687 

972 

365 

961 

455 

6883 

1655 

Du NN 

SO disambig. by case 

90% (54/60) 768 

298 

563 

161 

868 

301 

797 

250 

1093 

450 

898 

328 

823 

408 

5811 

1101 

German 56% (67/120) 792 

260 

628 

192 

1034 

447 

820 

275 

1144 

505 

1199 

568 

1038 

660 

6655 

1830 

E ADV 42% (25/60) 1082 

362 

812 

315 

1462 

579 

934 

243 

1831 

889 

1577 

741 

1217 

729 

8915 

2859 

E NN 74% (40/54) 827 

386 

638 

289 

1405 

522 

1027 

460 

1475 

705 

1262 

596 

1056 

593 

7690 

1957 

R ADV 42% (25/60) 889 

212 

640 

233 

1569 

466 

899 

303 

1638 

355 

1184 

453 

1071 

543 

7891 

1578 

R NN 61% (33/54) 825 

186 

688 

188 

1510 

609 

981 

344 

1327 

418 

1061 

343 

945 

412 

7338 

1372 

Du 

ADV 

22% (13/60) 974 

368 

677 

279 

1259 

573 

1088 

345 

1313 

490 

1361 

522 

1528 

942 

8198 

1993 

Du NN 

OS disambig. by case 

60% (36/60) 772 

321 

585 

178 

1055 

307 

836 

253 

1205 

435 

958 

380 

1069 

721 

6480 

1477 

German 93% (111/120) 891 

345 

682 

236 

952 

372 

777 

250 

1116 

471 

1008 

368 

969 

464 

6396 

1548 

E ADV 95% (57/60) 1105 

420 

755 

269 

1416 

597 

1070 

356 

1501 

625 

1154 

491 

1117 

544 

8119 

2040 

E NN 91% (49/54) 727 

262 

618 

231 

1288 

611 

927 

328 

1481 

612 

1111 

471 

1119 

506 

7269 

1825 

R ADV 92% (55/60) 914 

327 

621 

196 

1310 

566 

893 

286 

1364 

499 

1032 

380 

1043 

467 

7177 

1668 

R NN 96% (52/54) 885 

274 

628 

153 

1129 

310 

860 

253 

1252 

468 

1137 

388 

950 

461 

6842 

1293 

Du 

ADV 

95% (57/60) 827 

294 

606 

176 

1043 

319 

884 

359 

1381 

543 

1028 

433 

1170 

627 

6940 

1386 

Du NN 

SO disambig. by verbal 

agreement 

93% (56/60) 776 

335 

611 

206 

931 

378 

770 

191 

1063 

411 

924 

421 

1004 

606 

6079 

1486 

German 28% (34/120) 909 

359 

681 

198 

1037 

349 

837 

247 

1311 

566 

1051 

420 

1742 

1217 

7569 

2141 

E ADV 23% (14/60) 1090 

276 

746 

273 

1544 

603 

984 

335 

1640 

684 

1134 

511 

1767 

816 

8905 

1989 

E NN 44% (24/54) 742 

203 

654 

229 

1503 

689 

996 

329 

1652 

730 

1308 

595 

2083 

1271 

8894 

2361 

R ADV 23% (14/60) 936 

300 

653 

154 

1391 

472 

961 

368 

1293 

423 

1146 

367 

1991 

1304 

8371 

2178 

R NN 41% (22/54) 841 

291 

656 

187 

1073 

394 

801 

255 

1243 

365 

1019 

382 

1643 

921 

7276 

1660 

Du 

ADV 

28% (17/60) 800 

228 

561 

147 

1024 

432 

728 

221 

1189 

608 

1049 

436 

2062 

1166 

7414 

2025 

Du NN 

OS disambig. by verbal 

agreement 

45% (27/60) 703 

251 

591 

160 

878 

309 

719 

167 

985 

296 

964 

338 

1421 

870 

6260 

1540 

Table F.3. Experiment 2: Raw reading times of correctly answered items. 
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Table F.4. Experiment 2: Residual reading times for correctly answered items. 

Group  Sentence type Accuracy S1 S2 S3 S4 S5 S6 S7 Total 

German 86% 

(103/120) 

43 

406 

213 

240 

-349 

395 

-187 

364 

-125 

578 

16 

419 

507 

377 

119 

1974 

E ADV 88% 

(53/60) 

48 

407 

173 

236 

-317 

314 

-312 

303 

-99 

435 

-122 

401 

486 

395 

-145 

1170 

E NN 87% 

(47/54) 

-85 

449 

129 

250 

-217 

491 

-302 

278 

-14 

554 

-17 

519 

563 

422 

59 

1220 

R ADV 85% 

(51/60) 

-154 

266 

136 

153 

-149 

418 

-136 

331 

31 

421 

-64 

305 

511 

413 

174 

1047 

R NN 91% 

(49/54) 

-132 

231 

86 

154 

-255 

345 

-139 

376 

61 

477 

-43 

323 

528 

378 

106 

982 

Du ADV 95% 

(57/60) 

-163 

340 

92 

198 

-333 

341 

-203 

252 

117 

532 

-146 

379 

576 

436 

-59 

998 

Du NN 

SO disambig. by case 

90% 

(54/60) 

-73 

322 

132 

161 

-317 

283 

-142 

275 

-92 

431 

-41 

366 

500 

381 

-34 

974 

German 56% 

(67/120) 

-90 

268 

168 

193 

-232 

509 

-181 

344 

-121 

582 

192 

587 

693 

668 

429 

2126 

E ADV 42% 

(25/60) 

-123 

463 

186 

245 

-260 

485 

-442 

297 

108 

648 

194 

616 

748 

671 

411 

1774 

E NN 74% 

(40/54) 

-201 

386 

118 

267 

-25 

440 

-120 

460 

44 

660 

130 

579 

666 

580 

612 

1494 

R ADV 42% 

(25/60) 

-162 

273 

95 

191 

68 

463 

-320 

213 

138 

399 

-16 

343 

662 

493 

465 

886 

R NN 61% 

(33/54) 

-142 

264 

192 

160 

145 

528 

-94 

379 

-38 

394 

-24 

303 

573 

413 

612 

1137 

Du ADV 22% 

(13/60) 

-94 

512 

133 

269 

-235 

566 

-99 

365 

-182 

426 

173 

459 

1120 

925 

816 

1594 

Du NN 

OS disambig. by case 

60% 

(36/60) 

-78 

318 

150 

164 

-142 

253 

-107 

306 

7 

393 

3 

428 

742 

695 

574 

1152 

German 93% 

(111/120) 

11 

403 

222 

245 

-341 

466 

-280 

346 

-171 

512 

61 

382 

507 

452 

9 

1850 

E ADV 95% 

(57/60) 

12 

449 

189 

242 

-185 

548 

-228 

407 

-79 

538 

-15 

403 

558 

534 

252 

1440 

E NN 91% 

(49/54) 

-252 

333 

106 

225 

-150 

568 

-244 

303 

38 

543 

59 

476 

605 

504 

163 

1539 

R ADV 92% 

(55/60) 

-68 

348 

106 

295 

-147 

484 

-281 

277 

-77 

434 

-29 

323 

526 

493 

30 

1298 

R NN 96% 

(52/54) 

-60 

295 

134 

256 

-266 

290 

-270 

265 

-132 

426 

120 

347 

456 

451 

-18 

969 

Du ADV 95% 

(57/60) 

-156 

374 

93 

204 

-412 

309 

-288 

379 

-59 

481 

-33 

372 

657 

592 

-198 

1106 

Du NN 

SO disambig. by 

verbal agreement 

93% 

(56/60) 

-63 

317 

172 

191 

-307 

323 

-236 

253 

-163 

408 

21 

353 

565 

581 

-11 

1060 

German 28% 

(34/120) 

63 

430 

234 

199 

-231 

441 

-176 

290 

55 

595 

147 

425 

1265 

1176 

1356 

2174 

E ADV 23% 

(14/60) 

-176 

403 

75 

188 

-328 

546 

-578 

239 

-254 

614 

-252 

353 

1075 

745 

-439 

1294 

E NN 44% 

(24/54) 

-289 

233 

116 

217 

-12 

616 

-254 

262 

156 

672 

206 

578 

1537 

1255 

1415 

1881 

R ADV 23% 

(14/60) 

-173 

267 

75 

98 

-238 

652 

-399 

360 

-327 

318 

-47 

361 

1409 

1135 

300 

842 

R NN 41% 

(22/54) 

-102 

341 

156 

203 

-334 

380 

-340 

279 

-154 

375 

-14 

382 

1129 

908 

340 

1525 

Du ADV 28% 

(17/60) 

-202 

344 

44 

136 

-423 

448 

-487 

238 

-258 

384 

-2 

325 

1575 

1118 

248 

1108 

Du NN 

OS disambig. by 

verbal agreement 

45% 

(27/60) 

-97 

303 

169 

153 

-319 

278 

-236 

270 

-203 

363 

94 

341 

972 

879 

378 

1678 
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Appendix G. Experimental sentences for Experiment 3 
 

All sentences are given in SO order with correct case and verbal agreement marking. 

 

1.  Sie sagt, dass der Lehrer am letzten Freitag den Rektor beruhigt hat. 

‘She says that the teacher calmed down the principal last Friday.’ 

2.  Sie sagt, dass der Richter vor einigen Minuten den Zeugen überhört hat. 

‘She says that the judge did not hear the witness some minutes ago.’ 

3.  Er meint, dass der Kunde am vorigen Dienstag den Friseur verstimmt hat. 

‘He thinks that the customer annoyed the barber last Tuesday.’ 

4.  Er schrieb, dass der Dichter im letzten Monat den Lektor belehrt hat. 

‘He wrote that the poet corrected the editor last months’ 

5.  Sie glaubt, dass der Bäcker seit vielen Jahren den Metzger beliefert hat. 

‘She believes that the baker supplied the butcher for many years.’ 

6.  Sie sagt, dass der Kranke seit langer Zeit den Doktor gemocht hat. 

‘She says that the patient has liked the doctor for a long time.’ 

7.  Sie sagt, dass der Säufer am späten Abend den Penner erstochen hat. 

‘She says that the drunkard stabbed the homeless in the late evening.’ 

8.  Ich denke, dass der Scheich seit langer Zeit den Premier fasziniert hat. 

‘I think that the sheik has fascinated the prime minister for a long time.’ 

9.  Er sagt, dass der Intendant am letzten Montag den Regisseur erniedrigt hat. 

‘He says that the artistic director humiliated the director last Monday.’ 

10.  Er sah, dass der Bauer am gestrigen Tag den Schmied bezahlt hat. 

‘He saw that the farmer paid the blacksmith the day before.’ 

11.  Sie sagt, dass der Förster im vorigen Jahr den Angler umgebracht hat. 

‘She says that the forester killed the fisherman the year before.’ 

12.  Ich glaube, dass der Jäger am frühen Nachmittag den Imker verwarnt hat. 

‘I believe that the hunter warned the beekeeper in the early afternoon.’ 

 

13.  Ich glaube, dass der Pächter vor zwei Wochen den Gärtner angezeigt hat. 

‘I think that the tenant reported the gardener two weeks ago.’ 

14.  Jeder sah, dass der Kämpfer für einige Minuten den Gegner gewürgt hat. 

‘Everyone saw that the fighter choked the opponent for several minutes.’ 

15.  Er sah, dass der Städter am frühen Morgen den Pendler überholt hat. 

‘He saw that the cityperson overtook the commuter in the early morning.’ 

16.  Ich glaube, dass der Amateur am letzten Wochenende den Sportler verspottet hat. 

‘I think that the amateur mocked the sportsman last weekend.’ 

17.  Er meint, dass der Engel seit vielen Jahren den Teufel geliebt hat. 

‘He thinks that the angel has loved the devil for many years.’ 

18.  Er meint, dass der Pilger am vorigen Mittwoch den Pfarrer widerlegt hat. 

‘He thinks that the pilgrim disproved the vicar last Wednesday.’ 

19.  Sie hörte, dass der Bürger früh am Morgen den Beamten genervt hat. 

‘She heard that the citizen unnerved the civil servant early in the morning.’ 

20.  Jeder sah, dass der Sieger für kurze Zeit den Favoriten bedrängt hat. 

‘Everybody saw that the winner hard-pressed the favorite for a short time.’ 

21.  Jeder weiss, dass der Papst seit vielen Jahren den König gefürchtet hat. 

‘Everybody knows that the pope has feared the king for many years.’ 
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22.  Ich hörte, dass der Witwer seit einiger Zeit den Rentner bedauert hat. 

‘I heard that the widower has pitied the pensioner for some time.’ 

23.  Er sah, dass der Enkel am frühen Nachmittag den Clown entzückt hat. 

‘He saw that the grandchild delighted the clown in the early afternoon.’ 

24.  Sie sagt, dass der Krieger am späten Abend den Feind getötet hat. 

‘She says that the warrior killed the enemy in the late evening.’ 

 

 

25.  Er sagt, dass der Tischler am letzten Donnerstag den Maurer provoziert hat 

‘He says that the carpenter provoked the mason last Thursday.’ 

26.  Er sah, dass der Vater sehr spät abends den Onkel geschlagen hat. 

‘He saw that the father beat the uncle late at night.’ 

27.  Er hört, dass der Sänger seit vielen Jahren den Musiker geachtet hat. 

‘He hears that the singer has respected the musician for many years.’ 

28.  Ich glaube, dass der Wächter seit einiger Zeit den Täter observiert hat. 

‘I think that the warden has observed the offender for some time.’ 

29.  Ich glaube, dass der Trauergast am letzten Wochenende den Bestatter übersehen hat. 

‘I think that the mourner did not see the undertaker last weekend.’ 

30.  Sie sagen, dass der Sponsor vor wenigen Tagen den Manager bestimmt hat. 

‘They say that the sponsor determined the manager a few days ago.’ 

31.  Er sagt, dass der Monteur am letzten Freitag den Glaser bemängelt hat. 

‘He says that the fitter found fault with the glazier last Friday.’ 

32.  Er sagt, dass der Oberst am letzten Freitag den General verteidigt hat. 

‘He says that the colonel defended the general last Friday.’ 

33.  Ich hörte, dass der Ritter im vorigen Monat den Baron verwundet hat. 

‘I heard that the knight wounded the baron last month.’ 

34.  Ich hörte, dass der Läufer für einige Stunden den Trainer gefeiert hat. 

‘I heard that the runner celebrated the coach for several hours.’ 

35.  Sie sagt, dass der Ketzer am späten Nachmittag den Lügner verraten hat. 

‘She says that the heretic betrayed the liar in the late afternoon.’ 

36.  Ich glaube, dass der Bruder am letzten Freitag den Cousin massiert hat. 

‘I think that the brother massaged the cousin last Friday.’ 

 



Appendix H 430

Appendix H. Experimental sentences for Experiment 6 
 

For each item, the three different contexts are given. All sentences are given in SO order, i.e. with 

the nominative-marked subject preceding the accusative-marked object. 

 

1.  ALL-Focus: In der Fabrikhalle standen am Dienstag einige Zeit die Maschinen still. Was 

ist passiert? 

‘In the factory the machines stood still for some time on Tuesday. What happened?’ 

SUBJECT-Focus: In der Fabrikhalle wurde der Arbeiter am Dienstag von jemandem 

abgelenkt. Wer hat den Arbeiter abgelenkt? 

‘In the factory the worker was distracted by someone on Tuesday. Who distracted the 

worker?’ 

OBJECT-Focus: In der Fabrikhalle lenkte der Lehrling am Dienstag jemanden ab. Wen 

hat der Lehrling abgelenkt? 

‘In the factory the apprentice distracted someone on Tuesday. Who did the apprentice 

distract?’ 

 

Ich glaube, dass der Lehrling am Dienstag den Arbeiter abgelenkt hat. 

‘I think that the apprentice distracted the worker on Tuesday.’ 

 

2.  ALL-Focus: Bei der Verfolgungsjagd am Montag geschah etwas Schreckliches. Was ist 

passiert? 

‘During the chase on Monday something terrible happened. What happened?’ 

SUBJECT-Focus: Bei der Verfolgungsjagd am Montag wurde der Einbrecher von 

jemandem erschossen? Wer erschoss den Einbrecher? 

‘During the chase on Monday the burglar was shot by someone. Who shot the burglar?’ 

OBJECT-Focus: Bei der Verfolgungsjagd am Montag hat der Kommissar jemanden 

erschossen. Wen hat der Kommissar erschossen? 

‘During the chase on Monday the detective shot someone. Who did the detective shoot?’ 

 

Ich glaube, dass der Einbrecher am Montag den Kommissar erschossen hat. 

‘I think the burglar shot the detective on Monday.’ 

  

3.  ALL-Focus: Im Krankenhaus kam es am Morgen zu einer Entscheidung. Was ist 

passiert? 

‘At the hospital a decision was made in the morning. What happened?’ 

SUBJECT-Focus: Im Krankenhaus wurde der Oberarzt am Morgen von jemandem 

überredet. Wer hat den Oberarzt überredet? 

‘At the hospital the senior physician was persuaded by someone in the morning. Who 

persuaded the senior physician?’ 

OBJECT-Focus: Im Krankenhaus hat der Chefarzt am Morgen jemanden überredet. Wen 

hat der Chefarzt überredet? 

‘At the hospital the chief physician persuaded someone in the morning. Who did the chief 

physician persuade?’ 

 

Ich glaube, dass der Chefarzt am Morgen den Oberarzt überredet hat. 

‘I think that the chief physician persuaded the senior physician in the morning.’ 
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4.  ALL-Focus: Nach dem Seitensprung kam es letzten Monat zu Konsequenzen. Was ist 

passiert? 

‘After the affair there were consequences last month. What happened?’ 

SUBJECT-Focus: Nach dem Seitensprung wurde der Filmstar letzten Monat verlassen. 

Wer hat den Filmstar verlassen? 

‘After the affair the filmstar was left by someone last month. Who left the filmstar?’ 

OBJECT-Focus: Nach dem Seitensprung hat der Zahnarzt jemanden letzten Monat 

verlassen. Wen hat der Zahnarzt verlassen? 

‘After the affair the dentist left someone last month. Who did the dentist leave?’ 

 

Ich glaube, dass der Zahnarzt letzten Monat den Filmstar verlassen hat. 

‘I think that the dentist left the filmstar last month.’ 

 

5.  ALL-Focus: Vor dem Parlament spielte sich jeden Tag das Gleiche ab. Was ist passiert? 

‘In front of the parliament building the same scene occured every day. What happened?’ 

SUBJECT-Focus: Vor dem Parlament wurde der Reporter jeden Tag von jemandem 

gegrüsst. Wer hat den Reporter gegrüsst? 

‘In front of the parliament building the reporter was greeted by someone every day. Who 

greeted the reporter?’ 

OBJECT-Focus: Vor dem Parlament hat der Politiker jeden Tag jemanden gegrüsst. Wen 

hat der Politiker gegrüsst? 

‘In front of the parliament building the politician greeted someone everyday. Who did the 

politician greet?’ 

 

Ich glaube, dass der Politiker jeden Tag den Reporter gegrüsst hat. 

‘I think that the politician greeted the reporter every day.’ 

 

6.  ALL-Focus: In der Diebesbande gab es seit kurzem eine neue Situation. Was ist passiert? 

‘In the gang of robbers a new situation had arisen lately.’ 

SUBJECT-Focus: In der Diebesbande wurde der Schläger seit kurzem von jemandem 

beschützt. Wer hat den Schläger beschützt? 

‘In the gang of robbers the thug had been protected by someone recently. Who protected 

the thug?’ 

OBJECT-Focus: In der Diebesbande beschützte der Anführer seit kurzem jemanden. Wen 

hat der Anführer beschützt? 

‘In the gang of robbers the gang leader had protected someone recently. Who did the 

gang leader protect?’ 

 

Ich glaube, dass der Anführer seit kurzem den Schläger beschützt hat. 

‘I think that the gang leader has protected the thug since recently.’ 

 

7.  ALL-Focus: Bei der Produktmesse letzte Woche war es sehr voll. Was ist passiert? 

‘At the product fair it was very busy last week. What happened?’ 

SUBJECT-Focus: Bei der Produktmesse letzte Woche wurde der Einkäufer von 

jemandem verpasst. Wer hat den Einkäufer verpasst? 

‘At the product fair last week, the purchasing agent was missed by someone. Who missed 

the purchasing agent?’ 
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OBJECT-Focus: Bei der Produktmesse letzte Woche hat der Vertreter jemanden verpasst. 

Wen hat der Vertreter verpasst? 

‘At the product fair last week, the salesman missed someone. Who did the salesman 

miss?’ 

 

Ich glaube, dass der Vetreter letzte Woche den Einkäufer verpasst hat. 

‘I think that the salesman missed the purchasing agent last week.’ 

 

 

8.  ALL-Focus: Im Gefängnis herrschte seit langem schlechte Stimmung. Was ist passiert? 

‘In the prison the mood had taken a turn fort he worse for a long time. What happened?’ 

SUBJECT Focus: Im Gefängnis wurde der Häftling seit langem von jemandem verachtet. 

Wer hat den Häftling verachtet? 

‘In the prison the inmate had been despised by someone for a long time. Who despised 

the inmate?’ 

OBJECT-Focus: Im Gefängnis hat der Aufseher seit langem jemanden verachtet. Wen hat 

der Aufseher verachtet? 

‘In the prison the warden had despised someone for a long time. Who did the warden 

despise?’ 

 

Ich glaube, dass der Aufseher seit langem den Häftling verachtet hat. 

‘I think that the warden has despised the inmate for a long time.’ 

 

 

9.  ALL-Focus: In der Gerichtsverhandlung kam es am Dienstag zu einer Einigung. Was ist 

passiert? 

‘During the trial a decision was reached last Tuesday. What happened?’ 

SUBJECT-Focus: In der Gerichtsverhandlung wurde der Betrüger am Dienstag von 

jemandem überzeugt. Wer hat den Betrüger überzeugt? 

‘During the trial the crook was convinced by someone on Tuesday. Who convinced the 

crook?’  

OBJECT-Focus: In der Gerichtsverhandlung hat der Ankläger am Dienstag jemanden 

überzeugt. Wen hat der Ankläger überzeugt? 

‘During the trial the prosecutor convinced someone last Tuesday. Who did the prosecutor 

convince?’ 

 

Ich glaube, dass der Ankläger am Dienstag den Betrüger überzeugt hat. 

‘I think the prosecutor convinced the crook on Tuesday.’ 

 

10.  ALL-Focus: In der Business Class waren am Abend alle erheitert. Was ist passiert? 

‘In business class everyone was in a good mood in the evening. What happened?’ 

SUBJECT-Focus: In der Business Class wurde der Showstar am Abend von jemandem 

karikiert. Wer hat den Showstar karikiert? 

‘In business class the showstar was imitated by someone in the evening. Who imitated the 

showstar?’ 

OBJECT-Focus: In der Business Class hat der Fluggast am Abend jemanden karikiert. 

Wen hat der Fluggast karikiert? 
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‘In business class the passsenger imitated someone in the evening. Who did the passenger 

imitate?’ 

 

Ich glaube, dass der Fluggast am Abend den Showstar karikiert hat. 

‘I think that the passenger imitated the showstar in the evening.’ 

 

11.  ALL-Focus: In der Zigarettenpause fielen gestern früh heftige Worte. Was ist passiert? 

‘During the cigarette break harsh words were exchanged yesterday in the early morning. 

What happened?’ 

SUBJECT-Focus: In der Zigarettenpause gestern früh wurde der Müllmann von 

jemandem beleidigt. Wer hat den Müllmann beleidigt? 

‘During the cigarette break the garbage collector was insulted by someone yesterday in 

the early morning. Who insulted the garbage collector?’ 

OBJECT-Focus: In der Zigarettenpause gestern früh hat der Pförtner jemanden beleidigt. 

Wen hat der Pförtner beleidigt? 

‘During the cigarette break the porter insulted someone yesterday in the early morning. 

Who did the porter insult?’ 

 

Ich glaube, dass der Pförtner gestern früh den Müllmann beleidigt hat. 

‘I think that the porter insulted the garbage collector yesterday in the early morning.’ 

 

12.  ALL-Focus: Auf der Jahresversammlung letztes Jahr flog alles auf. Was ist passiert? 

‘At the annual meeting the bubble burst last year. What happened?’ 

SUBJECT-Focus: Auf der Jahresversammlung letztes Jahr wurde der Investor von 

jemandem betrogen. Wer hat den Investor betrogen? 

‘At the annual meeting last year the investor was cheated by someone. Who cheated the 

investor?’ 

OBJECT-Focus: Auf der Jahresversammlung letztes Jahr hat der Aktionär jemanden 

betrogen. Wen hat der Aktionär betrogen? 

‘At the annual meeting last year the shareholder cheated someone. Who did the 

shareholder cheat?’ 

 

Ich glaube, dass der Aktionär letztes Jahr den Investor betrogen hat. 

‘I think that the shareholder cheated the investor last year.’ 

 

13.  ALL-Focus: Zur Pressekonferenz am Freitag erschienen zwei Personen auf dem Podium. 

Was ist passiert? 

‘At the press conference on Friday two people showed up on the podium. What 

happened?’ 

SUBJECT-Focus: Zur Pressekonferenz am Freitag wurde der Trainer von jemandem 

begleitet. Wer hat den Trainer begleitet? 

‘The coach was accompanied by someone to the press conference on Friday. Who 

accompanied the coach?’ 

OBJECT-Focus: Zur Pressekonferenz am Freitag hat der Torhüter jemanden begleitet. 

Wen hat der Torhüter begleitet? 

‘The goalkeeper accompanied someone to the press conference on Friday. Who did the 

goalkeeper accompany?’ 
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Ich glaube, dass der Torhüter am Freitag den Teamchef begleitet hat. 

‘I think that the goalkeeper accompanied the coach on Friday.’ 

 

14.  ALL-Focus: Nach langem Streit kam es letzte Woche zur Gerichtsverhandlung. Was ist 

passiert? 

‘After a long argument the trial started last week. What happened?’ 

SUBJECT-Focus: Nach langem Streit wurde der Hotelier letzte Woche von jemandem 

angeklagt. Wer hat den Hotelier angeklagt? 

‘After a long argument the hotel owner was sued by someone last week. Who sued the 

hotel owner?’ 

OBJECT-Focus: Nach langem Streit hat der Gastwirt letzte Woche jemanden angeklagt. 

Wen hat der Gastwirt letzte Woche angeklagt? 

‘After a long argument the landlord sued someone last week. Who did the landlord sue?’ 

 

Ich glaube, dass der Gastwirt letzte Woche den Hotelier angeklagt hat. 

‘I think that the landlord sued the hotel owner last week.’ 

 

15.  ALL-Focus: Nach dem Turniersieg am Sonntag hörte man viel Lob. Was ist passiert? 

‘After the victory in the tournament on Sunday one heard a lot of praise. What 

happened?’ 

SUBJECT-Focus: Nach dem Turniersieg am Sonntag wurde der Trainer von jemandem 

gefeiert. Wer feierte den Trainer? 

‘After the victory in the tournament on Sunday the coach was celebrated by someone. 

Who celebrated the coach?’ 

OBJECT-Focus: Nach dem Turniersieg am Sonntag feierte der Läufer jemanden. Wen 

hat der Läufer gefeiert? 

‘After the victory in the tournament on Sunday the runner celebrated someone. Who did 

the runner celebrate?’ 

 

Ich glaube, dass der Läufer am Sonntag den Trainer gefeiert hat. 

‘I think that the runner celebrated the coach on Sunday.’ 

 

16.  ALL-Focus: Auf dem Sportplatz sind am Dienstag viele Sachen verschwunden. Was ist 

passiert? 

‘At the sporting ground many things disappeared on Tuesday. What happened?’ 

SUBJECT-Focus: Auf dem Sportplatz wurde der Sportler von jemandem am Dienstag 

bestohlen. Wer hat den Sportler bestohlen? 

‘At the sporting ground the sportsman was robbed by someone on Tuesday. Who robbed 

the sportsman?’ 

OBJECT-Focus: Auf dem Sportplatz hat der Platzwart am Dienstag jemanden bestohlen. 

Wen hat der Platzwart bestohlen? 

‘At the sporting ground the groundkeeper stole from someone on Tuesday. Who did the 

groundkeeper steal from?’ 

  

Ich glaube, dass der Platzwart am Dienstag den Sportler bestohlen hat. 

‘I think that the groundkeeper stole from the sportsman on Tuesday.’ 
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17.  ALL-Focus: An der Kriegsfront wurde es im Winter brisant. Was ist passiert? 

‘On the war front things came to a heat in winter. What happened?’ 

SUBJECT-Focus: An der Kriegsfront wurde der Legionär von jemandem gefährdet. Wer 

hat den Legionär gefährdet? 

‘On the war front the legionnaire was put at risk by someone in winter. Who put the 

legionnaire at risk?’ 

OBJECT-Focus: An der Kriegsfront hat der Offizier im Winter jemanden gefährdet. Wen 

hat der Offizier gefährdet? 

‘On the war front the officier put someone at risk in winter. Who did the officer put at 

risk?’ 

  

Ich glaube, dass der Offizier im Winter den Legionär gefährdet hat. 

‘I think that the officer put the legionnaire at risk in winter.’ 

 

18.  ALL-Focus: Bei der Vereinssitzung kam es am Samstag zu einem Novum. Was ist 

passiert? 

‘At the club meeting something new happened on Saturday. What happened?’ 

SUBJECT-Focus: Bei der Vereinssitzung am Samstag wurde der Manager von jemandem 

bestimmt. Wer hat den Manager bestimmt? 

‘At the club meeting on Saturday the manager was nominated by someone, Who 

nominated the manager?’ 

OBJECT-Focus: Bei der Vereinssitzung am Samstag hat der Sponsor jemanden bestimmt. 

Wen hat der Sponsor bestimmt? 

‘At the club meeting on Saturday the sponsor nominated someone. Who did the sponsor 

nominate?’ 

 

Ich glaube, dass der Sponsor am Samstag den Manager bestimmt hat.  

‘I think that the sponsor nominated the manager on Saturday.’ 

 

19.  ALL-Focus: Beim Assessment Center am Mittwoch wurde nicht immer die Wahrheit 

gesagt. Was ist passiert? 

‘At the assessment centre the truth was not told throughout on Wednesday. What 

happened?’ 

SUBJECT-Focus: Beim Assessment Center am Mittwoch wurde der Direktor von 

jemandem angelogen. Wer hat den Direktor angelogen? 

‘At the assessment center on Wednesday the director was lied to by someone. Who lied to 

the director?’ 

OBJECT-Focus: Beim Assessment Center am Mittwoch hat der Bewerber jemanden 

angelogen. Wen hat der Bewerber angelogen? 

‘At the assessment center on Wednesday the applicant lied to someone. Who did the 

applicant lie to?’ 

 

Ich glaube, dass der Bewerber am Mittwoch den Direktor angelogen hat. 

‘I think that the applicant lied to the director on Wednesday’ 
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20.  ALL-Focus: Bei der Premierenfeier am Samstag kam es zu einer peinlichen Situation. 

Was ist passiert? 

‘At the opening-night party on Saturday an embarrassing situation occurred. What 

happened?’ 

SUBJECT-Focus: Bei der Premierenfeier am Samstag wurde der Künstler von jemandem 

blamiert. Wer hat den Künstler blamiert? 

‘At the opening-night party on Saturday the artist was embarrassed by someone. Who 

embarrassed the artist?’ 

OBJECT-Focus: Bei der Premierenfeier am Samstag hat der Verleger jemanden blamiert. 

Wen hat der Verleger blamiert? 

‘At the opening-night party on Saturday the publisher embarrassed someone. Who did the 

publisher embarrass?’ 

 

Ich glaube, dass der Verleger am Samstag den Künstler blamiert hat. 

‘I think that the publisher embarrassed the artist on Saturday.’ 

 

21.  ALL-Focus: Zum Medizinkongress am Dienstag sind zwei Teilnehmer zusammen 

eingetroffen. Was ist passiert? 

‘At the medical convention two participants arrived together on Tuesday. What 

happened?’ 

SUBJECT-Focus: Zum Medizinkongress am Dienstag wurde der Apotheker von 

jemandem gefahren. Wer hat den Apotheker gefahren? 

‘The pharmacist was driven to the medical convention by someone on Tuesday. Who 

drove the pharmacist?’ 

OBJECT-Focus: Zum Medizinkongress am Dienstag hat der Landarzt jemanden 

gefahren. Wen hat der Landarzt gefahren? 

‘The country doctor drove someone to the medical convention on Tuesday. Who did the 

country doctor drive?’ 

 

Ich glaube, dass der Landarzt am Dienstag den Apotheker gefahren hat. 

‘I think that the country doctor drove the pharmacist on Tuesday.’ 

 

22.  ALL-Focus: Nach langem Streit kam es letzte Woche zum Prozess. Was ist passiert? 

‘After a long row the trial started last week. What happened?’ 

SUBJECT-Focus: Nach langem Streit wurde der Gärtner von jemandem letzte Woche 

angezeigt. Wer hat den Gärtner angezeigt? 

‘After a long row the gardener was reported by someone last week. Who reported the 

gardener?’ 

OBJECT-Focus: Nach langem Streit hat der Landwirt jemanden letzte Woche angezeigt. 

Wen hat der Landwirt angezeigt? 

‘After a long row the farmer reported someone last week. Who did the farmer report?’ 

 

Ich glaube, dass der Landwirt letzte Woche den Gärtner angezeigt hat. 

‘I think that the farmer reported the gardener last week.’ 

 

23.  ALL-Focus: Auf der Baustelle kam es am Mittag zu Unstimmigkeiten. Was ist passiert? 

‘At the construction site disagreement arose at noon. What happened?’ 
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SUBJECT-Focus: Auf der Baustelle wurde am Mittag der Zimmerer von jemandem 

bemängelt. Wer hat den Zimmerer bemängelt? 

‘At the construction site the carpenter was criticized by someone at noon. Who criticized 

the carpenter?’ 

OBJECT-Focus: Auf der Baustelle hat am Mittag der Monteur jemanden bemängelt. Wen 

hat der Monteur bemängelt? 

‘At the construction site the fitter criticized someone at noon. Who did the fitter 

criticize?’ 

 

Ich glaube, dass der Monteur am Mittag den Zimmerer bemängelt hat. 

‘I think that the fitter criticized the carpenter at noon.’ 

 

24.  ALL-Focus: Beim Hausbesuch am Morgen geschah etwas Unerwartetes. Was ist 

passiert? 

‘During the house call something unexpected occurred in the morning, What happened?’ 

SUBJECT-Focus: Beim Hausbesuch am Morgen wurde der Schwager von jemandem 

gezwickt. Wer hat den Schwager gezwickt? 

‘During the house call the brother-in-law was pinched by someone in the morning. Who 

pinched the brother-in-law?’ 

OBJECT-Focus: Beim Hausbesuch am Morgen hat der Hausarzt jemanden gezwickt. 

Wen hat der Hausarzt gezwickt? 

‘During the house call the GP pinched someone in the morning. Who did the GP pinch?’ 

 

Ich glaube, dass der Hausarzt am Morgen den Schwager gezwickt hat. 

‘I think that the GP pinched the brother-in-law in the morning.’ 

 

25.  ALL-Focus: Nah am Waldsee geschah letzten Monat etwas Furchtbares. Was ist passiert? 

‘Close to the lake in the forest, something terrifying happened last month. What 

happened?’ 

SUBJECT-Focus: Nah am Waldsee wurde letzten Monat der Angler von jemandem 

umgebracht. Wer hat den Angler umgebracht? 

‘Close to the lake in the forest, the fisherman was killed by someone last month. Who 

killed the fisherman?’ 

OBJECT-Focus: Nah am Waldsee hat der Förster letzten Monat jemanden umgebracht. 

Wen hat der Förster umgebracht? 

‘Close to the lake in the forest, the forester killed someone last month. Who did the 

forester kill?’ 

 

Ich glaube, dass der Förster letzten Monat den Angler umgebracht hat. 

‘I think that the forester killed the fisherman last month.’ 

 

26.  ALL-Focus: In der Entwicklungsabteilung herrschte seit langem ein kaltes Klima. Was ist 

passiert? 

‘In the development department there had been a cool climate for a long time.’ 

SUBJECT-Focus: In der Entwicklungsabteilung wurde der Forscher seit langem von 

jemandem ignoriert. Wer hat den Forscher seit langem ignoriert? 

‘In the developmental department the researcher had been ignored by someone for a long 

time. Who ignored the researcher?’ 
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OBJECT-Focus: In der Entwicklungsabteilung hat der Erfinder seit langem jemanden 

ignoriert. Wen hat der Erfinder ignoriert? 

‘In the developmental department the inventor had ignored someone for a long time. Who 

did the inventor ignore?’ 

 

Ich glaube, dass der Erfinder seit langem den Forscher ignoriert hat. 

‘I think that the inventor has ignored the researcher for a long time.’ 

 

27.  ALL-Focus: Im Zirkus wurden am Morgen Späße gemacht Was ist passiert? 

‘In the circus jokes were made in the morning. What happened?’ 

SUBJECT-Focus: Im Zirkus wurde am Morgen der Zauberer von jemandem veralbert. 

Wer hat den Zauberer veralbert? 

‘In the circus the magician was spoofed by someone in the morning. Who spoofed the 

magician?’ 

OBJECT-Focus: Im Zirkus hat am Morgen der Dompteur jemanden veralbert. Wen hat 

der Dompteur veralbert? 

‘In the circus the tamer spoofed someone in the morning. Who did the tamer spoof?’ 

 

Ich glaube, dass der Zauberer am Morgen den Dompteur veralbert hat. 

‘I think that the magician spoofed the tamer in the morning.’ 

 

28.  ALL-Focus: Beim Gipfeltreffen am Mittwoch herrschte eine gute Atmosphäre. Was ist 

passiert? 

‘At the summit meeting on Wednesday, there was a good atmosphere. What happened?’ 

SUBJECT-Focus: Beim Gipfeltreffen am Mittwoch wurde der Premier von jemandem 

fasziniert. Wer hat den Premier fasziniert? 

‘At the summit meeting on Wednesday, the prime minister was fascinated by someone. 

Who fascinated the prime minister?’ 

OBJECT-Focus: Beim Gipfeltreffen am Mittwoch hat der Scheich jemanden fasziniert. 

Wen hat der Scheich fasziniert? 

‘At the summit meeting on Wednesday, the sheikh fascinated someone. Who did the 

sheikh fascinate?’ 

 

Ich glaube, dass der Scheich am Mittwoch den Premier fasziniert hat. 

‘I think that the sheikh fascinated the prime minister on Wednesday.’ 

 

29.  ALL-Focus: Aus heiterem Himmel geschah an der Tankstelle am Abend etwas 

Unerwartetes. Was ist passiert? 

‘Out of the blue, something unexpected happened at the filling station in the evening. 

What happened?’ 

SUBJECT-Focus: Aus heiterem Himmel wurde am Abend der Tankwart von jemandem 

getreten? Wer hat den Tankwart getreten? 

‘Out of the blue, the filling station attendant was kicked by someone in the evening. Who 

kicked the filling station attendant?’ 

OBJECT-Focus: Aus heiterem Himmel hat am Abend der Tierarzt jemanden getreten. 

Wen hat der Tierarzt getreten? 

‘Out of the blue, the vet kicked someone in the evening. Who did the vet kick?’ 
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Ich glaube, dass der Tankwart am Abend den Tierarzt getreten hat. 

‘I think that the filling station attendant kicked the vet in the evening.’ 

 

30.  ALL-Focus: Am Freitag kam es zu einer Schlägerei. Was ist passiert? 

‘On Friday a brawl erupted. What happened?’ 

SUBJECT-Focus: Bei einer Schlägerei am Freitag wurde der Fleischer von jemandem 

geschlagen. Wer hat den Fleischer geschlagen? 

‘During a brawl on Friday the butcher was beaten by someone. Who beat the butcher?’ 

OBJECT-Focus: Bei einer Schlägerei am Freitag hat der Konditor jemanden geschlagen. 

Wen hat der Konditor geschlagen? 

‘During a brawl on Friday the confectioner beat someone. Who did the confectioner 

beat?’ 

 

Ich glaube, dass der Konditor am Freitag den Fleischer geschlagen hat. 

‘I think that the confectioner beat the butcher on Friday.’ 

 

31.  ALL-Focus: Beim Schiffsuntergang letztes Jahr starben nicht alle. Was ist passiert? 

‘When the ship sank last year, not everybody died. What happened?’ 

SUBJECT-Focus: Beim Schiffsuntergang letztes Jahr wurde der Admiral von jemandem 

gerettet. Wer hat den Admiral gerettet? 

‘When the ship sank last year, the admiral was rescued by someone. Who rescued the 

admiral?’ 

OBJECT-Focus: Beim Schiffsuntergang Jahr hat der Matrose jemanden gerettet. Wen hat 

der Matrose gerettet? 

‘When the ship sank last year, the sailor rescued someone. Who did the sailor rescue?’ 

 

Ich glaube, dass der Matrose letztes Jahr den Admiral gerettet hat. 

‘I think that the sailor rescued the admiral last year.’ 

 

32.  ALL-Focus: Auf dem Schlachtfeld wurde am Morgen mit Händen und Füßen gekämpft. 

Was ist passiert? 

‘On the battlefield there was hands-on fighting in the morning. What happened?’ 

SUBJECT-Focus: Auf dem Schlachtfeld wurde der Kämpfer am Morgen von jemandem 

erwürgt. Wer hat den Kämpfer erwürgt? 

‘On the battlefield the fighter was strangled by someone in the morning. Who strangled 

the fighter?’ 

OBJECT-Focus: Auf dem Schlachtfeld hat der Gegner am Morgen jemanden erwürgt. 

Wen hat der Gegner erwürgt? 

‘On the battlefield the enemy strangled someone in the morning. Who did the enemy 

strangle?’ 

 

Ich glaube, dass der Gegner am Morgen den Kämpfer erwürgt hat. 

‘I think that the enemy strangled the fighter in the morning.’ 

 

33.  ALL-Focus: Bei der Generalprobe am Samstag kam es zu heftigen Szenen. Was ist 

passiert? 

‘During the dress rehearsal on Saturday some drastic scenes occurred. What happened?’ 
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SUBJECT-Focus: Bei der Generalprobe am Samstag wurde der Regisseur von jemandem 

erniedrigt. Wer hat den Regisseur erniedrigt? 

‘During the dress rehearsal on Saturday the director was humiliated by someone. Who 

humiliated the director?’ 

OBJECT-Focus: Bei der Generalprobe am Samstag hat der Intendant jemanden 

erniedrigt. Wen hat der Intendant erniedrigt? 

‘During the dress rehearsal on Saturday the theatre director humiliated someone. Who did 

the theatre director humiliate?’ 

 

Ich glaube, dass der Intendant am Samstag den Regisseur erniedrigt hat. 

‘I think that the theatre-director humiliated the director on Saturday.’ 

 

34.  ALL-Focus: Bei dem Workshop am Montag gab es allgemeines Erstaunen. Was ist 

passiert? 

‘At the workshop on Monday there was general surprise. What happened?’ 

SUBJECT-Focus: Bei dem Workshop am Montag wurde der Fachmann von jemandem 

überrascht. Wer hat den Fachmann überrascht? 

‘At the workshop on Monday the specialist was surprised by someone. Who surprised teh 

specialist?’ 

OBJECT-Focus: Bei dem Workshop am Montag hat der Bastler jemanden überrascht. 

Wen hat der Bastler überrascht? 

‘At the workshop on Monday the tinkerer surprised by someone. Who did the tinkerer 

surprise?’ 

 

 

Ich glaube, dass der Bastler am Montag den Fachmann überrascht hat. 

‘I think that the tinkerer surpised the specialist on Monday.’ 

 

35.  ALL-Focus: Bei der Filmpremiere am Sonntag war viel los. Was ist passiert? 

‘At the opening night of the film, a lot went on on Sunday. What happened?’ 

SUBJECT-Focus: Bei der Filmpremiere am Sonntag wurde der Kinostar von jemanden 

getroffen? Wer hat den Kinostar getroffen? 

‘At the opening night of the film on Sunday, the filmstar was met by someone. Who met 

the filmstar?’ 

OBJECT-Focus: Bei der Filmpremiere am Sonntag hat der Gewinner jemanden 

getroffen? Wen hat der Gewinner getroffen? 

‘At the opening night of the film on Sunday, the winner met someone. Who did the 

winner meet?’ 

 

Ich glaube, dass der Gewinner am Sonntag den Kinostar getroffen hat. 

‘I think that the winner met the filmstar on Sunday.’ 

 

36.  ALL-Focus: In der Kleinstadt herrschte seit langem reger Handel. Was ist passiert? 

‘In the small town, trade had flourished for a long time. What happened?’ 

SUBJECT-Focus: In der Kleinstadt wurde der Metzger seit langem von jemanden 

beliefert. Wer hat den Metzger beliefert? 

‘In the small town, the butcher had been supplied by someone for a long time. Who 

supply the butcher?’ 
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OBJECT-Focus: In der Kleinstadt hat der seit langem jemanden beliefert. Wen hat der 

Bäcker beliefert? 

‘In the small town, the baker had supplied someone for a long time. Who did the baker 

supply?’ 

 

Ich glaube, dass der Bäcker seit langem den Metzger beliefert hat. 

‘I think that the baker has supplied the butcher for a long time.’ 

 



Appendix I 442

Appendix I. Accuracy scores and reading times for Experiment 6 
 

 

 
 

 

Group  Sentence 

type 

Accuracy S1 S2 S3-5 S6 S7 Total 

German 76% 

(73/96) 

562 

192 

446 

127 

2005 

592 

777 

290 

754 

320 

4543 

1094 

E ADV 76% 

(41/54) 

597 

115 

523 

118 

2946 

652 

977 

379 

868 

384 

5911 

1256 

E NN 80% 

(48/60)) 

641 

165 

535 

189 

2700 

751 

936 

360 

900 

348 

5712 

1176 

R ADV 83% 

(60/72) 

657 

239 

529 

192 

3108 

1048 

1015 

419 

874 

431 

6183 

1722 

R NN 88% 

(53/60) 

631 

161 

546 

232 

3181 

873 

1121 

377 

813 

365 

6291 

1217 

Du ADV 92% 

(54/59) 

651 

303 

558 

226 

2699 

875 

866 

264 

810 

356 

5584 

1487 

Du NN 

ALL-

Focus: SO 

91% 

(48/59) 

653 

349 

500 

177 

2542 

543 

974 

328 

820 

357 

5490 

1115 

German 61% 

(57/94) 

572 

175 

453 

154 

2282 

798 

871 

375 

876 

477 

5055 

1264 

E ADV 51% 

(26/51) 

643 

169 

523 

148 

3128 

852 

992 

406 

867 

435 

6153 

1345 

E NN 78% 

(47/60) 

     673 

219 

522 

202 

2994 

735 

1148 

516 

1086 

506 

6424 

1277 

R ADV 40% 

(29/72) 

663 

354 

523 

218 

3291 

1145 

1034 

428 

870 

461 

6381 

1923 

R NN 76% 

(44/58) 

682 

217 

505 

151 

3529 

872 

1123 

447 

938 

533 

6777 

1348 

Du ADV 32% 

(19/59) 

692 

329 

549 

185 

2976 

866 

971 

333 

925 

544 

6114 

1685 

Du NN 

ALL-

Focus: OS 

53% 

(32/60) 

651 

206 

593 

281 

2849 

690 

1043 

417 

946 

471 

6081 

1289 

German 85% 

(82/96) 

610 

232 

424 

148 

1831 

640 

641 

265 

626 

285 

4132 

1207 

E ADV 83% 

(45/54) 

675 

250 

497 

159 

2611 

692 

889 

363 

663 

239 

5334 

1256 

E NN 90% 

(54/60 

660 

241 

443 

130 

2405 

725 

751 

340 

691 

261 

4951 

1252 

R ADV 86% 

(60/70) 

639 

209 

469 

163 

2671 

940 

696 

279 

667 

319 

5142 

1515 

R NN 93% 

(55/59) 

649 

231 

458 

106 

2579 

692 

652 

250 

678 

267 

5015 

1117 

Du ADV 80% 

(48/60) 

644 

209 

509 

176 

2352 

626 

727 

264 

820 

509 

5052 

1181 

Du NN 

(cont.) 

SUBJECT

-Focus: 

SO 

83% 

(50/60) 

648 

238 

523 

185 

2180 

541 

628 

198 

606 

237 

4585 

921 



                                                Accuracy scores and reading times for Experiment 6 443

Table I.1. Experiment 6: Raw reading times of all items. 
 

 

 

 

 

 

(cont.) 

Group  

Sentence 

type 

Accuracy S1 S2 S3-5 S6 S7 Total 

German 76% 

(72/95) 

610 

177 

411 

124 

1939 

701 

673 

307 

771 

510 

4404 

1251 

E ADV 60% 

(32/53) 

649 

233 

461 

123 

2625 

689 

800 

345 

761 

409 

5296 

1254 

E NN 83% 

(50/60) 

652 

235 

455 

142 

2682 

803 

782 

398 

903 

501 

5473 

1615 

R ADV 64% 

(46/72) 

663 

363 

453 

162 

2956 

1038 

899 

451 

723 

402 

5694 

1825 

R NN 83% 

(50/60) 

733 

479 

484 

130 

2778 

713 

835 

405 

686 

320 

5516 

1302 

Du ADV 43% 

(26/60) 

619 

221 

509 

172 

2576 

763 

826 

309 

946 

496 

5476 

1209 

Du NN 

SUBJECT

-Focus: 

OS 

70% 

(41/59) 

650 

186 

500 

151 

2554 

568 

793 

349 

779 

338 

5277 

1032 

German 84% 

(78/93) 

639 

298 

463 

242 

1781 

576 

615 

219 

602 

254 

4099 

1154 

E ADV 95% 

(57/60) 

694 

315 

483 

121 

2496 

678 

740 

364 

662 

282 

5074 

1201 

E NN 95% 

(57/60) 

684 

293 

455 

174 

2265 

551 

681 

261 

694 

276 

4779 

1015 

R ADV 96% 

(63/66) 

624 

198 

430 

112 

2527 

884 

685 

226 

615 

287 

4882 

1355 

R NN 95% 

(57/60) 

650 

186 

484 

122 

2732 

679 

704 

267 

582 

161 

5151 

860 

Du ADV 90% 

(54/60) 

637 

192 

545 

252 

2406 

796 

728 

293 

706 

374 

5022 

1288 

Du NN 

OBJECT-

Focus: SO 

88% 

(53/60) 

707 

363 

499 

160 

2305 

568 

676 

247 

634 

220 

4821 

1073 

German 67% 

(64/95) 

607 

262 

416 

145 

2221 

870 

743 

389 

782 

467 

4770 

1465 

E ADV 60% 

(32/53) 

678 

245 

525 

177 

2964 

844 

928 

390 

812 

415 

5907 

1424 

E NN 88% 

(53/60) 

682 

280 

438 

152 

2716 

782 

870 

446 

816 

434 

5522 

1278 

R ADV 67% 

(48/72) 

645 

189 

470 

159 

3323 

1157 

853 

450 

663 

260 

5954 

1591 

R NN 80% 

(48/60) 

657 

258 

485 

247 

3043 

856 

756 

294 

744 

396 

5685 

1355 

Du ADV 29% 

(17/59) 

654 

199 

526 

234 

2633 

667 

804 

306 

844 

488 

5463 

1207 

Du NN 

OBJECT-

Focus: OS 

65% 

(39/60) 

691 

275 

488 

130 

2569 

629 

843 

374 

775 

366 

5365 

1108 
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Group Sentence 

type 

Accuracy S1 S2 S3-5 S6 S7 Total 

German 76% 

(73/96) 

-141 

170 

133 

108 

-454 

494 

94 

286 

519 

311 

142 

 867 

E ADV 76% 

(41/54) 

-303 

142 

124 

101 

-187 

492 

102 

323 

568 

355 

304 

862 

E NN 80% 

(48/60)) 

   -218 

193 

153 

175 

-300 

599 

105 

358 

613 

334 

354 

932 

R ADV 83% 

(60/72) 

-236 

245 

131 

164 

8 

719 

153 

338 

576 

402 

632 

1016 

R NN 88% 

(53/60) 

-264 

195 

148 

227 

41 

634 

256 

351 

514 

367 

695 

894 

Du ADV 92% 

(54/59) 

-200 

264 

180 

205 

-273 

653 

37 

278 

527 

338 

271 

1007 

Du NN 

ALL-

Focus: SO 

91% 

(48/59) 

-172 

327 

134 

161 

-348 

476 

179 

304 

546 

352 

338 

914 

German 61% 

(57/94) 

-131 

160 

141 

146 

-187 

674 

190 

365 

642 

469 

656 

1017 

E ADV 51% 

(26/51) 

-240 

167 

131 

131 

38 

559 

147 

369 

572 

423 

648 

844 

E NN 78% 

(47/60) 

-186 

211 

140 

189 

2 

638 

320 

519 

800 

503 

1075 

1170 

R ADV 40% 

(29/72) 

-230 

366 

126 

182 

182 

805 

175 

353 

572 

428 

825 

1217 

R NN 76% 

(44/58) 

-210 

186 

108 

141 

417 

655 

259 

425 

640 

530 

1214 

1019 

Du ADV 32% 

(19/59) 

-163 

313 

169 

167 

-34 

699 

146 

284 

640 

523 

758 

1265 

Du NN 

ALL-

Focus: OS 

53% 

(32/60) 

-175 

168 

225 

264 

-40 

674 

241 

388 

671 

464 

922 

1073 

German 85% 

(82/96) 

-94 

218 

111 

126 

-595 

492 

-55 

267 

391 

268 

-241 

912 

E ADV 83% 

(45/54) 

-224 

254 

97 

135 

-483 

502 

-8 

341 

363 

209 

-255 

881 

E NN 90% 

(54/60 

-200 

252 

61 

113 

-542 

597 

-111 

305 

405 

257 

  -387 

1014 

R ADV 86% 

(60/70) 

-249 

203 

74 

130 

-412 

644 

-194 

280 

371 

295 

-410 

1005 

R NN 93% 

(55/59) 

-246 

220 

60 

99 

-484 

513 

-241 

221 

379 

258 

-531 

791 

Du ADV 80% 

(48/60) 

-208 

221 

131 

155 

-587 

489 

-112 

270 

536 

496 

-241 

859 

Du NN 

(cont.) 

SUBJECT

-Focus: 

SO 

 

 

 

 

 

 

 

 

 

 

 
83% 

(50/60) 

-178 

215 

156 

172 

-664 

558 

-189 

198 

331 

230 

-544 

831 
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Table I.2. Experiment 6: Residual reading times of all items. 

(cont.) 

Group 

Sentence 

type 

Accuracy S1 S2 S3-5 S6 S7 Total 

German 76% 

(72/95) 

-91 

169 

99 

101 

-480 

542 

-19 

285 

538 

505 

  46 

951 

E ADV 60% 

(32/53) 

-248 

262 

62 

113 

-481 

662 

-89 

318 

462 

400 

-294 

1134 

E NN 83% 

(50/60) 

-208 

234 

73 

120 

-306 

647 

-68 

372 

616 

493 

107 

1392 

R ADV 64% 

(46/72) 

-230 

331 

56 

114 

-132 

813 

3 

420 

425 

367 

 121 

1234 

R NN 83% 

(50/60) 

-162 

464 

86 

125 

-330 

556 

-46 

382 

388 

320 

-65 

1063 

Du ADV 43% 

(26/60) 

-233 

198 

130 

150 

-351 

560 

-18 

306 

662 

498 

190 

910 

Du NN 

SUBJECT

-Focus: 

OS 

70% 

(41/59) 

-175 

149 

133 

127 

-290 

508 

-21 

365 

504 

326 

152 

822 

German 84% 

(78/93) 

-64 

280 

150 

231 

-644 

481 

-78 

210 

367 

242 

-269 

909 

E ADV 95% 

(57/60) 

-206 

316 

83 

116 

-592 

514 

-137 

340 

362 

262 

-490 

842 

E NN 95% 

(57/60) 

-175 

310 

73 

164 

-718 

370 

-157 

233 

407 

269 

-569 

730 

R ADV 96% 

(63/66) 

-269 

180 

33 

98 

-544 

610 

-193 

195 

317 

253 

-656 

 747 

R NN 95% 

(57/60) 

-245 

169 

86 

118 

-379 

608 

-174 

248 

283 

164 

-428 

665 

Du ADV 90% 

(54/60) 

-216 

202 

166 

232 

-507 

622 

-112 

313 

422 

368 

-246 

1034 

Du NN 

OBJECT-

Focus: SO 

88% 

(53/60) 

-119 

355 

132 

142 

-548 

562 

-141 

219 

358 

207 

-317 

893 

German 67% 

(64/95) 

-95 

277 

104 

123 

-190 

659 

49 

398 

549 

458 

417 

1185 

E ADV 60% 

(32/53) 

-221 

213 

125 

158 

-147 

628 

34 

363 

512 

405 

303 

984 

E NN 88% 

(53/60) 

-175 

313 

58 

138 

-215 

704 

20 

410 

530 

433 

218 

1171 

R ADV 67% 

(48/72) 

-249 

208 

73 

139 

226 

932 

-23 

434 

365 

238 

392 

1171 

R NN 80% 

(48/60) 

-238 

248 

87 

241 

-13 

742 

-132 

302 

446 

396 

151 

1194 

Du ADV 29% 

(17/59) 

-197 

196 

148 

211 

-320 

502 

-38 

333 

561 

472 

154 

882 

Du NN 

OBJECT-

Focus: OS 

65% 

(39/60) 

-135 

253 

121 

114 

-267 

530 

31 

345 

499 

355 

249 

825 



Appendix J 446

Appendix J. Pretest on dative case for Experiment 7 
 
 
In the following texts, the articles that are italicized were blanked out. Dative-taking verbs are 
marked in bold, and the associated dative determiners of their objects are also bolded. 
 
Text 1 
 
Unstimmigkeiten im Kabinett 
 
Obwohl der Kanzler dem Plan zugestimmt hatte, missfielen der Ministerin noch einige der 
Details, die im Plan vermerkt waren. Sie dankte dem Kanzler zwar öffentlich für dessen 
Entscheidung, sie sagte aber gegenüber Vetretern der Medien, dass noch Änderungen 
vorgenommen würden. Davon wurde dem Kanzler berichtet, der umgehend den Äusserung 
seiner Ministerin in der Öffentlichkeit widersprach. Er sagte, dass er der Ministerin nicht folgen 
könnte, da seiner Einschätzung der Lage nach der Plan genau so umgesetzt werden müsste. Es sei 
jetzt nicht die Zeit, noch Änderungen zu fordern, da sonst der Wahlerfolg gefährdet wäre. 
Indirekt drohte der Kanzler damit der Ministerin, dass sie die Verantwortung für das 
Abschneiden der Regierung bei der Wahl trage. Eines war sicher: Diese Aktion hat dem Ansehen 
der Ministerin nicht genutzt. 
 
Text 2 
 
Ein kontroverser Vortrag 
 
Der Wissenschaftskritiker war zu einem Gastvortrag geladen. Nach seinem Vortrag 
applaudierten die Zuhörer dem Redner. Als der Applaus abebbte, gratulierte die Professorin 
dem Redner zu dessen provokativen Vortrag. Doch von den Zuhörern hoben sofort einige die 
Hand, um Fragen zu stellen. Und gleich die erste Frage war brisant: "Schadet dieser Vortrag 
nicht dem Ansehen der Wissenschaft, oder sind Ihnen die Konsequenzen egal," fragte ein Zuhörer 
mit Spott in der Stimme. Der Redner lächelte nur kurz in die Runde und antwortete dem Zuhörer 
ohne Umschweife: "Sie haben den Vortrag falsch verstanden. Ich stimme der Aussage zu, dass 
das Ansehen der Wissenschaft wichtig ist, aber die Wahrheit ist viel wichtiger. Es ist dem 
verehrten Fragesteller wohl nicht aufgefallen, dass Wahrheit das höchste Gut ist." Als er dies 
spöttelnd dem Zuhörer zurief, sah er aber an den feindseligen Gesichtern der Zuschauer, dass sie 
dem Redner eine solche Arroganz nicht verzeihen würden. 
 
Text 3 
 
Heiners Probleme mit Frauen 
 
Wie soll Heiner bloss eine Frau finden? Wenn Heiner eine Frau attraktiv findet, dann gefällt 
Heiner meist der Frau nicht. Aber er wollte den Plan, eine Frau zu finden, nicht aufgeben, da er 
wusste, dass ohne Frau dem Mann etwas fehlt. In der Kindheit war alles einfacher: Wenn er ein 
Mädchen ausgespäht hatte, konnte der Junge dem Mädchen nachlaufen, das Mädchen necken 
und die Freundinnen des Mädchens für sich gewinnen. Aber bei Frauen ist das Verführen 
schwieriger. Erst weichen sie dem Verführer aus, dann ignorieren sie das Werben des Mannes, 



                                                             Pretest on dative case for Experiment 7 447

bis sie dem Mann vertrauen. Dabei hilft es dem Mann nicht, so ungeschickt zu sein wie Heiner. 
Wenn Heiner dem Objekt seiner Begierde zuwinkt, verliert er das Gleichgewicht, wenn er die 
Frau anlächelt, muss er husten, und wenn er der Traumfrau auf der Straße nachsieht, fällt er hin. 
Kein Wunder, dass jede Frau dem armen Heiner absagt, wenn er um ein Date bittet. 
 
Text 4 
 
Bürogeschichten 
 
Die Sekretärin mochte den Chef sehr. Manche sagten gar, dass sie dem Chef in allen Dingen 
gehorche, selbst wenn die Interessen der Sekretärin selbst verletzt werden. Viele in der Firma 
sind entsetzt, wie die Frau dem Chef nacheifert, wenn sie der Sekretärin dabei zusehen, wie sie 
selbst die Macken des Mannes nachahmt. Manche von den Kollegen meinen gar, dass die 
Sekretärin dem Chef auch nachgeben würde, wenn er das Gehalt kürzen würde. Deshalb redete 
ein Kollege der Sekretärin zu, dass die Vergötterung ihres Chefs zu weit ginge und sie damit das 
Betriebsklima stören würde. Die Sekretärin hingegen blaffte den Kollegen nur an und sagte, dass 
das Verhältnis zu ihrem Chef wichtiger sei als das Betriebsklima. Sie fügte hinzu, dass sie dem 
Kollegen nie vergeben würde. Seitdem fürchten die Mitarbeiter diese Frau und schauen der 
Sekretärin ängstlich nach, wenn sie den Gang hinab in das Vorzimmer des Chefs läuft. 
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Appendix K. Experimental sentences for Experiment 7 
 

All sentences are given in SO order. 

 

Disambiguation by case 

 

Accusative 

 

1.  Er meint, dass der Kaiser am letzten Samstag den Diener gekränkt hat. 

‘He thinks that the emperor offended the servant last Saturday.’ 

2.  Er meint, dass der Leser seit vielen Jahren den Autor geschätzt hat. 

‘He thinks that the reader has esteemed the author for many years.’ 

3.  Sie sagen, dass der Kunde am frühen Morgen den Friseur verstimmt hat. 

‘They say that the customer annoyed the hairdresser in the early morning.’ 

4.  Sie denkt, dass der Surfer am frühen Abend den Segler überholt hat. 

‘She thinks that the surfer overtook the sailor in the early evening.’ 

5.  Er meint, dass der Clown am vorigen Freitag den Enkel entzückt hat. 

‘He thinks that the clown delighted the grandchild last Friday.’ 

6.  Sie denkt, dass der Ketzer im vorigen Jahr den Lügner verraten hat. 

‘She thinks that the heretic betrayed the liar last year.’ 

7.  Ich glaube, dass der Teufel seit langer Zeit den Engel geliebt hat. 

‘I think that the devil has loved the angel for a long time.’ 

8.  Sie sagt, dass der Pfarrer am letzten Sonntag die Pilger widerlegt hat. 

‘She says that the vicar proved the pilgrims wrong last Sunday.’ 

9.  Ich glaube, dass der Mieter im letzten Monat den Makler betrogen hat. 

‘I think that the tenant cheated the estate agent last month.’ 

10.  Ich denke, dass der Geizhals schon seit langem den Wucherer verflucht hat. 

‘I think that the cheapskate has cursed the usurer for a long time.’ 

11.  Er glaubt, dass der Säufer am vorigen Dienstag den Penner erstochen hat. 

‘He thinks that the drunkard stabbed the homeless last Tuesday.’ 

12.  Sie denkt, dass der Dichter am gestrigen Abend den Lektor belehrt hat. 

‘She thinks that the poet advised the editor last night.’ 

 

Dative active 

 

1.  Ich glaube, dass der Besetzer vor zwei Monaten dem Bewohner nachgegeben hat. 

‘I think that the squatter gave in to the tenant two months ago.’ 

2.  Ich glaube, dass der Onkel vor einigen Minuten dem Vater widersprochen hat. 

‘I think that the uncle disagreed with the father some minutes ago.’ 

3.  Er sagt, dass der Dompteur am frühen Morgen dem Zauberer zugesehen hat. 

‘He says that the tamer watched the magician in the early morning.’ 

4.  Ich glaube, dass der König am letzten Wochenende dem Papst zugestimmt hat. 

‘I think that the king agreed with the pope last weekend.’ 

5.  Er meint, dass der Freund am vorigen Mittwoch dem Sportler nachgelaufen ist. 

‘He thinks that the friend followed the sportsman last Wednesday.’ 

6.  Er meint, dass der Physiker seit vielen Jahren dem Chemiker nachgeeifert hat. 

‘He thinks that the physicist has emulated the chemist for many years.’ 
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7.  Sie sagt, dass der Maurer früh am Morgen dem Tischler zugerufen hat. 

‘She says that the mason called out to the carpenter early in the morning.’ 

8.  Jeder weiss, dass der Bischof seit vielen Jahren dem Priester vertraut hat 

‘Everybody knows that the bishop has trusted the priest for many years.’ 

9.  Er weiss, dass der Bruder seit vielen Jahren dem Schwager gehorcht hat. 

‘He knows that the brother has obeyed the brother-in-law for many years.’ 

10.  Ich glaube, dass der Notar vor einiger Zeit dem Konsul abgesagt hat. 

‘I think that the notary cancelled (the meeting with) the consule some time ago.’ 

11.  Ich höre, dass der Bettler am frühen Nachmittag dem Räuber ausgewichen ist. 

‘I hear that the beggar avoided the robber in the early afternoon.’ 

12.  Sie sagt, dass der Landwirt nach langer Zeit dem Pächter verziehen hat. 

‘She says that the farmer forgave the tenant after a long time.’ 

 

Dative experiencer 

 

1.  Er sagt, dass der Detektiv am vorigen Dienstag dem Betrüger aufgefallen ist. 

‘He says that the crook noticed the detective last Tuesday.’ 

2.  Sie sagt, dass der Musiker schon seit langem dem Sänger gefallen hat. 

‘She says that the musician has pleased the singer for a long time.’ 

3.  Er sagt, dass der Anwalt seit langer Zeit dem Kläger missfallen hat. 

‘He says that the lawyer has displeased the plaintiff for a long time.’ 

4.  Sie denkt, dass der Rentner seit einigen Jahren dem Witwer gefehlt hat. 

‘She thinks that the widower has missed the pensioner for some years.’ 

5.  Sie glaubt, dass er Kaufmann vor einigen Monaten dem Vorstand genützt hat. 

‘She thinks that the merchant was useful to the executive board some months ago.’ 

6.  Ich meine, dass der Amtsarzt vor zwei Jahren dem Stadtrat geschadet hat. 

‘I think that the public health officer did damage to the council two years ago.’ 

7.  Ich glaube, dass dem Häftling am letzten Wochenende der Wächter aufgefallen ist. 

‘I think that the inmate noticed the warden last weekend.’ 

8.  Er denkt, dass der Kranke schon seit langem dem Doktor aufgefallen ist. 

‘He thinks that the doctor has noticed the sick person already for a long time.’ 

9.  Er sagt, dass der Raucher schon seit Stunden dem Kellner missfallen hat. 

‘He says that the smoker has displeased the waiter for hours.’ 

10.  Sie denkt, dass der Teenager seit langer Zeit dem Betreuer gefehlt hat. 

‘She thinks that the caretaker has missed the teenager for a long time.’ 

11.  Sie meint, dass der Minister vor einigen Jahren dem Oberarzt genützt hat. 

‘She thinks that the senior physician proved useful to the minister some years ago.’ 

12. Sie glaubt, dass der Kidnapper am gestrigen Abend dem Erpresser geschadet hat. 

‘She thinks that the kidnapper did harm to the blackmailer last night.’ 

 

Disambiguation by verbal agreement: 

 

Accusative 

 

1.  Er sagt, dass Angler am letzten Freitag Günter umgebracht haben. 

‘He says that fishermen killed Günter last Friday.’ 

2.  Er denkt, dass Richter vor wenigen Minuten Christa überhört haben. 

‘He thinks that judges did not hear Christa a few minutes ago.’ 
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3.  Sie glaubt, dass Lehrer für einige Minuten Christiane beruhigt haben. 

‘She thinks that teachers calmed down Christiane for some minutes.’ 

4.  Sie sagt, dass Jäger am letzten Wochenende Theo erschreckt haben. 

‘She says that hunters frightened Theo last weekend.’ 

5.  Ich denke, dass Jungen seit langer Zeit Peter gehänselt haben. 

‘I think that boys have bullied Peter for a long time.’ 

6.  Ich sage, dass Angestellte schon seit langer Zeit Peter genervt haben. 

‘I say that employees have annoyed Peter already for a long time.’ 

7.  Ich glaube, dass Ritter vor langer Zeit Siegfried verwundet haben. 

‘I think that knights wounded Siegfried a long time ago.’ 

8.  Ich denke, dass Freunde seit vielen Jahren Tanja gemocht haben. 

‘I think that friends have liked Tanja for many years.’ 

9.  Sie sagt, dass Postboten am frühen Morgen Jutta bedrängt haben. 

‘She says that postmen hassled Jutta in the early morning.’ 

10.  Er sagt, dass Psychiater seit langer Zeit Anna verwirrt haben. 

‘He says that psychiatrists have confused Anna for a long time.’ 

11.  Er sagt, dass Kassierer am gestrigen Nachmittag Tobias geärgert haben. 

‘He says that check-out staff annoyed Tobias yesterday afternoon.’ 

12.  Er meint, dass Anwohner am letzten Wochenende Gerhard behindert haben. 

‘He thinks that residents obstructed Gerhard last weekend.’ 

 

Dative active  

 

1.  Sie sagt, dass Athleten am letzten Mittwoch Karin applaudiert haben. 

‘She says that athletes applauded Karin last Wednesday.’ 

2.  Sie sagt, dass Architekten am letzten Freitag Norbert berichtet haben. 

‘She says that architects reported to Norbert last Friday.’ 

3.  Ich glaube, dass Rektoren vor einigen Minuten Kirsten gedankt haben. 

‘I think that rectors thanked Kirsten some minutes ago.’ 

4.  Er meint, dass Stewards für einige Stunden Sandra gefolgt sind. 

‘He thinks that stewards followed Sandra for several hours.’ 

5.  Er schreibt, dass Nachbarn im letzten Monat Nadine geholfen haben. 

‘He writes that neighbours helped Nadine last month.’ 

6.  Sie glaubt, dass Kollegen am vorigen Dienstag Paul nachgesehen haben. 

‘She thinks that colleagues looked after Paul last Tuesday.’ 

7.  Sie sagt, dass Senioren am späten Abend David zugeredet haben. 

‘She says that pensioners cajoled David late at night’ 

8.  Ich denke, dass Juristen am letzten Dienstag Heiner gratuliert haben. 

‘I think that lawyers congratulated Heiner last Tuesday.’ 

9.  Er sagt, dass Passanten am letzten Montag Martha zugewinkt haben. 

‘He says that passers-by waved at Martha last Monday.’ 

10.  Er sagt, dass Dozenten am gestrigen Tag Christian geantwortet haben. 

‘He says that lecturers answered to Christian the day before.’ 

11.  Sie sagt, dass Polizisten im vorigen Jahr Reinhard gedroht haben. 

‘She says that policemen threatened Reinhard the previous year.’ 

12.  Sie sagt, dass Lehrerinnen am frühen Nachmittag Dennis nachgeschaut haben. 

‘She says that teachers looked after Dennis in the early afternoon.’ 
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Dative experiencers 

 

1.  Sie sagt, dass Junioren am letzten Donnerstag Maren aufgefallen sind. 

‘She says that Maren noticed juniors last Thursday.’ 

2.  Ich sah, dass Gesellen seit vielen Jahren Rainer gefallen haben. 

‘I saw that apprentices have pleased Rainer for many years.’ 

 

3.  Er sagt, dass Pastoren seit vielen Jahren Margot missfallen haben. 

‘He says that vicars have displeased Margot for many years.’ 

4.  Ich glaube, dass Nachbarn seit einiger Zeit Luise gefehlt haben. 

‘I think that Luise has missed neighbours for some time.’ 

5.  Ich glaube, dass Zoologen am letzten Wochenende Karl genützt haben. 

‘I think that zoologists were useful to Karl last weekend.’ 

6.  Sie sagen, dass Juristen vor wenigen Tagen Otto geschadet haben. 

‘They say that lawyers did harm to Otto some days ago.’ 

7.  Er sagt, dass Soldaten am späten Nachmittag Britta aufgefallen sind. 

‘He says that Britta noticed soldiers in the late afternoon.’ 

8.  Er sah, dass Studenten seit langer Zeit Ralf gefallen haben. 

‘He saw that students have pleased Ralf for a long time.’ 

9.  Sie meint, dass Kollegen schon seit langem Robert missfallen haben. 

‘She thinks that colleagues have displeased Robert for a long time.’ 

10.  Er denkt, dass Senioren seit einigen Monaten Ursula gefehlt haben. 

‘He thinks that Ursula missed pensioners for some months.’ 

11.  Er sagt, dass Bankiers für einige Zeit Oskar genützt haben. 

‘He says that bankers were useful to Oskar for some time.’ 

12.  Er denkt, dass Bauern am gestrigen Abend Rüdiger geschadet haben. 

‘He thinks that farmers did harm to Rüdiger last night.’ 
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Samenvatting in het Nederlands 
 

In het algemeen bereiken volwassen leerders van een tweede taal (L2) niet het 

taalvaardigheidsniveau van moedertaalsprekers van dezelfde taal. Dat de maximale 

spreekvaardigheid onder het niveau van moedertaalsprekers ligt, wordt vaak zelfs als 

kenmerkend gezien voor 'late' L2-verwerving, dat wil zeggen, L2-verwerving door een 

leerder die geen kind meer is. Deze generalisatie heeft veel onderzoekers ertoe aangezet 

om zich te verdiepen in de vraag waaróm late L2-verwerving over het algemeen minder 

succesvol is dan vroege verwerving van een eerste taal (L1) of vroege L2-verwerving. 

Een invloedrijk antwoord op deze vraag is dat taalverwerving een kritieke periode kent 

(zie bijv. Lenneberg, 1967).  Na het verstrijken van de kritieke periode is het leren van 

een taal niet langer een bevoorrechtte vorm van leren en sluiten neurocognitieve 

veranderingen de perfecte verwerving van een taal uit. 

Late L2-verwerving is echter niet op alle fronten even onsuccesvol. Late L2-

leerders zijn bijvoorbeeld gewoonlijk beter in het verwerven van de syntaxis van de 

doeltaal (TL) dan in het verwerven van de fonologie van de TL. Het is dus niet 

waarschijnlijk dat verschillen tussen late en vroege taalverwerving door een enkele 

kritieke periode verklaard kunnen worden. Zelfs als we al kunnen spreken van een 

kritieke periode in de taalverwerving, zullen we wellicht nader moeten specificeren welke 

onderdelen van de (onbewuste) taalkennis, zoals syntaxis, morfologie, semantiek, 

fonologie,  enzovoort, en welke aspecten van taalverwerking onderhevig zijn aan een 

kritieke periode (DeKeyser & Larson-Hall, 2005; Eubank & Gregg, 1999; Newport, 

Bavelier & Neville, 2001). 

Het doel van dit proefschrift is om, naar aanleiding van de hierboven genoemde 

differentiatie (besproken in Hoofdstuk 1), te onderzoeken in welke opzichten late L2-

leerders met een zeer goede beheersing van de TL zich wèl gedragen als volwassen 

moedertaalsprekers, en in welke opzichten niet. Een aantal domeinen van de taalkennis 

en -verwerking die onderhevig zouden kunnen zijn aan een kritieke periode, wordt 

onderzocht. Dit proefschrift draagt daarmee bij aan de beantwoording van vragen als de 

volgende: Op welke taalkennis- en taalverwerkingsgebieden gedragen late L2-leerders 

zich hetzelfde als volwassen moedertaalsprekers, dat wil zeggen, op welke gebieden is er 

sprake van convergentie? Wat zijn de voorwaarden voor convergentie? Wat is de omvang 

van eventuele niet-convergentie, en welke oorzaken kunnen we aanwijzen voor niet-

convergentie? 

 

Theoretische achtergrond 

 

In dit proefschrift wordt de modulaire opzet van de generatieve taalkunde aangenomen. 

In de generatieve taalkunde beschouwt men taal als bestaande uit grammaticale modules, 

zoals syntaxis, morfologie, enzovoort, en zogenaamde interfaces. Deze interfaces kunnen 
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grammaticale modules met elkaar verbinden (interne interfaces), of ze kunnen de 

grammaticale modules met andere cognitieve componenten verbinden die speciaal voor 

taalverwerking of juist voor niet-taalkundige cognitie bedoeld zijn (externe interfaces) 

(Chomsky, 2000). Op basis van de generatieve benadering is het mogelijk om te 

onderzoeken of een bepaalde module of interface niet of beperkt beschikbaar is als het 

gevolg van een kritieke periode in L2-verwerving. 

De generatieve literatuur over L2-verwerving, besproken in Hoofdstuk 1 en 2, 

leert ons dat late L2-leerders enerzijds goed in staat zijn om de woordvolgorde van de TL 

te leren beheersen, terwijl ze anderzijds nog lange tijd moeite hebben met 

verbuigingsregels of met de contextafhankelijke kanten van woordvolgorde in de TL (zie 

bijv.: Sorace, 2003; White, 2003a). Bijvoorbeeld, hoewel gevorderde late L2-leerders de 

TL-syntaxis verwerven, varieert hun beheersing van genusmorfologie (zie bijv.: 

Franceschina, 2005; Sabourin 2003) en zijn ze onzeker in hun oordelen over het verband 

tussen woordvolgorde en context (zie bijv.: Belletti, Bennati & Sorace, 2007). Het 

contrast tussen de geslaagde verwerving van de syntaxis en de problemen op het terrein 

van de interfaces van de syntaxis met bijvoorbeeld de morfologie of de context, is het 

onderwerp van de Interface Hypothesis (Sorace & Filiaci, 2006). De Interface Hypothesis 

zegt dat niet-convergentie vooral optreed in de interfaces met de syntaxis, en niet in de 

syntaxis zelf. 

De Interface Hypothesis staat centraal in dit proefschrift. Het voornaamste doel 

van het proefschrift is om te onderzoeken of late L2-leerders met verschillende 

moedertalen in staat zijn om zich, met betrekking tot de verschillende interfaces, in de 

kennis en verwerking van de TL te gedragen als moedertaalsprekers. Ik ga ervan uit dat 

TL-convergentie kan worden opgesplitst in tenminste de volgende drie aspecten. 

 

(1) Aspecten van convergentie 

a. onbewuste grammaticale kennis in de verschillende taalkundige modules  

b. de integratie van grammaticale kennis uit verschillende modules: de interface  

mappings. 

c. gebruik van de grammaticale kennis en interface mappings in realtime 

taalverwerking 

 

Er zijn een aantal manieren waarop late L2-leerders en moedertaalsprekers van elkaar 

kunnen verschillen. Ten eerste kan het verstrijken van een kritieke periode ertoe leiden 

dat grammaticale kennis in sommige modules maar beperkt toegankelijk is voor late L2-

leerders (Clahsen & Muysken, 1986; Hawkins & Chan, 1997). Ten tweede kunnen er 

kwalitatieve verschillen bestaan tussen het verwerken van een taal die geleerd is in de 

kritieke periode en het verwerken van een taal die geleerd is na de kritieke periode (zie 

bijv.: Clahsen & Felser, 2006b; DeKeyser, 2003; Paradis, 2004; Ullman, 2005). Ten 

derde zou het kunnen zijn dat L2-leerders minder computationele middelen tot hun 
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beschikking hebben. Dit kan het gevolg zijn van tweetaligheid in het algemeen, of van 

een specifieke L1-L2-combinatie (zie bijv.: McDonald, 2006; Prévost & White 2000b).  

Deze mogelijke invalshoeken worden kort besproken in Hoofdstuk 1 en 2. In de 

rest van het proefschrift wordt geprobeerd om vast te stellen of convergentie beperkt is 

tot bepaalde modules en interfaces, en of niet-convergentie het gevolg is van beperkingen 

in de taalkennis (competence) of in de taalverwerking (performance). Door het testen van 

L2-sprekers met verschillende moedertalen wordt ook onderzocht of convergentie 

afhankelijk is van de L1-L2-combinatie. 

 

Experimenten 

 

In zeven experimenten wordt de kennis en verwerking van contextafhankelijke 

woordvolgordevariatie in het Duits onderzocht. Aan de experimenten namen 

proefpersonen deel met Engels, Nederlands of Russisch als L1, evenals 

controleproefpersonen met Duits als L1. De bestudeerde woordvolgordevariatie staat 

bekend als scrambling. Een theoretisch model van scrambling wordt gepresenteerd in 

Hoofdstuk 3. Scrambling leent zich goed voor de bestudering van de integratie van 

informatie uit verschillende modules, omdat het verschillende aspecten van de taalkennis 

bijeen brengt, en karakteristieke patronen vertoond in de verwerking door 

moedertaalsprekers (zie Tabel S.1). 

In het Duits kunnen de werkwoordsargumenten herordend worden. Normaliter 

gaat het onderwerp vooraf aan het lijdend voorwerp (2a), maar zoals te zien in de bijzin 

in (2b), kan het lijdend voorwerp ook vóór het onderwerp genoemd worden. 

 

(2) a. Maria glaubt, dass der        Vater     den      Onkel     schlägt.     (SO)

  Maria thinks   that the-nom father     the-acc uncle      beats 

  ‘Maria thinks that the father beats the uncle.’ 

 b. Maria glaubt, dass [den     Onkel]1  der       Vater   t1  schlägt.             (OS) 

 

De alternatieve argumentsvolgorde in (2b) is het resultaat van scrambling. De morfologie 

stelt ons in staat scrambling te herkennen: het lidwoord in de argumenten is gemarkeerd 

voor naamval. Scrambling is optioneel, maar onderhevig aan beperkingen die gesitueerd 

kunnen worden in de interfaces van de syntaxis met (a) het lexicon, (b) de semantiek, en 

(c) de context. Deze interfaces zijn ook van invloed op het verwerken van scrambling (zie 

Hoofdstuk 4), doordat ze de verwerking van OS woordvolgorde (2b), zogenaamde 

heranalyse, vergemakkelijken of bemoeilijken in vergelijking met de verwerking van SO 

woordvolgorde (2a). In Tabel S.1 is een overzicht te vinden van de interface-gerelateerde 

verschijnselen die in dit proefschrift onder de loep genomen worden. Voor elke module 

of interface in Tabel S.1 is aangegeven welke invloeden merkbaar zijn in de grammatica, 

en welke invloeden in de taalverwerking. 
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Er zijn in de literatuur geen taalverwerkingsinvloeden op scrambling van de 

syntaxis-semantiek interface bekend. Verwerkingsinvloeden van deze interface zullen dus 

ook niet in beschouwing worden genomen in het testen van L2-verwervers in dit 

proefschrift. De overige interfaces worden onderzocht in zeven off- en online 

experimenten over de grammaticale kennis en verwerking van scrambling bij L2-leerders 

die op het voor hen hoogst haalbare taalbeheersingsniveau zitten (zogenaamde 

eindstadium-sprekers). In Hoofdstuk 5 vat ik eerder werk op het terrein van L2-

verwerving en -verwerking van scrambling samen, en formuleer ik de onderzoeksvragen 

en onderzoekshypotheses. 

 

Module/Interface  Effecten in de 

grammatica 

Effecten in 

taalverwerking 

Syntaxis argumentsherordening heranalyse van SO naar 

OS 

Syntaxis-morfologie inflectionele markering 

van argumentsherordering 

verschillende 

heranalyseeffecten 

afhankelijk van het type 

markering (naamval, 

congruentie) 

Syntaxis-lexicon thematische beperkingen 

op argumentvolgorde 

thematische effecten op 

heranalyse  

Syntaxis-semantiek semantische vereisten voor 

argumentsherordening 

(definietheid) 

- 

Syntaxis-discourse informatiestructurele 

vereisten voor 

argumentsherordening 

(focus)  

informatiestructurele 

effecten op heranalyse 

Tabel S.1. Interfaces betrokken bij scrambling, en hun invloeden op grammatica en 

taalverwerking. 

  

Onderzoeksvragen en -hypotheses 

 

Voor elk van de in Tabel S.1 genoemde verschijnselen is de volgende algemene vraag 

onderzocht: 

 

(3)   Algemene onderzoeksvraag 

Is er bij volwassen eindstadium-L2-sprekers, sprake van convergentie van offline 

grammaticale kennis en online taalverwerkingspatronen in het geval van 

scrambling in het Duits en de daarmee samenhangende interface-effecten. 
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De algemene onderzoeksvraag valt uiteen in drie deelvragen: 

 

(4)   Deelvragen 

  a. Is er een verschil in convergentie tussen de syntaxis en interfaces van     

   scrambling? 

  b. Is er een verschil in convergentie tussen taalkennis en taalverwerking van  

   scrambling in de L2? 

   c. Speelt de L1 een rol? 

 

Het onderzoek in dit proefschrift gaat uit van de Fundamental Identity Hypothesis. 

Volgens deze hypothese zijn er geen kwalitatieve verschillen tussen late L2 leerders en 

moedertaalsprekers die wijzen op het bestaan van een kritieke periode. 

 

(5)   Fundamental Identity Hypothesis 
Er zijn geen fundamentele verschillen tussen moedertaalsprekers en niet-
moedertaalsprekers die veroorzaakt worden door een kritieke periode, waar het de 
onbewust grammaticale kennis en de verwerking van een taal betreft. Eventuele 
verschillen tussen moedertaalsprekers en niet-moedertaalsprekers hebben te 
maken met factoren die onafhankelijk zijn van een kritieke periode, bijvoorbeeld 
eigenschappen van de eerste taal, computationele beperkingen, etc. 

 

De Fundamental Identity Hypothesis sluit aan bij voorstellen van Schwartz (1987) en 

Schwartz & Sprouse (1996), die moedertaalgrammatica's en niet-moedertaalgrammatica's 

dezelfde epistemologische status geven. De Fundamental Identity Hypothesis voegt 

hieraan toe dat moedertalen en tweede talen ook niet op fundamenteel verschillende 

manieren verwerkt worden. Waar eerdere studies convergentie definieerden als 

kwantitatief identiek presteren door moedertaal en niet-moedertaalsprekers, wordt in de 

Fundamentel Identity Hypothesis kwalitatief identiek presteren als definiërende 

eigenschap voor convergentie gezien.  

 

Bevindingen 

 

In zeven on- en offline experimenten wordt convergentie in eindstadium-L2-leerders met 

verschillende eerste talen onderzocht. 

In Hoofdstuk 6 wordt verslag gedaan van drie experimenten over offline kennis en 

online verwerking van morfosyntaktische informatie. De proefpersonen beschikken over 

een zeer goede beheersing (near-native) van het Duits en hadden Engels, Nederlands of 

Russisch als eerste taal. Bij alle proefpersonen is er sprake van convergentie met 

betrekking tot de grammaticale kennis en verwerking van syntaxis en inflectionele 

morfologie (naamvals- en getalsmarkering). In taken met tijdsdruk (Experiment 3) 

presteren echter alleen de proefpersonen met Russisch als eerste taal op het niveau van 

moedertaalsprekers. De proefpersonen met Engels of Nederlands als eerste taal blijken 
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niet in staat te zijn om naamvalsmorfologie snel te integrereren in het verwerken van het 

Duits. In Hoofdstuk 7 wordt verslag gedaan van drie experimenten over de interpretatieve 

aspecten van scrambling. Er wordt getest of L2-sprekers convergeren met betrekking tot 

de definietheidsvereisten en de informatiestructurele voorwaarden (focus) voor 

scrambling in het Duits. De bevindingen over definietheid zijn niet eenduidig. Uit de 

resultaten van het onderzoek naar focus komt echter een duidelijk effect van de eerste taal 

naar voren. Proefpersonen met Russisch of Engels als eerste taal gedragen zich als Duitse 

moedertaalsprekers in de interactie tussen woordvolgorde en informatiestructuur. De 

proefpersonen die Nederlands als eerste taal hebben zijn geheel ongevoelig voor 

informatie uit de context, in zowel offline als online experimenten. In Hoofdstuk 8, 

tenslotte, wordt verslag gedaan van een online experiment waarin beheersing van de 

interactie tussen argumentstructuur en scrambling wordt onderzocht. Ook hier wordt een 

duidelijk correlatie tussen L1 en convergentie in L2 gevonden. De proefpersonen met 

Russisch of Nederlands als eerste taal gedragen zich als moedertaalsprekers van het 

Duits, maar de proefpersonen met Engels als eerste taal zijn niet gevoelig voor 

argumentstructuur in het verwerken van Duitse scrambling. 

 

Op basis van deze resultaten beargumenteer ik in Hoofdstuk 9 dat het gedrag van L2-

leerders in overeenstemming is met de Fundamental Identity Hypothesis, zowel met 

betrekking tot de taalkennis als de taalverwerking. Niet alle groepen L2-leerders 

presteren op moedertaalsprekersniveau in alle experimentele taken, maar daar waar er 

geen convergentie optreed kunnen er steeds twee factoren aangewezen worden: (a) 

computationele beperkingen in de online toegang tot morfologische informatie; en (b) 

overdracht van grammaticale kennis en verwerkingsroutines uit de L1. Vergelijking van 

de resultaten uit verschillende experimenten, en een nauwkeurige studie van de oorzaken 

van niet-convergentie laat zien dat noch de computionele beperkingen noch overdracht 

uit L1 het gevolg zijn van een kritieke periode in taalverwerving. Bovendien kunnen L2-

verwervings- en verwerkingstheorieën die wel een kritieke periode aannemen, de 

experimentele bevindingen in dit proefschrift niet gemakkelijk verklaren. 

 

Ik stel daarom in overeenkomst met de Fundamental Identity Hypothesis vast dat L2-

verwerving niet onderhevig is aan een kritieke periode in de onderzochte taalkundige 

domeinen. Verder ontwikkel ik in Hoofdstuk 9 een nieuwe methode voor het 

onderzoeken van de tweede taalbeheersing in het eindstadium, de zogenaamde Extended 

Pattern Approach. In de Extended Pattern Approach wordt de systematiciteit van de 

(psycho)linguïstische opbouw van L2-beheersing geëvalueerd door een aantal, onderling 

gerelateerde aspecten van taalkennis en -verwerking te bestuderen. Tot slot kunnen we 

aan de hand van het model van tweede taalbeheersing in het eindstadium dat ontwikkeld 

wordt in dit proefschrift, testbare voorspellingen doen, die gebruikt kunnen worden in de 

vergelijking van taalbeheersing door moedertaalsprekers en niet-moedertaalsprekers. 
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