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1. INTRODUCTION 
  

 

The majority of all people in the world speak more than one language. Moreover, the ability to 

speak more than one language is becoming increasingly important due to growing global mobility 

and international communication possibilities (Kroll & De Groot 2005: v). A consequence of this 

can, for instance, be observed at Dutch universities, where sometimes even entire programmes are 

given in English.  

Because of these developments in society, it is not surprising that there is an increasing 

interest in the study of second language acquisition. Not only from an educational perspective, but 

also from linguistic, psychological, neurocognitive, and sociopolitical perspectives second 

language acquisition is now widely studied1. Interesting topics are, for instance, the ways in which 

a second language could be taught and what kind of education works best under which conditions, 

the ways in which the first and second language influence each other in the course of second 

language learning, the ways in which the first and second language are processed in the brain, and 

the role politics can play with respect to the learning of languages. Of course, these topics relate to 

each other and, ideally, the researchers from different fields should build on each other’s 

knowledge. As such, the study of multilingualism and second language acquisition is as an 

essentially multidisciplinary endeavour. 

The present study is concerned with the cognitive aspects of second language acquisition, 

that is, “the psychological mechanisms that underlie comprehension and production and the 

means by which that competence develops in the mind of the learner” (Harrington 2002: 124). 

The cognitive study of second language acquisition is relatively new (Grosjean 1997; Kroll & De 

Groot 2005), and just as in the field of second language acquisition as a whole, it is studied by 

researchers from several disciplines. A consequence of this is that there are many different 

perspectives and definitions of the cognitive aspects of attaining fluency in a second language. For 

example, there are scholars who regard second language acquisition as the learning of the 

grammatical rules of the language, but there are also scholars who view the acquisition process as 

learning the ability to express oneselves in verbal communication. As will be discussed in Chapter 

2, this has important consequences for the research these different scholars conduct. 

A logical unit of analysis to examine the cognitive mechanisms of second language 

processing is the sentence (Townsend & Bever 2001). Questions examined within the study of 

second language sentence processing are: what kind of information (syntax, semantics, context) 

                                                
1 For general overviews of the field, confer Doughty & Long (2003), R. Ellis (1994), Kaplan (2002), and Kroll & De Groot 
(2005). For a more concise overview, see De Bot, Lowie & Verspoor (2005). 
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do language learners use at what time during the processing of a sentence, and to which extent? In 

which way does sentence processing differ between the first and the second language of the 

learner? Do the first and the second language influence each other during sentence processing? 

And how does this develop alongside growing levels of proficiency within the language learner? 

Answers to these questions can be useful for a cognitive theory of second language acquisition, 

but these answers critically depend on the kind of theory one adopts. 

 In this study, I will adopt an emergentist-connectionist perspective. This perspective 

differs radically from the Chomskian perspective on language, which has long been dominant in 

the research on sentence processing and second language acquisition (see Chapter 2). An 

influential model of language processing and acquisition in which the ideas of emergentism and 

connectionism are clearly reflected, is the competition model (cf. Bates & MacWhinney 1989; 

MacWhinney 2005). The competition model is a functionalistic-connectionistic model of 

language processing that has originally been formulated to deal with the crosslinguistic study of 

sentence processing, and has later been extended to the fields of language disorders and second 

language acquisition (see MacWhinney & Bates 1989 for an overview). A central aspect of the 

competition model is its interactive nature: the processing of language is said to take place by 

means of a parallel interaction of various sources of information, both within (syntactic and 

semantic information) and outside the sentence boundaries (contextual and pragmatic 

information); the usefulness of these sources of information is constrained by the language system 

itself as well as the processing capacities of the language learner, which gradually develop as a 

function of using the language.  

In light of the view that sentence processing is affected by both intrasentential and 

intersentential information sources, it is somewhat surprising that research within the competition 

model has hardly ever included intersentential information sources in their design: the typical task 

in competition model experiments is a sentence interpretation task, in which participants have to 

interpret simple, decontextualized sentences, from which can be found out which information the 

participants use during the comprehension of the sentences. With respect to the theoretical claims 

and the ecological validity of the competition model it seems more correct to study (second 

language) sentence processing with contextualized sentences. This, then, is what I will do in this 

study. Based on the work of Su (2001b; 2004), I will examine the question what role a discourse 

context plays as an information source for sentence interpretation as compared to other 

information sources in native processing of Dutch as well as in the second language processing of 

English by the same Dutch people, and how the competition model can account for this. 

Moreover, I will examine how second language processing develops according to increasing 

levels of proficiency in English and how the first language and processing limitations of these 
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Dutch learners of English have an influence on this. By investigating these questions it is possible 

to obtain a clearer grasp of the dynamics of second language acquisition and use.  

As will become clear at the end of this study, the claims of the competition model turn out 

to account well for the data obtained from my experiment. Context plays an important role in first 

as well as second language acquisition, and the processing of language is constrained by 

processing limitations as well as the first language of the participants. Before moving on to the 

further discussion of these results, however, I will first further specify the emergentist perspective 

on second language acquisition in Chapter 2. In Chapter 3, I will explain the latest formulation of 

the competition model as an influential implementation of the emergentist ideas, as well as the 

empirical evidence supporting the model. I will continue with the experiment itself in Chapter 4, 

to finish with my conclusions and suggestions for further research in Chapter 5.
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2. AN EMERGENTIST VIEW ON L2 ACQUISITION AND USE 
 

 

In Chapter 1, I stated that there are different views on second language acquisition. According to 

MacWhinney (2002), these views can be divided into two basic types: nativist and emergentist. In 

this chapter I will argue that for the study of second language acquisition, especially the 

developmental aspects, the emergentist view is able to provide a more complete account of the 

acquisition process than the nativist perspective. I will first give a short discussion of the nativist 

ideas of language and language acquisition, to continue with the emergentist view. 

 

 

2.1. THE NATIVIST VIEW 

 

The field of linguistics and second language acquisition has most prominently been influenced by 

the nativist view on language acquisition. The Chomskian perspective on theoretical linguistics, 

also called the Universal Grammar approach, has most notably illuminated this view. The 

Chomskian approach is based on what is called two fundamental facts about language (Pinker 

1994: 22). The first of these is that the sentences people utter are almost always completely new 

and unique. Because of this, many linguists maintain that “the brain must contain a recipe or 

program that can build an unlimited set of sentences out of a finite list of words” (Pinker 1994: 

22), that is, a grammar. The second fact about language is that children learn language very 

quickly and without explicit instruction and are able to correctly interpret sentences they have 

never heard before. This lead to the extrapolation that “children must innately be equipped with a 

plan common to the grammars of all languages, a Universal Grammar, that tells them how to 

distill the syntactic patterns out of the speech of their parents” (Pinker 1994: 22). Thus, this view 

holds that people are born with a mental grammar that makes it possible for them to generate 

sentences in a creative way, hence the name ‘nativism’. 

 The above extrapolations have important consequences for the study of language. That is, 

as people’s knowledge of language is said to be reflected in a mental grammar, research into what 

constitutes knowledge of language, which is the main goal of the Universal Grammar approach 

(Mitchell & Myles 2004), should concentrate on this grammar. This mental grammar is seen as an 

abstract representation that underlies the use of language in real life, called competence. The 

typical way of explaining this competence is in terms of rules, that is, “statement[s] of the 

conditions that require, in discrete and categorical terms, the presence or absence of a given 

linguistic form” (Kilborn 1994: 919). Importantly, these rules are very specific: they are strictly 
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linguistic and do not apply to other cognitive behaviour. In other words, language is seen as an 

autonomous module. 

 From this nativist perspective, the acquisition of language entails the triggering of its 

underlying rules. Indeed, in the introduction of his influential book on the Study of Second 

Language Acquisition, Rod Ellis (1994: 13) states “the main goal of SLA2 research is to 

characterize learners’ underlying knowledge of the L2, i.e. to describe and explain their 

competence” (my italics). Many of these studies have investigated the availability of Universal 

Grammar in second language learners, as nativists regard the mechanisms of second language 

acquisition as not necessarily the same as first language acquisition (cf. Mitchell & Myles 2004). 

For instance, Hawkins & Chan (1997) have formulated a ‘failed functional features hypothesis’, 

which entails that second language learners have only partially access to Universal Grammar. 

However, these studies extensively focus on the syntactic aspects of second language acquisition. 

In these syntax-based approaches, syntactic knowledge has a central and autonomous role in the 

processing of language: the processing system “consists of an autonomous competence grammar, 

and a principled distinction is made between the mechanisms responsible for lexical processing 

(e.g., word recognition and lexical access) and syntactic processing.” (Harrington 2002: 128; my 

italics). In other words, initial parsing of language is exclusively based on the rules of syntax, and 

information from the semantics or frequency of lexical items as well as contextual information is 

only used later on. The processing of language during language acquisition is thus primarily 

guided by the syntactic knowledge the learner has at his/her disposal at that specific moment. 

Despite the fact that the nativist view of language acquisition is very transparent, it is also 

rather narrow; arguably too narrow to give a good account of second language acquisition. That 

is, by focusing almost only on (syntactic) rules and regarding grammar as an autonomous module, 

other important aspects of the process of becoming fluent in a second language, especially the 

aspects that are difficult to fit in a system of rules, are excluded (Harrington 2002; Kilborn 1994). 

MacWhinney points out why this point is especially relevant to the second language learner and 

second language research: 

 
For students of second language learning, a focus on the study of competence is inappropriate and 

counterproductive. Second language instruction has as its goal not the establishment of some abstract 

competence in the students, but the development of a high level of actual language performance. Thus, 

it is factors leading to changes in performance that are the central concern of second language research. 

(MacWhinney 1987: 315) 
 

                                                
2 SLA refers to Second Language Acquisition 
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In addition to this, nativist theories do not come up to the mark in accounting for the more 

dynamic aspects of second language acquisition. Competence grammars are assumed (they are 

seen as innate), and language acquisition is seen as the setting of principles and parameters of the 

linguistic system. However, it is not clear how these grammars, or parameter settings, develop 

(Harrington 2002). This is also emphasized by Kilborn, who states that the rules of a competence 

grammar  

 
tend to be ‘all-or-nothing’: either a rule is present or it is not. We are often faced with the problem of 

how to talk about having ‘some but not all’ of a language, but it is decidedly unsatisfactory from a 

formal theoretical perspective to frame the issue as learning or losing ‘part’ of a rule. 

         (Kilborn 1994: 920) 

 

In other words, it is difficult for a nativist to explain the frequent cases of learners who are clearly 

in the course of learning specific aspects of the second language.  

 In sum, the nativist view has been an influential perspective on language and language 

acquisition, providing clear and explicit theoretical claims (cf. Harrington 2002), but it is too 

static and restricted to account for the dynamic aspects of second language acquisition. Taking the 

main goals of the theory in consideration, this is not surprising: nativism is a property theory, that 

is, “it attempts to characterize the underlying linguistic knowledge in second-language learners 

minds” (Mitchell & Myles 2004: 53). The main goal of nativist second language research, then, is 

to study the availability of Universal Grammar in second language acquisition, and not the 

gradual, developmental aspects of second language acquisition. Because of this rather narrow 

view with respect to issues of acquisition, nativist theories have now become less popular than 

they used to be in the field of second language acquisition. Moreover, there is now more and more 

evidence coming up that provides an alternative view on language acquisition: emergentism. 

 

 

2.2. THE EMERGENTIST VIEW 

 

The emergentist perspective on language acquisition differs fundamentally from the nativist view. 

That is, whereas nativists adopt a top-down approach in the acquisition of language, emergentists 

adopt a bottom-up approach: based on empirical evidence that children learn to generalise by 

means of analogy, emergentists hold that relatively simple and non-specific learning mechanisms 

cause language to emerge gradually from the interaction of language input, learner characteristics 

and the environment (cf. De Bot, Lowie & Verspoor 2005: 31-33; N. Ellis 1998, 2003; 

MacWhinney 2002). As Nick Ellis puts it: 
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Emergentism [...] believe[s] that language study’s consideration of ontogenetic acquisition processes 

favors a conclusion whereby the complexity of the final result stems from simple learning processes 

applied, over extended periods of practice in the learner’s lifespan, to the rich and complex problem-

space of language evidence. Fluent language users have had tens of thousands of hours on task. They 

have processed many millions of utterances involving tens of thousands of types presented as 

innumerable tokens. The evidence of language has ground on their perceptuo-motor and cognitive 

apparatus to result in complex language competencies. 

(N. Ellis 1998: 640-641; original italics) 

 

Evidently, the emphasis in emergentism is on the use of language as the driving force of language 

acquisition. Learners constantly learn language by using it and will never stop learning when they 

keep on using the language. This view is in contrast with the nativist view of an autonomous, 

innate mental grammar specifically governing language behaviour. Nevertheless, this is not to say 

that emergentists dispute the innate ability of humans to learn language. Indeed, emergentism can 

also be seen as nativism, but then at a different level: instead of innate linguistic rules and 

knowledge, emergentists hold that people have an innate cognitive architecture that is so well-

developed that it makes language learning possible, and this learning of language is not crucially 

different from other kinds of learning (cf. Elman, Bates, Johnson, Karmiloff-Smith et al. 1996). 

 Probably the most important development with respect to the rise of emergentism has been 

the progress made in connectionism. Connectionism “provides a set of computational tools for 

exploring the conditions under which emergent properties arise” (Ellis 1998: 631), and is 

therefore able to provide a specification of people’s innate cognitive architecture. In 

connectionism, cognitive behaviour (including language use) takes place in a neural network that 

consists of  “simple processing elements and weighted connections between those elements” 

(Elman et al. 1996: 50). These processing elements are called nodes (see figure 2.1).  

 

 

 

 

 
 

 
 

Figure 2.1. Example of a connectionist network (After: De Bot, Lowie & Verspoor 2005: 43). 
 
 
Because of the interconnectedness of the network, the processing elements receive input from 

each other. The weights of the connections determine the importance of this input; depending on 
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this input and the interactions between the nodes a certain output will arise. Importantly, the 

weights of these connections change as a function of the times they are activated. This is the basic 

learning mechanism in a connectionist network. That is, learning is said to take place by making 

associations based on the analogical processing of input, and these associations are reflected in the 

creation of new connections and the strengthening of already existing connections between nodes: 

as the associations will persist in future processing, the connections will become stronger and will 

also be included in a larger network of connections between elements (cf. Mitchell & Myles 

2004). With respect to the learning of language this entails the following: 

 
[C]onnectionism claims that learners are sensitive to regularities in the language input (i.e. the regular 

co-occurrence of particular language forms) and extract probabilistic patterns on the basis of these 

regularities. Learning occurs as these patterns become strengthened by repeated activation. 

(Mitchell & Myles 2004: 121) 

 

In this way, connectionism indeed provides the computational mechanisms of emergentist claims. 

Knowledge of language is not stated in terms of rules, but in terms of associations. The repeated 

use of language causes associations to crystallize during language learning and rules can be seen 

as an epiphenomenon of using language: in the end, the interconnectedness of the processing 

elements and the associative learning mechanism will cause generalizations to be made that go 

beyond cases that have been encountered before (cf. Elman et al. 1996: 59). Modularity, then, is 

an emergent property of the system: associations that belong together will be stored together as a 

function of time and practice (Elman et al. 1996: 101; Hernandez, Li & MacWhinney 2005).  

Obviously, these emergentist and connectionist ideas have serious consequences for the 

modelling of language processing. That is, whereas nativists traditionally view the processing of 

language as syntax-based (see section 2.1.), emergentists take a constraint-based view3. 

Constraint-based models hold that language processing takes place as “the result of the interaction 

of multiple sources of knowledge, linguistic, pragmatic, contextual, and real-world” (Harrington 

2002: 125). These sources of knowledge are seen as a network of constraints with particular 

activation levels that are activated in parallel (so no initial priority to syntax, as in the traditional 

nativist models). Constraints with strong activation levels are more important than constraints 

with weak activation levels: processing takes place in a probabilistic manner by means of the 

interactive activation of the constraints that are part of the processing system. In addition, 

activation strengths of the constraints in the system are said to change constantly as a result of 

experience: the processing of language affects the levels of activation which, in turn, form the 

                                                
3 A relatively recent exception on syntax-based theorizing within nativist theory is provided by Optimality Theory, which is a 
constraint-based theory that takes Universal Grammar as a starting point (cf. Prince & Smolensky 2004). 
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basis of processing that language. In this way, “the mechanisms involved in processing input are 

also responsible for learning new knowledge” (Harrington 2002: 133): language acquisition 

emerges from the use of language and never comes to a complete standstill. 

 Importantly, emergentism accounts well for the aspects of second language acquisition 

nativist theories could not account for. First of all, the emergentist account includes far more 

aspects of language: matters of language performance that are important in second language 

acquisition are elegantly included as constraints in an interconnected network. Moreover, 

constraints provide a good alternative to the above-mentioned drawback concerning the 

categorical nature of rules in traditional nativist accounts: the appropriate activation strengths of 

the constraints are acquired gradually as a function of the amount of exposure. This makes it 

possible to account for the more dynamic aspects of acquiring language: it permits certain aspects 

of a language to be ‘fuzzy’ and variable over time4.  

In short, it is clear that emergentism can make a more complete account of the 

developmental aspects of second language acquisition than nativism. It is able to explain the 

dynamics of the acquisition process, but it can also account for the phenomenon of modularity 

and the extrapolation of rules, namely as emergent properties. Furthermore, it makes clear claims 

about the relationship between language acquisition and language use, and acknowledges the 

richness of language as a system that not only comprises syntactic, but also semantic, contextual 

and pragmatic considerations. Because of this central role of language use as the driving force of 

language acquisition, emergentism can also be seen as a useful theory of second language 

acquisition in terms of MacWhinney’s argument (1987; see above) that it is language performance 

and not competence what second language research should be concerned with.  

As already stated in Chapter 1, a model of language processing that is compatible with the 

views of emergentism and connectionism is the competition model of Elizabeth Bates and Brian 

MacWhinney (see Bates & MacWhinney 1989 for an overview). The competition model is one of 

the earliest and most influential models of emergentist language processing. It was initially 

formulated to deal with aspects of language processing in first language acquisition and adult 

language use, and has focused specifically on crosslinguistic investigations. Considering this 

crosslinguistic perspective, it is not surprising that, in the end-eighties, the research of the 

competition model was extended towards second language acquisition (cf. Kilborn & Ito 1989; 

MacWhinney 1987). After all, in second language acquisition the issues of acquisition, processing 

and crosslinguistic differences all come together, which makes it an excellent test case for the 

competition model. Being the prime example of the implementation of emergentist-connectionist 

ideas in second language acquisition, then, the competition model will be the reference model of 

                                                
4 See also Van Dijk (2003) on fuzzy categories and variability in language acquisition. 
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this study. In the next chapter, a detailed discussion of the model will be given, as well as 

empirical evidence that corroborates the model. 
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3. THE COMPETITION MODEL 
 

 

In the last chapter, I made the case that the emergentist view of language acquisition provides an 

elegant way of dealing with second language acquisition and that the competition model is an 

influential implementation of these ideas. This chapter is dedicated to a detailed examination of 

the competition model. I will discuss the theoretical tenets of the model as well as empirical 

evidence, followed by some limitations that have shaped my research questions, which I will 

bring up at the end of this chapter. First of all, however, it might be helpful to have an initial grasp 

of what the competition model stands for. 

 

 

3.1. THE COMPETITION MODEL IN A NUTSHELL 

 

Probably the most important aspect of the competition model is its adherence to functionalist 

linguistics. That is, the competition model embraces the functionalist claim that language is used 

essentially for communication, and that this communicative function is central in constraining the 

way language is shaped and used (Bates & MacWhinney 1989; Cooreman & Kilborn 1991). This 

focus on the communicative act as a determining factor for language leads to “the recognition that 

the explanation of linguistic forms must include semantic and pragmatic considerations” 

(Cooreman & Kilborn 1991: 196): the semantic, pragmatic and syntactic aspects of language 

cannot be separated from each other. 

Because of this functionalist perspective, the description of language in the competition 

model is not reflected in terms of grammatical rules but in terms of direct form-function 

mappings: surface forms of language map directly onto functions, that is, on the meanings and 

intentions they express (cf. Cooreman & Kilborn 1991; MacWhinney, Bates & Kliegl 1984). 

Importantly, these form-function mappings are not seen as one-to-one, but as many-to-many: one 

form can have several functions and one function can have several forms. Consider, for example, 

the sentences below: 

 
1) The boys kick the ball. 

2) The ball is kicked by the boys. 

3) THE BALL kick the boys. (emphatic stress on ‘the ball’) 

 
With respect to the functions expressed in these sentences, a distinction can be made between the 

functions of agent, grammatical subject, topic, and focus. Regarding the (semantic) function of 
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agent, it is clear that this is the same for all sentences: the boys are the agent and the ball is the 

patient. However, this does not apply for the (syntactic) function of grammatical subject: in 

sentences 1 and 3 the grammatical subject is ‘the boys’, but in sentence 2 the grammatical subject 

is ‘the ball’. In turn, with respect to the (discourse-pragmatic) function of topic, sentences 2 and 3 

have ‘the ball’ as the topic of the sentence, while in sentence 1 ‘the boys’ is the topic. Finally, 

with respect to the (discourse-pragmatic) function of focus, one could say that in sentence 1 focus 

is rather ambiguous, that in sentence 2 the focus is on ‘the boys’, and that in sentence 3 the focus 

is on ‘the ball’. Thus, several forms can be used for several functions. Sometimes this leads to a 

coalition of functions expressed in one form (for instance, the overlap of topic and agent in 

sentence 1) and sometimes to a competition of functions (for instance, the competition between 

topic and agent in sentence 3). The many-to-many mappings, then, are not only reflected in form-

function mappings, but also in function-function mappings (correlations and interactions between 

functions) and form-form mappings (correlations and interactions between forms). This confirms 

that, the semantic, pragmatic and syntactic aspects of language cannot be separated from each 

other. 

 An important notion of the competition model with respect to form-function mappings is 

the notion of cues. Cues are “the sources of information a learner uses to decide which function is 

meant to be expressed by a particular form” (Cooreman & Kilborn 1991: 209). Importantly, not 

all cues are equally useful across languages. Indeed, the competition model characterizes 

differences between languages as crosslinguistic differences in cue usage. In German, for 

instance, case assignment is an important cue for the interpretation of a sentence, while in English 

word order is the most important one (see appendix 1). In addition to these different cue weights 

between languages, different cues also have different weights within languages. After all, forms 

and functions can map in many ways on each other in a language. By means of the competitive 

process of cue interaction (hence the name competition model), in which cues sometimes 

converge but also sometimes compete, form-function decisions are made on the basis of the 

weights of the cues. Language processing in the competition model is based on the exploitation of 

probabilistic cue knowledge and not on rules that can only represent one-to-one mappings. This is 

exactly conform the way language processing works within connectionism: cues can be compared 

with the constraints of constraint-based models of language processing (see section 2.2.). 

 The connectionistic tenets are also reflected in the way the competition model accounts for 

language acquisition. Based on the learning principles of repeated activation and the creation of 

associations, “learners gradually develop a feeling of the role of [...] cues in the language to be 

learnt” (De Bot, Lowie & Verspoor 2005: 55). From a connectionist viewpoint it is logical that 

this learning of cues is based on a combination of the frequency of occurrence (availability) of 
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these cues as well as the amount of times these cues lead to a correct form-function mapping 

(reliability), called cue validity. After all, strong form-function mappings that occur frequently 

will result in an association that is activated repeatedly and will hence result in a strong cue. In 

this way, first as well as second language acquisition in the competition model is an emergent 

process that results from the repeated processing of language. 

  

 

3.2. THE UNIFIED COMPETITION MODEL 

 

Now that the main strands of the competition model have been explained, it is time to present a 

more detailed description of the competition model in its latest formulation. This version of the 

competition model has been developed by Brian MacWhinney and is called the ‘unified 

competition model’ (cf. MacWhinney 2005). It is called ‘unified’ because, according to 

MacWhinney, the processes and mechanisms involved in first and second language acquisition as 

well as childhood and adult multilingualism are not fundamentally different. The shape of the 

model is specified in figure 3.1.  

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

Figure 3.1. Decomposition of the unified competition model (after MacWhinney 2005: 4) 

 
 
It is important to realize that the components in the figure above are not autonomous and that the 

figure as such is not to be understood as a processing model. Rather, MacWhinney (2005: 50) 

arenas cues storage 

competition 

chunking codes resonance 
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argues, “it is a logical decomposition of the general problem of language learning into a series of 

smaller, but interrelated structural and processing components” (my italics). In what follows, I 

will discuss the unified competition model and how it accounts for second language acquisition in 

a more detailed way by successively attending to these components.  

 

3.2.1. Competition 

As can be seen in figure 3.1, competition is at the core of the unified competition model. 

Competition refers to a “dynamic control of the mappings of form onto function in 

comprehension and of function onto form in production” (MacWhinney, Bates & Kliegl 1984: 

129). That is, in language comprehension communicative functions compete to be mapped onto 

the heard form and in language production surface forms compete for the marking of the intended 

function. In the traditional competition model (cf. Bates & MacWhinney 1989), competition was 

governed by cue summation and interactive activation in a similar way as explained for 

constraint-based models of language processing in general (see section 2.2.). In the unified 

competition model, the mechanism of interactive activation is replaced by resonance, which is 

similar to interactive activation but more extensive in that it provides a more explicit learning 

mechanism. The notion of resonance will be elaborated on in section 3.2.7. 

 

3.2.2. Arenas 

Arenas refer to the four traditional levels that are distinguished in most psycholinguistic models of 

language processing: phonology, the lexicon, morphosyntax, and conceptualization (MacWhinney 

2005). With regard to language production, these arenas are reflected in respectively “message 

formulation, lexical activation, morphosyntactic arrangement, and articulatory planning” 

(MacWhinney 2005: 50), while for language comprehension, they refer to “auditory processing, 

lexical activation, grammatical role decoding, and meaningful interpretation” (ibidem). 

Importantly, all processes within these arenas take place on the basis of competition. Furthermore, 

the arenas themselves mutually influence each other: arenas are not thought of as “encapsulated 

modules, but as playing fields that can readily accept input from other arenas, when that input is 

made available” (MacWhinney 2005: 51). In language comprehension, for instance, the 

phonological, lexical and morphosyntactic arenas all provide surface forms that interact in order 

to lead to a certain meaningful interpretation: they provide cues for language comprehension. 

 

3.2.3. Cues 

The notion of cues has already been touched upon in section 3.1. In essence, cues are the link 

between form and function (MacWhinney 2005). Thus, in language production, communicative 
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functions act as cues to surface forms, while in language comprehension the surface forms serve 

as cues to the functions. The linguistic devices that can give cues to the functional interpretation 

of language come from all arenas mentioned above. As such, cues are provided by, for instance, 

sentence stress, animacy of lexical items, case marking, word order, subject-verb agreement, and 

topicalization.  

In section 3.1., I already stated that the processing of language in the competition model 

takes place by the probabilistic processing of cues with different strengths. The competition 

model calls this processing of language as based on cue strength. Furthermore, I have touched 

upon the notion of cue validity. Cue validity can be explained as “the conditional probability that 

an event X will occur given a cue Y, that is, p(X | Y)” (MacWhinney 1997: 122), and is measured 

by means of text counts in which the availability and reliability of each cue is computed (see also 

section 3.1. on the role of availability and reliability). Thus, whereas cue strength is a property of 

the individual’s processing system, cue validity represents the objective information value for 

language processing of that cue, based on the statistical properties of the language. 

  A central claim of the competition model is that the development of the cue strength 

hierarchy is a reflection of the cue validity hierarchy of that language. In other words, learning can 

be seen as based on the statistical characteristics of the language. An important distinction to be 

made here is between overall validity and conflict validity (MacWhinney 1997; McDonald 1987). 

Overall validity is “the validity of a cue based on all sentences in a language” (McDonald 1987: 

381), while conflict validity refers to “the validity of a cue based on only those sentences that 

contain conflicting form-to-function mappings” (ibidem). It is said that people acquire a cue 

strength hierarchy according to the overall validity, but that they will gradually shift to relying on 

conflict validities. Native adult cue usage, then, is based on conflict validities.  

Figure 3.2 (see next page) depicts the mechanism that is held to account for the road from 

cue strength to cue validity. This figure elegantly represents the emergentist ideas of language 

acquisition and use that language learning can be seen as the development of cue strength towards 

cue validity, and that this takes place by a feedback mechanism that is set in motion by using the 

language.  
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Figure 3.2. Cue strength acquisition mechanism (after McDonald 1987: 382) 

 

In spite of what is said above, it can happen that the application of cue validity during language 

processing is hindered. In the competition model, factors causing this are referred to as cue cost 

factors. Probably the most important factor is a person’s processing capacity, or storage.  

 

3.2.4. Storage 

The competition model traditionally distinguishes two cue cost factors that impose limitations 

upon the individual’s processing of the language input: cue perceivability and cue assignability 

(Bates & MacWhinney 1989). The most obvious cue cost factor is cue perceivability. Cue 

perceivability refers to the simple observation that for cues to be exploited they have to be 

perceivable. Bates and MacWhinney (1989) explain this by means of the French sentences Elle 

mange and Elles mangent (‘she eats’ respectively ‘they eat’). The written differences between 

these clauses are inaudible in spoken language and it is therefore impossible to use this 

information as a cue in spoken language comprehension. As Bates and MacWhinney state, “cue 

validity means very little if a cue cannot be heard at all” (p. 57).  

The other cue cost factor is cue assignability. Cue assignability refers to “the amount of 

material that must be held in memory before a meaning assignment can be made” (Bates & 

MacWhinney 1989: 58). In the competition model language comprehension is said to take place 

Interpret sentence using 
current cue strengths 

Compare interpretation 
with feedback 

Interpretation 
correct? 

Determine correct cues 

Increment strengths of 
correct cues by one unit 
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via ongoing updating: whenever a cue enables a form-function mapping to be assigned this is 

done as fast as possible and integrated in the information that was already acquired up to that 

point. A distinction is made here between local and topological cues (cf. Bates & MacWhinney 

1989). Local cues are cues that permit form-function mappings to be made directly, such as case 

suffixes in agglutinative languages like Finnish: these cues are unambiguous and can be exploited 

directly. Topological cues, however, are distinguished by the fact that they do not allow form-

function mappings to be made directly, as in the cue of subject-verb agreement in NVN5 

sentences: this cue cannot be used until both nouns of the sentence are heard, because if both 

nouns have the same number and person (as in the man loves the woman) the agreement cue is 

ambiguous and provides no useful information. With respect to cue assignability, then, it may be 

clear that local cues are easier to assign than topological cues, since topological cues require more 

information to be held in memory. This can lead to cue cost in cases where the processing system 

is under pressure, and/or when its auditory storage is restricted; in these cases, topological cues 

“may become so costly to handle that they are abandoned despite their information value” (Bates 

& MacWhinney 1989: 59). 

This last point can be seen as an example of selective attention caused by processing 

limitations. This phenomenon is particularly visible in (second) language learners. That is, for 

(second) language learners with a relatively low level of proficiency the processing of the 

language involves more memory costs than for native adults processing that language. Selective 

attention becomes evident in the fact that these language learners are sometimes simply not 

capable of attending to all available cues: certain parts of the language first have to be automated 

before working memory space is free enough to pay attention to additional cues. MacWhinney 

reports on empirical evidence of this: 

 
[It has been] shown that, during the initial phases of language learning in miniature linguistic system 

experiments, subjects tend to focus on only one cue at a time. [...] Later on, after having tracked the use 

of this first cue, the learner will add a second cue to the mix and begin to use the two in combination. 

As development proceeds, the learner pays attention to additional cues. 

(MacWhinney 2002: 36) 

 

Thus, the process of selective attention is reflected in the kind of information language learners 

are able to keep in their working memory space and is dependent of the kind of information that 

has already been automated (see also section 3.2.5.). 

 However, selective attention need not only occur in cases of ‘processing stress’. In 

‘ordinary’ comprehension listeners tend to be as efficient as possible, and this sometimes means 
                                                
5 NVN refers to Noun-Verb-Noun 
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that listeners “make up their mind more quickly on the basis of incomplete information” (Bates & 

MacWhinney 1989: 55). That is, next to the bottom-up process of cue summation listeners also 

make top-down predictions as a function of ongoing updating during sentence comprehension, 

and these predictions interact with the cues in a dynamic way (see section 3.2.7.). In this respect, 

it is not surprising that Bates and MacWhinney state that “having to pay attention to additional 

information can slow down processing unless (a) use of that cue is entirely automatic, and/or (b) 

the cue is expected and eagerly awaited” (p. 55). This simply seems to a matter of efficiently 

dealing with your energy. 

 Importantly, the process of selective attention because of top-down processing turns out to 

occur most often in canonical sentences (Bates & MacWhinney 1989). This is in accordance with 

the canonical forms hypothesis postulated by Slobin and Bever (1982), who proposed that 

language learners “construct a canonical sentence schema as a preliminary organizing structure 

for language behavior[, which] embodies the typical features of complete clauses in the input 

language, and serves as a framework for the application of productive and perceptual strategies” 

(p. 229). Thus, the canonicity of the sentence could provide enough information to interpret the 

sentence, and unexpected or useless cues with respect to the canonical template of the sentence 

will only hamper the efficiency with which the processing of language takes place. 

In short, it is evident that cue cost factors have an important influence on the processing of 

language. Limitations in processing capacity and auditory storage correlate with the level of 

proficiency of a language learner. As will be shown below, this can be accounted for by the 

mechanism of chunking. 

 

3.2.5. Chunking  

The issues of selective attention discussed above are linked to chunking. Chunks are units of 

memory organization and chunking refers to the creation of these units (Newell 1990; in: N. Ellis 

2003). The ‘level’ of chunking, that is, the amount of information that is stored in a chunk, 

determines people’s processing capacity. This is explained by N. Ellis (2003), who states that 

“while the chunk capacity of short-term memory (STM) is fairly constant at 7 + 2 units, its 

information capacity can be increased by chunking, a useful representational process in that low-

level features that co-occur can be organized together and thence referred to as an individual 

entity” (p. 76). This chunking ability “appears to be a ubiquitous feature of human memory”, as 

Newell (1990: 7; in: N. Ellis 2003: 76) states.  

An example of chunking can be observed in the phrase how do you do?, which can be 

conceived of as a chunk consisting of four words that frequently go together and, moreover, have 

a clear meaning as a chunk (cf. N. Ellis 2003). Storing this phrase as a chunk leaves open more 
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space in short-term memory than when this phrase was conceived of as four words, with respect 

to the processing of the formal aspects as well as the establishment of the functional aspects of 

this phrase. Moreover, the same principle applies in the processing of morphological complex 

words and grammatical structures (MacWhinney 2005). Chunking, then, can be seen as a form of 

automatization: a phrase that is stored as a chunk can be automatically retrieved as a chunk 

without any grammatical operations about the way this phrase should be formed. This saves 

processing energy. 

 The implications of chunking for selective attention in second language acquisition are 

obvious. Selective attention is reflected in the kind of information language learners are able to 

keep in their working memory space and is dependent of the kind of information that has already 

been automated. This is exactly what chunking is: the better chunks are developed in an 

individual’s processing system, the more space is free for the expansion of selective attention, that 

is, to attend to additional cues (MacWhinney 2002). Thus, as the level of chunking advances in 

the course of second language learning, the processing of a second language involves fewer 

memory costs.   

 Chunking is also involved in the above-mentioned effects of canonicity and top-down 

processing. As Slobin and Bever (1982: 229) state, “a canonical sentence embodies the typical 

features of complete clauses in the input language”. In other words, a canonical sentence can be 

seen as a ‘standard unit’ consisting of elements in the language that typically go together. In this 

way, a canonical sentence can be understood as a chunk, which makes the sentence amenable for 

top-down processing. As N. Ellis (2003: 77-78) states, “the fact that this chunk activates some 

meaning representations makes this sequence itself more salient in the input stream. When the 

learner comes upon these chunks again, they tend to stand out as units, and adjacent material is 

parsed accordingly”.  

 In addition to the use of chunks during language processing, chunks are also used for the 

extraction of cues and grammatical rules of the particular language (MacWhinney 2005). This 

takes place via analogical processing of the chunks, which is mediated by the mechanism of 

resonance. Before moving on to this mechanism, however, the component of codes has to be 

discussed.  

 

3.2.6. Code relationships 

Codes refer to the languages a person has stored in his/her cognitive system. Code competition, 

then, refers to the competition and interaction between languages during the processing of a 

language, called crosslinguistic influence. Within second language processing this phenomenon is 

much investigated and becomes evident in language transfer and code-switching (cf. 
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MacWhinney 2005; Milroy & Muysken 1995; Odlin 1989). With respect to the present study, 

language transfer is most relevant.  

According to Kilborn, transfer can surface in four different ways during second language 

acquisition: 

 
1. Differentiation. Strategies appropriate for the second language are acquired and applied exclusively in 

the context of the second language (i.e., the bilingual behaves essentially as a monolingual in each 

language). 

2. Forward transfer. Strategies appropriate for the first language are applied, perhaps inappropriately, to 

the second language. 

3. Backward transfer. L2 strategies that have been learned and applied to L2 come to supplant L1 

strategies. 

4. Amalgamation. New strategies may be adopted in the course of L2 learning and become assimilated 

into one amalgamated set that is applied to processing in both languages. 

(Kilborn 1994: 924) 

 

As will be explained in the section on resonance and demonstrated in the section on empirical 

evidence on the competition model, these instances of transfer are a function of the language 

learner’s level of proficiency. 

The interactive nature of the competition model plays a central role in accounting for code 

competition: codes are said to affect each other in an interactive and competitive way. This results 

in a strong and falsifiable claim of the competition model concerning language transfer, namely 

that everything that can transfer, will transfer (MacWhinney 2005). The mechanism responsible 

for this is resonance. 

 

3.2.7. Resonance 

Resonance is a mechanism compatible with interactive activation and connectionism and is 

regarded as the prime mechanism mediating the process of competition in the competition model 

(MacWhinney 2005). It is able to account for the way processing and learning are interrelated and 

plays an important role in accounting for patterns of language transfer in second language 

acquisition. 

Resonance could be described as the mutual activation of connections in a neural network 

that is set in motion by the processing of information. This network becomes more resonant (i.e. 

strong/extensive) according to the repeated co-activation of these connections, and as the resonant 

state of the network strengthens, there are more possibilities for cross-associations to take place, 
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resulting in an even stronger state of resonance (MacWhinney 2005). This mechanism is also 

called activation spreading. 

 The idea of resonance can be graphically represented by means of figure 3.3 below (the 

picture on the left of this figure is the same picture as in section 2.2.; it is repeated here for 

convenience reasons). 

 

 

 

 

   

 
 
 

 
Figure 3.3. A neural network and activation spreading representation (after: De Bot, Lowie & 

Verspoor (2005: 43)). 
 
 
The picture on the left represents a neural network in which each node is connected to one or 

many nodes and some of these connections are stronger than others, signified by the thickness of 

the lines between the nodes. The number and thickness of connections between the nodes, then, 

signify the state of resonance of this network. The way in which this state of resonance develops 

is shown in the picture on the right, in which the spreading of activation through a network is 

represented. The basic idea here is that when information is processed, certain nodes in a network 

get activated. The more often these nodes are activated, the higher their level of activation will 

become. These activations spread to other nodes to which they are connected, thus creating cross-

associations that elaborate the resonant state of the network connected nodes (hence the double 

arrows). 

 De Bot, Lowie and Verspoor (2005) have explained how the ideas of resonance (in their 

terminology: spreading activation and interactive activation) can be translated to the learning of 

words. They state that important aspects of effective vocabulary acquisition are elaboration and 

rehearsal: 

 
Elaboration means that a maximum number of associations is made in relation to a lexical item; the 

word should be seen in several different contexts and the learner should pay explicit attention to all 

characteristics of a word, from orthography and prosody to the word’s syntactic and semantic features. 

Besides elaboration, rehearsal is required to make access to the lexical item more automatic. 

(De Bot, Lowie & Verspoor 2005: 49-50) 
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This is exactly what is meant by resonance: elaboration makes the network more resonant because 

of the increase of cross-associations, while rehearsal increases the general level of activation (or: 

resonant state) of the nodes in the network and hence the network as a whole.  

In addition to the learning of words, the creation of a resonant pattern is also helpful in 

explaining the way in which grammatical rules can be extracted via the analogical processing of 

chunks (see section 3.2.5.). MacWhinney demonstrates how this could take place: 

 
For example, a child learning German may compare steh auf! “stand up!” with er muss aufstehen “he 

must get up”. The child can see that the two sentences express the same activity, but that the verbal 

prefix is moved in one. Using this pattern as the basis for further resonant connections, the child can 

then begin to acquire a general understanding of verbal prefix placement in German. 

(MacWhinney 2002: 39) 

 

In this way, the learning of cues can take place by the analogical processing of chunks, which is 

mediated by the mechanism of resonance. These cues can in turn be seen as connections between 

network nodes, in which one could think of ‘form-nodes’ and ‘function-nodes’: strong cues have 

strong form-function connections or a high activation level, while weaker cues have weaker 

connections. Moreover, in addition to form-function mappings, one can also think of the presence 

of form-form and function-function mappings in such a neural network (see section 3.2). After all, 

the notion of resonance supports the idea of cross-associations between all these mappings, 

thereby creating a growing interconnectedness of the system that makes it possible to learn in 

which ways form and functions can form coalitions and competitions. In this manner, resonance 

accounts for the way in which language learners acquire a cue strength hierarchy.  

Taking this notion of resonance, the proposed cue learning mechanism touched upon in 

section 3.2.3. needs some refinement. That is, this learning mechanism suggests that learning only 

takes place in the case of negative feedback: when there is an incorrect interpretation a cue 

strength modification takes place, while in the case of positive feedback nothing happens. 

Resonance, however, suggests that positive feedback also has an important effect on the 

processing system. After all, positive feedback by means of repeated co-activation of resonant 

nodes leads to a growing resonant state of the network in which increasingly more cross-

associations can be made. Positive feedback thereby enhances the processing system, which is 

also supported by Grossberg (2000), one of the leading figures with respect to resonance: 

 
Learning within the sensory and cognitive domain is often match learning. Match learning occurs only 

if a good enough match occurs between bottom-up information and a learned top-down expectation that 



UTTERANCE INTERPRETATION DURING SECOND LANGUAGE ACQUISITION 27 

is read out by an active recognition category, or code. When such an approximate match occurs, 

previously learned knowledge can be refined.  

(Grossberg 2000: 4; original italics) 

  

Thus, positive feedback improves the processing system in that associations and connections in 

the system become stronger. The old model was therefore right in that positive feedback does not 

change the cue strength hierarchy, but it was incomplete in suggesting that nothing happens with 

the cue strength hierarchy, or that learning does not take place via positive feedback. 

 Despite this emphasis on resonant learning via positive feedback, it is, of course, true that 

much learning also takes place via negative feedback, as in the process of learning of totally new 

elements in a second language. The question is: can resonance also account for this type of 

learning? The answer is: it can. Grossberg (2000: 4) proposes that this is done by letting the 

mechanism of resonance complement with the mechanism of reset: “if novel information cannot 

form a good enough match with the expectations that are read-out by previously learned 

recognition categories, then a memory search, or hypothesis testing, is triggered that leads to 

selection and learning of a new recognition category”. As such, Grossberg argues that the 

processes of resonance and reset “help our brains to balance between the complementary demands 

of processing the familiar and the unfamiliar, the expected and the unexpected” (p. 5). This can be 

seen as a kind of self-organization in which positive as well as negative feedback cause resonant 

states to take place. 

 In addition to these learning aspects, resonance, together with cue summation, is also the 

primary mechanism in the on-line processing of language. As said before in section 3.2.4., 

language comprehension within the competition model is based on the principle of ongoing 

updating, causing the processor to make top-down predictions and associations that interact with 

the bottom-up information provided by the different cues. MacWhinney (2005: 8) maintains, 

“bottom-up activation is primary, but top-down activation will occur in natural conditions and in 

those experimental tasks that promote resonance”. The mechanisms of resonance and cue 

summation are able to capture these dynamic aspects of language processing. 

Finally, resonance is important in accounting for code interaction or code competition. A 

helpful metaphor in this respect is to regard the different codes as different subsystems of the same 

neural network (cf. De Bot, Lowie & Verspoor 2005: 46-47; Paradis 2004). A subsystem can be 

seen as a group of co-activating items in a network because of some shared characteristic, and 

could be compared with an emergent module (cf. Hernandez, Li & MacWhinney 2005). An 

example of such a common characteristic is language membership. When a person is able to speak 

different languages, he/she has a language processing system comprising of different language 

subsystems. The notion of codes is in this way more or less the same as the notion of subsystems. 
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 The importance of language subsystems is that the different languages are still part of an 

overarching cognitive system. This entails that interaction and cross-associations between the 

language subsystems can and will take place, thereby creating resonant patterns within and 

between languages. Furthermore, in this view of the language system as a network of subsystems, 

the first and second language are not seen as qualitatively different, but as quantitatively different, 

as opposed to the nativist view, in which the two languages are qualitatively different in that the 

second language is only partially constrained by Universal Grammar and the first language is fully 

constrained by Universal Grammar (see Chapter 2). A graphical representation of this is given in 

figure 3.4., in which the picture of activation spreading from figure 3.3. and the subsystems 

hypothesis have been integrated. 

 

Language 1
Language 2

Language 1
Language 2

 
 
Figure 3.4. Representation of resonance within and between language subsystems (after: De Bot, Lowie & 

Verspoor 2005: 49) 
 
 
In this way, the combination of resonance and subsystems is able to account for code competition. 

Moreover, this view leads to precise predictions with respect to transfer in the course of language 

learning: the influence of the first language on the second language gradually becomes less with 

increasing level of proficiency in the second language. That is, second language learners will enter 

the learning process with a resonant network of form-function connections from their first 

language. The principles of resonance and match learning described above predict that the 

building of a new language subsystem (which is exactly what second language acquisition entails) 

will trigger off massive first language interference: when learning language patterns, “the brain 

matches these patterns against stored representations of previous experiences that have been 

acquired through learning” (Grossberg 2000: 3). Since the only stored representation a beginning 

second language learner has at his/her disposal are first language representations, it is clear that 

whatever can transfer from the first language will (see section 3.2.6.). This massive initial first 

language transfer, however, will decline as the learner is acquiring the second language. That is, 

as the learner is exposed to more second language, he/she is able to make more and more cross-
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associations within the second language subsystem itself. This will increase the state of resonance 

of this subsystem as a whole, so that there is less need of transfer from the first language.  

 With respect to the types of transfer listed in section 3.2.6., one could say that the learner 

begins with forward transfer wherever possible; later on, when the first language is less dominant, 

differentiation between the first and second language will occur. This differentiation will 

particularly take place in cases where cues have different strengths in the first and second 

language, in cases where the same surface form has different functions in the two languages, and 

in cases of cues that do not exist in the first language (McDonald 1987). In addition to these 

instances of forward transfer and differentiation, the interactive nature of the model outlined 

above also assumes that backward transfer or amalgamation can occur, probably mostly in the 

case of high second language levels of proficiency, because then the states of resonance or 

activation levels of both language subsystems are roughly equal. 

 In short, resonance explains many aspects of second language acquisition and use. 

Moreover, it is compatible with connectionism and emergentism as it assumes gradual 

development, interconnectedness and constant change of the system. It is therefore not surprising 

that MacWhinney (2005) has called the notion of resonance as probably the most important 

addition to the unified competition model. 

 

3.2.8. Conclusion 

From this description of the unified competition model it has become clear that the model regards 

language acquisition as a gradual, emergent process that is a function of the repeated use of the 

language: repeated processing makes it possible to create resonant connections which are 

constantly elaborated on. Importantly, in the case of second language acquisition one starts with 

the cue weights from the first language, causing transfer to take place that declines in the course 

of acquisition. An aspect that is expected to increase during acquisition is the amount of 

information that can be held in memory, because of the elaboration of chunking during language 

learning. In this way, the ease of language processing and selective attention develop as a function 

of someone’s language proficiency. In the end, then, the interrelated structural and processing 

components outlined above capture the dynamic aspects of language acquisition very well. They 

represent the view that language performance can be seen as a process that is “the result of an 

interaction between the cognitive apparatus and the shape of the linguistic input” (Cooreman & 

Kilborn 1991: 210). 

After this theoretical discussion the question arises whether the predictions of the 

competition model hold in practice. Does acquisition indeed take place gradually? And how about 

language transfer and cue cost factors? In order to find an answer to these questions, I will now 
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discuss some empirical evidence concerning second language acquisition and the competition 

model. 

 

 

3.3. EMPIRICAL STUDIES ON THE COMPETITION MODEL 

 

During the last two decades, the predictions made by the competition model have been tested in a 

large number of studies. The majority of these studies focused on sentence comprehension. The 

basic task in these studies was a sentence interpretation task, in which participants were presented 

with a series of simple sentences consisting of two nouns and a verb, of which the participants had 

to identify the actor (“Who dunnit?”). The series of sentences always included a number of cues 

for sentence interpretation, which were systematically varied along the target sentences, resulting 

in a factorial combination of cues over the sentences. This factorial design made it possible to 

determine which cues “win” in which competing and converging cue combinations, thereby 

providing an answer to the basic question in these studies, namely “what is the relative order of 

cue strength in the given language and how do these cue strengths interact?” (MacWhinney 2005: 

52).   

 As said before, competition model studies initially concentrated on crosslinguistic 

differences and similarities in sentence processing within adults and child language acquisition6. 

In general, these studies confirmed the hypotheses put forward by the competition model about 

the effect of different form-function mappings on cue strength hierarchies and about the effect of 

cue validity and conflict validity in the acquisition of a language, and have yielded a large 

database of cue strength hierarchies across different languages in children and adults (see 

appendix 1). Since the end-eighties many of these studies have been carried out in the field of 

second language acquisition (De Bot & Van Montfort 1988; Gass 1987; Harrington 1987; 

Hernandez, Bates & Avila 1994; Kilborn 1994; Kilborn & Cooreman 1987; Liu, Bates & Li 1992; 

McDonald 1987; McDonald & Heilenman 1992; Sasaki 1991, 1994, 1997; Su 2001a/b, amongst 

others). Naturally, central questions in these studies were the issue of language transfer and how 

these patterns of language transfer develop as a function of increasing second language 

proficiency in learners. Below, the basic findings of this research will be given by means of a 

discussion of some prototypical studies. 

The first study to be discussed is De Bot & Van Montfort (1988). In this study, De Bot 

and Van Montfort report on an experiment in which the relative cue strengths of word order, 

                                                
6 Good examples of such studies are MacWhinney, Bates & Kliegl (1984) and Bates, MacWhinney, Caselli, Devescovi, 
Natale & Venza (1984). A concise but good overview is given by Bates, Devescovi & Wulfeck (2001). 
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agreement, animacy, and sentence stress in Dutch native speakers and in Dutch learners of 

English was examined. It turned out that in Dutch as a native language, the cue strength hierarchy 

was agreement > animacy > word order > sentence stress. For English as a second language, this 

hierarchy was animacy > word order > agreement > sentence stress. Interestingly, the latter 

hierarchy is difficult to match to the hierarchy of English as a native language (i.e., word order > 

agreement > animacy > sentence stress), but also difficult to match to the hierarchy of Dutch as a 

native language: whereas animacy is not particularly important in either Dutch or English, it turns 

out to be the most important factor for Dutch learners of English. This makes it difficult to speak 

of language transfer.  

To investigate the issue of language transfer further, De Bot & Van Montfort report on 

another experiment in which the role of the same cues is investigated in Turkish and Moroccan-

Arabic learners of Dutch, as compared to the native language processing of these learners. This 

was done with a group of Turkish and Moroccan-Arabic learners who had just come to live in the 

Netherlands and with a group of learners who had already lived in the Netherlands for more than 

two years, thus taking the developmental aspects of language transfer in consideration. The 

general results of this experiment were that for both these groups processing strategies from the 

first language were transferred to the second language. Moreover, learners who had already lived 

in the Netherlands for a while clearly behaved more Dutch-like than the novice learners, although 

the Moroccan-Arabic group tended to over-generalize some features of Dutch. These results are in 

accordance with the competition model view of a gradual decline of transfer from the first 

language in favour of second language strategies in the processing of a second language. 

 Another prototypical study is McDonald (1987). McDonald compared the way in which 

Dutch/English as well as English/Dutch bilinguals used different cues over growing amounts of 

language exposure, as compared to the strategies of native speaker control groups. McDonald 

investigated this in three slightly different experimental designs. The first experiment, using 

dative constructions, focused on cues that have similar conflict validities in both languages (object 

word order, noun animacy, prepositions), “to see if second language learners reset cue weights to 

zero, or if, as predicted, they start from those of the first language” (p. 384). The second 

experiment, on simple NVN sentences, looked at cues with different conflict validities across the 

languages (word order, animacy, case inflection), to investigate the way in which cue strength 

hierarchies change with increasing proficiency. The third experiment, using relative clauses, 

concentrated on the same cues as the second experiment, but here the additional question could be 

asked “what happens with a cue that must be mapped to an opposite interpretation in the second 

language” (p. 384) (that is, in relative clauses with an NNV order the standard Dutch 
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interpretation is SOV7, whereas the standard English interpretation is OSV). Using this elaborate 

design, McDonald permitted herself to investigate many predictions posed by the competition 

model about the constraints on language transfer during second language acquisition (see section 

3.2.6. and 3.2.7.). 

 The results of the first experiment confirmed the predictions made by the competition 

model that learners transfer their cue strength hierarchy whenever they can and thus do not begin 

at zero: in the case of similar cue distributions the second language learners used this cue in their 

second language quite accurately, even after little exposure to the second language. The results of 

the second experiment were also in line with the predictions: in the case of differing cue strength 

hierarchies across languages “second language learners gradually shift from the cue strengths 

appropriate to their first language, to ones appropriate to the second” (McDonald 1987: 397). 

Finally, the results of the third experiment also turned out well for the competition model: the 

strengths of cues with similar mappings were gradually refined to the strengths appropriate in the 

second language, while cues with different cross-language mappings were dropped and replaced 

by the correct mappings (although this replacement of old mappings turned out to take a lot of 

language exposure). In general, this study provides strong evidence in favour of the statements by 

the competition model concerning the interactive and gradual nature of learning and processing 

and the constraints on transfer. 

 A final interesting study is Su (2001a), who investigated transfer patterns in English 

learners of Chinese and Chinese learners of English at different stages of learning. The language 

pair of Chinese and English is particularly interesting because the languages have totally different 

cue validity hierarchies: whereas word order is the most important cue in English, animacy is the 

cue that has the largest value in Chinese. Thus, the view that language processing is syntax-based 

(as in nativist theories) does not apply for Chinese; rather, there are different sources of 

information that can play a different role in different languages. Su was interested in forward as 

well as backward transfer: Su included two control groups of English respectively Chinese native 

speakers, so that the first language processing strategies of the language learners could be 

compared with the first language processing strategies of monolinguals. Interestingly, Su found 

found instances of both forward and backward transfer of the cue validity hierarchies of both 

languages. Forward transfer gradually declined alongside growing levels of proficiency and 

backward transfer was especially evident in the learners with a relatively high level of second 

language proficiency. This can be seen as evidence for the interactive nature of processing 

multiple languages, as predicted by the competition model, in which the same kinds of 

mechanisms apply in the processing of the first and the second language. Also, the fact that the 

                                                
7 SOV refers to Subject-Object-Verb 
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first and second language mutually influence each other in a similar way can be seen as evidence 

that the first and second language are not qualitatively different (as stated by nativist accounts; see 

Chapter 2), but rather quantitatively different (as stated by emergentist accounts such as the 

competition model). 

 In short, these second language studies all corroborate the predictions about language 

transfer and second language acquisition made by the competition model. Especially Su’s finding 

of forward as well as backward transfer as a function of second language proficiency is a strong 

point in favour of the competition model that at the same time questions the nativist view that the 

first and second language are qualitatively different: only an interactive account such as the 

competition model can account for these types of code interaction. What is more, the other second 

language studies referred to above yielded similar findings, resulting in a large body of second 

language research that confirms the competition model. However, to my knowledge, no explicit 

instances of cue cost and processing limitations have been reported in these second language 

studies. For the empirical evidence on cue cost factors, then, I will reside to a study in the field of 

first language processing by Kail (1989). 

Kail (1989) reports on an experiment in which the native language processing strategies of 

French and Spanish people were examined. This was done via a standard sentence interpretation 

task of agent identification in which the cues of word order, object clitic pronouns, and verb 

agreement are included. In the Spanish task the preposition a, a marker of accusative case, was 

also included as a cue. Importantly, these cues are all highly available and relatively reliable in 

both French and Spanish, but they differ with respect to whether they permit local or topological 

form-function assignments (see section 3.2.4.). That is, on a continuum from local to topological 

processing, preposition a is the most locally assignable cue, followed by respectively subject-verb 

agreement, object clitics, and word order. Given these cues and the assumptions of cue cost 

discussed in section 3.2.4., Kail hypothesized that preposition a should be the easiest and word 

order the hardest to process and that “the processing demands should interact with the relative 

validity of cues (in French and Spanish, respectively) to create the final hierarchy of strength 

reflected in adult sentence processing” (p. 101). 

 The results of the experiment were compelling. First of all, in both languages the resulting 

cue strength hierarchy was ordered from the most local cue as the strongest to the least local cue 

as the weakest; relatively valid cues such as word order in French and object clitics in Spanish 

were hardly used in favour of more local cues. Secondly, effects of selective attention in the case 

of canonicity were also observed: in canonical French sentences additional cues from clitics and 

verbal agreement slowed down the processing of the listeners, while these cues speeded up the 

processing in noncanonical word orders. In Spanish, a similar thing happened, namely that the 
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statistically predominant position of the preposition a interacted with additional morphological 

cues.  

This study by Kail provides evidence regarding the role of processing limitations in 

language processing, in line with what has been said in section 3.2.4. However, it provides no 

empirical evidence of the role of cue cost in the course of language acquisition, although Kail 

does state that cue validity and cue cost are developmentally dynamic notions, and that cue cost 

“changes over time with capacity (e.g., increases in memory and efficiency)” (p. 115). It could be 

that the results from the first experiment of De Bot & Van Montfort (1988; see above), where 

animacy surfaced as the most important cue in the processing of English by Dutch learners while 

this is not an important cue in the native processing of either English or Dutch, are a reflection of 

this. While De Bot & Van Montfort explained this as possible evidence for the roles of overall 

validity versus conflict validity in language acquisition (see section 3.2.3.), it could also have been 

that the ‘localness’ of the cue of animacy has had an influence on the processing of English. After 

all, the cue of animacy can be assigned directly, involving relatively little processing costs. The 

language learners in De Bot & Van Montfort’s study might have adopted a specific strategy that 

was, in their view, most efficient. This could then be seen as an example of selective attention 

because of processing limitations in the language learner. 

 

 

3.4. DISCOURSE PROCESSING WITHIN THE COMPETITION MODEL 

 

The competition model can uniquely account for all the results of the studies reported on above. 

Language performance turns out to be a dynamic process mediated by the shape of the input and 

the memory capacity of the processing system. One could say, therefore, that the evidence is 

complete and that the competition model has proven correct. This, however, is not directly the 

case: a limitation of the competition model is that its research methodology is rather artificial. As 

Jordan (2004: 261) argues, in the case of unnatural sentences like ‘the pencil sees the boys’ one 

cannot be sure what one is testing: is it the processing of real language just like in normal 

communication or is it merely a problem-solving strategy for making judgements about sentences 

that would never appear in real life? Based on this, Jordan states that “in the same way that IQ 

tests were criticised for doing little more than measuring how good a person was at IQ tests, the 

removal of these, sometimes very odd, sentences from a communicative context and the 

‘laboratory conditions’ might well have affected the results” (p. 262). R. Ellis also emphasizes 

this drawback: 
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It might be [...] argued that L2 acquisition takes place as a result of ‘utterance processing’ rather than 

‘sentence processing’, the distinguishing factor being that utterances are contextualized whereas 

sentences are not. Utterance processing involves pragmatic procedures, which are ignored in the kind of 

sentence processing tasks on which the competition model has relied. 

(R. Ellis 1994: 378) 

 

The point made by R. Ellis and Jordan becomes even more compelling in light of the theoretical 

foundations of the competition model itself. Remember that the competition model is a 

performance model that is based on functionalist linguistics: according to the competition model, 

“the forms of natural languages are created, governed, constrained, acquired and used in the 

service of communicative functions” (MacWhinney, Bates & Kliegl 1984: 128). This focus on 

real-life communication makes that functionalists typically focus on discourse instead of the 

sentence. Cooreman & Kilborn (1991: 198) even go so far as to state that “this difference in the 

scope of analysis constitutes one of the principal differences between functionalism and formal 

linguistics which has traditionally focused on single sentences”. It would, therefore, be consistent 

to include a discourse context in the language processing research based on the competition model 

and to use sentences that could occur in real communication.  

 Not only from the perspective of functionalism, but also from the perspective of 

emergentism and connectionism it is important to include the level of discourse context in 

research on language processing. As has been emphasized in Chapter 2, emergentism assumes a 

high context-dependence in language acquisition and use (remember the quote from Harrington 

(2002) that sentence processing in emergentist models takes place as the result of the interaction 

of linguistic, pragmatic, contextual, and real-world knowledge). Context is thus a vital part of the 

theory. The need to implement this in the processing of language is explained clearly by Van Hell 

(2002), who based her argument on the dynamic systems perspective on cognition, which is 

highly compatible with the connectionist-emergentist perspective (cf. Thelen & Bates 2003). In a 

discussion of the BIA+ model of bilingual word recognition she argues that 

 
a bilingual is not conceived of as a computational system that operates in isolation and is intrinsically 

context-free, but as a system that acts in context and continuously interacts with and adapts to linguistic 

and non-linguistic contextual factors. [...] Specifically, how words are recognized in natural sentence 

and discourse contexts is an important goal in future research and may form a critical test of the validity 

and plausibility of bilingual word recognition models, including BIA+. 

(Van Hell 2002: 209) 

 

Although this statement focuses on bilingual word processing, it is obvious that it counts for 

bilingual sentence processing as well. The inclusion of a discourse context in the competition 
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model is  important for both the internal and ecological validity of the model and brings it more in 

line with the general cognitive assumptions of emergentism, connectionism and dynamic systems 

theory. 

 This is not to say, however, that research on the competition model has never included a 

discourse level in their sentence interpretation tasks. Since the first competition model studies the 

discourse cues of sentence stress and topicalization have been included (see, for example, Bates & 

MacWhinney 1981; Bates, McNew, MacWhinney, Devescovi & Smith 1982; Gass 1987; 

Harrington 1987; MacWhinney, Bates & Kliegl 1984). The inclusion of stress in the agent 

identification task was motivated by the assumption that stressed information normally represents 

new information in the discourse and that the agent role is typically associated with given 

information; hence the unstressed noun is normally the agent of the sentence (Bates et al. 1982). 

In the case of topicalization the given/new distinction was manifested in a short sentence 

preceding the target sentence, like in Gass (1987): ‘As far as X is concerned, ...[target sentence]’. 

The idea was that the topicalized noun is more likely to be the agent, since it represents given 

information. The general results from the experiments including these cues are that they only play 

a secondary role, depending on the language involved: the cues had the most effect in languages 

that permit variable word orders for pragmatic reasons and within these languages these cues had 

the greatest impact in noncanonical word orders.  

These secondary effects for discourse cues are not surprising, especially in light of the fact 

that they were obtained in the interpretation of isolated sentences. After all, the use of discourse 

cues becomes rather difficult when no real discourse is provided. This is particularly apparent in 

the case of stress. As the following (Dutch) examples show, stress can fall on different semantic 

roles, depending on the discourse context: 

 
(1) Jan krijgt de mogelijkheid om Marie of Jeanet te kussen, maar hij mag slechts één van hen kussen. 

 MARIE kust Jan. (John gets the opportunity to kiss Mary or Janet, but he is allowed to kiss only 

one of them.  MARY kisses John.) 

(2) Marie en Jeanet willen allebei graag Jan kussen, maar slechts één van hen durft het te doen. 

 MARIE kust Jan. (Mary and Janet both want to kiss John, but only one of them dares to do it.     

 MARY kisses John.) 

 

The point is thus that without a discourse context a person cannot be completely sure how to 

interpret the stress cue. This observation is supported by a study done by Snedeker & Trueswell 

(2003), who, by means of a referential communication task, found that speakers only produce 

effective prosodic cues when needed with respect to the referential situation at hand, that is, with 

respect to the discourse context. Snedeker & Trueswell argue therefore that “informative prosodic 
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cues depend upon speaker’s knowledge of the situation” (p. 103). The assumption made above 

that stressed elements provide new information and that the agent normally represents given 

information is probably correct, but only the discourse context can give a decisive answer about 

the correct interpretation of stress. Stress depends critically on the discourse context. 

Only recently, two competition model studies on the role of a discourse context in 

sentence interpretation have appeared: Su 2001b and 2004. In Su (2001b) the role of a discourse 

context is investigated in native speakers of English and Chinese, as well as Chinese learners of 

English and English learners of Chinese with different levels of proficiency. In this article, Su 

reviews earlier work on context effects in sentence interpretation and concludes that the effects of 

context on adult sentence interpretation are weak. In addition, Su reports on work done with 

respect to the effect of context during the learning of a language. From this work it turned out that 

“as children became older and more familiar with the syntactic structures, they paid less attention 

to the information provided by the context” (Su 2001b: 169). However, the problem with these 

context studies, Su argues, is that almost all of them focused only on the English language. This 

makes it difficult to draw firm conclusions about the role of a context, especially in light of the 

fact that the English language attaches great value to syntactic features in language processing 

(see appendix 1). For this reason, Su set out to investigate the role of a discourse context in first 

language processing and the way it develops according to increasing proficiency in second 

language processing of Chinese versus English. The Chinese language places much more value on 

semantic factors in language processing (see appendix 1) and it could therefore well be that the 

(semantic-pragmatic-discourse) information that is provided by a context is exploited more in 

Chinese than in English.  

For both Chinese and English Su designed a contextualized sentence interpretation task in 

which noun animacy (the strongest cue in Chinese), word order (the strongest cue in English) and 

a short discourse context provided cues for agent identification. An example of how the discourse 

context could provide different cues is given below (Su 2001b: 172): 

 
 Discourse context a: The monkey is running. 

 Discourse context b: The apple is rolling. 

  Target sentence: The monkey the apple bumps. 

   

The first discourse context clearly biases towards the monkey as being the actor, while the second 

context favours the apple. Based on the kind of context and the configuration of animacy and 

word order within the target sentence, then, a decision had to be made who is the actor of the 

sentence. The results from this task for native processing of Chinese and English were interesting: 
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the effect of context was not significant in English (94% of the experimental variance was 

accounted for by word order), but it was significant in Chinese, accounting for 29% of the 

experimental variance (against 63% accounted variance by animacy). So, although the strongest 

cues in Chinese and English remained the strongest cue with the inclusion of a context, it is 

evident that native processing of Chinese is affected more by context than English, although the 

context could not override the animacy cue in Chinese. To continue, the effects of context during 

the learning of an second language were in accordance with assumptions of the competition model 

about language transfer: Chinese learners of English tended to use context less and less, while the 

opposite pattern emerged for English learners of Chinese. One deviant result appeared, however, 

in beginning Chinese learners of English: these learners made relatively little use of the context. 

Su accounted for this via the notion of cue cost: “with low proficiency in the L2, the beginning 

learners may have had difficulties in processing and storing the contextual sentences, and thus the 

context cue was of little use in their interpretation of the L2” (p. 180). This study of Su, then, 

provides convincing evidence that the effect of discourse context is different across languages and 

the competition model can account for this.  

In 2004, Su published another study on the crosslinguistic effects of a discourse context in 

sentence interpretation. According to Su, the context effects reported on in Su (2001b) had to be 

considered tentative, since the contexts were rather short and provided relatively little bias 

(because otherwise they might have been too difficult for beginning language learners). Following 

the argument of Britt, Perfetti, Garrod, and Rayner (1992) that firm conclusions about context 

effects can only be drawn in cases of a high degree of contextual bias, Su (2004) investigated the 

effect of discourse contexts that have a higher degree of bias, although only in first language 

processing. The design of the study is the same as in Su (2001b). An example of the discourse 

contexts used in this study is given below (see Su 2004: 593). It clearly shows that these contexts 

were much more elaborate and biasing than the ones of the first study by Su (2001b): 

 
Discourse context a: A big rock is rolling down the hill. At the time, a rabbit happens to take a rest  

at the bottom of the hill... 

 Discourse context b: A hunter is chasing a rabbit. The rabbit runs fast to escape from the hunter  

and doesn’t see a big rock on its way... 

  Target sentence: Bumps the stone the rabbit. 

 

The results of the experiment were that in the native processing of both Chinese and English, the 

role of discourse context was bigger than in Su (2001b). This time the discourse context cue even 

reached significance in the English task, accounting for 35% of the experimental variance (against 

58% for word order). In the Chinese task, however, context accounted for even 70% of 
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experimental variance (against 17% for animacy). This makes it clear that in the case of a strongly 

biasing context, Chinese as well as English speakers will use this information during the 

processing of language, and the Chinese do this to a higher degree than the English. 

 Su ends his 2004 study with the suggestion that “future studies should also include 

languages with other strong grammatical cues such as verb agreement or case and see whether 

there is context override when context is in conflict with these cues” (p. 597). Importantly, one 

such language is Dutch, in which the cue of verb agreement is relatively strong (see appendix 1). 

This, together with other issues raised above, is the starting point from which I formulated the 

research questions for the present study. 

 

 

3.5. RESEARCH QUESTIONS 

 

My research questions are as follows: 

 

1) What is the role of a discourse context in the processing of Dutch as a native 

language, as compared to the roles of verb agreement and sentence stress? In other 

words, what is the relative order of cue strength of these three cues in native Dutch 

processing, and how do they interact? 

2) What is the role of a discourse context in the processing of English as a second 

language, as compared to the roles of verb agreement and sentence stress, and how 

does this develop over increasing levels of proficiency in English? Does language 

transfer take place? And what is the role of processing limitations (cue cost factors)? 

3) Now that a discourse context is included, in what way does sentence stress function as 

a cue to sentence interpretation? How does it interact with the discourse context? Is 

this the same in native processing of Dutch as in second language processing of 

English? 

 

In the next chapter, I will formulate my hypotheses and describe the research method for these 

questions. 
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4. THE PRESENT STUDY 
 

 

In the last chapter I discussed the competition model, together with its empirical evidence and 

methodological limitations, leading to the formulation of my research questions. In this chapter I 

will report on the experiment that has been carried out to answer these questions. 

 

 

4.1. INTRODUCTION  

 

To examine the research questions formulated in section 3.5., a contextualized sentence 

interpretation task, that is, an utterance interpretation task, has been conducted. This task was 

carried out in Dutch and English by the same participants, who were all native speakers of Dutch 

with different levels of proficiency in English. In this way, the questions about native processing 

as well as second language processing over increasing levels of proficiency could be investigated. 

There was no control condition of native English processing to which the performance of the 

second language learners of English compared, since the research questions of this study as well 

as the emergentist ideas of the competition model do not necessitate this. That is, my research 

question as well as the emergentist perspective on language acquisition is not focused on the end-

result of language acquisition, but on development itself. Indeed, the usage-based character of 

emergentism entails that there will never be an end-state of language acquisition. This point is 

also acknowledged by Larsen-Freeman (2000), who reports on statements made by Firth and 

Wagner (1998): 

 
In their [that is, Firth & Wagner] critique, they reject fundamental concepts upon which mainstream 

SLA is based. For instance, they write, “...we are unable to accept the premises of ‘interlanguage’ — 

namely, that language learning is a transitional process that has a distinct and visible ‘end’” (Firth and 

Wagner 1998:91). In the same vein, SLA researchers have been criticized for measuring learner 

performance against native speaker norms [...] so that learners are perceived as “failing” when they do 

not achieve them. 

(Larsen-Freeman 2000: 169) 

 

The cues that have been included in the design are discourse context, verb agreement and sentence 

stress. The cue of word order, which is a very important cue in English and a relatively important 

cue in Dutch, is not systematically varied in this task. The motivation for this comes from 

Jordan’s (2004) criticism on the competition model that it is not ideal from an ecological 



UTTERANCE INTERPRETATION DURING SECOND LANGUAGE ACQUISITION 41 

perspective to include highly artificial and odd sentences in the design. As the inclusion of word 

order in the design would result in unnatural sentences such as The man the woman sees or Kicks 

the officer the child, word order is not included as a factor in the design; the sentences presented 

in the tasks are all NVN sentences that could be possible in ordinary verbal communication. It is 

important in this respect that this does not mean that the word order of the sentences will not 

influence the choices made by the participants. Indeed, especially in the English task it can be 

expected that the canonical NVN word order will have a great effect on the participants’ 

interpretations of the sentences (since word order is so important in English). What is tested in 

this experiment, then, is the relative amount of variance that is explained in NVN sentences by the 

cues of discourse context, verb agreement and sentence stress. 

 After this short introduction of the experiment, it is possible to make a number of 

predictions belonging to the research questions. This is based on the characteristics of the Dutch 

and English language with respect to the way these language deal with verb agreement and 

sentence stress. 

 

 

4.2. ENGLISH VERSUS DUTCH 

 

The relative role of agreement in a language can be seen as complementary to the role of word 

order. That is, when agreement is a strong cue for sentence interpretation, the cue of word order 

need not be that important; when word order is relatively strict, then the cue of agreement can be 

considered superfluous. This is also counts for English, which is distinguished by a very 

consistent SVO (Subject-Verb-Object) ordering. Because of this consistency in SVO ordering, 

English does not need a rich morphological system (MacWhinney, Bates & Kliegl 1984): verbal 

agreement contrasts in English are only observed in the third person singular (by the addition of 

an ‘–s’ to the verb, as in he walks), while in all the other persons no agreement marking is present. 

Moreover, in past tense even this third person agreement marking disappears. An exception with 

respect to agreement marking is the verb to be, in which a difference is made between first, 

second, and third person singular (I am, you are, he/she/it is), and between singular and plural 

when it is used as a copula or auxiliary in past tense (I was hungry, we were hungry). The 

agreement system in English is thus relatively poor, which is reflected in the minor role of 

agreement as a cue for sentence interpretation in English (see appendix 1). 

Compared with English, agreement marking in Dutch is relatively rich. This is most 

notably reflected in the fact that, for all verbs, in present as well as past tense, a difference is made 

between singular and plural marking. Furthermore, within singular present tense a difference is 
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made between first person marking as compared to second and third person marking. Because of 

this richer morphological system in Dutch, word order in Dutch is less important than in English: 

while the agent/subject is normally positioned preverbally (SVO), it is also possible that in Dutch 

the subject is placed postverbally by means of agreement marking, as in De dames kust Jan (‘The 

ladies kisses John’). However, since this construction is not very frequent and the Dutch 

agreement system is not totally disambiguating as in Latin or Finnish, native speakers of Dutch 

will probably still consider these kinds of sentences as relatively difficult to parse without the 

addition of a topicalization cue, such as stress. This point is also reflected in the relative cue 

strength of Dutch, in which agreement is strong, but SVO marking is not totally ignored (see 

appendix 1).  

 While English and Dutch differ considerably with respect to the marking of syntactic 

relations, the two languages deal with sentence stress in a similar way (Cutler, Dahan & Van 

Donselaar 1997). As already touched upon in the last chapter, sentence stress functions to mark 

the given/new-relationships and provide contrastive topicalization in a sentence with respect to the 

ongoing discourse. Hence, since the subject/agent mostly represents given information, stressed 

nouns will mostly be the object/patient in a sentence in both English and Dutch (see also De Bot 

& Van Montfort 1988; Harrington 1987).  
 

 

4.3. HYPOTHESES 

 

Based on these characteristics of English and Dutch, it is possible to formulate hypotheses 

belonging to the research questions. I will do this separately for each research question.  

 

4.3.1. Utterance interpretation in Dutch as a native language 

With respect to the native processing of Dutch, it is first of all to be expected that the cue of 

agreement will play a relatively big role. Secondly, the discourse context will probably also affect 

the participants’ interpretations to a considerable degree. After all, in the studies discussed in 

Chapter 3 it was argued that the role of a discourse context depends on the relative importance of 

syntactic features in the language. It was further found that this role depends on the relative bias 

given by the context, as reflected in Su’s (2004) finding that in the case of a high contextual bias 

English native processing was affected by this bias, but the contextual information did not 

override the syntactic word order information. As has been shown above, syntactic features in the 

Dutch language are relatively important, most notably in the form of agreement marking and to a 

lesser extent in the form of word order information. However, this reliance on syntactic 
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information is not so strong as in English: whereas in English the word order cue accounts for 

almost all of the variance, the cue strengths in Dutch are more balanced (cf. De Bot & Van 

Montfort 1988; Kilborn & Cooreman 1987; McDonald 1987). Considering this, besides the fact 

that in this study the contexts have a strong bias, it can be expected that context will play a 

relatively large role in native processing of Dutch; maybe even bigger than the cue of verbal 

agreement.  

The third hypothesis concerning the native processing of Dutch is that stress will play a 

minor role and is essentially dependent on the discourse context (remember the findings of 

Snedeker & Trueswell 2003). As will also be discussed below, the contexts are constructed such 

that it would only be logical from the context to stress the patient (otherwise, the function of stress 

as a marker of agent/patient relationships would disappear; for examples, see table 4.2. on page 

47). Consequently, then, when the biases of context and stress converge, the function of stress as a 

marker of agent/patient relationships will be extra clear and will therefore be eagerly exploited. 

On the other hand, in cases of competition between context and stress, this special formulation of 

the context will result in an awkward and difficult to interpret kind of stress placement. After all, 

in these situations stress will fall on what the context views as the actor, but from the context the 

actor is already completely determined. As the stressing of already determined information is 

completely against ‘the laws of stress’ (cf. Cutler, Dahan & Van Donselaar 1997) and stress is 

dependent on the context, it will probably be so that in these cases, stress will hardly be exploited 

as a cue for agent identification. Thus, the reliance on stress will probably be dependent on 

whether it competes or converges with the information provided by the discourse context. 

 

4.3.2. Utterance interpretation in English as a second language 

The hypotheses with respect to the processing of English by Dutch learners with different levels 

of proficiency are based on the competition model view that second language acquisition takes 

place gradually and that it is initially guided by the cue settings of the first language. This means 

that it is first of all to be expected that the role of agreement will gradually decline over increasing 

levels of English second language proficiency. After all, agreement is relatively important in 

Dutch, but not very important in English. Secondly, and in a similar vein, one could argue that in 

second language processing of English by Dutch learners the role of context will gradually 

decline, in favour of the information provided by the NVN word order. That is, the syntactic 

information of word order in English is considered to be stronger than the information of word 

order and agreement in Dutch, and therefore context can probably play a bigger role in the Dutch 

language. On the other hand, one also has to take into account that the second language processing 

capacity of beginning learners of English is less than that of advanced learners (see section 3.2.4.). 
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Considering the fact that the processing of a discourse context will involve a considerable amount 

of processing capacity (the discourse context could be considered as the ultimate topological cue), 

it could also be that the discourse context will be used more by advanced learners, because they 

are able to exploit this cue with less effort than weaker learners (cf. Su 2001b). It is therefore 

difficult to predict the role of discourse context in second language processing of English. The 

third hypothesis concerning second language processing of English is about stress. Since stress 

has a similar function in English and Dutch and is dependent on the discourse context, the effect 

of stress in second language processing of English will probably be similar to its effect in native 

processing of Dutch. On the other hand, if beginning learners of English do not have the 

processing capacity to make proper use of the discourse context, it could be that in these cases 

stress will become less dependent on the context. The final hypothesis concerns the influence of 

English proficiency on the processing of Dutch: the competition model predicts that this kind of 

backward transfer will mostly occur in people with a high proficiency in their second language 

(see section 3.3. and Su 2001a). Based on this, it is expected that more backward transfer will take 

place according to higher proficiency in English. 

 In short, then, it is expected that utterance interpretation in the Dutch task will primarily 

be based on the cues of agreement and discourse context and to a minor degree on stress. 

Utterance interpretation in the English task will depend on the proficiency level of the 

participants: the advanced participants will probably base their interpretations on the information 

provided by the NVN word order and are probably able to exploit the discourse context and stress 

cues. In lower levels of proficiency, the interpretations will be more guided by processing 

strategies from the first language, which would most notably be reflected in the amount of 

adherence to the cue of agreement in English, since the application of this cue differs more in 

English and Dutch than the application of discourse context and stress. In addition, processing 

capacity limitations of the low proficiency group in English could also play a relatively large role. 

 

 

4.4. METHOD 

 

4.4.1. Participants 

In total, 29 native Dutch speakers with English as their second language volunteered in the 

experiment. These participants were initially divided into two groups: advanced learners of 

English and less advanced learners of English, which was based on the participants’ study 

background: 15 participants were students of English at the university of Groningen and 

considered advanced learners of English, while the other 14 participants were mainly students of 
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Law and Human Movement Sciences at the university of Groningen and considered less advanced 

learners of English. In order to verify this group assignment based on proficiency, all participants 

did a Dialang proficiency test (www.dialang.org). Dialang is “an application for diagnostic 

purposes of the Common European Framework” and provides “an assessment system intended for 

language learners who want to obtain diagnostic information about their proficiency” (Council of 

Europe 2001: 226). Dialang offers several proficiency tests, each focusing on a particular sub-skill 

(listening, reading, writing, grammar, vocabulary). In this study, only the vocabulary test has been 

used, as the other tests were considered too time-consuming for the experiment. Importantly, the 

results from the Dialang test were not in accordance with the initial group assignment: some 

students of English performed worse than expected and some students of Law performed better 

than expected. From the proficiency test, then, a division of three groups would be more 

appropriate, resulting in a group of relatively low proficient learners of English (N=9), a group of 

intermediate learners of English (N=10), and a group of advanced learners of English (N=10). 

Because of this, analyses will be done according to this group division, as is also displayed in the 

table below. 

 

Table 4.1. Overview of the participant groups and their English language proficiency 

 
Group N Dialang Proficiency Level 

Low 

proficiency 

9 B1/B2 Understanding of straightforward factual language / Understanding aided 

by broad active reading vocabulary, difficulty with less common phrases 

and idioms and with terminology. 

Intermediate 

proficiency 

10 C1  Ability to identify fine points of detail including attitudes and opinions 

which are not explicitly stated. 

High 

proficiency 

10 C2 Understanding of subtleties of style and meaning which are both implicitly 

and explicitly stated. 

 

In addition to the Dialang proficiency test, a short questionnaire about the language use and 

language background of the participants was used. This questionnaire, of which a copy can be 

found in appendix 2, was administered in order to be able to account for possible variance within 

groups. The data from these questionnaires revealed that the low proficiency group was somewhat 

more heterogeneous in terms of study and language background than the intermediate and high 

proficiency groups. 
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4.4.2. Stimuli 

The cues included in the experiment were agreement, sentence stress, and discourse context. Each 

of these cues had three levels, one favouring the first noun as the actor of the sentence, one 

biasing towards the second noun as the actor and one neutral level (see table 1 for how these 

levels are implemented per cue). These cues were orthogonalized as independent variables in a 

factorial design, resulting in 3×3×3 = 27 unique cue combinations. Each cue combination 

appeared two times in the experiment, resulting in 54 trials for both the English and the Dutch 

task. Per cue combination one trial was always a trial with the verb in third person singular, while 

in the other trial the verb was always in third person plural. The order of the trials within the tasks 

was randomized individually for each participant.  

The contexts were not yet completely determined, so that stress in the target sentences 

could still function in terms of its given/new-function. After all, when all nouns in the discourse 

context would already have been determined in terms of its ‘givennes’, stressing nouns in the 

target sentence would be completely useless and would probably even sound awkward. It was 

necessary to consistently take the patient of the context as the part from the context that was not 

yet completely determined, because otherwise stress could not function according to the 

hypothesis stated above that usually the actor is given and therefore not stressed and that the 

patient is normally not given and therefore stressed (see also section 3.4.). Examples of the 

discourse contexts, in Dutch and English, are given in table 4.2. on the next page. 

The sentences to be interpreted were simple transitive sentences consisting of noun, a verb 

and a noun. Table 4.2. on the next page provides examples of the target sentences (in addition to 

examples of the discourse contexts) in the Dutch and English task and how the different cue 

configurations have been implemented (the total list of test stimuli can be found in appendix 3). 

The sentences were constructed randomly from a pool of 36 nouns and 18 verbs (see table 4.3 on 

page 48), so that there was no bias due to certain combinations of nouns and verbs. The lexical 

items used in the Dutch and English tests are translations of each other8, but the target sentences 

were not; these were unique combinations of these lexical items for both languages. To control for 

animacy effects, all nouns referred to human beings. Furthermore, in light of the fact that 

agreement contrasts are formed by a difference between plural and singular, all nouns were 

chosen such that their plural forms are all regular.  

 
 
 
 

                                                
8 Except for bejaarde versus husband. 
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Table 4.2.  Examples of test stimuli in the Dutch (first half of the table) and English task (second half of 

the table) 
 
Agreement 

favours9 

Stress 

favours10 

Context 

favours 
Discourse Context Target Sentence 

neutral second 

noun 

first noun Drie tantes en hun moeders willen op reis 

naar Zuid Afrika. De thuisblijvende ooms 

weten dat het daar erg gevaarlijk is. 

DE OOMS waar- 

schuwen de tantes. 

second noun first noun neutral Twee cowboys willen een slagerij beroven. 

Maar de slager en zijn knecht verdedigen 

zich. Het loopt uit op een gevecht. 

De cowboys schopt 

DE SLAGER. 

first noun neutral second 

noun 

Een matroos loopt over het strand. Daar 

liggen twee prachtige dames en aantal 

oude vrouwen te slapen. De matroos komt 

stilletjes dichterbij. 

De dames bekijken 

de matroos. 

 

neutral 

 

first noun 

 

second 

noun 

 

A group of fathers and a group of farmers is 

playing a football match. Their children are 

watching. 

 

The fathers support 

THE CHILDREN. 

first noun neutral first noun Two students and their girlfriends are 

celebrating their birthdays. One of their 

sisters has come to kiss them. First of all, 

The sister kisses the 

students. 

second noun second 

noun 

first noun A student is walking through the city. But 

then a group of musicians and a group of 

soldiers come marching his way. The 

student quickly turns left. 

THE STUDENT 

avoid the 

musicians. 

 

 

 
 

                                                
9 As can be seen, verb agreement contrasts are implemented by letting one noun be singular and the other plural. In fifty 
percent of the cases, the verb was plural and in the other fifty percent the verb was singular. 
10 This is the effect of stress normally reported in these tasks: when stress falls on the first noun, it favours the second noun as 
the actor. 
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Table 4.3. Lexical items used in the English and Dutch task 

 
English Dutch 

        Verbs                Nouns         Verbs          Nouns 

beat pilot uncle slaan piloot oom 

blame nurse aunt beschuldigen verpleegster tante 

push student police officer duwen student politieman 

watch teacher writer bekijken leraar schrijver 

avoid professor butcher vermijden professor slager 

defeat lady doctor verslaan dame dokter 

seek musician dentist zoeken musicus tandarts 

support boy clown ondersteunen jongen clown 

ignore girl sailor negeren meisje matroos 

warn singer minister waarschuwen zanger minister 

kick priest friend schoppen priester vriend 

tolerate farmer sister tolereren boer zus 

call cowboy brother roepen cowboy broer 

greet grandmother husband begroeten oma bejaarde 

kiss grandfather president kussen opa president 

save father soldier redden vader soldaat 

chase mother neighbour achtervolgen moeder buurman 

hug child scientist omhelsen kind wetenschapper 

 
 
For both the Dutch and the English version of the task, the 54 trials were digitally recorded by a 

native speaker of Dutch, who is a proficient speaker of English. The trials have been checked by a 

native speaker of English in terms of proper stress placement and foreign accent and were 

considered appropriate. 

 

4.4.3. Procedures 

All participants were tested individually in a quiet room. During the experiment the participants 

first performed the two utterance interpretation tasks; then they did the Dialang proficiency test 

and finally they filled in the background questionnaire. Each experiment took about one hour (15-

20 minutes per utterance interpretation task, 10-15 minutes for the Dialang test, 5 minutes for the 

questionnaire) and the participants received 5 euros for this. In order to control for language and 

test effects, half of the participants began with the Dutch utterance interpretation task, while the 

other half began with the English one. 

Before the utterance interpretation tasks began the participants received an instruction 

sheet, that indicated that the participants were to listen to a series of situations and that they had to 
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decide who is the actor of the last sentence of this situation. Participants were further told that 

some sentences might sound strange or ungrammatical, that the last sentence of the situation 

might sometimes be a little weird in relation to the situation (i.e. the discourse context), and that 

the situations are purely fictional, but that they nevertheless had to come to a decision based on all 

the information they had. Finally, it was stressed that there were no right or wrong answers and 

that response times were not important. The examples used in the instructions were in English or 

in Dutch, depending on whether the participant began with the English or Dutch test. The 

instructions themselves were always in Dutch, in order to make sure that all the participants 

understood the instructions and were given exactly the same instructions. Appendix 4 represents 

the complete instruction sheets for the English and the Dutch task. After the instructions, three 

practice trials, made up of different lexical items than those used in the tests, were given to the 

participants in advance of the actual test.  

During the utterance interpretation tasks, that were run using E-prime 1.0, the participants 

sat behind a laptop on which the tasks were run. They listened to the trials of the task through 

earphones. Each trial was made up of the following sequence: the beginning of the trial was 

marked by three asterisks (‘***’) appearing in the middle of the screen of the laptop; then, the 

situation sketch, consisting of the discourse context followed by the sentence to be interpreted, 

was played. Between the discourse context and the sentence to be interpreted a short fixation point 

(‘+’) appeared on the screen, so that the participant knew when they were listening to the last 

sentence. After this, a ‘decision picture’ appeared on the screen, consisting of the two nouns of the 

sentence to be interpreted. The participants had to press ‘1’ when they thought the noun on the 

left-side of the screen (that is, the first noun in the sentence) did the action and ‘0’ when they 

thought the noun on the right-side of the screen (the second noun in the sentence) was the actor. 

After the decision was taken, the next trial began. 

 

4.4.4. Scoring and Analysis 

The dependent variable is the participants’ choice of the first noun as the agent. This variable was 

scored by calculating the proportion of choices of the first noun as agent in each cue combination 

from all subjects. The scoring was done automatically by letting the participants press 1 or 0 when 

they chose the first respectively the second noun as agent; these responses were collected and 

logged automatically by E-prime. Thus, when the proportions of first noun choices are close to 1 

the first noun is chosen most of the time; when these proportions are close to 0 the second noun is 

chosen more often as the actor. 

 The dependent variable was analyzed with a 3×3×3×3 mixed design ANOVA (proficiency 

group × agreement × stress × context), with proficiency group as a between-participants variable 
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and agreement, stress, and context as within-participants variables. As all participants did both the 

Dutch and English utterance interpretation tasks the factor ‘task language’ could not be included 

as a between-participants variable. Therefore, the ANOVA analyses were done separately for the 

Dutch and the English task.  

The level of significance was set at α <.05. As is traditionally done in sentence 

interpretation tasks, the percentage of variance accounted for by every effect was also computed. 

This was done by dividing the sums of squares for a specific main effect by the sums of squares 

for all other effects and interactions and multiplying this value with 100. 

Running and data logging of the experiment was done with version 1.0 of E-prime. 

Statistical handling of the data was done with SPSS 11.0. 

 

 

4.5. RESULTS 

 

The results from the Dutch task will be presented first, followed by the results from the English 

task. After this, the results of the Dutch and English task will be compared with each other. The 

interpretation of the results in terms of the competition model and the hypotheses stated above 

will follow in the discussion section. 

 

4.5.1. Dutch Results 

Five participants were excluded from the analysis, since these did not produce any variance in the 

Dutch as well as the English task. Hence, the number of participants from which results will be 

analyzed is N = 24.  

Despite the fact that all participants were native speakers of Dutch and were therefore 

considered to perform similarly in the Dutch task, it is necessary to be certain that all participants 

behaved (roughly) similarly in the Dutch task, independent of their English proficiency. 

Otherwise it would be impossible to determine whether possible proficiency effects in the English 

task derive from differences in English proficiency or differences in merely general language 

proficiency. For this reason, the Dutch data have first of all been analyzed in the same way as the 

English data, namely with the English proficiency groups as a between-groups factor. From this, 

no significant between-group differences emerged: F(2, 21) = 0.272, p >.05. Hence, the Dutch 

results can be interpreted as deriving from one sample, and therefore, the analysis for the Dutch 

task will only include the within-participants factors of context, agreement and stress. 

 Table 4.4. presents the descriptive statistics for all cue combinations of the Dutch 

utterance interpretation task, including cell means and standard deviations. 
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Table 4.4.    Descriptives for all cue combinations of the Dutch task: proportions of first noun choices 

 
 Ag1 Ag2 Ag3 

 St1 St2 St3 St1 St2 St3 St1 St2 St3 

Con1        Mean .958 .958 .979 .896 .625 .812 1.000 .917 .854 

SD .2041 .1412 .1021 .2545 .3686 .3848 .0000 .2408 .2750 

Con2        Mean .646 .542 .688 .250 .188 .292 .521 .271 .521 

SD .4539 .4403 .4377 .3612 .2473 .3586 .4293 .3605 .4293 

Con3        Mean .917 .917 .917 .521 .333 .437 .854 .729 .937 

SD .1903 .2408 .1903 .4032 .3807 .3704 .2322 .3290 .1689 

  
 *Ag1: agreement biases towards first-noun interpretation; Ag2: agreement biases towards second- 
noun interpretation; Ag3: no bias from agreement. St1: stress biases towards first-noun interpre- 
tation; St2: biases towards second-noun interpretation; St3: not bias from stress. Con1: context  
biases towards first-noun interpretation; Con2: biases towards second-noun interpretation; Con3:  
no bias from context. 

 

The first aspect that attracts attention is that, overall, the proportions of first noun choices are 

relatively high: the means are often close to 1 and hardly close to 0, resulting in a grand mean of 

.684. In other words, the participants seem to have a preference to choose the first noun as the 

actor. Furthermore, it can be seen that especially agreement and context seem to be important 

determining factors in the Dutch utterance interpretation task.  

 Table 4.5. on the next page provides the results from the ANOVA, which gives more 

specific information about the effects and interactions of the cues involved in the experiment. In 

this analysis, only the interactions of agreement×stress and agreement×stress×context met the 

assumption of sphericity. For the effects that did not meet this assumption, Greenhouse-Geisser 

corrections were used (hence the diverging figures in the degrees of freedom column). As can be 

seen in this table, context turns out to be the strongest effect, followed by agreement; stress seems 

to play only a minor role. This picture is confirmed by the interactions, which only reached 

significance if both context and agreement were included in them. Furthermore, it can be seen that 

all effects together accounted for (only) 44.62% of the experimental variance.  
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Table 4.5. ANOVA results for the Dutch task 

 
 

Effect 

 

df 

 

F ratio 

 

p 

% variance 

accounted for 

Agreement 1.476, 33.949 43.497 0.000 14.97 
 

Stress 1.383, 31.816 8.528 0.003 1.98 
 

Context 1.301, 29.928 49.382 0.000 24.20 
 

Agreement × Stress 4, 92 1.704 0.156 --- 
 

Agreement × Context 3.144, 72.305 6.407 0.001 2.46 
 

Stress × Context 2.635, 60.610 1.458 0.238 --- 
 

Ag × St × Con 8, 184 2.252 0.026 1.01 
 

Total    44.62 

 
 

4.5.1.1. Significant effects in the Dutch task 

In this section, all significant effects will be discussed in more detail. 

 

Main effect of context 

There was a significant main effect of context (F(1.301, 29.928) = 49.382, p<0.001), accounting 

for 24.20 % of the experimental variance. This relatively strong effect is specified in terms of its 

mean estimates per level in table 4.6.  

 
 
Table 4.6. Mean estimates for context in the Dutch task: proportion of first noun choices 

 
Context favours: Mean 95% Confidence Interval 

first noun (Con1) .889 .839 < CI < .938 

second noun (Con2) .435 .324 < CI < .546 

neutral (Con3) .729 .666 < CI < .793 

 

Especially the 95% confidence intervals reveal the strong effect of context here: every level of 

context significantly differed from each other. In other words, every level of context proved to be 

an important cue for the interpretation the participants made. Particularly the second level of 

context is interesting: the choices in this condition were much lower than the choices in the first 

and neutral condition. This obviously relates to the bias participants had towards taking the first 

noun as the actor as reported above. This point will be taken up in more detail in the discussion 

section. 
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Main effect of agreement 

There was a significant main effect of agreement (F(1.476, 33.949) = 43.497, p<0.001), 

accounting for 14.97 % of the experimental variance. Table 4.7. provides a specification of this 

effect. 

 

Table 4.7. Mean estimates for agreement in the Dutch task: proportion of first noun choices 

 
Agreement favours: Mean 95% Confidence Interval 

first noun (Ag1) .836 .763 < CI < .908 

second noun (Ag2) .484 .404 < CI < .564 

neutral (Ag3) .734 .668 < CI < .800 

 

Just like in the context effect, the confidence intervals of the agreement effect show that every 

level of agreement affected the decisions the participants made in the Dutch task. Furthermore, the 

second level of agreement again produced the most diverging choices as compared to the first and 

neutral level of agreement. As such, the effect of agreement is similar to the effect of context, be it 

a bit less strong. 

 

Main effect of stress 

There was a significant main effect of stress (F(1.383, 31.816) = 8.528, p<0.005), accounting for 

1.98 % of the experimental variance. Clearly, this effect is less strong than the effects of context 

and agreement. This is also reflected in table 4.8., which gives the mean estimates of the main 

effect of stress. 

 

Table 4.8. Mean estimates for stress in the Dutch task: proportion of first noun choices 

 
Stress favours: Mean 95% Confidence Interval 

first noun (St1) .729 .661 < CI < .797 

second noun (St2) .609 .554 < CI < .663 

neutral (St3) .715 .635 < CI < .795 

 

As can be seen from this table, the differences between the three levels of stress are smaller than 

in the context and agreement conditions. So, stress differences were not as important for the 

interpretation of the utterances as context and agreement differences. The significance of the 

effect of stress is reflected in a significant difference of the second level of stress with the first and 

neutral level of stress: this condition produced significantly lower first noun choices. 
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Interaction Agreement × Context 

The large effects of context and agreement are also reflected in their interaction: context and 

agreement interacted significantly (F(3.144, 72.305) = 6.407, p<0.005), accounting for 2.46% of 

the experimental variance. The descriptives of this interaction are given in table 4.9., while the 

nature of the interaction is graphically represented in figure 4.1.  

 

Table 4.9. Mean estimates for the interaction of agreement and context in the Dutch task: proportion of first 
noun choices 

 
Context favours         Agreement favours Mean 95% Conf. Interval 

first noun (Con1)                  first noun (Ag1) 

                                      second noun (Ag2) 

neutral (Ag3) 

.965 

.778 

.924 

.929 < CI < .1.001 

.669 < CI < .887 

.869 < CI < .978 

second noun (Con2)            first noun (Ag1) 

second noun (Ag2) 

neutral (Ag3)            

.625 

.243 

.437 

.464 < CI < .786 

.146 < CI < .340 

.297 < CI < .578 

neutral (Con3)                      first noun (Ag1) 

second noun (Ag2) 

neutral (Ag3) 

.917 

.431 

.840 

.848 < CI < .985 

.304 < CI < .557 

.767 < CI < .914 

 

 
Especially from the graph it is clear that context and 

agreement influence each other. The influence of 

agreement is not very big when context biases 

towards a first noun interpretation, but it increases 

when context favours the second noun as the actor 

and when the context condition is neutral. The 

influence of context on agreement is particularly 

visible when considering the different choices made 

within different levels of context when agreement 

favours a second noun interpretation. Furthermore, 

it can be seen that the influence of context is bigger 

than agreement: when a first noun bias of context 

competes with a second noun bias of agreement the proportion of first noun choices is higher than 

when a first noun bias of agreement competes with a second noun bias of context (.778 versus 

.625). Finally, it is interesting to see that when context is neutral or favours first noun 

interpretation in combination with a neutral or first-noun level of agreement, choices are all 

relatively similar.  
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and agreement in the Dutch task 
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Interaction Agreement × Stress × Context 

Next to the interaction between context and agreement, the three-way interaction between context, 

agreement and stress reached significance as well (F(8, 184) = 2.252, p<0.05), although it 

accounted for a smaller percentage of the experimental variance (1.01%). This can be seen as the 

additional effect of stress to the interaction of context and agreement. This additional effect of 

stress is displayed in the figures 4.2.a/b/c, in which the interactions between context and 

agreement are given for every separate level of stress11.   

 

 

 

 

 

 

 

 

 

 

 
The effect of stress is best noticeable when the 1st noun level and neutral level of stress are 

compared with the 2nd noun level of stress. In the first place, choices in general tend to lead less 

consistently to a first-noun interpretation when stress favours second-noun interpretation than in 

the first and neutral level of stress. To continue, when stress favours the 1st noun as the actor or is 

neutral and context biases towards a first-noun interpretation, agreement hardly seems to affect 

                                                
11 The table of mean estimates is not given here; it is the same as table 4. 
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 Figure 4.2.a/b/c.     Interaction of context, agreement and stress in the Dutch task 
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the interpretations. In contrast, agreement plays a bigger role when stress favours the second-noun 

interpretation, as is reflected in the considerably smaller proportion of first noun choices when 

agreement biases towards a second noun interpretation and context favours the first noun. In 

addition, when stress points to a second-noun interpretation and the level of agreement is neutral, 

interpretations differ more according to the levels of context than in the neutral and 1st noun level 

of stress. Thus, stress seems to influence the participants’ choices especially when it biases 

towards a second-noun interpretation. This influence, however, is only marginal, as is reflected in 

the amount of variance accounted for by this interaction. 

 Next to the nature of the three-way interaction outlined above, the graphs reveal two 

remarkable observations. The first is that the neutral level of agreement produces a higher 

proportion of first noun choices than the 1st noun level of agreement in the condition where stress 

and context bias towards a first noun interpretation. The second observation is similar, namely 

that the neutral level of agreement also produces a higher proportion than the 1st noun level of 

agreement when context and stress are neutral. Possible explanations for these observations 

concerning the ‘priority’ of neutral levels over biasing levels will be addressed in the discussion 

section. 

 

Interaction Stress × Context 

The final interaction of the Dutch task to be discussed is the one between stress and context. 

Although this interaction is not significant, it is an important interaction with respect to the 

research question about the role of stress in contextualized sentence interpretation tasks, so 

therefore this interaction is nevertheless included in the discussion of the results. Because of the 

non-significance of the effect, the nature of the interaction is only given by means of a graph 

(figure 4.3.). 

The non-significance of the interaction 

under discussion is reflected in the observation 

that stress hardly affects the participants’ 

interpretation over the different levels of 

context: stress only has some influence when it 

favours the second noun as the actor, but except 

for this, context seems to be the prime cue to 

which the participants adhere in this interaction.  

It is fascinating to see that when stress 

favours a first noun interpretation and context 

favours a second noun interpretation, the 
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proportion of first noun choices is lower than when stress is neutral in the same condition of 

context. Although the non-significance of the interaction necessitates careful treatment of such 

observations, it is an interesting observation. Possible explanations will follow in the discussion 

section. First, however, the English results will be presented. 

 

4.5.2. English results 

Just as in the Dutch analysis, the five participants that did not show any variance in either of the 

tasks were excluded from the analysis. Hence, 24 participants were included in the analysis: 9 

participants with a high proficiency, 8 participants with an intermediate proficiency, and 7 

participants with a relatively low proficiency. Considering these small group sizes, the results 

from this task need to be interpreted with some caution.  

 First of all, the overall results will be presented. The descriptive statistics, including cell 

means and standard deviations for each proficiency group, are represented in table 4.10.    
 
 

Table 4.10. Descriptives for all cue combinations of the English task: proportion of first noun choices 

 
Ag1 Ag2 Ag3  Proficiency 

group 
Statistic 

St1 St2 St3 St1 St2 St3 St1 St2 St3  

 Mean 1,000 ,944 1.000 1.000 ,778 1,000 1.000 1.000 1.000 

high SD ,0000 ,1667 .0000 .0000 ,4410 .0000 .0000 .0000 .0000 

inter- Mean ,875 ,938 1.000 ,875 ,813 ,875 1.000 ,938 1.000 

mediate SD ,2315 ,1768 .0000 ,2315 ,2588 ,2315 .0000 ,1768 .0000 

 Mean ,786 1,000 ,929 ,857 ,857 ,857 ,857 1.000 ,929 

low SD ,3934 .0000 ,1890 ,2440 ,2440 ,2440 ,2440 .0000 ,1890 

Con1 

 Mean ,722 ,556 ,778 ,667 ,444 ,722 ,778 ,556 ,667 

high SD ,4410 ,4640 ,4410 ,3536 ,4640 ,3632 ,3632 ,4640 ,4330 

inter- Mean ,625 ,500 ,563 ,438 ,250 ,438 ,500 ,438 ,625 

mediate SD ,5175 ,4629 ,4173 ,4173 ,3780 ,4173 ,3780 ,4955 ,3536 

 Mean ,571 ,500 ,429 ,500 ,500 ,714 ,500 ,571 ,571 

low SD ,4499 .5000 ,5345 ,4082 ,5000 ,2673 .5000 ,4499 ,4499 

Con2 

 Mean ,944 ,778 ,944 ,889 ,722 ,833 ,944 ,611 ,944 

high SD ,1667 ,4410 ,1667 ,2205 ,3632 ,3536 ,1667 ,4859 ,1667 

inter- Mean 1,000 ,750 1,000 ,813 ,688 ,688 1,000 ,813 ,938 

mediate SD .0000 ,3780 .0000 ,3720 ,3720 ,3720 .0000 ,3720 ,1768 

 Mean ,786 ,500 ,857 ,929 ,857 ,929 ,857 ,857 ,786 

low SD ,3934 .5000 ,3780 ,1890 ,2440 ,1890 ,2440 ,2440 ,2673 

Con3 
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Context appears to be the most important factor in the English task. In addition, and even more 

than in the Dutch task, the majority of the means in this table is close to 1; the first noun bias in 

the Dutch task is even stronger in the English task, which is also reflected in the grand mean: 

.776. What can further be observed is that the differences in choices made by the different groups 

are rather small, although it looks as if the first noun bias of the high proficiency group is stronger 

than the other two groups. To continue, it can be seen that the low proficiency group’s choices 

diverge somewhat from the high and intermediate groups, although this is only marginal. This is 

also reflected in table 4.11., in which the grand mean is broken down into the three proficiency 

groups. 

 
 
Table 4.11. Grand means of the three proficiency groups in the English task: proportion of first noun choices 

 
Proficiency Group Mean Standard Error 

High .823 .061 

Intermediate .755 .063 

Low .751 .086 

 
 
This table indeed reveals a higher first noun preference for the high proficiency group and also 

reveals that there was more variation in the responses of the low proficiency group (see the higher 

standard error for this group). This could mean that the proficiency groups indeed performed 

differently on the English task. The results from the ANOVA, which are given in table 4.12. on 

the next page, could give more conclusive evidence on this. As to the within-participants effects, 

only the two-way interactions met the assumption of sphericity. For the other within-participants 

effects, the Greenhouse-Geisser correction has been used. 

The first important observation from this table is that there were no significant differences 

between the different proficiency groups. Furthermore, it can be seen that only 31.46 percent of 

the variance is explained by the significant effect. This is less than in the Dutch task. It is further 

clear that context is the strongest factor included in the design, followed by stress. These two 

effects are also the only within-participants effects that significantly interact with each other. In 

contrast with the Dutch results, agreement does not seem to have been very important in the 

English task. On the other hand, there is a significant interaction including agreement, namely the 

interaction of agreement and proficiency group. This interaction could reflect processing 

differences between the proficiency groups.  
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Table 4.12. ANOVA results for the English task 

 
 

Effect 

 

df 

 

F ratio 

 

p 

% variance 

accounted for 

Proficiency 2, 21 .358 .703 --- 

Agreement 1.421, 29.849 3.585 .054 --- 

Stress 1.359, 28.540 6.130 .012 2.41 

Context 1.331, 27.943 26.375 .000 26.43 

Ag × Proficiency 2.843, 29.849 3.493 .030 1.59 

Stress × Proficiency 2.718, 28.540 1.218 .319 --- 

Context × Proficiency 2.661, 27.943 .526 .647 --- 

Agreement × Stress 4, 84 .482 .749 --- 

Agreement × Context 4, 84 .338 .852 --- 

Stress × Context 4, 84 3.960 .005 1.03 

Ag × St × Proficiency 8, 84 .697 .693 --- 

Ag × Con ×Proficiency 8, 84 1.059 .399 --- 

St × Con × Proficiency 8, 84 .234 .984 --- 

Ag × St × Con 4.275, 89.767 1.682 .157 --- 

Ag×St×Con×Profici. 8.549, 89.767 .906 .520 --- 

Total    31.46 

 

 

4.5.2.1. Significant effects in the English task 

Below, all significant effects will be discussed in more detail. 

 

Main effect of context 

The main effect of context reached significance: F(1.331, 27.943) = 26.375, p<.001), accounting 

for 26.43% of the experimental variance. This effect is summarized by table 4.13., which gives 

the mean estimates of the effect of context. 

 
 

Table 4.13. Mean estimates of context in the English task: proportion of first noun choices 

 
Context favours: Mean 95% Confidence Interval 

first noun (Con1) .932 .891 < CI < .972 

second noun (Con2) .562 .407 < CI < .717 

neutral (Con3) .839 .757 < CI < .920 

 
 
This table presents a similar picture of the effect of context as in the Dutch task: there seems to be 

a preference for first-noun choices in general, except for the second-noun level of context, in 

which the second-noun bias of the context competes with this first-noun preference (although it 
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does not override it). Further, each level of context was important for the participants to make 

their choice, as the proportions of first noun choices in all three levels of context differ 

significantly from each other (see the 95% confidence intervals). 

 

Main effect of stress 

The other main effect reaching significance was stress: F(1.359, 28.540) = 6.130, p <.05), 

accounting for 2.41% of the experimental variance. Table 4.14 specifies this effect. 

 
 
Table 4.14. Mean estimates of stress in the English task: proportion of first noun choices 

 
Stress favours: Mean 95% Confidence Interval 

first noun (St1) .806 .729 < CI < .883 

second noun (St2) .709 .597 < CI < .821 

neutral (St3) .817 .737 < CI < .897 

 
 
Clearly, the effect of stress is much weaker than the effect of context: the differences in choices 

made for the different levels of stress are much smaller than for the different levels of context. 

Only the second-noun level of stress differs significantly from the other two level of stress. 

Further, it is interesting to find another instance of the neutral level leading to higher and more 

consistent first noun choices than the level favouring a first noun choice. Possible explanations of 

this will follow in the discussion section. 

 

Interaction stress × context 

In addition to reaching significance as a main effect, the effects of stress and context were also 

significant in interaction: F(4, 84) = 3.960, p <.01), accounting for 1.03% of the experimental 

variance. The mean estimates of this effect are given in table 4.15. on the next page, while the 

nature of the interaction is presented in figure 4.4. 
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Table 4.15. Mean estimates of the interaction of stress and context in the English task: proportion of first 
noun choices 

 
Stress favours                 Context favours Mean 95% Confidence Interval 

first noun (St1)                   first noun (Con1) 

                                     second noun (Con2) 

neutral (Con3) 

.919 

.592 

.907 

.856 < CI < .982 

.438 < CI < .746 

.841 < CI < .974 

second noun (St2)             first noun (Con1) 

second noun (Con2) 

neutral (Con3)            

.920 

.481 

.728 

.861 < CI < .978 

.296 < CI < .666 

.593 < CI < .862 

neutral (St3)                       first noun (Con1) 

second noun (Con2) 

neutral (Con3) 

.957 

.614 

.881 

.919 < CI < .995 

.458 < CI < .769 

.803 < CI < .959 

 

 

As can be seen this interaction of context and 

stress is similar to the one in the Dutch task, 

although effects of stress are a little bit bigger 

here. Clearly, context plays a much more 

important role here than stress, which is most 

obviously reflected in the observation that when 

context favours a first noun interpretation, first 

noun choices are high, regardless of any level of 

stress. Furthermore, the effect of context also 

becomes evident in the relatively low proportion 

of first noun choices when context favours a 

second noun interpretation, regardless of the level of especially the neutral and first-noun level of 

stress. The influence of stress is, again, caused by the second-noun level of stress. In these 

situations, the bias of stress first of all strengthens the bias of context when context favours the 

second noun, while it also clearly affects choices in the case of a neutral context (which is quite 

conceivable in the light of the fact that stress itself is a significant main effect). The second noun 

level does not affect the choices when context biases towards a first noun interpretation. 

 In addition to these observations, it can be seen that the neutral level of stress leads to 

higher first noun proportions in the first and second noun conditions of context than the first noun 

level of stress, so this is again an example of the neutral level leading to higher choices than the 

first noun level, both in cases of cue convergence and cue competition. It looks from this data as if 

this information of stress is only used in cases where context does not provide enough 

information.  
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Interaction agreement × proficiency group 

The final effect reaching significance in the English test is the interaction of agreement and 

proficiency group (F(2.843, 29.849) = 3.493, p <.05), accounting for 1.59% of the experimental 

variance. This is the only significant interaction that includes a between-participants variable. 

Descriptives of this interaction are given in table 4.16. The nature of the interaction is plotted in 

figure 4.5. 

 
 
Table 4.16. Mean estimates of the interaction of proficiency group and agreement in the English task: 

proportion of first noun choices 
 

Proficiency group            Agreement favours Mean 95% Confidence Interval 

High                                           first noun (Ag1) .852 .696 < CI < 1.008 

                                        second noun (Ag2) .784 .640 < CI < .928 

                                                 neutral (Ag3) .833 .700 < CI < .966 

Intermediate                               first noun (Ag1) .806 .640 < CI < .971 

                                        second noun (Ag2) .653 .500 < CI < .805 

                                                 neutral (Ag3) .806 .664 < CI < .947 

Low                                            first noun (Ag1) .706 .529 < CI < .883 

                                        second noun (Ag2) .778 .615 < CI < .941 

                                                 neutral (Ag3) .770 .619 < CI < .921 

 
 

The table and especially the plot reveal that the 

group of low proficient learners of English 

performs different from the groups with a high 

and intermediate proficiency. Whereas the high 

and intermediate groups perform more or less in 

accordance with the bias given from agreement (in 

which the intermediate group is affected more by 

agreement than the high proficiency group), the 

low proficiency group shows an opposite pattern: 

when agreement favours the first noun as the 

actor, the people with low English proficiency 

choose the first noun less often as the actor than when agreement favours the second noun as the 

actor or has a neutral bias. At this point, it might be helpful to include the estimated standard 

deviations belonging to these means12: 
  

                                                
12 These standard deviations have been calculated by taking the mean standard deviation of all the choices made in the 
conditions of respectively Ag1, Ag2 and Ag3 (see also table 4.10.). 
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Table 4.17. Standard deviations belonging to the estimated means of agreement for all proficiency groups 
in the English task 

 

 Ag1 Ag2 Ag3 

high proficiency .2541 .2843 .2310 

intermediate proficiency .2427 .3389 .2169 

low proficiency .3709 .2810 .2875 

 
 
This table reveals that there was relatively much variation within the low proficiency group when 

agreement favours the first noun as the actor. This is in accordance with the rather unexpected 

proportion of first noun choices in this level of agreement. Still, the fact that the first noun choices 

were higher when agreement favours a second noun interpretation or when agreement was neutral 

remains somewhat strange. 

 

The last interaction that was shown indicates that it could indeed be the case that the different 

proficiency groups had different processing strategies. Although this effect was only significant 

with respect to agreement, the other effects concerning group differences will also be discussed 

below, despite their non-significance. This decision is motivated by three reasons. First of all, the 

high first noun preference in the English might have caused a restriction in the range the 

proficiency effects can have, that is, a ceiling effect, which might have weakened the power of the 

analysis. Secondly, non-significant effects are not per definition non-informative or non-

interesting effects: they could still reveal certain tendencies that -especially in the context of a 

possible ceiling effect- could give certain indications with respect to the research questions under 

discussion: ignoring these effects would result in only a partial treatment of my research 

questions. For these reasons, then, the remaining effects concerning proficiency group differences 

will be considered in the next section.  

 

4.5.2.2. Proficiency effects in the English task 

The remaining proficiency effects in the English task are not significant and derive from relatively 

small groups, so it is necessary to be extra careful in interpreting them. Since the effects can only 

give some indications, only the plots are included. 
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Interaction context × proficiency 

Figure 4.6. shows how the proficiency groups per-

formed according to the levels of context. As can be 

seen, all groups appear to perform similarly with 

respect to the cue of context, although the high pro-

ficiency group seems to be a little bit less influenced 

by context when it favours a second noun inter-

pretation. Further, just as in the agreement × pro-

ficiency interaction, the high proficiency group 

generally chooses the first noun slightly more often 

as the actor than the other two groups. 

 

Interaction stress × proficiency 

The interaction of stress and proficiency is given in 

figure 4.7. This interaction is similar to the 

interaction of agreement and proficiency in that the 

low proficiency group clearly acts in a deviant way. 

The high proficiency and intermediate proficiency 

groups perform in accordance with the biases given 

by stress, in which the high proficiency group seems 

to exploit stress a little more than the intermediate 

group and chooses the first noun more often in 

general. The low proficiency group, however, seems 

to make hardly any use of stress when interpreting 

the sentences. Moreover, when this group makes use 

of stress as a cue for sentence interpretation, the 

opposite pattern as expected emerges: the first noun 

is most often chosen as the actor when stress is 

neutral, while the proportion of first noun choices in 

the first noun and second noun level does not differ 

from each other at all.  
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Interaction agreement × stress × proficiency 

The interaction of agreement, stress and proficiency is given in figure 4.8a/b/c. 

 

 

 

 

 

 

 
 

 

 

Figure 4.8.a/b/c. Interaction of agreement, stress and proficiency in the English task 

 

In this interaction it is, again, the case that the low proficiency group deviates from the high and 

intermediate groups. In the high proficiency group as well as the intermediate proficiency group 

there is hardly any difference in choices made for the neutral and first noun level of stress, while 

the second noun level of stress did make a difference as to the proportion of first noun choices. 

Further, agreement has more influence on the choices of the intermediate proficiency group than 

the high proficiency group. In the low proficiency group, however, choices are not made 

according to the biases provided by the different levels of stress and agreement; it looks as if 

choices are made randomly. Again, proportions of first noun choices are higher when agreement 

and stress bias towards a second noun interpretation than when they favour a first noun 

interpretation.  
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Interaction stress × context × proficiency 

The nature of the interaction of stress, context and proficiency is given in figure 4.9a/b/c, again 

plotted per proficiency group.  
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Proficiency group = low
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Just as in the interaction of agreement, stress and proficiency group, the high and intermediate 

proficiency groups in this interaction are more or less behaving according to the biases of the 

different levels of stress and context: the high proficiency group uses stress a bit more and the 

intermediate proficiency group relies more on context. Also there are no particularly interesting 

interactions between context and stress in these proficiency groups. In contrast, the low 

proficiency group does not behave as would be expected from the information given by the 

different cues. That is, in the low proficiency group stress is only exploited according to its biases 

when context is neutral. When context favours a first noun interpretation, stress is used in 

opposition with its biases (that is, a larger proportion of first noun choices when stress favours a 

second noun interpretation than when stress favours a first noun interpretation). In turn, when 

context biases towards the second noun as the actor, stress is hardly used at all. 

a. b. 

c. 

 Figure 4.9.a/b/c.      Interaction of stress, context and proficiency in the English task 
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Interaction agreement × context × proficiency 

The final interaction to be discussed, the interaction of agreement, context and proficiency, is 

shown in figure 4.10.a/b/c.  
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Proficiency group = low
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From this figure can be derived that the high proficiency group hardly exploits the information 

given by agreement and bases its decision more on the information given by context here. The 

intermediate proficiency group shows similar behaviour, although this group makes less 

difference between the neutral and first noun level of context, while it is more influenced by the 

second noun level of context. Moreover, the intermediate proficiency group makes more use of 

the information given by agreement than the high proficiency group. In contrast, the low 

proficiency group makes unexpected use of the information provided by especially agreement, 

which is most obvious when agreement favours a second noun interpretation and context is 

neutral or biases towards a second noun interpretation. This extraordinary behaviour with respect 

to agreement has also already been shown in the significant interaction of agreement with 

proficiency group (see above). In these instances it is, again, the case that a bias of agreement 

a. b. 

c. 

Figure 4.10.a/b/c.     Interaction of agreement, context and proficiency in the English task 
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towards a second noun interpretation leads to a higher proportion of first noun choices. When 

context biases towards the first noun as the actor, however, the behaviour of the low proficiency 

group is more or less ‘normal’ according to the information given by agreement. 

In short, the graphs presented in this section provide indications that there are indeed 

different responses in the different proficiency groups, although these are not significant 

(probably due to the small group sizes): the high proficiency group was hardly affected by 

agreement, used context somewhat less than the other two groups and was able to exploit the 

stress cue quite well. The intermediate group, on the other hand, was more influenced by the cue 

of agreement and context, but less by stress. Finally, the low proficiency group performed less 

systematically, less consistently, and less according to the biases given by context, stress and 

agreement than the high and intermediate proficiency groups in the English task. The table below, 

in which the main effects of the ANOVA are presented separately for each proficiency group, is 

in complete accordance with these indications. 

 
 

Table 4.18. ANOVA results for the English task, broken down into proficiency groups 
 

Proficiency 
Group 

Effect df F ratio    p % variance 
accounted for 

High Agreement 1.513, 12.103 2.676 .118 0.98 

 Stress 1.181, 9.446 3.984 .071 7.61 

 Context 1.283, 10.262 6.247 .025 19.90 

    total 28.49 

Intermediate Agreement 1.281, 8.965 5.841 .033 4.90 

 Stress 1.814, 12.700 5.463 .021 2.59 

 Context 1.369, 9.585 14.528 .002 34.80 

    total 42.29 

Low Agreement 1.499, 8.993 1.237 .320 1.15 

 Stress 1.238, 7.429 .373 .604 0.39 

 Context 1.186, 7.113 7.412 .026 26.30 

    total 27.84 

 

 

As is evident from this table, the intermediate group is affected most by the factors included in the 

design. The results of the low and high proficiency group seem to be alike in terms of the amount 

of variance that is accounted for by the main effects, yet the graphs above have shown that these 

groups do perform differently.  
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4.5.3. Comparison of the English and the Dutch task 

From what is said above, it seems to be that there are indeed proficiency group differences in the 

English sentence interpretation task. It might further be interesting to see how these different 

group responses relate to the mean responses in the Dutch task. This is represented by figure 

4.11.a/b/c, in which the thick red line represents the mean proportions of first noun choices in the 

Dutch task, and the other three lines represent the mean responses in the English task for each 

proficiency group.  

 

 

 

 

 

 

 

 

 

 

These graphs indicate that the intermediate proficiency group is more Dutch-like in the English 

task than the high proficiency group; the low proficiency group’s responses in the English task are 

difficult to compare with the Dutch responses. This can also be observed when one compares the 

amount of variance the different cues account for in the Dutch and the English task (see tables 4.5 

versus 4.18): in the Dutch task, agreement, stress and context account for respectively 14.97%, 

1.98% and 24.20% of the variance; from table 4.18 can be seen that the intermediate proficiency 

group behaves the closest of all three groups to this cue strength hierarchy. The English cue 

a. b. 

c. 
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Figure 4.11.a/b/c.      Comparison of cue use between the English and Dutch task; for English broken down in    
                                  proficiency groups 

c. 
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strength hierarchy of the advanced group is the only one that hierarchically differs from the Dutch 

hierarchy. 

 In addition to this comparison with the Dutch task, another comparison is needed. That is, 

before one is able to ascribe the (alleged) proficiency effects discussed above completely to 

differences in English proficiency, it is necessary to know whether these proficiency effects did 

not surface in the Dutch task. It is true that the Dutch ANOVA results already indicated that there 

were no significant differences between the English proficiency group on the Dutch task (see 

section 4.5.1.), but since this was also the case in the English ANOVA, it is necessary to specify 

these results more thoroughly in order to be sure that there were indeed no English proficiency 

influences in the Dutch task. This is represented in figure 4.12.a/b/c. 
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  Figure 4.12.a/b/c.  Results from the Dutch task, broken down into the three English proficiency groups 
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This figure shows that, for the main effects13, all proficiency groups performed similarly in the 

Dutch task. The different responses of the different proficiency groups in the English task can 

therefore basically be seen as unique for the English task. However, an issue that arises from this 

figure is that the intermediate group tended to exploit the cue of agreement more that the 

advanced and low group. This complicates the interpretation of this group’s high amount of 

variance with respect to agreement in the English task. Is this unique for the English task or is it a 

reflection of a general strategy in the intermediate group? On the other hand, the same issue could 

also be interpreted as a tendency of the high proficiency group towards an English pattern with 

respect to the use of agreement in Dutch sentence interpretation (i.e. backward transfer), as this 

group uses agreement less than the intermediate group. However, as the (little) reliance of the low 

proficiency group on agreement can be seen as a falsification of this last point, this interpretation 

is only possible if the results from the low proficiency group are ignored. In the discussion section 

I will elaborate on this and other issues that arise from the results.  

 

 

4.6. DISCUSSION  

 

I will discuss the above results separately for every research question and its belonging 

predictions (see sections 3.5. and 4.3.).  

 

4.6.1. Utterance interpretation in Dutch as a native language 

It was found that for the Dutch task, context and agreement both accounted for a relatively high 

amount of the variance (24.20% respectively 14.97%) as compared to stress (1.98%). This 

resulted in a cue strength hierarchy of context > agreement > stress, which is in accordance with 

the hypothesis formulated in section 4.3. that native processing of Dutch in this experimental 

design will mainly be influenced by the cues of context and agreement.  

 A further interesting finding from the Dutch task was that the overall proportion of first 

noun choices was relatively high (a grand mean of .684): there was a bias towards taking the first 

noun as the agent. In light of the fact that the target sentences were all NVN sentences, that is, 

canonical sentences, this is not surprising. That is, the participants’ choices have probably not 

only been affected by the cues that were systematically varied in the design, but also by the 

canonical word order of these sentences. In Dutch, this canonical word order provides a rather 

strong cue towards taking the first noun as the actor: Dutch NVN sentences are almost always 

                                                
13 No plots of interactions are included, as the plots of the main effects show so little group differences that these are unlikely 
to occur in interactions. 
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interpreted as SVO sentences, in which the subject of the sentence is almost always the same as 

the actor (except in passive sentences).  

The conclusion about the effect of canonicity in the Dutch task is also supported by the 

instances of the interaction of agreement, stress and context in which a neutral cue bias of 

agreement resulted in higher first noun choices than a first noun bias, while this first noun bias 

was not in competition with the biases provided by the other cues (that is, the cues of stress and 

context were either neutral or had a first noun bias in these situations). This observation could be 

seen as an example of selective attention because of the top-down processing and ongoing 

updating of the canonical sentences (see section 3.2.4.). To repeat the quote from Bates and 

MacWhinney (1989: 55) about situations like these: “having to pay attention to additional 

information can slow down processing unless (a) use of that cue is entirely automatic, and/or (b) 

the cue is expected and eagerly awaited”. Apparently, the use of the cue of agreement was not 

entirely automatic and/or not eagerly awaited in these situations; the canonical template of the 

sentence already provided enough information to interpret these sentences in the Dutch task.  

The final observation corroborating the alleged effect of canonicity in the Dutch task was 

that only 44.62% of the variance was accounted for by the cues that were systematically varied in 

the design. Hence, 55.38% of the experimental variance remains to be accounted for by other 

factors than these cues. Since canonicity is held to have been an important factor in the Dutch 

task, it is conceivable that only 44.62% of the variance could be accounted for by the cues in the 

design and that a considerable amount of the remaining variance is accounted for by canonicity. 

This is also in accordance with the permanent high proportion of first noun choices: the canonical 

sentence template might have caused a ceiling effect to take place or at least has made that the 

range of effects in the experiment was restricted (see also section 4.5.2.1.). 

In addition to the effect of canonicity as one of the factors accounting for the remaining 

experimental variance, another factor could be that the participants might have changed their 

sentence interpretation strategies a couple of times in the course of the experiment. This would 

clearly have an impact on the amount of variance the experiment design could account for, but it 

would not have invalidated the experiment. After all, the order of the trials within the experiment 

has been randomized for each participant, half of the participants began with the Dutch task and 

half with the English task, and the analysis has been carried out with means for each condition: 

this procedure equals out any of these effects of a strategy change during the experiment. The 

influence of the course of the experiment itself has also been acknowledged by Dijkstra and Van 

Heuven (2002), who, in their discussion of the BIA+ model for word recognition, state that the 

stimulus list composition of experiments can have an effect on the results. Also from the 

perspective of Dynamic Systems Theory (De Bot, Lowie & Verspoor 2005) and Adaptive 
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Resonance Theory (Grossberg 2000; see section 3.2.7. on resonance), this possibility is plausible. 

That is, these theories regard the human cognitive system as essentially adaptive: the cognitive 

system interacts with the environment in an iterative way, thus constantly creating new reference 

points (or attractor states, to use the terminology of Dynamic Systems Theory) that form the basis 

for the processing of new information. It is conceivable that these processes also occur within 

experiments. In order to obtain conclusive evidence concerning this issue, however, other kinds of 

statistics are needed, in which the emphasis is more on the individual participant than on group 

and condition means. Since this falls outside the scope of this study, further research is needed to 

settle this matter. 

In sum, the results from the Dutch task provide evidence that the native processing of 

Dutch is strongly affected by cues from the discourse context (even stronger than the cue of 

agreement) and that it is important to take this cue into account in studies on language processing 

and the competition model. In addition, the finding of the alleged effect of canonicity in the first-

noun preference and the instances of selective attention provide evidence for the interaction of 

top-down and bottom-up processing as hypothesized by Slobin and Bever (1982) and found in 

Kail (1989), in which canonicity and specific cue configurations compete with each other (see 

section 3.2.4. and 3.3.). As has been made clear in section 3.2.5. and 3.2.7., the competition model 

can account for these types of processing by means of the mechanisms of resonance and chunking 

and the acknowledgement of cue cost factors.  

 

4.6.2. Utterance interpretation in English as a second language 

In addition to the Dutch task, the English task also provided interesting results that could be 

accounted for by the competition model, although these accounts have to be considered tentative, 

since a number of effects that are treated here as meaningful were not statistically significant 

(though good reasons have been given for a meaningful discussion of these results; see section 

3.3.2.1.). Remember the hypotheses concerning the processing of English by Dutch learners of 

English (see section 4.3.): this would be dependent on the proficiency level of the participants, in 

which the advanced participants would probably base their interpretations on the information 

provided by the NVN word order and are probably able to exploit the discourse context and stress 

cues, while in lower levels of proficiency, the interpretations would be guided more by processing 

strategies from the first language and processing capacity limitations. The results presented above 

are basically in accordance with these hypotheses.  

To begin with, it seems to be the case that advanced Dutch learners of English indeed base 

their decisions more on the NVN word order of the target sentences (that is, canonicity) than on 

the cues that were systematically varied: the cues of agreement, stress and context together 
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accounted for only 28.49% of the variance, in which the cues of context and stress were most 

important and agreement did not seem to play an important role. Considering the importance of 

word order and the marginal role of agreement in native processing of English, this is not 

surprising: it was predicted that the role of agreement would gradually decline during second 

language acquisition of English. As for the role of word order in the English language, it is also 

not surprising that the advanced learners of English had such a distinguished preference for the 

first noun as the actor of the sentence (a grand mean of .823, where the intermediate and low 

proficiency groups had a grand mean of respectively .755 and .751); even more than in the Dutch 

task. That is, since word order is more important in English than in Dutch, it is conceivable that 

the role of the canonical sentence template that leads to a first noun choice is also more important 

in the processing of English than in Dutch, and that this becomes more evident in advanced 

learners of English than less-advanced learners. Also, this canonical sentence template can 

account for the finding that mainly in the advanced group, the neutral level of agreement produced 

higher first noun choices than the first noun level, for the same reasons as discussed in  section 

4.6.1. above.  

Whereas the advanced group of learners seemed to base their decisions on the NVN word 

order of the target sentences and let go of the cue of agreement, it is interesting to observe that this 

is not the case in the intermediate proficiency group. That is, the intermediate group made more 

use of the cues that have been included in the design (the percentage of variance accounted for by 

these cues is 42.29%), and (hence) made less use of the canonical sentence template. Also, their 

use of the cues is more Dutch-like than the advanced group, in that their cue strength hierarchy of 

English is still the same as in the processing of Dutch, although the role of agreement had become 

somewhat less important in favour of the role of especially context and also stress. In terms of the 

competition model view that language processing takes place by the gradual replacement of first 

language strategies into second language strategies, this is exactly in line with the expectations: 

the intermediate group seems still to be influenced by their first language processing strategies, 

but they seem to be in the course of letting go of these, as is mainly reflected in the observation 

that agreement is still exploited in the English task by this group, but less than in the Dutch task. 

On the other hand, the graphs presented in section 4.5.3. give the impression that the intermediate 

proficiency group made relatively much use of agreement in general. This makes it difficult to 

ascribe the differences between the advanced and intermediate group specifically to transfer: it 

could also have been that the results with respect to agreement are a reflection of a general 

strategy of the intermediate group to rely relatively strong on agreement. On the other hand, the 

same could be true for the low proficiency group. If this were the case, it could be that the less 

reliance on agreement in the Dutch task of the high proficiency group as compared to the 
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intermediate proficiency group is an instance of the hypothesized backward transfer, where 

English sentence interpretation strategies influence the Dutch sentence interpretation strategies in 

the high proficiency group (see also section 4.5.3.). Before being able to settle this matter and 

speak of any forward and backward transfer in this situation, however, it is necessary to include 

more participants in the design. Only in this way is it possible to determine a firm and general 

standard of Dutch sentence interpretation and the way in which the different proficiency groups 

deviate from this standard. The data from this study provide at least some indications of 

tendencies towards backward and forward transfer.  

In contrast with the intermediate proficiency group, it is difficult to speak of transfer in the 

low proficiency group. That is, for this group, the cues included in the design accounted together 

for 27.84% of the variance, and this was almost completely determined by the cue of context. In 

other words, the relative balanced importance of the cues of context and agreement in the Dutch 

task was not present in the processing of English by the low proficient group. This is also 

reflected in the graphs presented in section 4.5.2.2., in which the low proficiency group only made 

proper use of the cue of context, but did not seem to have been able to use the cues of agreement 

and stress properly: the interpretations with respect to these two cues were contrary to the biases 

of these cues. The low proficiency group thus performed neither according to English, nor 

according to Dutch. The question is now, what could be an explanation for this? In my view, the 

only explanation for the behaviour of the low proficiency group is that this group simply did not 

yet have the processing capacity to exploit all cues that were included in this experiment. 

Apparently, the group adopted the strategy to attend to the discourse context as the cue for 

sentence interpretation, and were not able anymore to attend to the cues of agreement and stress. 

This can be seen as an example of selective attention because of processing stress (see section 

3.2.4.): limitations in processing capacity cause cue cost to take place, and this affects the 

application of cue validity in a negative way. On the other hand, in cases like these one could 

argue that it does not make much sense to attend to the cue that involves the most processing costs 

(as I said in section 4.3., discourse context could be seen as the ultimate topological cue). This has 

also been stated in section 3.2.4.: in cases of processing capacity limitations, it makes most sense 

to abandon the cue that involves the most processing costs. It would therefore have been more 

logical for the low proficiency group to abandon the cue of context and to attend to the cues of 

stress and agreement instead. On the other hand, also in the other proficiency groups the cue of 

context has proven to be the most important or valid cue for sentence interpretation, in both 

English and Dutch. As the low proficiency group is probably aware of this validity of context, it 

could well have been that their decision to attend only to the cue of context is based on the fact 

that it is the most valid one. In this way, selective attention is not only caused by the continuum of 
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local versus topological processing, but also by the application of cue validity. In terms of the 

competition model view that language processing is not only based on the processing apparatus, 

but also on the input and the environment, this even makes perfect sense: it can be seen as a nice 

illustration of the way cue validity and cue cost interact. 

 As such, the results from the English task can be seen as in accordance with the claims of 

the competition model. The course from Dutch-like processing of English to more English-like 

processing of English can especially be seen in the intermediate and advanced group of learners, 

and the data provide indications of English-like processing of Dutch in the high proficiency group 

(with respect to agreement). The influence of cue cost factors and how this interacts with the 

application of cue validity can be seen in the low proficiency group, who seem to adopt a strategy 

to attend only to the most valid cue.  

In spite of this explanation, the fact that the low proficiency group sometimes behaved in 

contrast with what would be expected from the biases given by the cues of agreement and stress is 

still left unexplained. That is, if the low proficiency group attended exclusively to the discourse 

context, then there would not have been a difference in responses over the levels of agreement and 

stress, but the graphs presented in section 4.5.2.2. reveal that this is not the case. To tackle this 

issue, it might be helpful to consider the different interpretations separately for each participant, to 

see how interpretations varied within and between participants. Variation during especially the 

early stages of development is a well-documented phenomenon: language learners “may go 

through a time of ‘confusion’, resulting in quite a bit of variation in correct and incorrect forms 

used during a relatively short time” (De Bot, Lowie & Verspoor 2005: 18). This kind of variation 

is especially considered by the dynamic systems view on language acquisition (cf. De Bot, Lowie 

& Verspoor 2005: 18-21; Van Dijk 2003), in which this variation is held to precede a 

developmental change from one stage to another. In addition, there is also variation between 

participants, that is, individual differences (De Bot, Lowie & Verspoor 2005: 65-75). It could well 

have been that both these kinds of variation were present in the low proficiency group. This 

experiment can only give some indications with respect to the latter kind (variation between 

individuals): first of all, tables 4.10. and 4.11. show that the interpretations of the low proficiency 

group are distinguished by a higher standard deviation and higher standard error than the high and 

intermediate proficiency groups, and secondly, from the questionnaires that were administered it 

became clear that the low proficiency group was more heterogeneous in terms of study and 

language background than the other two groups (see section 4.4.1.). In order to obtain more 

information with respect to the first kind of variation (variation within individuals), other kinds of 

research and statistics are needed that do not make use of group data. An example of such a 

statistical technique is the use of maximum likelihood modelling as an alternative for the analysis 
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of variance that has been used in this study (cf. McDonald & MacWhinney 1989). Furthermore, 

longitudinal instead of cross-sectional research makes it possible to provide more information 

about individual variation (cf. Van Dijk 2003).  

 

4.6.3. The interaction of context and stress during utterance interpretation 

The final research question to be considered is about the relation between context and stress. It 

was hypothesized that this role would be similar in the Dutch and English task, namely that stress 

would be eagerly exploited when it converges with context, but that it would probably be largely 

ignored when it competes with context. The results show ambiguous results with regard to this 

hypothesis. That is, there was a situation in the Dutch task in which the neutral level of stress lead 

to slightly higher first noun choices than the first noun level in the case where context favoured a 

second noun interpretation. In this situation, the first noun level of stress leads to a competition 

between stress and context, while the neutral level of stress does not. This finding could provide 

an indication in favour of the hypothesis that stress would probably be largely ignored when it 

competes with context. However, it was not true that the second noun level of stress was 

discarded when context favoured a first noun interpretation, which disconfirms the hypothesis.  

 The results from the English task were also not really clear. That is, when the interaction 

of context and stress is broken down into proficiency groups, it can be seen that the advanced and 

intermediate group both make use of context and stress, regardless of them being in competition 

or not. On the other hand, abstracting away from group differences, stress hardly had any 

influence when context favoured a first noun interpretation, while it did have an influence when 

context favoured a second noun interpretation or when it was neutral.  

Interestingly, the information of stress was most particularly used when stress favoured a 

second noun interpretation. In light of the function of stress, this is not surprising. That is, in this 

design, stress functions to mark contrastivity. This function of contrastivity is reflected in the fact 

that stress is used “to reverse normal interpretations with secondary interpretations, particularly 

when the secondary interpretations are supported by additional sources of data” (MacWhinney, 

Bates & Kliegl 1984: 138). As the normal interpretation of NVN sentences is that the first noun is 

the actor, it is logical that the exploitation of stress is most natural in cases that are in contrast 

with these interpretations. In other words, the use of contrastive stress is only really natural when 

it favours the second noun as the actor. This observation that stress is only used in situations 

where it is necessary, is in accordance with Snedeker and Trueswell’s (2003) finding that speakers 

only produce effective prosodic cues when needed with respect to the referential situation at hand. 

However, the relation between the discourse context and stress still remains rather unclear, and 

on-line techniques need to shed more light on this issue. After all, with information about when 
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the participants make their decision, it is possible to get an insight in patterns of hesitation (in 

terms of response times) in situations of competition between cues. 

 

To summarize this discussion, it seems to be the case that at least six factors take part in 

accounting for the experimental variance. These factors are: language proficiency, cues, cue cost 

factors, the canonical sentence template, the development of strategies in the course of the 

experiment and the intra- and interindividual variation among the participants. The role of the first 

four factors is mainly in accordance with the predictions made by the competition model. 

Especially in the intermediate and high proficiency group there were indications of the gradual 

and interactive nature of language processing as stated by the competition model, while the issue 

of cue cost factors was reflected in the low proficiency group. In addition, the study shows that 

discourse context is an important cue in the native processing of Dutch as well as the processing 

of English by Dutch learners of English, while the exact influence of discourse context on the 

exploitation of stress as a cue for sentence interpretation needs more investigation. The remaining 

two factors of individual variation and development within the experiment fall outside the scope 

of this thesis but form an exciting challenge for further research. 
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5. CONCLUSION  
 

 

In this study I carried out an utterance interpretation task to investigate the role of a discourse 

context in the processing of Dutch as a native language and English as a second language, as 

compared to the roles of verb agreement and sentence stress, and how this develops over 

increasing levels of proficiency in English. The study is based on the competition model, which 

holds that language acquisition and language use is based on the highly interactive notion of 

competition. The model takes an emergentist perspective on language acquisition in that it regards 

language acquisition as a consequence of using the language, which is constrained by the 

(linguistic) environment as well as the individual learner. To speak with Cooreman & Kilborn 

(1991: 209), “grammar [in the competition model] is viewed as an emergent property of the 

interaction between inherent features of the linguistic environment and processing limitations 

inherent in the act of listening to and speaking a language”. 

 In general, the evidence from this study was in accordance with the predictions of the 

competition model concerning. Native processing of Dutch was mainly influenced by context and 

agreement, while stress played a secondary role. In addition, native processing of Dutch also 

seemed to have been influenced by the canonicity of the target sentences, as was also predicted by 

the competition model. With respect to the processing of English as a second language, it was 

predicted that this would develop from rather Dutch-like in beginning levels of English 

proficiency to more English-like in advanced levels of proficiency, and that especially the learners 

with a relatively low level of proficiency would suffer from limitations in their English verbal 

memory. Again, these predictions were generally confirmed by the results obtained from the 

experiment, most notably reflected in a decline of the role of agreement between especially the 

advanced and the intermediate group, and in the diverging use of the cues of stress and agreement 

by the low proficiency group. The first finding can be seen as an example of the gradual decline 

of (forward) language transfer during second language acquisition, while the second finding is in 

accordance with the claim that, especially in lower levels of proficiency, second language verbal 

memory limitations interact with the application of cue validity. A final aspect that was 

considered in this study was the influence of stress now that a discourse context is included in the 

experimental design. It was predicted that the influence of stress would essentially depend on the 

discourse context. The results from this experiment could not provide conclusive evidence in this 

respect.  
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In sum, this study provides interesting indications concerning the role of a discourse 

context in sentence interpretation of Dutch as a native language and English as a second language, 

and how this develops during second language acquisition. It further provides an account of how 

the level of discourse context can be included in studies on the competition model. The results are 

in accordance with the interactive and gradual nature of second language acquisition and use as 

predicted by the competition model and provide compelling evidence concerning the importance 

of a discourse context in the interpretation of utterances in the first as well as the second language. 

Despite these findings, however, there are still a number of issues that need further investigation.  

 The first issue concerns the time-course of utterance interpretation. The competition 

model holds that utterance interpretation takes place by ongoing updating, which is constrained by 

the locality or topologicality of the different cues. It is an interesting question to investigate which 

cues affect the interpretation process at what time and in what way. This would probably clarify 

the issue from this study concerning the relationship between stress and context, about which I 

stated in section 4.6.3. that on-line techniques are needed to investigate this question. 

Furthermore, on-line investigations can also shed more light on the hypotheses concerning 

selective attention, both as a result of processing limitations and as a result of canonicity (see 

sections 3.2.4., 3.2.5., and 4.6.). After all, by considering the time-course of utterance 

interpretation it is possible to find out when decisions are made during the interpretation process, 

and on the basis of what information. This could clarify when people hesitate and when they 

already have made up their mind before the end of the target sentence. Examples of on-line 

techniques that could be used to investigate these questions are eye-tracking and event related 

brain potentials, which are becoming increasingly popular as techniques to investigate 

psycholinguistic issues (cf. Frenck-Mestre 2005; Tokowicz & MacWhinney 2005). Another 

technique that could be used is the on-line sentence interpretation task as designed by Kerry 

Kilborn (1992).  

 Another issue that has arisen from the discussion of the results is the issue of individual 

variation. This is most obvious in the case of the low proficiency group in the English task. This 

group was more heterogeneous in terms of language and study background, produced more 

variable interpretations, and produced a number of interpretations that were in contrast with the 

biases given by the cues in the experimental design. By analyzing these results at the level of the 

individual participant, it might be possible to get a better understanding what happened in these 

cases, especially in the cases where interpretations were in contrast with the cues. In this respect, a 

related matter that can at the same time be investigated is the development of interpretation 

strategies during the experiment itself. As already emphasized above, this could be a factor that 

influenced the power of the experiment, but it could also provide clues as to why participants 
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from the low proficiency group sometimes interpreted utterances in a way that is in contrast with 

what one would expect. Another aspect that could be explored more thoroughly by means of the 

focus on individual variation is the issue of processing capacity and cue cost factors. For instance, 

information about individual reading and attention span data would provide a helpful addition to 

the information provided by this study; it would provide a more thorough and objective measure 

of the processing capacities of the individual language learner. Finally, and perhaps most 

importantly, a focus on individual variation makes it possible to obtain a more detailed 

understanding of the developmental mechanisms that are at work during second language 

acquisition. That is, by focusing on individuals the information about proficiency level would 

automatically be more fine-grained than when individual proficiency levels are equalled out into 

one single proficiency level for each experimental group. Moreover, as was stated in section 

4.6.2., variable behaviour, such as the ‘strange’ interpretation that were sometimes given by 

participants from the low proficiency group, can be a sign of development, in that variation often 

precedes a change from one developmental state to another. It is obvious that these matters are 

best investigated by concentrating on the individual language learner, and not on groups.   

 In order to obtain information about the individual participant in studies such as this one, 

it is important to use statistical techniques that do not require group data. A technique that might 

be useful in this respect is maximum likelihood modelling. This technique has already been used 

earlier on sentence interpretation data and proved to be valuable: the results from maximum 

likelihood modelling were more or less complementary to the ANOVA results and provided a 

good way of analysing the individual participant (McDonald & MacWhinney 1989). As such, this 

technique provides a helpful alternative to the analysis of variance technique that is traditionally 

used in this kind of research. Moreover, in a probabilistic model such as the competition model 

one could argue that it is unsatisfactory to use statistics that are strictly categorical in terms of 

whether an effect is significant or not. As Harrington states: 

 
Probabilistic processes [...] are best described with correlational statistics, where the relative strengths 

(correlations) of multiple cue associations are of central theoretical interest [...]. Sentence processing 

wherein multiple cues naturally occur and interact is a prime example of multiple cue interaction. 

Correlational statistics have traditionally been considered problematic for establishing causal relations 

between variables, with a resulting (pronounced) bias toward null hypothesis testing. However, the need 

in sentence processing models to capture the interaction of multiple variables means that probabilistic 

statistical techniques, notably Bayesian modelling, will increasingly vie with the traditional two-valued 

statistical tests like the t-test or ANOVA. 

(Harrington 2002: 137-138) 
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Thus, whereas this study has used the traditional way of analysing utterance interpretation data, 

there are several reasons to investigate these issues with other techniques than ANOVA too. 

 A further question that needs further investigation concerns the status of context as a cue 

for sentence interpretation. Although it is possible to include the level of discourse context in a 

sentence interpretation task, it is not directly straightforward to regard ‘discourse context’ as a 

standard cue that is similar to cues like word order, verb agreement or stress. Whereas it is 

possible for the standard cues to calculate their cue validity on the basis of text counts, this seems 

to be impossible for the cue of discourse context. One could say that discourse context is 

ubiquitous in ordinary communication and that uttered sentences normally always fit in the 

discourse context. In other words, with respect to uttered sentences, the discourse context is both 

very available as well as reliable, that is, it has a high cue validity. However, this still leaves open 

two issues. The first is that this definition of the cue validity of context would mean that the cue 

validity of context would be the same in all languages. The second is that in normal 

communication, context will never compete with other cues: an uttered sentence will always be in 

keeping with the context. This is specified by Grice’s principle of cooperation and especially his 

maxim of relevance, which holds that communicative contributions have to be related to the 

ongoing action (cf. Bax 1995). That is, the configurations of context of this study in which the 

level of context competed with other cues will not happen in actual communication. It is a useful 

way to include the level of discourse context in an utterance interpretation task and it also shows 

the importance of context in the processing of language, but it is probably better to regard the 

level of context more as a condition that stimulates top-down processing than as a cue that causes 

bottom-up processing to take place. That is, discourse context is an important constraint that needs 

to have its place in constraint-based models of language processing (cf. Elman, Hare & McRae 

2005), but exactly how this could be operationalized in the terminology of the competition model 

needs further attention.  

 The final and probably most obvious suggestion for further research is that it is always 

necessary to investigate the research questions of this study using different cues and different 

languages, and using larger experimental groups. It would, for instance, be interesting to include 

the cue of word order, despite the fact that this will result in ungrammatical sentences. After all, 

only when word order is systematically varied it is possible to have a clear understanding of the 

role of canonicity in sentence interpretation. Furthermore, by investigating the issues of this study 

in different languages, it is possible to gain more insight in how sentence interpretation differs 

across languages and how this can be accounted for by theories of sentence processing. The 

crosslinguistic nature of the competition model only supports this argument.  
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 To conclude, this study has explored new aspects of the dynamics of second language 

processing and acquisition. In addition, it instigated new questions and issues that are in need of 

further investigation. As such, there is still a lot to explore in this exciting field of research.  



APPENDICES 84 

APPENDIX 1. CUE STRENGTH HIERARCHIES ACROSS LANGUAGES 

(AFTER BATES & MACWHINNEY 1989: 44 - 45) 
 
 
 
English Adults: 

5 – 7: 

Under 5: 

SVO > VOS, OSV > Animacy, Agreement > Stress, Topic 

SVO > Animacy > Agreement > NNV, VNN, Stress 

SVO > Animacy > Stress, SOV, VSO > Agreement 

Italian Adults: 

 

Under 7: 

SV Agreement > Clitic Agreement > Animacy > SVO > Stress, Topic  

(NNV, VNN interpretable only in combination with stress, clitics) 

Animacy > SVO > SV Agreement > Clitic Agreement > SOV, VSO 

(no interactions of NNV, VNN with stress, clitics) 

French Adults: 

Under 6: 

SV Agreement > Clitic Agreement > Animacy > SVO > Stress 

SVO > Animacy > VSO, SOV (Agreement not tested) 

Spanish Adults: Accusative preposition > SV Agreement > Clitic Agreement > Word order  

(Animacy not tested) 

German Adults: Case > Agreement > Animacy > SOV, VSO, SVO 

Dutch Adults: 

 

Under 10: 

Case > SVO > Animacy 

Agreement > Animacy > Word order > Stress (De Bot & Van Montfort 1988*) 

SVO > Case > Animacy 

Serbo-Croatian Adults: 

Under 5: 

Case > Agreement > Animacy > SVO, VSO, SOV 

Animacy > Case > SVO, VSO, SOV, Agreement 

Hungarian Adults: 

Under 3: 

Case > SV > Agreement > SVO, SOV > Animacy > VO agreement 

Animacy > Case > SVO > Stress (agreement not tested) 

Turkish Adults: 

Under 2: 

Case > Animacy > Word order 

Case > Word order (animacy not tested) 

Hebrew Adults: 

Under 10: 

Case > Agreement > Word order 

Case > Word order > Agreement 

Warlpiri Adults: 

Under 5: 

Case > Animacy > Word order 

Animacy > Case > Order 

Chinese Adults: Animacy > SVO 

Japanese Adults: Case > Animacy > SOV 

 
 
It is evident from this table that different languages rely on different surface forms to a different 

extent in order to map the function of agent. Furthermore, it is clear that, in general, the adult cue 

strength hierarchy is somewhat different from the children’s hierarchy. This can be explained as 

the difference between conflict validity and overall validity. 

                                                
* This cue strength hierarchy was not originally included in this table. 
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APPENDIX 2. LANGUAGE BACKGROUND QUESTIONNAIRE 

 
 
 
Algemene vragenlijst met betrekking tot taalgebruik en taalachtergrond 
 
 
Hieronder volgt een aantal vragen over je opleiding, beroep, taalgebruik en taalachtergrond. Zou 
je alle vragen zo volledig mogelijk willen beantwoorden? 
 
 
1. Naam:  _______________________________________________  

2. Sekse:  ______________________ 

3. Leeftijd:  ________ 

 
 
4. Wat is je opleiding? _____________________________________________ 

5. In welk jaar van je studie zit je? _________________________________ 

6. Wat is je moedertaal of wat zijn je moedertalen? _____________________ 

_______________________________________________________________ 

7. Welke talen ken je en hoe goed is je taalvaardigheid in deze talen? Geef met een cijfer van 
1-5 aan hoe goed je het betreffende onderdeel van die taal beheerst. 

 
Niet goed  1 2 3 4 5 Erg goed 
 
 

Taal Spreken Luisteren Schrijven Lezen Grammatica Uitspraak 

1:       
2:       
3:       
4:       
5:       
6:       

 
 
 

 
 

 Omslaan a.u.b. 
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8. Heb je nog in andere landen gewoond? Zo ja, geef dan aan hoe oud je was toen je daar 

woonde, of je de taal van dat land hebt geleerd en wat de reden van verblijf was (bijv. 
studie, werk, stage, vakantie, familie bezoek etc.). 

 
________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

 
 
         
9. Met wie spreek je welke taal? 
 

Personen Taal 

Moeder  

Vader  

Oudere Broer / zus  

Jongere Broer / zus  

Kinderen  

Andere familieleden  

Huisgenoten  

Partner  

Vrienden  

Collega’s  

 
 
10. Bij welke activiteit gebruik je welke taal(en)? 

 
Activiteiten Taal(en) 

Lezen  

Televisie kijken  

Radio luisteren  

Internetten, E-mailen  

 
 

 Omslaan a.u.b.  
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11. Ik vind het leuk om talen te leren. 
Omcirkel een cijfer tussen 1-5, waarbij 1 niet leuk is en 5 erg leuk. 
 
Niet leuk  1 2 3 4 5 Erg leuk 

 
 
 

12. Ik vind het makkelijk om talen te leren. 
Omcirkel een cijfer tussen 1-5, waarbij 1 niet makkelijk is 5 erg makkelijk. 
 
Niet makkelijk  1 2 3 4 5 Erg makkelijk 

 
 
 
 
Als je nog iets op te merken heeft m.b.t. je taalachtergrond dan wel taalgebruik, dan kun je dit 
hieronder doen. 
 
______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

___________________________________________________________________________ 

 

 

 

Hartelijk bedankt voor je medewerking! 



APPENDICES 88 

APPENDIX 3. ALL STIMULI OF THE EXPERIMENT 

 
Dutch Stimuli 
 

Ag* St Con Nr. Context Stimulus Target Sentence 

0 0 0 sing. 
Een piloot ligt in het ziekenhuis. Maar hij vindt dat hij slecht behandeld 

wordt en daarom scheldt hij zijn verpleegster en zijn dokter uit. De dokter 
en de verpleegster nemen dit niet en krijgen ruzie met de piloot. 

De piloot slaat de verpleegster. 

0 0 0 plur. 
Op de universiteit heeft een aantal studenten geen cijfer gekregen voor 
een werkstuk. Dit kan de schuld van de studenten zijn, maar ook van de 

leraren. 
De studenten beschuldigen de leraren. 

0 0 1 sing. 
Een professor loopt door de universiteit. Bij de lift wordt hij 

tegengehouden door een dame en een heer. Dit neemt de professor 
niet. 

De professor duwt de dame. 

0 0 1 plur. 
Twee musici lopen door de stad. Bij een pleintje zien ze twee jongens 

een toneelstuk opvoeren en een meisje viool spelen. 
De musici bekijken de jongens. 

0 0 2 sing. 
Een bekende zanger loopt door de stad. Op dat moment ziet hij van links 

een meisje op zich af komen en van rechts een jongen. De zanger 
beslist snel. 

Het meisje vermijdt de zanger. 

0 0 2 plur. 
Op een voetbaltoernooi speelt een boerenvoetbalploeg tegen een ploeg 

priesters en een ploeg studenten. De boeren doen het redelijk goed. 
De priesters verslaan de boeren. 

0 1 0 sing. 
Een cowboy, een indiaan en een oma zijn gek op spelletjes. Op dit 

moment zijn ze verstoppertje aan het spelen. 
DE COWBOY zoekt de oma. 

0 1 0 plur. 
Henk en Inge zijn aan het klussen. Hun opa's, vaders en moeders doen 

mee. Hierbij helpt iedereen elkaar een handje. 
DE OPA'S ondersteunen de vaders. 

0 1 1 sing. 
Een kind is aan het huilen. De vader begint hierover te zeuren tegen de 
moeder. De moeder reageert simpelweg door één van hen te negeren. 

DE MOEDER negeert het kind. 

0 1 1 plur. 
Drie tantes en hun moeders willen op reis naar Zuid Afrika. De 

thuisblijvende ooms weten dat het daar erg gevaarlijk is. 
DE OOMS waarschuwen de tantes. 

0 1 2 sing. 
Een schrijver zit dronken in het park. Als een politieman en een burger 

hier wat van zeggen, kan de schrijver zich niet inhouden. 
DE POLITIEMAN schopt de schrijver. 

0 1 2 plur. 
Een groep dokters is aan het demonstreren voor betere lonen. Een 

groep slagers en een groep bakkers doen mee. Maar de dokters 
tolereren maar één extra groep. 

DE SLAGERS tolereren de dokters. 

0 2 0 sing. 
Een clown, een student en een tandarts doen een spelletje. De één moet 

de ander zo hard mogelijk roepen. 
De tandarts roept DE CLOWN. 

0 2 0 plur. 
Een schip met matrozen komt bij de haven aan. Ze hebben een zware 
zeeslag geleverd. Aan de kade worden ze opgewacht door hun familie 

en een aantal ministers. 
De matrozen begroeten DE MINISTERS. 

0 2 1 sing. 
Anna en haar zus zijn jarig. Anna's vriend komt binnen om Anna een 

zoen te geven. Maar wat doet hij nu? 
De vriend kust DE ZUS. 

0 2 1 plur. 
Een groep kinderen en een groep bejaarden zakken door het ijs bij een 
schaatstocht. Een paar broers schieten te hulp, maar ze kunnen slechts 

één groep redden. 
De broers redden DE BEJAARDEN. 

0 2 2 sing. 
De president en de legerofficier lopen op het legerterrein. Een soldaat 

loopt langs. Hij is verplicht zijn meerdere te groeten. Maar hij groet 
slechts één iemand. 

De president begroet DE SOLDAAT. 

0 2 2 plur. 
Twee wetenschappers worden beroofd door hun buurmannen en 

buurvrouwen. Na de roof rennen de buurmannen en de buurvrouwen 
verschillende kanten op. 

De buurmannen achtervolgen DE 
WETENSCHAPPERS. 

1 0 0 sing. 
Een wetenschapper heeft een nieuw vliegtuig ontwikkeld. Twee 

testpiloten en een zakenman ontmoeten de wetenschapper op het 
vliegveld. 

De wetenschapper begroet de piloten. 

1 0 0 plur. 
De buurman van Frank is genezen van een erge ziekte. Frank haalt hem 

op uit het ziekenhuis. Ze nemen afscheid van de verpleegsters. 
De verpleegsters omhelzen de buurman. 

1 0 1 sing. 
Een groep studenten en een groep scholieren bevinden zich op 

gevaarlijk militair terrein. Een soldaat wil hen waarschuwen, maar hij 
waarschuwt slechts één groep. 

De soldaat roept de studenten. 

                                                
* ‘Ag’, ‘St’ and ‘Con’ refer to Agreement, Stress and Context. ‘0’, ‘1’ and ‘2’ refer to respectively ‘neutral bias’, 
‘first noun bias’ and ‘second noun bias’. ‘Nr.’ refers to the number of the verb in the target sentence. 
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1 0 1 plur. 
De president en zijn vrouw zijn in het water gevallen. Een groep leraren 

ziet dit en komt snel te hulp. Maar ze redden maar één iemand. 
De leraren redden de president. 

1 0 2 sing. 
Twee professoren leiden de minister en zijn staatssecretaris rond op de 
universiteit. Maar dan zijn de professoren plotseling één van hun gasten 

kwijt. 
De minister zoekt de professoren. 

1 0 2 plur. 
Een matroos loopt over het strand. Daar liggen twee prachtige dames en 

aantal oude vrouwen te slapen. De matroos komt stilletjes dichterbij. 
De dames bekijken de matroos. 

1 1 0 sing. 
Twee musici staan te spelen op het plein. Daar komt hun zus 

aangelopen. Ze zijn blij elkaar te zien. 
DE ZUS kust de musici. 

1 1 0 plur. 
Twee jongens en een meisje spelen in een zandbak. Ze vinden het niet 

erg dat ze alledrie dezelfde zandbak moeten delen. 
DE JONGENS tolereren het meisje. 

1 1 1 sing. 
De echtgenoot van Marloes heeft het maar zwaar. De broers en zussen 
van Marloes pesten hem nogal. Maar de echtgenoot laat zich niet gek 

maken. 
DE ECHTGENOOT negeert de broers. 

1 1 1 plur. 
Twee zangers geven zangles aan een vriend en een vriendin. Deze 

willen beide meedoen aan een talentenjacht, maar de zangers denken 
dat dat voor één van hen geen goed idee is. 

DE ZANGERS waarschuwen de vriend. 

1 1 2 sing. 
Een clown en een student zijn aan het koorddansen. Ze kunnen het niet 
zo goed.Twee priesters zien dit en besluiten te helpen. Maar ze helpen 

slechts één iemand. 
DE CLOWN ondersteunt de priesters. 

1 1 2 plur. 
Twee boeren en twee knechten gaan naar de tandarts. Na de 

behandeling rennen ze zonder te betalen snel weg in verschillende 
richtingen. Maar de tandarts laat het er niet bij zitten. 

DE BOEREN achtervolgen de tandarts. 

1 2 0 sing. 
Een dokter en twee cowboys hebben ruzie met elkaar. De ruzie is erg 

hevig. 
De dokter schopt DE COWBOYS. 

1 2 0 plur. 
Twee oma's en een slager hebben ooit eens ruzie gehad. Dit was zo 

heftig dat het sindsdien nooit meer goedgekomen is. 
De oma's vermijden DE SLAGER. 

1 2 1 sing. 
Een schrijver doet mee aan een schaaktoernooi. Hij moet tegen twee 

studenten en een paar opa's spelen. Hij doet het niet slecht. 
De schrijver verslaat DE OPA'S. 

1 2 1 plur. 
Twee vaders rijden hard naar het voetbalveld om hun zoontjes weg te 
brengen. Onderweg worden ze aangehouden door een politieman en -

vrouw. De vaders worden boos. 
De vaders duwen DE POLITIEMAN. 

1 2 2 sing. 
Twee moeders zijn hun kinderen kwijt. Een oom en een tante waren 

oppas. De moeders hebben een vermoeden wie de schuldige is. 
De tante beschuldigt DE MOEDERS. 

1 2 2 plur. 
Twee kinderen en hun hond hebben per ongeluk de auto van oom Wim 

beschadigd. De oom is woedend. 
De kinderen slaan DE OOM. 

2 0 0 sing. 
Een leraar wordt na een lang ziekbed uit het ziekenhuis ontslagen. De 

leraar en zijn verpleegster nemen afscheid van elkaar. 
De verpleegsters kust de leraar. 

2 0 0 plur. 
Een schrijver staat samen met een paar jongens te wachten voor de 

bus. Als de bus aankomt willen ze allemaal tegelijk de bus in. 
De schrijver duwen de jongens. 

2 0 1 sing. 
Twee zangers lopen door een dorp. Daar komt van links een boer op 
hen af en van rechts een smid. De zangers voelen zich bedreigd en 

maken snel een keuze. 
De zangers vermijdt de boer. 

2 0 1 plur. 
Twee vaders en hun zoons doen een klusje bij oma. Als ze klaar zijn en 

weer hun eigen weg gaan, merkt de oma dat ze een hamer hebben 
vergeten. 

De oma achtervolgen de vaders. 

2 0 2 sing. 
Een tante loopt op de stoep, maar ze wordt lastiggevallen door een stel 
kinderen en een stel pubers. Ze wordt kwaad en besluit één van hen te 

slaan. 
De kinderen slaat de tante. 

2 0 2 plur. 
Twee dokters bezoeken een bejaardentehuis. Een oude dame klaagt 

over rugpijn en een heer heeft griep. De dokters reageren vreemd. 
De dame negeren de dokters. 

2 1 0 sing. 
De echtgenoot van Monique doet mee aan een hardloopwedstrijd. Hij 

strijdt tegen twee clowns en een student. Ze rennen allemaal zo hard als 
ze kunnen. 

DE CLOWNS verslaat de echtgenoot. 

2 1 0 plur. 
Henk en zijn zus zijn op het Binnenhof in Den Haag. Op een bepaald 

moment staan ze met een stel ministers in de lift. 
DE ZUS bekijken de ministers. 

2 1 1 sing. 
Een wetenschapper en een zakenman hebben een nieuw legeruniform 

ontwikkeld. De soldaten zijn hier erg blij mee en laten dit duidelijk blijken. 
DE SOLDATEN omhelst de wetenschapper. 

2 1 1 plur. 
Een paar studenten en scholieren bekijken een vliegtuig op Schiphol. Als 

de piloot erbij komt, ziet hij dat het vliegtuig een lekke band heeft. 
DE PILOOT beschuldigen de studenten. 

2 1 2 sing. 
Een musicus geeft zangles aan een groep professoren en een groep 

soldaten. Altijd roept de musicus slechts één groep zijn huis binnen. Zo 
ook nu. 

DE PROFESSOREN roept de musicus. 
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2 

 
1 

 
2 

 
plur. 

Een meisje en een jongetje zijn aan het schaatsen. Het gaat niet zo 
goed. Twee ooms zien dit en komen helpen. Maar ze helpen maar één 

iemand. 

 
HET MEISJE ondersteunen de ooms. 

2 2 0 sing. 
Twee cowboys willen een slagerij beroven. Maar de slager en zijn knecht 

verdedigen zich. Het loopt uit op een gevecht. 
De cowboys schopt DE SLAGER. 

2 2 0 plur. 
Peter en zijn moeder gaan naar de kerk. Bij de ingang staan twee 

priesters. 
De moeder begroeten DE PRIESTERS. 

2 2 1 sing. 
Een opa en oma verongelukken bij een auto-ongeluk. Als twee 
politiemannen erbij komen, kunnen ze één lichaam niet vinden. 

De politiemannen zoekt DE OPA. 

2 2 1 plur. 
Een groep vriendinnen en een groep vrienden gaan naar de tandarts. 
Hun gebitten zijn slecht. De tandarts waarschuwt vooral één groep. 

De tandarts waarschuwen DE VRIENDEN. 

2 2 2 sing. 
Drie broers en drie zussen zijn aan het zeilen. Na een harde windstoot 
slaat de boot om. Een matroos schiet snel te hulp, maar kan slechts de 

helft redden. 
De broers redt DE MATROOS. 

2 2 2 plur. 
De president en de burgemeester zijn op bezoek. Hierbij lopen ze dwars 

door de tuinen van allerlei bejaarden. Maar de bejaarden tolereren 
slechts één iemand in hun tuin. 

De president tolereren DE BEJAARDEN. 

 
 
English Stimuli 
 

Ag St Con Nr. Context Stimulus Target Sentence 

0 0 0 sing. 
A student and a professor have an argument. Now they even start 

fighting about it. 
The student pushes the professor. 

0 0 0 plur. 
Two musicians and two girls are at the same party. But they don't like 

each other. Therefore, 
The musicians avoid the girls. 

0 0 1 sing. 
A cowboy and a farmer have robbed a bank. They run away in different 

directions. A priest who has seen it happening comes into action. 
The priest chases the cowboy. 

0 0 1 plur. 
Two mothers and two children have climbed up a tree, but they are too 
afraid to climb down. Two grandfathers want to save them, but they can 

only save two of them. 
The grandfathers save the mothers. 

0 0 2 sing. 
Harry's uncle and his father have been arrested by a police officer. The 
uncle yells and the father kicks the police officer. The police officer kicks 

the father back, but 
The uncle ignores the police officer. 

0 0 2 plur. 
A team of dentists is playing a game of volleybal against a team of 

butchers and a team of doctors. The dentists do quite well. 
The butchers defeat the dentists. 

0 1 0 sing. 
John's brother is walking down the street. At that moment, a good friend 

is coming around the corner. They see each other and smile. 
THE FRIEND greets the brother. 

0 1 0 plur. 
Two sailors and two nurses try to save a man from dying. Unfortunately, 

they do not succeed. 
THE SAILORS blame the nurses. 

0 1 1 sing. 
A soldier and his colleagues are in great danger. The soldier must now 

call either the president or the general. 
THE SOLDIER calls the president. 

0 1 1 plur. 
Two pilots and a sailor are walking through their neighbours' gardens. 

The neighbours don't like this and get angry. 
THE NEIGHBOURS kick the pilots. 

0 1 2 sing. 
A lady is learning Spanish. She likes her teacher and fellow classmates 

very much. Therefore, 
THE TEACHER hugs the lady. 

0 1 2 plur. 
Two grandmothers are walking at a festival. There they see two boys 

playing guitar and a girl playing saxophone. 
THE BOYS watch the grandmothers. 

0 2 0 sing. 
A farmer and a singer are angry at each other. Now they have even 

started fighting. 
The farmer kicks THE SINGER. 

0 2 0 sing. 
David's sister is leaving the country. Her husband brings her to the 

airport, where they say goodbye. 
The husband kisses THE SISTER. 

0 2 1 sing. 
Together with a writer and a soldier, Richard is visiting his aunt. His aunt, 

however, tolerates only one person of Richard's company. 
The aunt tolerates THE WRITER. 

0 2 1 plur. 
Two clowns and a cowboy are ill, but they are hiding from the doctor. 

Two doctors went to look for them. 
The doctors seek THE CLOWNS. 

0 2 2 plur. 
A group of fathers is playing a football match. Their children are 

watching. 
The fathers support THE CHILDREN. 

0 2 2 plur. 
The ministers and their employees are in great danger. There might be a 

bomb in the building. Two scientists who know about this come into 
action. 

The ministers warn THE SCIENTISTS. 
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1 0 0 sing. Three musicians and a soldier are playing hide-and-seek. Now, it's the 
soldier's turn. 

The soldier seeks the musicians. 

1 0 0 plur. 
A minister and two professors are eating at a restaurant. But suddenly, 

the restaurant goes on fire. 
The professors save the minister. 

1 0 1 sing. 
Two students and their girlfriends are celebrating their birthdays. One of 

their sisters has come to kiss them. First of all, 
The sister kisses the students. 

1 0 1 plur. 
Two writers are writing a story. Meanwhile, a woman and her husband 

are being very noisy. The writers tolerate this behaviour only from one of 
them. 

The writers tolerate the husband. 

1 0 2 sing. 
A clown and an acrobat are performing dangerous acts. Two priests who 

are watching are in favour of only one of the performers. 
The clown supports the priests. 

1 0 2 plur. 
Two girls are bullying a boy and two children are calling him names. The 

boy can't control himself anymore. 
The girls kick the boy. 

1 1 0 sing. 
Two grandfathers walk through a village. At that moment a cowboy walks 

past them. 
THE COWBOY watches the grandfathers. 

1 1 0 plur. 
Two mothers are visiting their grandmother. At the same moment an old 

aunt also drops in. 
THE MOTHERS greet the aunt. 

1 1 1 sing. 
Two fathers and two uncles have broken a toy. The toy belonged to a 

child. Now the child is very angry. 
THE CHILD blames the uncles. 

1 1 1 plur. 
Two police officers have arrested a father and a son. The father and son 

are angry and kick the police officers. The police officers react just as 
violently. 

THE POLICE OFFICERS kick the father. 

1 1 2 sing. 
Two grandmothers have once eaten meat from the butcher’s with pie 
from the supermarket. They didn't like it, and blamed it on the meat. 

From then on, 
THE BUTCHER avoids the grandmothers 

1 1 2 plur. 
Two farmers and their wives are visiting the dentist. They have been 
waiting very long in the waiting room. Finally, the dentist calls two of 

them. 
THE FARMERS call the dentist. 

1 2 0 sing. 
A singer is playing a game of chess against his friends. It is difficult to 

decide who will win. In the end… 
The singer defeats THE FRIENDS. 

1 2 0 plur. 
Two brothers and a doctor are walking down the street. They walk right 

next to each other. Nevertheless, 
The brothers ignore THE DOCTOR. 

1 2 1 sing. 
A group of sailors and a group of pilots are planning to make a boat trip. 
A lady wants to warn them for bad weather. Unfortunately, she can warn 

only one group. 
The lady warns THE SAILORS. 

1 2 1 plur. 
A group of teachers is very angry at the president and his minister. The 

president and his minister feel threatened and run away in different 
directions. 

The teachers chase THE PRESIDENT. 

1 2 2 sing. 
A nurse and a doctor have saved the lives of two neighbours. The 

neighbours are very grateful and thank them. 
The nurse hugs THE NEIGHBOURS. 

1 2 2 plur. 
A scientist has developed a new airplane. Two pilots and a businessman 

want to steal his drawings. But the scientist defends himself. 
The pilots push THE SCIENTIST. 

2 0 0 sing. 
A girl and two professors are waiting for the train to arrive. When the 

train arrives, they all want to board at the same time. 
The professors pushes the girl. 

2 0 0 plur. 
A cowboy and a group of soldiers are having an argument. They start 

fighting. 
The cowboy kick the soldiers. 

2 0 1 sing. 
A dentist and a doctor have been witness to a crime. When two police 

officers arrive, both the dentist and the doctor tell what they saw. 
Strangely though, 

The police officers ignores the dentist. 

2 0 1 plur. 
The president of Zimbabwe needs to make a trip with an airplane. For 

this he needs two pilots and two stewards. First of all, 
The president call the pilots. 

2 0 2 sing. 
Two brothers and two sisters are running away from the hospital. A 

nurse watches it happening and immediately comes into action. 
The brothers chases the nurse. 

2 0 2 plur. 
A group of singers is singing in a show. A lady and her husband are 

taking care of the sound. But the sound is very bad. 
The lady blame the singers. 

2 1 0 sing. Two boys and a child are having a fight. It is very violent. THE BOYS kicks the child. 

2 1 0 plur. 
A writer and two clowns are meeting each other at a party. They are old 

friends and haven't seen each other for years. 
THE WRITER hug the clowns. 

2 1 1 sing. 
A mother and a father are celebrating their birthday. Two sisters want to 

kiss them. 
THE SISTERS kisses the mother. 

2 1 1 plur. 
A student is walking through the city. But then a group of musicians and 
a group of soldiers come marching his way. The student quickly turns 

left. 
THE STUDENT avoid the musicians. 
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2 1 2 sing. 
Two priests and a couple of students are walking in a dangerous 

neighbourhood. A grandfather wants to warn them, but he warns only 
two of them. 

THE PRIESTS warns the grandfather. 

2 1 2 plur. 
Two butchers are playing tennis against a father and an uncle. The 

butchers do quite well. 
THE uncle defeat the butchers. 

2 2 0 sing. 
Two friends are going to a pub. There they meet a sailor. It seems as if 

they already know each other: 
The friends greets THE SAILOR. 

2 2 0 plur. 
Two scientists and their neighbour once had an argument with each 

other. This is strange, because normally, 
The neighbour like THE SCIENTISTS. 

2 2 1 sing. 
Two teachers are at a party. There, a grandmother is doing magic and a 

boy is playing the flute. 
The teachers watches THE GRANDMOTHER. 

2 2 1 plur. 
A team of fathers is playing a football match against a team of students. 

A farmer who is watching the match supports only one of the teams. 
The farmer support THE FATHERS. 

2 2 2 sing. 
A minister is expecting a visit from his aunts and uncles. However, only a 
part of the company has arrived. Therefore, the minister sets out to seek 

the rest. 
The aunts seeks THE MINISTER. 

2 2 2 plur. 
A woman and her husband are involved in a car crash. Two doctors 

arrive quickly, but they can only save one person. 
The husband save THE DOCTORS. 
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APPENDIX 4. INSTRUCTION SHEET BELONGING TO THE EXPERIMENT 
 

Instructies 
 
Je krijgt straks een serie situatieschetsen te horen. Het is de bedoeling dat je de laatste zin van 
deze situatieschets interpreteert. Dat wil zeggen, van deze laatste zin moet je zeggen wie de actie 
doet. Voorbeeld: John’s uncle has an argument with a cowboy. They have even started fighting. 
The uncle kicks the cowboy14. In dit geval zou het dus zo zijn dat bij de laatste zin van de situatie 
the uncle degene is die de actie doet. 
 
Tijdens het experiment gaat dit alles als volgt: aan het begin van elke nieuwe beurt verschijnen er 
drie sterretjes (***). Vervolgens krijg je de situatieschets te horen. Op het moment dat het te 
interpreteren zinnetje eraan komt, verschijnt een fixatiepunt (+), zodat je weet dat je met het te 
interpreteren zinnetje te maken hebt. Nadat deze zin is uitgesproken, verschijnt er een 
beslissingsscherm in beeld met behulp waarvan je de zin kunt interpreteren. In het geval van 
bovenstaand voorbeeld zou dit scherm er als volgt uitzien: 
 
 

1 0 
 

     The uncle            the cowboy 
 
 
Als je denkt dat het linker woord de actie doet, druk je op ‘1’; als je denkt dat het rechter woord 
de actie doet, druk je op ‘0’. Het is dus het handigst om je linker resp. rechter hand bij de 1- en 0-
toets op het toetsenbord te houden. Als je vervolgens je beslissing hebt genomen, verschijnen de 
drie sterretjes weer in beeld (***) en begint alles weer opnieuw. 
 
Een aantal dingen is van belang om te weten: 

1. de te interpreteren zinnetjes bestaan allemaal uit twee zelfstandige naamwoorden en een 
werkwoord, zoals the uncle kicks the cowboy. 

2. de zinnen die je interpreteert zijn niet allemaal even grammaticaal en kunnen dus raar 
klinken (zoals the uncle kick the cowboys). Ga tijdens het interpreteren op je eerste indruk 
af, maar maak wel gebruik van alle informatie die je tot je krijgt. 

3. de zinnen en de situatieschetsen lijken soms een beetje vreemd op elkaar aan te sluiten. Ga 
weer op je eerste indruk af. 

4. de situatieschetsen zijn niet allemaal even waarheidsgetrouw of plausibel. Je zou ze het 
beste kunnen karakteriseren als situaties die in fictie zouden kunnen plaatsvinden. 

5. het gaat niet om reactietijden. 
6. er zijn geen goede of foute antwoorden mogelijk. 

 
 
Veel succes!

                                                
14 As stated in section 4.4.3., the language of the examples depended on the language of the task the participants began with. 
The instructions above provide an English example. The Dutch example that was used, was: Een ridder en een cowboy 
hebben ruzie. Nu beginnen ze zelfs te vechten. De ridder slaat de cowboy. 
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