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Introduction
An interactive alignment approach to the study of code-switching*
CHAPTER 1

ABSTRACT

This chapter introduces the central topic of this thesis: code-switching. It gives an overview
of structural linguistic, sociolinguistic, and psycholinguistic approaches to code-switching,
after which the theoretical and methodological differences between these approaches are
highlighted. Next, it introduces a new angle to the study of code-switching that has the
potential to unite current approaches and to provide a more comprehensive account of
code-switching. This approach is based on Pickering and Garrod’s (2004) interactive
alignment model, which is a model of language processing in dialogue that specifies the
interplay of individual and interpersonal processes in language use. This model is
combined with elements from current approaches to code-switching to form a theoretical
framework for the study of code-switching. The chapter ends with an overview of the
empirical chapters that are reported in this thesis, in which several aspects of interactive
alignment are studied in combination with specific lexical, syntactic, and speaker-related
factors of code-switching.

*

This chapter is partly based on: Kootstra, G. J., van Hell, J. G., & Dijkstra, T. (2009). Two speakers, one
dialogue: An interactive alignment perspective on code-switching in bilingual speakers. In L. Isurin, D.
Winford, & K. de Bot (Eds.), Multidisciplinary Approaches to Code Switching (pp. 129-159). Amsterdam Philadelphia: John Benjamins.
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CHAPTER 1

Introduction
The world counts close to 7000 known living languages spread over more than 200
countries (Lewis, 2009). It is therefore not surprising that the number of multilinguals in
the world is far greater than the number of monolinguals (Gardner-Chloros, 2009).
Speaking more than one language is further stimulated by the growing influence of
international mass media and global communication through the internet. As a result, the
number of multilingual people in the world is ever growing (Bhatia & Ritchie, 2004).
This dissertation is about one of the most striking linguistic behaviors in multilingual
speakers: code-switching. Code-switching (sometimes also called code-mixing or
transversion; see Clyne, 2003; Muysken, 2000) is the use of elements from both languages
in the same utterance, such as in the Dutch-English ‘En WE RECKONED HOLLAND WAS TOO
smal voor ons’ (Clyne, 2003), the French-English ‘J’ai l’impression d’être BACK IN THE
COUNTRY’ (Grosjean, 2008), or the German-English ‘Für HEAVEN’S Willen!’ (Tracy, 2000).
Code-switched utterances are produced by low- and high-proficient bilinguals (Poplack,
1980; Poulisse & Bongaerts, 1994), by children and adults (Gardner-Chloros, 2009; Meisel,
1994), in writing and speaking (Callahan, 2004), and have been observed across many
different language pairs (cf., Gardner-Chloros, 2009; Muysken, 2000, for overviews). Codeswitched utterances can also be heard in the Netherlands, especially in the language of
(children of) migrants (e.g., Backus, 1996; Nortier, 1990), and in the language of Dutch
adolescents and popular media, which contains more and more elements from English. It is
evident from this that code-switching is a vital and widespread form of language use in
bilingual speakers.
There are several reasons to study code-switching. First of all, since code-switching is
such a pervasive phenomenon of bilingual speech, it warrants scrutiny in itself (GardnerChloros, 2009). Secondly, code-switching provides a test bed to study the cognitive
mechanisms of bilingual language production. That is, one of the key questions on
cognitive processing in bilingual speakers is to what extent elements of a bilingual’s
languages are co-activated during language production, and to what extent this coactivation can be explained in terms of cognitive models of bilingual language production
(Costa, 2005; de Bot, 1992, 2004; Hartsuiker & Pickering, 2008; Kroll, Bobb, & Wodniecka,
2006). Code-switching is one of the most prominent natural discourse phenomena in
which this co-activation of language elements is overtly reflected, and models of bilingual
language production should be able to explain the processes underlying this codeswitching. A third reason to study code-switching is that it involves many aspects of
language use. The production of code-switches can be influenced by socio-interactional
considerations, by the properties of the words and sentences that are used during speaking,
and by the speakers’ relative proficiency in both languages. Code-switching can thus be
seen as a fundamental component of bilingual speech in all its respects (Appel & Muysken,
1987), as evidenced by the wealth of studies in which code-switching is investigated from a
socio-pragmatic perspective (e.g., Auer, 1998; Blom & Gumperz, 1972; Myers-Scotton,
1993; Sachdev & Bourhis, 1990), grammatical perspective (e.g., Deuchar, 2005; Muysken,
1995; 2000; Myers-Scotton, 1997, 2002; Poplack, 1980), cognitive perspective (e.g.,
Altarriba, Kroll, Sholl, & Rayner, 1996; Costa & Santesteban, 2004; Dussias, 2001, 2003,
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2010; Gollan & Ferreira, 2009; Meuter & Allport, 1999), and neurocognitive perspective1
(e.g., Chauncey, Grainger, & Holcomb, 2008; Fitzpatrick, 2011; Moreno, Federmeier, &
Kutas, 2002; van Hell & Witteman, 2009; Verhoef, Roelofs, & Chilla, 2009, 2010).
As will be discussed in this chapter, these various perspectives on code-switching differ
in terms of research goals and theoretical and methodological paradigms (see also Gullberg,
Indefrey, & Muysken, 2009; Isurin, Winford, & de Bot, 2009; Myers-Scotton, 2006). To
bring these approaches closer together, an integrated approach to code-switching is needed
that provides a theoretical framework in which the different perspectives on codeswitching are combined. This framework should be systematically tested with data
collection methods that connect the different research techniques that are currently used in
code-switching research. The present thesis sets out to establish such an integrated
approach to code-switching, and empirically tests predictions following from it.
In the remainder of this chapter, I will first give an overview of the current approaches
to code-switching. I will then introduce a new approach that has the potential of bridging
the gaps between these different approaches. The chapter ends with an overview of the
empirical studies reported in this dissertation.

Current approaches to the study of code-switching
Approaches to code-switching can be divided into structural linguistic, sociolinguistic,
and psycholinguistic approaches. Given the large amount of published research, the
overview of these approaches will necessarily be selective.
Structural linguistic approaches
Structural linguistic approaches to code-switching focus on the grammar of codeswitching: Are there grammatical regularities in code-switched sentences and to what
extent can these regularities be reconciled with theories on linguistic structure? These
grammatical regularities of code-switching are typically explained in terms of the structural
properties of the involved languages. Social or psychological factors are often not taken
into account.
In one line of research, grammatical regularities of code-switching are explained in
terms of syntactic constraints. The formulation of syntactic constraints on code-switching
began in the late seventies of the twentieth century, when several researchers started to
collect and analyze corpora of spontaneous speech by bilinguals (e.g., Lipski, 1978; Pfaff,
1979; Poplack, 1980). One constraint on code-switching that has been formulated from this
research is the equivalence constraint, which has become especially well-known from the
work of Poplack (1980). This constraint holds that code-switching tends to occur at points
in the sentence where the surface structure of the involved languages is the same. The
1

Importantly, some of these studies did not study code-switching, i.e., internally generated switching within a
coherent utterance, but language switching, i.e., externally induced switching in the naming of single words in
lists (cf., Gullberg, Indefrey, Muysken, 2009). As will be discussed in this chapter, this thesis combines these
concepts by studying internally generated code-switching at the sentence level using variations of external
inducement techniques that are inspired by language switching studies.
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equivalence constraint is illustrated in the following English-Spanish example from
Poplack (1980), in which the arrows indicate how these languages map onto each other and
the dotted lines represent possible switch points according to the equivalence constraint:
ENGLISH:

I

told him

that

so that

he

would bring it

fast.

SPANISH:

(Yo)

le dije

eso

pa’que

(él)

la trajera

ligero.

I

told him

that

PA’QUE

LA TRAJERA

LIGERO.

CS:

Poplack formulated the equivalence constraint on the basis of a corpus analysis of
spontaneous speech of Spanish-English bilinguals from the Puerto-Rican community in
New York. She found that of 1835 switches, only 11 occurred at points where the word
orders of both languages were not the same. This clearly indicates that code-switching in
non-equivalent word orders was highly unlikely in this corpus. Evidence supporting the
equivalence constraint has also been found in studies with other language pairs like WelshEnglish, Finnish-English, Wolof-French, and Fongbe-French, which all had spontaneouslanguage corpora as their source of data (e.g., Deuchar, 2005; Meechan & Poplack, 1995;
Poplack, Wheeler, & Westwood, 1989).
Another theory that focuses on grammatical regularities in code-switching is the
Matrix Language Frame model (Myers-Scotton, 1997, 2002). The basic assumption of the
Matrix Language Frame model (henceforth: MLF model) is that the two languages in a
code-switched sentence have a strict division of labor: One language is the matrix language
and provides the grammatical and functional elements as well as the structural frame of the
sentence; the other language is the embedded language, which can only provide content
elements. The MLF model is operationalized in two principles: the system morpheme
principle and the morpheme order principle. The system morpheme principle holds that in
code-switched sentences all system morphemes (i.e., morphemes carrying grammatical /
functional information, such as subject-verb agreement markers or case markers) should
come from one language only (i.e., the matrix language). The morpheme order principle
holds that in code-switched sentences, the word order will always be the word order of the
matrix language. Interestingly, the morpheme order principle leads to a similar advantage
for shared word orders in code-switching as the equivalence constraint. That is, when the
word order of the matrix language happens to be equivalent to the word order of the
embedded language, it is less difficult to comply with the morpheme order principle than
when the word order of the matrix language is not equivalent to the word order of the
embedded language (one could even say that the morpheme order principle becomes
irrelevant when both the matrix language and the embedded language have the same word
order). In terms of empirical support, the principles of the MLF model are typically
illustrated by means of examples from corpora of spontaneous speech (see Myers-Scotton,
1997, 2002).
Further lines of research that focus on structural linguistic aspects of code-switching
explain code-switching in terms of the theory of Generative Grammar (e.g., Belazi, Rubin,
& Toribio, 1994; Di Sciullo, Muysken, & Singh, 1986; Halmari, 1997; MacSwan, 2000;
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Woolford, 1983), classify different manifestations of code-switching in terms of typologies
of code-switching (e.g., Muysken, 2000), or analyze structural aspects of code-switching as
indicators of contact-induced language change (e.g., Backus, 2005). Because these
perspectives are not central in the present thesis, they will not be discussed in detail.
Sociolinguistic approaches
Sociolinguistic approaches are concerned with the social and pragmatic functions of
code-switching in social interaction. One theme within this approach concerns the
reflection of social meaning in bilinguals’ code choices. Blom and Gumperz (1972), for
example, carried out an ethnographic study on code-switching between the standard and a
dialect variety of Norwegian. Based on qualitative analyses of elicited conversations, Blom
and Gumperz pointed out that the choice of a specific language variety was influenced by
the topic of the conversation and by the socio-cultural identity of the involved speakers.
Blom and Gumperz concluded from this that language choice carries social meaning, and
that, therefore, language choice is determined by the social setting.
A similar approach is adopted by Myers-Scotton (1993), who not only studied
grammatical aspects of code-switching, but also social motivations for code-switching.
Myers-Scotton proposed the markedness model for code-switching (which is not directly
related to her MLF model) to account for aspects of language choice in social interaction.
The markedness model holds that the use of a particular language can be marked (i.e., not
standard) or unmarked, depending on the social conventions within the specific social
situation. Based on theories of conversational maxims (Grice, 1975), politeness (Brown &
Levinson, 1987), communicative competence (Hymes, 1971), and speech accommodation
(Giles, Coupland, & Coupland, 1991), Myers-Scotton argued that these social conventions
are guided by social motivations, attitudes, and perceptions. In a conversation, speakers
always have a set of ‘rights and obligations’ relative to their interlocutor. Depending on
their goals and motivations in the conversation, speakers may wish to maintain these rights
and obligations or bring about a change in the interpersonal balance of the conversation.
With respect to language choice and code-switching, the markedness model predicts that
speakers will use the unmarked language when they want to maintain their rights and
obligations, whereas they will use the marked variety when they want to change their rights
and obligations. Myers-Scotton substantiated the markedness model with examples from a
corpus of spontaneous speech in East Africa.
In addition to the study of bilinguals’ language choices in terms of social meaning or
strategic motivations (say, the macro-level of a conversation), another sociolinguistic
research theme involves the study of language choice in terms of specific features of the
conversation itself (say, the micro-level of a conversation). Auer (1995), for instance,
indicated that a speaker’s linguistic choices reflect his/her pragmatic interpretation of the
previous turn in the conversation. Combining Blom and Gumperz’ (1972) and MyersScotton’s (1993) idea that language choice carries social meaning with insights from
conversation analysis (e.g., Sacks, Schegloff, & Jefferson, 1974), Auer argued that language
choice in an utterance (including code-switching) can be seen as a contextualization cue.
Contextualization cues signal aspects of the conversational context that guide the
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interpretation of this utterance in its specific sequential position in the conversation (cf.,
Gumperz, 1982). Thus, according to Auer, the conversational meaning of a code-switched
utterance is not only determined by the social situation in which the conversation takes
place, but also by the sequential structure of the conversation itself. Language choice in
conversations can therefore be influenced by the conversational sequence itself. Auer
substantiated his arguments by means of qualitative transcriptions (i.e., conversation
analysis) of naturally occurring conversations between bilingual speakers.
Psycholinguistic approaches
Psycholinguistic approaches focus on the cognitive mechanisms of bilingual language
use. These mechanisms are specified in models of bilingual language processing, which
describe the stages of language processing and explain how bilinguals are able to keep their
languages apart on the one hand and switch between their languages on the other hand (cf.,
e.g., de Bot, 2004; Kroll et al., 2006; Poulisse & Bongaerts, 1994). The different aspects of
such models are typically tested by means of laboratory-based experimentation. Bilingual
language processing has been studied in comprehension and production. Because this
thesis is mainly focused on code-switching in language production, the overview below will
be primarily concerned with research on language production (see e.g., Kroll & Dussias,
2004, for an overview of language comprehension in bilinguals; see e.g., Altarriba, Kroll,
Sholl, & Rayner, 1996; Dussias, 2001, 2003, 2010; Fitzpatrick, 2011; Moreno, Federmeier, &
Kutas, 2002; Proverbio, Leoni, & Zani, 2004, for studies on the comprehension of codeswitches).
Models of monolingual and bilingual language production. In most psycholinguistic
models, language production is seen as a multi-staged process from conceptualization to
articulation (e.g., Levelt, 1989; Levelt, Roelofs, & Meyer, 1999). Based on the discourse
situation at hand, a speaker conceptualizes a preverbal message that s/he wishes to
communicate. The speaker then activates and selects the appropriate words and sentence
structure associated with the meaning of this message, and subsequently retrieves the
appropriate phonological forms to turn these words and sentence structure into a phonetic
pattern that can be articulated. Altogether, this process involves conceptual, semantic,
syntactic, phonological, and phonetic processes that are all tuned to one another.
The question is how such production models can account for language production in
bilingual speakers. Probably the most important finding on bilingual language production
is that during the production of an utterance, elements from both languages can become
active and can thus influence the outcome of the production process (e.g., Hermans,
Bongaerts, de Bot, & Schreuder, 1998). Models of bilingual language production account
for these co-activation effects by assuming that language production is based on an
integrated system in which elements from both languages are represented (e.g., de Bot,
2004; Kroll et al., 2006; Poulisse & Bongaerts, 1994). This integrated system allows for the
co-activation of language elements from both languages, which makes it possible to
account for code-switching in processing terms: It specifies both the cognitive architecture
underlying code-switching (i.e., integrated language system) and the basic mechanism by
which code-switching can take place (i.e., co-activation of language elements).
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An important issue in models of bilingual language production is how people are able
to make a language choice when their cognitive architecture is based on an integrated
system in which language elements from both languages can be activated in parallel. Most
models assume that the intention to use a certain language (or to use more than one
language) is part of the preverbal message in language production. This preverbal message
then guides the selection of the intended language elements (e.g., Costa, 2005; de Bot, 1992,
2004; Kroll et al., 2006; La Heij, 2005; Poulisse & Bongaerts, 1994).
However, it is not the case that language intention is always fixed; it can be influenced
by a number of factors at different levels of the language production process (de Bot, 1992,
2004; Kootstra, van Hell, & Dijkstra, 2009; Kroll et al., 2006). It is clear that a proper
understanding of these factors gives important insights into the mechanisms of codeswitching: Factors influencing language choice will also influence the likelihood that codeswitching takes place. The role of these factors for language selection in bilingual speakers
will be discussed below.
Factors influencing code-switching in language production. Three factors can be
distinguished that influence language choice: discourse-situational factors, factors related
to cross-language overlap of the linguistic representations that are activated in language
production, and speaker-related factors. The role of discourse-situational factors was
already discussed from a sociolinguistic perspective in the section on sociolinguistic
approaches to code-switching. Grosjean (e.g., 2001, 2008) came up with a psycholinguistic
interpretation. He argued that interlocutors, the physical location, and the functionality of
the discourse have an important impact on the state of activation of the bilingual’s
languages (i.e., the so-called ‘language mode’), which will affect the bilingual’s tendency to
code-switch or not. Fokke, de Ruyter de Wildt, Spanjers, and van Hell (2007) tested this
hypothesis by means of an experiment that was based on a study by Grosjean and Miller
(1994). Fokke et al. examined how Dutch-English bilinguals retold a movie fragment either
to a Dutch university student who did not code-switch or to an exchange student from the
USA who often code-switched between Dutch and English. Results revealed that
participants code-switched more often to the exchange student than to the Dutch student.
This indicates that the discourse situation can cue different kinds of language information
and can thus influence the likelihood to code-switch or not.
Besides the discourse-situation, the actual linguistic representations that are activated
during the production process can also influence code-switching. This pertains especially
to linguistic representations with a high degree of cross-language overlap. These
representations have been found to lead to more co-activation of language elements than
representations with a low degree of cross-language overlap (cf., de Bot, Broersma, & Isurin,
2009; Kootstra et al., 2009, for reviews). This high degree of co-activation can enhance the
likelihood and ease of code-switching. Co-activation findings as a function of crosslanguage overlap have been found at many levels of the language production process (see
de Bot et al., 2009; Kootstra et al., 2009; Kroll et al., 2006, for reviews). I will focus here on
the lexical and syntactic levels of processing, however, because these are the levels at which
the role of cross-language overlap in code-switching will be studied in this thesis.
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At the lexical level, co-activation of language elements is often investigated by studying
the processing of cognates (translation equivalents with the same or a highly similar lexical
form, such as the Dutch-English ‘hotel’-‘hotel’ or ‘tomaat’-‘tomato’) and false friends
(words with overlapping form but a different meaning, such as the Dutch-English ‘pet’,
which is the Dutch word for ‘cap’). The effects of such words on language production are
typically tested by means of laboratory tasks in which bilinguals are asked to name words
or pictured objects that are presented one by one on the screen of a computer, in which the
occurrence of overlapping (i.e., cognates or false friends) and non-overlapping items (i.e.,
matched control words) is systematically manipulated. Cognates are generally named
quicker and more accurately than matched control words (Christoffels, Firk, & Schiller,
2007; Costa, Caramazza, & Sebastián-Gallés, 2000; Hoshino & Kroll, 2008), cause fewer tipof-the-tongue states (Gollan & Acenas, 2004), and are easier to associate to (van Hell & de
Groot, 1998). False friends are generally produced slower than matched control words
(Jared, Friesen, & Haigh, 2008; Jared & Szucs, 2002). These differences in performance on
overlapping versus non-overlapping words imply that the activation of overlapping words
leads to cross-language activation in language production.
The influence of lexical cross-language overlap on code-switching is reflected in the
concept of triggered code-switching (e.g., Broersma & de Bot, 2006; Clyne, 1967, 1980, 2003).
The triggering hypothesis holds that words that overlap across languages (i.e., cognates and
false friends) can be seen as bridges between languages and can thus trigger a switch to the
other language. This hypothesis is in line with the finding that overlapping words lead to a
relatively high degree of cross-language activation in the bilingual mind: This crosslanguage activation can facilitate switching between languages. Corpus studies have indeed
found evidence supporting the triggering hypothesis. Broersma and de Bot (2006), for
instance, counted the co-occurrence of trigger words (operationalized as cognates, false
friends, and proper nouns) and code-switches in utterances spoken by Dutch/MoroccanArabic bilinguals, and found that code-switches more often occurred in sentences with a
trigger word than in sentences without a trigger word. Interestingly, Broersma and de Bot
showed that the trigger word does not necessarily have to be linearly adjacent to the codeswitch to get a code-switch going (as was suggested in Clyne’s original formulation of the
triggering hypothesis). The trigger word and the code-switch only had to be present in the
same basic clause (a clause containing only one main verb) for triggering to occur. This
clause-level explanation of triggered code-switching is consistent with language production
models (e.g., Levelt, 1989) that assume that the most probable planning unit of lexical
selection is the basic clause. Later studies by Broersma and colleagues yielded similar
findings of lexical triggering in different language pairs, namely Dutch-English (Broersma,
2009; Broersma, Isurin, Bultena, & de Bot, 2009) and Russian-English (Broersma et al.,
2009), indicating that lexical triggering is not limited to specific language pairs. Broersma
et al. (2009) further observed that code-switches could also be triggered by false friends,
which suggests that mere lexical form overlap can already trigger code-switches. In
Chapters 3 and 4 of this thesis, lexical triggering and its interaction with other codeswitching factors will be further tested.

INTRODUCTION

9

At the syntactic level, activation across languages in language production has been
studied by means of cross-language structural priming experiments. Cross-language
structural priming is the facilitative processing of a sentence in a particular language
following a sentence with the same or a related syntactic structure in a different language.
For example, Loebell and Bock (2003) asked German-English bilinguals to describe
pictures in one of their languages after they had reproduced a sentence with a specific
syntactic structure in their other language. The sentences and pictures employed surface
syntactic structures that either overlapped between German and English or were languagespecific. Priming effects were found for overlapping structures, but not for nonoverlapping structures. In terms of cognitive mechanisms, this priming by crosslinguistically overlapping structures indicates that the processing of such overlapping
structures must involve between-language activation processes. Similar results have been
obtained in other cross-language structural priming studies with different language pairs
(Bernolet, Hartsuiker, & Pickering, 2007; Desmet & Declercq, 2006; Hartsuiker, Pickering,
& Veltkamp, 2004; Meijer & Fox Tree, 2003; Schoonbaert, Hartsuiker, & Pickering, 2007;
Weber & Indefrey, 2009, see Hartsuiker & Pickering, 2008, for a review). These results
suggest that the activation of overlapping syntactic structures stimulates cross-language
activation in bilingual language production.
Just as in lexical triggering of code-switching, findings of syntactic co-activation may
have implications for code-switching. Cross-language structural priming studies indicate
that syntactic activation across languages is highest in structures that are the same across
languages. This leads to the hypothesis that code-switching would be easiest when a
syntactic structure is used that is the same across languages, a prediction that is consistent
with the earlier-discussed equivalence constraint on code-switching (Poplack, 1980) and
with the shared word order advantage that follows from the morpheme order principle of
the MLF model (Myers-Scotton, 1997, 2002). This hypothesis will be tested in Chapter 2.
In addition to the discourse situation and cross-language overlap of linguistic
representations, code-switching can also be influenced by speaker-related variables. One of
the most important speaker-related factors is relative language proficiency. Relative
language proficiency is often studied in language switching studies (e.g., Costa &
Santesteban, 2004; Meuter & Allport, 1999; Verhoef, Roelofs, & Chwilla, 2009; see Meuter,
2005, 2009, for reviews). These studies all use variations of the same experimental task in
which bilingual speakers are asked to name pictured objects or numbers one by one as they
are presented on a computer screen. External cues (e.g., the background color of the
presented item) induce participants to use either one or the other language in naming the
item. The stimulus lists are created such that participants must switch languages or not
between the naming of one item and the next one. The cost of switching is measured by
subtracting the naming latencies of switch trials from non-switch trials. Generally, the
magnitude of the switch cost has been found to depend on a combination of the direction
of switching and the participants’ relative language proficiency: In non-balanced bilinguals,
the switch cost is higher when participants have to switch from their non-dominant
language to their dominant language than vice versa, whereas in balanced bilinguals, switch
costs are more symmetrical. This result is regarded by many researchers as evidence of
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inhibition processes in language production: To be able to speak one language, it is
necessary to inhibit activation of elements from the non-target language. When the nontarget language is the dominant language, inhibition takes a relatively high effort.
Recovering from this inhibition of the dominant language will then also take a relatively
high effort, which explains the high switch cost when switching back to the dominant
language.
Language switching studies point to relative language proficiency as an important
factor that can influence the ease with which speakers can switch from one language to the
other. When speakers have a high proficiency in one language and a relatively low
proficiency in the other, it takes them much mental effort to switch to their non-dominant
language, because they have to inhibit their dominant language. Because of this effort, these
speakers will probably not code-switch much between their languages. When speakers are
highly proficient in both languages, however, the effort it takes to talk in both their
languages is lower and more equal. This makes switching between both languages easier.
This potentially facilitating role of relative language proficiency for code-switching will be
further tested in Chapter 4 of this thesis.
To sum up, psycholinguistic approaches investigate the cognitive mechanisms of
bilingual language production. In terms of these cognitive mechanisms, code-switching
reflects the co-activation of elements from both languages in the bilingual mind. Using
systematic experimentation, psycholinguistic studies have found that the activation and
selection of elements from both languages can be influenced by the discourse-situation, by
cross-language overlap of the linguistic representations that are activated during language
production, and by relative language proficiency. These findings, however, are often based
on single-language (i.e., non-code-switched) processing, and studies of switching in
language production are mostly restricted to single words that are presented one by one in
fixed lists. The experimental study of code-switched language production at the sentence
and/or discourse level has remained largely unexplored (but see e.g. Moreno et al., 2002;
Proverbio et al., 2004, for studies on the comprehension of code-switches in sentences).

Toward an integration of the different approaches to code-switching
The overview above reveals that there are many differences between the discussed
approaches to code-switching. The clearest difference pertains to the linguistic level of
interest. Structural linguistic approaches typically deal with grammatical aspects in
sentences only, sociolinguistic approaches mainly concentrate on the conversational turn
or utterance but not so much on syntactic aspects of this utterance, and those
psycholinguistic studies that investigated switching in language production are based on
single-item switches isolated from a sentence or discourse context. This kind of switching
is clearly of a different linguistic complexity than switching at the sentence or discourse
level as it is studied in linguistic and sociolinguistic approaches.
The approaches to code-switching also differ in how empirical data are collected.
Linguistic and sociolinguistic studies mostly use naturalistic methods in which the
collected data reflect spontaneously produced language in real-life situations, such as
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recordings of conversations between bilingual speakers. The advantage of such methods is
that they are ecologically valid. The data reflect language use in real-life, and code-switches
are internally generated by the speaker (cf., Gullberg et al., 2009). A disadvantage is that the
natural situation of data collection limits control over variables that may influence
linguistic choices, which makes it difficult to examine factors influencing code-switching in
a systematic manner. Data obtained via naturalistic methods are also often reported in an
example-based manner, in the form of qualitative descriptions of specific cases of codeswitching that exemplify the linguistic behavior the researcher intends to demonstrate.
Although qualitative analyses are certainly illuminating, they often do not include
information on how often code-switching patterns occur in the data and whether they are
statistically significant (but see, e.g., Broersma & de Bot, 2006; Broersma, 2009; Broersma et
al., 2009; Poplack, 1980, for quantitative analyses of naturally obtained code-switching data
that include statistical testing).
Whereas structural linguistic and sociolinguistic studies typically use naturalistic data,
psycholinguistic studies are mostly based on experimental data, that is, data that are
collected under standardized circumstances in which specific variables of interest are either
controlled or manipulated. The advantage of experimental methods is that they enable
researchers to test a systematically manipulated sample of linguistic materials on a large
sample of participants in a controlled situation, thus allowing for quantitative inferential
analyses. A disadvantage of experimental methods is that they typically generate rather
artificial data that compromise the phenomenon of interest (Gullberg et al., 2009). For
example, experiments on language switching in picture naming almost exclusively consider
switches that are induced by an external cue instead of being spontaneously chosen (but see
Gollan & Ferreira, 2009, for a language switching study in which participants were free to
choose the response language). Moreover, these studies test language switching between
responses to trials in stimulus lists, which is not the same as switching within an utterance
as it occurs in natural code-switching.
Because of the separate investigation of different aspects of code-switching using
different research methods, it is difficult to obtain a complete view of code-switching. More
research is needed in which the interplay of socio-interactional, syntactic, lexical, and
speaker-related variables is systematically investigated. In order to make this research
relevant for structural linguists, sociolinguists, and psycholinguists, the data should be
collected using research methods in which the internal and external validity of
experimental methods is combined with the ecological validity of naturalistic methods (see
Gullberg et al., 2009; Isurin, Winford, & de Bot, 2009; Muysken, 2000; Myers-Scotton, 2006,
for similar arguments). Importantly, this data collection should be based on a theoretical
framework that specifies how the interplay of variables can influence code-switching in
specific situations and/or task settings.
In this thesis, I seek to connect the approaches to code-switching by adapting the
interactive alignment model (Pickering & Garrod, 2004), a model developed to explain
monolingual language processing, to code-switching. The interactive alignment model
takes dialogue as the basic situation from which language behavior should be analyzed, and
explains the interplay of (amongst others) lexical, syntactic, and interactional factors of
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language processing in one-and-the-same account. It thus integrates the linguistic levels of
interest that are investigated separately in psycholinguistic, structural linguistic, and
sociolinguistic approaches to code-switching. Moreover, along with the development of the
interactive alignment model and the more general idea that language processing should be
investigated in natural settings, research methods have been developed that combine
experimental rigor with relatively natural discourse situations (cf., Trueswell & Tanenhaus,
2005). This seems a promising advance for the study of code-switching as well. Before
explaining how this perspective has been applied to code-switching in the empirical
chapters of this thesis, I will first discuss the main strands of the interactive alignment
perspective on language processing.

An interactive alignment perspective on language processing
According to Pickering and Garrod (2004), a psycholinguistic explanation of language
use should be based on the most basic and natural form of language use. They argued that
this is not monologue – on which earlier psycholinguistic explanations of language use
were based – but dialogue. Dialogue is the main communicative situation in which
children learn (to use) language, it is present in every linguistic community (as opposed to
language in monologue settings), and it is generally easier to understand and produce than
language use in monologue. Giving a lecture or listening to a speech, for instance, usually
requires more attention and concentration than talking to someone in interaction (Clark,
1996; Garrod & Pickering, 2004; Schober, 2006). Moreover, a linguistic utterance never
exists in a social vacuum: It is almost always a reaction to a prior utterance (mostly from
someone else) and at the same time it also becomes part of the discourse context for a
subsequent utterance (Enfield, 2008). Based on these observations, one could say that
“humans are designed for dialogue rather than monologue” (Garrod & Pickering, 2004: 8).
It therefore makes sense to analyze linguistic behavior (including code-switching) from a
dialogue perspective, with monologue as a more exceptional mode of speech.
Earlier monologue approaches to language production typically considered the goal of
language production to be the encoding a message into an articulatory output (e.g., Levelt,
1989; Levelt et al., 1999). Pickering and Garrod (2004) indicated, however, that the goal of
language production in dialogue is not merely to encode a message, but to communicate a
message in a way that helps interlocutors to come to a common conception of what one is
talking about (see also Clark, 1996; Garrod & Pickering, 2004; Schober, 2006). The
implication of this communicative goal is that speakers in dialogue will model their
linguistic behavior to the ongoing conversation by repeating (elements of) each other’s
linguistic choices (Schober, 2006). Evidence of such repetition between dialogue partners
has been found at the level of lexico-semantics (e.g., Brennan & Clark, 1996; Clark &
Wilkes-Gibbs, 1986; Garrod & Anderson, 1987; Tannen, 1989), syntax (e.g., Branigan,
Pickering, & Cleland, 2000; Gries, 2005; Huttenlocher, Vasilyeva, & Shimpi, 2004; Levelt &
Kelter, 1982; van Beijsterveldt & van Hell, 2009), phonology (e.g., Bradlow & Bent, 2008),
and articulation (e.g., Pardo, 2006). Interestingly, this coordination in dialogue not only
aids mutual understanding, but also facilitates the internal language production process.
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That is, instead of having to go through each stage of the production process in a stepwise
manner, dialogue partners can take ‘shortcuts’ in the language production process by reusing linguistic elements that have previously been used by their interlocutor in recent
discourse (Garrod & Pickering, 2004; Schober, 2006).
The interactive alignment model
Pickering and Garrod (2004) proposed the interactive alignment model to account for
these facts of dialogue in terms of a language processing model. The interactive alignment
model specifies the different processing levels in dialogue and the way in which these levels
interact within and between interlocutors. As shown in Figure 1.1, the model consists of
two speakers (A and B) in one system. The processing levels that are distinguished are the
situation model level, the semantic level, the syntactic level, the lexical level, the
phonological level, and the phonetic level. These levels are interconnected within speakers
(vertical arrows) and between speakers (horizontal arrows). The assumed levels of
processing are based on existing models of language production (e.g., Levelt, 1989; Levelt et
al., 1999) and theories of discourse processes (e.g., Zwaan & Radvansky, 1998). The
directionality of the connections and the way in which information flows between these
levels are based on accounts of mimicry in social cognition (e.g., Dijksterhuis & Bargh,
2001), theories of automatic resonance processes within and between people (e.g., Garrod
& Pickering, 2007; Goldinger & Azuma, 2004; Schütz-Bosbach & Prinz, 2007), and theories
of joint action (e.g, Bekkering et al., 2009; Galantucci & Sebanz, 2009; Garrod & Pickering,
2009).

A

B
Situation
Model

Situation
Model

Message

Message
Semantic
representation

Semantic
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Syntactic
representation

Syntactic
representation
Lexical
representation

Phonological
representation

Phonetic
representation

Figure 1.1

Lexical
representation
Phonological
representation

Phonetic
representation

The interactive alignment model (Pickering & Garrod, 2004: 176). ‘A’ and ‘B’
refer to dialogue partners A and B.
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The central goal of dialogue – obtaining mutual understanding – is represented in the
interactive alignment model by means of alignment of interlocutors’ situation models
(horizontal arrows between situation models of speaker A and B). Alignment is defined as
having shared representations at some specific level. A situation model is defined as a
person’s conception of the space, time, entities, intentionality, and causality involved in the
discourse at hand (Pickering & Garrod, 2004; Zwaan & Radvansky, 1998; Zwaan & Rapp,
2006). Alignment of situation models is guided by alignment of linguistic behavior (i.e.,
linguistic coordination between interlocutors). This is enabled in the model by the direct
connection between people’s situation models and linguistic representations as well as by
the horizontal arrows between the linguistic representations of speaker A and B. The model
assumes that alignment of linguistic behavior takes place by means of a direct link between
language production and comprehension: Representations that are activated to produce
messages are also activated to comprehend messages. This link between production and
comprehension automatically leads to priming between interlocutors: Representations that
have just been activated to comprehend the utterance of a dialogue partner retain some
residual activation and are therefore relatively highly available for selection in the next turn.
The interactive alignment model thus gives an account of language processing in dialogue
that specifies the processing levels involved in language production in dialogue and
explains how individual processes of language production, as specified in earlier model of
language production in monologue, go hand in hand with interpersonal processes.
The interactive alignment model can also serve as an overarching framework in which
models can be embedded that describe specific sub-processes of language production that
do not exclusively apply to, or need to be tested in, dialogue situations. One such model is
Pickering and Branigan’s (1998) model on lexical and syntactic processes in sentence
production. Although Pickering and Branigan’s model does not focus on alignment in
dialogue per se, it explains a sub-process of language production that is essential to
alignment in dialogue, namely priming of sentence structure. Priming is also the basic
mechanism underlying alignment between interlocutors (cf., Ferreira & Bock, 2006;
Garrod & Pickering, 2007; Pickering & Garrod, 2004). By embedding models on specific
sub-processes of language production in the framework of interactive alignment, these
more specific models will become more meaningful in terms of their interpretation to daily
dialogue situations. At the same time, embedding these models makes it possible to
connect the interactive alignment model with aspects of language production that do not
necessarily apply to dialogue alone. Pickering and Branigan’s (1998) model on lexical and
syntactic processes in sentence production plays a central role in Chapter 4 of this thesis.
Methodological innovations
The insight that models of language processing should reflect the communicative
function of language has not only inspired the development of the interactive alignment
model, but has also led to the development of new research methods (see Trueswell and
Tanenhaus, 2005, for an overview of psycholinguistic experimental techniques in which
language processing is tested in more natural settings). With respect to dialogue processing,
this has led to the development of experimental research techniques that are situated in a
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dialogue situation or that at least test basic elements of dialogue, such as the influence of a
previous utterance on language production. A frequently used experimental technique to
study the influence of prior linguistic structure on sentence production is the structural
priming task, developed by Bock (1986). In this task, a participant first hears and
reproduces a prime sentence of which the syntactic structure is manipulated and then has
to describe a picture. The question of interest is whether the participant will use the same
structure of the prime sentence when describing the picture. Although this structural
priming task does not involve actual dialogue (the participant is performing the task
individually and the prime sentence is presented through headphones), it incorporates an
important element of dialogue, namely taking turns between hearing and producing
language.
To come to a closer approximation of dialogue, the structural priming task has been
extended to actual interaction between two participants by means of the confederatescripting technique. In this technique two participants perform a task, one of them being a
confederate, an actor who is instructed beforehand by the experimenter and whose
(linguistic) behavior has been scripted. The confederate-scripting technique makes it
possible to experimentally study the influence of a dialogue partner’s behavior on the
performance of the ‘real’ participant in relatively natural social interaction. In the
confederate-scripted structural priming task, two participants (one of which is a
confederate) sit opposite each other, both with a laptop in front of them, and perform a
dialogue game in which they have to describe pictures that are presented on their laptop to
each other. The syntactic structure used in the confederate’s turns is systematically
manipulated (unbeknownst to the real participant, the confederate simply reads aloud
his/her turn as it is presented to him/her). The question of interest is to what extent the
confederate’s utterances influence syntactic choices of the real participant. Compared to
the traditional structural priming task, the confederate-scripted version of the task provides
a more ecologically valid method to test sentence production in dialogue.
The confederate-scripting technique was first applied in sentence production by
Branigan et al. (2000). Branigan et al. had a confederate and participant take turns in
describing pictures to each other and selecting the matching picture. The syntactic
structure of the confederate’s picture descriptions was manipulated. This manipulation
turned out to influence the syntactic choices of the participant’s picture description in the
next turn: Participants tended to use the same syntactic structure as the confederate. Thus,
Branigan et al. were able to test linguistic behavior in dialogue by means of an experimental
technique that mimics the joint activity and interactive turn-taking process of natural
dialogue. Since Branigan et al.’s study, the confederate-scripting technique has been
applied in both monolingual and bilingual studies, in which not only syntactic (e.g.,
Hartsuiker et al., 2004) but also semantic (Cleland & Pickering, 2003), lexical (e.g.,
Hartsuiker, Bernolet, Schoonbaert, Speybroeck, & Vanderelst, 2008; Schoonbaert et al.,
2007), phonological (Bernolet, Hartsuiker, & Pickering, 2009; Santesteban, Pickering, &
McLean, 2010), and participant-role variables (Branigan, Pickering, McLean, & Cleland,
2007) have been manipulated. The confederate-scripting technique thus provides a fruitful
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tool to combine the experimental rigor of systematically manipulating various independent
variables with the ecological validity of testing in relatively natural dialogue situations.

The present thesis
The interactive alignment approach to language processing is promising for the study
of code-switching, because it provides a theoretical framework that allows for the
systematic study of socio-interactional, syntactic, lexical, and speaker-specific mechanisms
of code-switching. Applying the interactive alignment model to code-switching will also be
informative for the scope of the interactive alignment model itself, because the interactive
alignment model in its current formulation has not yet specified how alignment processes
combine with cross-language activation processes to influence code-switching in bilingual
dialogue2. The present thesis reports a series of experiments in which interactive alignment
mechanisms are studied in combination with lexical, syntactic, and speaker-related factors
that may influence code-switching, namely cross-language word-order equivalence
(Chapter 2), lexical triggering of code-switching (Chapters 3 and 4), and relative language
proficiency (Chapter 4). In these experiments, different variations of the confederate
scripting technique or the structural priming task are used to test code-switching in
monologue situations, dialogue situations, and monologue situations that simulate the
basic turn-taking sequence of dialogue by means of presenting participants with auditory
prime sentences before they have to produce a sentence themselves. The task settings and
instructions are designed such that the specific aspect of code-switching under
investigation is internally generated and thus approximates spontaneous discourse.
Overview of the empirical studies in this thesis
Chapter 2 reports a study in which the role of shared word order as a possible
facilitating factor of code-switching was investigated in combination with the role of
syntactic alignment with a dialogue partner. Integrating research on cross-language
syntactic priming (e.g., Hartsuiker et al., 2004; Loebell & Bock, 2003) with structural
linguistic research on the role of word order in code-switching (Myers-Scotton, 1997, 2002;
Poplack, 1980), the chapter introduces a processing-based account of the role of shared
word order in code-switching, which hypothesizes that code-switching should be easier in
word orders that are shared between languages than in word orders that are not shared
between languages. This hypothesis was tested in Experiments 2.1 and 2.2, which
investigated code-switching in a monologue context. Dutch-English bilinguals were asked
to complete sentence fragments by means of a picture description, in which they were
induced to use more than one language (i.e., code-switching was externally induced), but
were free to make their own syntactic choices and sentence position of switching (i.e.,
syntactic choice was internally generated). The sentence fragments cued word orders that
2

Costa, Pickering, and Sorace (2008) discussed some ideas for the study of alignment in second language
dialogue. These ideas mostly pertained to the role of relative language proficiency with respect to automatic
and non-automatic forms of alignment. They did not report empirical data, however, and did not indicate
how cross-language activation processes can be incorporated in the interactive alignment model.
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are either shared or not shared between Dutch and English. Analyses focused on (1) which
word order would be used most often in the picture descriptions, (2) whether the sentence
position at which the switch was made would depend on the word order used by the
participants, and (3) whether participants would match the language of the inflected verb
with the word order that is possible in this language. If participants show a less constrained
pattern for the shared word order compared to the non-shared word order in these
analyses, then these experiments would provide novel evidence for the hypothesized
facilitating role of shared word order in code-switching.
In Experiments 2.3 and 2.4 the additional role of syntactic alignment with a dialogue
partner was investigated. Based on the mechanisms of the interactive alignment model and
on earlier findings of cross-language structural priming in dialogue, it was hypothesized
that the syntactic structure of a dialogue partner’s previous code-switched utterance would
impose a strong force on syntactic choice in code-switching. This was investigated by
embedding the task from the first two experiments in a confederate-scripted dialogue
situation, in which the word order and code-switch position in the confederate’s utterance
were manipulated. The matter of interest was to what extent the participants would copy
the linguistic behavior of the confederate, and to what extent this alignment with the
confederate would interact with the predicted shared word order preference in codeswitching. If effects of syntactic alignment in code-switching would indeed be found, then
this would mean that the interactive alignment model should be extended with processes of
cross-language syntactic activation in bilingual speech production.
Whereas Chapter 2 reports a study on the role of alignment and cross-language word
order equivalence on syntactic choices in ‘forced’ code-switching, Chapter 3 reports a study
on the role of alignment and cross-language lexical equivalence on the free production of
code-switches. This was done by combining the interactive alignment model with the
lexical triggering hypothesis on code-switching (e.g., Clyne, 1980; Broersma & de Bot,
2006). Using a confederate-scripted dialogue game, the hypotheses were tested that
bilinguals’ tendency to code-switch is influenced by (1) the code-switching behavior of
their dialogue partner, and (2) the presence of words that potentially trigger a code-switch,
namely cognates (e.g., ‘tomato’-‘tomaat’) and false friends (e.g., ‘rock’-‘rok’ [skirt]). DutchEnglish bilinguals described pictured events to each other in a dialogue game in which a
confederate code-switched at specific times. The pictures contained entities that referred to
a cognate, a false friend, or a control word that did not overlap across languages. The
dependent variable was whether the participants code-switched in their target picture
descriptions or not. Besides testing how alignment with a dialogue partner and trigger
words influence language choice independently of each other, this study specifically
focused on whether there are dependencies between both factors. The study reported in
Chapter 3 therefore not only yielded the first experimental data on the role of interactive
alignment and lexical triggering on the spontaneous production of code-switches, but also
provided information on how lexical and socio-interactional processes work together in
bilingual dialogue.
Chapter 4 further elaborated on the tendency to repeat linguistic choices from a
previous utterance by investigating the role of lexical factors and relative language
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proficiency in priming the linear position of code-switches in sentences. Three factors were
investigated that may influence the tendency to copy the sentence position at which
bilinguals switch from one language to the other: (1) lexical repetition between a previous
and a present utterance, (2) the presence of a cognate in these utterances, and (3) relative
language proficiency of the involved speakers. Lexical repetition is known to enhance
structural priming in single language (i.e., non-code-switched) sentence production (e.g.,
Pickering & Branigan, 1998; Schoonbaert et al., 2007), cognates are known to lead to a
relatively high degree of cross-language activation and thus to the facilitation of codeswitching (e.g., Broersma & de Bot, 2006), and relative language proficiency is known to
influence the ease with which speakers can switch from one language to the other (e.g.,
Costa & Santesteban, 2004; Meuter & Allport, 1999). To investigate how these factors
combine in the priming of code-switched sentences, the study in Chapter 4 employed an
adapted version of the structural priming technique (e.g., Bock, 1986). Dutch-English
bilinguals repeated a code-switched prime sentence (starting in Dutch and ending in
English) and then described a target picture by means of a code-switched sentence (also
from Dutch into English). The prime sentences and target pictures were manipulated in
terms of lexical repetition between the prime sentence and the target picture, and in terms
of the presence of a cognate. Low- and high-proficient Dutch speakers of English as a
second language were tested in separate experiments. The dependent variable was whether
the sentence position of switching in the participants’ picture description was the same as
in the priming sentence.
Although the study in Chapter 4 did not provide a direct measurement of alignment in
dialogue, it did measure the underlying mechanism of alignment: priming from a previous
to the present utterance. By investigating the extent to which the priming of switch
position is influenced by lexical repetition between a prime sentence and target picture, the
presence of a cognate, and relative language proficiency, it was possible to gain more
insight into how the combination of variables from quite different levels of processing
affect these priming mechanisms. The results of the study in Chapter 4 are discussed in
terms of a model on lexical and syntactic processes in sentence production (Pickering &
Branigan, 1998; Hartsuiker et al., 2004) that is often used to explain structural priming. As
explained earlier in this chapter, this model provides a specification of lexical and syntactic
processes of priming in language production that can be embedded in the more general
framework of the interactive alignment model.
Chapter 5 is the final chapter of the thesis, and provides a summary of the main results
of the empirical chapters and a general discussion. The discussion focuses on how the
integrated approach that is adopted in this thesis can lead to more insights into theoretical
and methodological aspects of code-switching, as well as into psycholinguistic models of
language production (most notably the interactive alignment model). Chapter 5 will
conclude with ideas for further research.
Participants tested in this thesis
The participants tested in this thesis were all native speakers of Dutch who have
learned English as a foreign language from about grade five onwards (i.e., from about age
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ten). The majority of these participants were psychology students at Radboud University
Nijmegen. These participants have received English classes throughout their secondary
school career (on average about three hours per week) and have been frequently exposed to
English through television, books, the internet, and other forms of popular media. Still,
some people may argue that such participants who have started learning a second language
at a later age should not be called bilingual and perhaps do not code-switch enough in their
daily lives to use them as participants in code-switching research. Neuroimaging research
has indicated, however, that relative language proficiency is a more important predictor of
neural representation in bilinguals than age of acquisition of a language (Abutalebi, Cappa,
& Perani, 2001; Leonard, Torres, Travis, Brown, et al., 2011; see van Heuven & Dijkstra,
2010, for a review of neuroimaging studies in bilinguals). The participants in this thesis
were all proficient speakers of English (or their proficiency level was manipulated; Chapter
4) and reported that, although code-switching is not their standard mode of speech in their
daily lives, they do code-switch between Dutch and English from time to time. From this
perspective, the choice for the tested participants was justified.
Statistical testing
Statistical testing is done to allow generalization from a sample to a broader
population. Psycholinguistic experiments nearly always involve two samples: A sample of
participants and a sample of linguistic items. Hence, statistical testing also needs to take
these two samples, or random factors, into account (Clark, 1973). Traditionally, this was
achieved in three separate Analyses of Variance, producing three F-values: An analysis with
the participants as a random factor (F1), an analysis with the items as a random factor (F2),
and an analysis in which the relation between the F1 and F2 analyses is expressed (MinF’).
Recently, a new statistical technique has been developed in which this complicated
procedure of having to calculate three separate F-values is no longer necessary: mixedeffects modeling (Baayen, Davidson, & Bates, 2008). Mixed-effects modeling is a multilevel
regression technique that allows for the inclusion of more than one random factor in oneand-the-same analysis. Moreover, this technique is more flexible in including nominal,
ordinal, and interval predictor variables (independent variables) than ANOVA, and is
better capable of testing dichotomous response variables (which is the level at which all
responses in the present thesis were measured) without first having to aggregate these
responses for each condition in order to obtain interval-level response variables (namely by
using the logistic variant of mixed-effects modeling; see also Jaeger, 2008). For these
reasons, I used mixed-effects modeling for the statistical analyses in all empirical chapters.
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Syntactic alignment and shared word order
in code-switched sentence production
Evidence from bilingual monologue and dialogue*
CHAPTER 2

ABSTRACT

In four experiments, we investigated the role of shared word order and alignment with a
dialogue partner in the production of code-switched sentences. In Experiments 1 and 2,
Dutch-English bilinguals code-switched in describing pictures while being cued with word
orders that are either shared or not shared between Dutch and English. In Experiments 3
and 4, the same task was embedded in a confederate-scripted dialogue situation, and the
confederate’s use of word order and sentence position of switching was manipulated. We
found that participants had a clear preference for using the shared word order when they
switched languages, but also aligned their word order choices and code-switching patterns
with the confederate. These findings demonstrate how the integration of languages in
sentence production depends on processes of syntactic co-activation between languages
and on processes of alignment between dialogue partners, and extend the notion of
interactive alignment to bilingual speech and code-switching.

*

This chapter has been published as: Kootstra, G. J., van Hell, J. G., & Dijkstra, T. (2010). Syntactic alignment
and shared word order in code-switched sentence production: Evidence from bilingual monologue and
dialogue. Journal of Memory and Language, 63, 210-231.

22

CHAPTER 2

Introduction
One of the most fascinating phenomena in bilingual speech is code-switching. This
merging of two languages within a coherent utterance is one of the few reflections of coactivation of languages in natural discourse, and reveals the true flexibility of language
processing. Code-switching is quite frequent among bilinguals (Li Wei, 2007), especially in
informal dialogue settings in which interlocutors can freely use both their languages
(Grosjean, 2001).
Experimental studies on code-switching (in psycholinguistics often termed language
switching) have mainly examined lexical processes. Language production studies on
switching typically focused on the time-course of producing language switches in word
naming (e.g., Christoffels, Firk, & Schiller, 2007; Costa & Santesteban, 2004; Meuter &
Allport, 1999; see Meuter, 2005; 2009, for reviews), and perception studies on switching
mainly considered the processing of switches in and out of a sentence context (e.g., Li,
1996; see Van Hell & Witteman, 2009, and Altarriba & Basnight-Brown, 2009, for reviews).
Typical of these studies is that they are restricted to single-word switches at fixed points
within a sentence or stimulus list. In natural discourse, however, code-switching includes
more than this externally induced switching of single words. It consists of the integration
of two languages within a coherent sentence that is internally generated by the speaker
him/herself and situated in a rich discourse context (Gullberg, Indefrey, & Muysken, 2009).
This not only involves lexical processing but also syntactic and discourse processing. These
syntactic and discourse processes in code-switching are the topic of the present study.
In four picture-driven sentence-completion experiments, we examined how DutchEnglish bilinguals’ syntactic choices in code-switching are influenced by cross-language
word order equivalence and alignment with a dialogue partner. Experiments 2.1 and 2.2
investigated cross-language word order equivalence in code-switching in monologue and
Experiments 2.3 and 2.4 examined the additional influence of an interlocutor in dialogue.
The tasks were constructed such that we kept experimental control over manipulated
variables, but left participants free to generate the grammatical form and syntactic
positioning of their code-switches themselves. This enabled us to study the cognitive
mechanisms of relatively free code-switching in experimental conditions.
We built on the interactive alignment model of dialogue processing (Pickering &
Garrod, 2004). This model captures many aspects of syntactic processing in dialogue, but
has not yet been extended to code-switching. An important goal of our study is, therefore,
not only to investigate syntactic choice of code-switches in monologue and dialogue, but
also to widen the scope of the interactive alignment model to bilingual processing in
dialogue. We will now first give an outline of the interactive alignment model, followed by
a discussion of bilingual sentence production and syntactic choice in code-switching.
The interactive alignment model in a nutshell
Based on the argument that dialogue – and not monologue – is the basic setting of
language use, Pickering and Garrod (2004) proposed the interactive alignment model to
account for the cognitive mechanisms of language processing in dialogue. As explained by
these researchers, the goal of dialogue is not just to encode a message, but to get a message
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across and to obtain mutual understanding. This is essentially a cooperative process (see
also Grice, 1975; Clark, 1996), in which dialogue partners build on each other’s language
and copy elements of each other’s expressions. This alignment of linguistic behavior not
only aids mutual understanding but also facilitates language production, as it enables
speakers to make shortcuts in their own language production process (Garrod & Pickering,
2004; Schober, 2006).
Evidence for alignment in dialogue is well established. In both experimental and
naturalistic studies, dialogue partners have been found to repeat each other’s words,
syntactic structures, and even articulation in the production of utterances. Alignment
effects have been found in different languages and speaker populations, including adults
(e.g., Branigan, Pickering, & Cleland, 2000; Gries, 2005; Levelt & Kelter, 1982; Pardo, 2006),
children (e.g., Huttenlocher, Vasilyeva, & Shimpi, 2004), second language learners (Costa,
Pickering, & Sorace, 2008; McDonough, 2006), and deaf children (van Beijsterveldt & van
Hell, 2009). It has also been found that alignment at one level, such as the lexical level,
enhances alignment at other levels, such as the syntactic level (e.g., Branigan et al, 2000;
Schoonbaert, Hartsuiker & Pickering, 2007). For a comprehensive review of alignment
findings, see Pickering and Garrod (2004).
The interactive alignment model (see Figure 1.1, Chapter 1) accounts for alignment
effects by assuming a coupling of interlocutors’ linguistic representations at all levels of
linguistic processing (horizontal arrows in Figure 1.1). The model further assumes a
coupling of interlocutors’ situation models (i.e., one’s mental representation of the
discourse situation at hand; cf., Zwaan & Radvansky, 1998), which represents mutual
understanding. These situation models are directly connected with the linguistic
representations (semantics, lexicon, syntax, phonology, articulation) that are activated and
selected during speech production and comprehension (vertical arrows in Figure 1.1). The
interconnectivity within (vertical arrows) and between (horizontal arrows) dialogue
partners enables alignment to occur: Activated linguistic representations resonate through
the interlocutors’ language processing systems, which increases the likelihood that these
representations are selected again, resulting in alignment between dialogue partners. As
Pickering and Garrod (2004) argue, this alignment process takes place automatically and is
essentially the same as priming. Peoples’ linguistic choices in dialogue are thus based on an
interaction between processes internal to an individual’s language processing system and
processes of alignment between individuals.
How does this interaction of intra- and inter-individual processes influence codeswitching? Although the interactive alignment model itself does not make specific claims
about code-switching, there is some evidence that bilinguals adapt their tendency to codeswitch to their dialogue partner and the global language setting of the discourse situation.
Treffers-Daller (1997), for instance, made recordings of a Turkish-German bilingual in
monolingual and bilingual dialogue settings, and found that this person code-switched
more often in the bilingual than in the monolingual setting. Similarly, Fokke, de Ruyter de
Wildt, Spanjers, and van Hell (2007) used Grosjean and Miller’s (1994) story-retelling
paradigm to examine how Dutch-English bilinguals retold a movie fragment to a
confederate who either played the role of a Dutch university student who never code-
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switched, or of an exchange student enrolled in an American university who often codeswitched. Participants code-switched more often when talking to the exchange student
than to the Dutch student. This and other evidence from, amongst others, Myers-Scotton
(1993), Ng and He (2004), and Sachdev and Bourhis (1990) demonstrates that bilinguals
are sensitive to the ‘bilinguality’ of the dialogue situation and adjust their tendency to codeswitch accordingly.
The studies above have demonstrated that bilinguals in dialogue adapt their tendency
to code-switch to their dialogue partner and the general discourse situation. The next
question is whether, above and beyond this adaptation to the sheer occurrence of switching,
bilinguals also adapt their syntactic choices to those of their dialogue partner in codeswitching, which would point to alignment of the way in which bilinguals syntactically
integrate multiple languages into one sentence. To investigate this question and thus
extend the interactive alignment model to bilingual processes, it is necessary to connect the
model with what is known about the processes underlying syntactic choice in codeswitching.
Syntactic choice in code-switching has been widely investigated in linguistic corpus
studies (see e.g., Muysken, 2000, for an overview). These studies, however, mostly remain
silent on the processes underlying the production of code-switched sentences, and typically
abstract away from the discourse context. The cognitive mechanisms of sentence
production in bilinguals are the focus in studies on cross-language syntactic priming (e.g.,
Hartsuiker, Pickering, & Veltkamp, 2004; Loebell & Bock, 2003), but these are typically
concerned with non-code-switched sentences. To investigate the cognitive mechanisms of
syntactic choice and alignment in code-switching, we combine the corpus-based studies on
the syntax of code-switching with the processing-based studies of bilingual sentence
production into a processing-based interpretation of syntactic choice in code-switching
that is compatible with the interactive alignment model.
A processing-based account of syntactic choice in code-switching
Research on bilingual language processing has shown that elements from bilinguals’
two languages can be co-activated at all levels of processing and thus influence language
production and comprehension (e.g., Kootstra, Van Hell, & Dijkstra, 2009; Kroll, Bobb, &
Wodniecka, 2006). Because code-switching involves the combined use of these co-activated
languages in one sentence, it will probably be easiest to switch when the level of this coactivation is very high. Co-activation at the syntactic level has been investigated in crosslanguage syntactic priming studies.
Cross-language syntactic priming refers to the process whereby a bilingual’s syntactic
processing of an utterance in one language is facilitated by the structure of a preceding
utterance in another language. The assumption is that cross-language syntactic priming
reflects syntactic co-activation of languages. By examining which syntactic structures are
primed across languages and which are not, the nature of syntactic co-activation across
languages can be determined.
Loebell and Bock (2003) were among the first to study cross-language syntactic
priming. They asked German-English bilinguals to reproduce a dative or passive sentence
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in a specific language (either German or English) and to then describe a picture in the
other language. The critical question was whether the syntactic structure of the reproduced
sentence primed the syntactic structure of the picture description (i.e., whether the same
syntactic structure as the reproduced sentence was used). Loebell and Bock found priming
for datives, which have the same word order in German and English, but not for passives,
which do not have the same word order in both languages. In contrast with German and
English, passives do have the same word order in Spanish and English. Hartsuiker,
Pickering, and Veltkamp (2004) studied priming of these passive sentences between
Spanish and English. In line with the cross-language word order equivalence between
Spanish and English, Hartsuiker et al. found a priming effect for passives.
Cross-language syntactic priming effects have been replicated in different tasks and
language combinations (e.g., Bernolet, Hartsuiker, & Pickering, 2007; Meijer & Fox Tree,
2003; Salamoura & Williams, 2007; Schoonbaert, Hartsuiker, & Pickering, 2007; Weber &
Indefrey, 2009; see Pickering & Ferreira, 2008, for a review). In these studies, priming
typically occurred when the target syntactic structures were the same across languages. As
cross-language syntactic priming is supposed to reflect syntactic co-activation of languages,
it can be concluded that this co-activation is highest when word order is equivalent across
languages. The implication for code-switching is that it should be easiest to switch when
the word order of both languages is the same.
One of the most notable accounts on the role of word order equivalence in codeswitching is given by Poplack (1980). Poplack collected speech recordings of SpanishEnglish bilinguals in New York, and found that of 1835 switches, only 11 (less than 1%)
occurred at points where the word orders of both languages were not the same. Similar
patterns were found in other studies (e.g., Deuchar, 2005; Eppler, 1999; Lipski, 1978; Pfaff,
1979; Poplack & Meechan, 1995). Based on her findings, Poplack formulated the
equivalence constraint, which holds that code-switches tend to occur only at positions
where the word orders of both languages are the same. This constraint can, for instance, be
applied to Dutch-English code-switching in transitive sentences. English has only one
possible word order (SVO: Subject-Verb-Object), whereas Dutch has three (SVO, SOV and
VSO), depending on the sentence context1:
(1) English SVO:
Dutch SVO:
(2) English SVO:
Dutch SOV:
(3) English SVO:
Dutch VSO:

1

Everyone is happy, because
Iedereen is blij, want
Peter points at a picture, on which
Peter wijst naar een plaatje, waarop
Yesterday
Gisteren

John kisses Mary
Jan kust Marie
John kisses Mary
Jan Marie kust
John kissed Mary
kuste Jan Marie

Dutch is considered a V2-language with SOV as the basic word order (Koster, 1975). In the SVO lead-in
fragment, the conjunction ‘want’ (meaning ‘because’ / ‘for’) cues the use of SVO, whereas in the SOV lead-in
fragment the conjunction ‘waarop’ (meaning ‘on which’) cues SOV. Because of the V2-characteristics of
Dutch, subject and verb are inverted when a sentence starts with an adverbial clause such as ‘Op dit plaatje’.
This is why the VSO lead-in fragment cues a VSO word order.
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The equivalence constraint predicts that Dutch-English bilinguals will avoid codeswitching when producing a sentence with an SOV or VSO structure. Code-switching will
therefore be largely restricted to sentences with the (shared) SVO structure.
A shared word order advantage also follows from another account on the syntax of
code-switching: the matrix language frame model (Myers-Scotton, 1997; 2002; see also Jake
& Myers-Scotton, 2009). This theory holds that all elements that convey morphosyntactic
information (in transitive sentences: the inflected verb) should come from one-and-thesame language (system morpheme principle), and the sentence’s word order should
grammatically match with this ‘matrix’ language (morpheme order principle). These
principles automatically imply an advantage for shared word orders. That is, matching a
sentence’s word order with the sentence’s matrix language comes naturally when the word
order is shared, as a shared word order inherently entails a grammatical match between
both languages. It thus follows from the matrix language framework that switching is
facilitated by a shared word order, just as this follows from the equivalence constraint.
When we combine the studies on the syntax of code-switching with the earlierdiscussed studies on cross-language syntactic priming, it is interesting to see that both
fields of study show an advantage for shared word order in the production of utterances
that involve interaction between two languages. A processing-based interpretation of this
common finding is that shared word order facilitates the integration of multiple languages
because a shared word order results in more co-activation of languages than a languagespecific word order and keeps both languages available to contribute to the sentence
without any syntactic restrictions. Importantly, this processing-based interpretation is
based on an underlying processing system that is fully interactive, enabling co-activation of
elements from both languages. This idea of co-activation of linguistic elements caused by
the interconnectivity of the processing system is compatible with the interconnectivity and
resonance that is assumed in Pickering and Garrod’s (2004) interactive alignment model.
The present study
Although our processing-based hypothesis of shared word order in code-switching is
based on the same mechanisms as the interactive alignment model, the question is still to
what extent processes of syntactic co-activation between languages interact with processes
of syntactic alignment between speakers. Syntactic alignment in code-switching has not yet
been systematically investigated and the role of word order in code-switching has only
been studied in corpus studies without experimental control on word order conditions. It is
therefore still unclear to what extent the hypothesized preference for shared word order in
code-switching is a systematic finding and to what extent the code-switching patterns of a
dialogue partner influence these syntactic preferences in code-switching. We conducted a
series of experiments to gain more insight into these issues.
The study consisted of four experiments in which the roles of shared word order and
the speech of a dialogue partner were systematically investigated. Experiments 2.1 and 2.2
are monologue experiments in which Dutch-English bilinguals completed sentence
fragments by describing a picture. In describing the pictures, participants were cued to use
at least one word of a different language than the sentence fragment – and therefore had to
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code-switch – or to use at least one word of the same language as the sentence fragment, so
that they did not have to switch (but could if they wanted to). The sentence fragments cued
the SVO, SOV, or VSO word order in Dutch, and thus sometimes created word order
conflicts between Dutch and English (namely when the sentence fragments cued SOV or
VSO in Dutch). To examine whether the shared word order would be chosen more
frequently and whether switching in a shared word order would be more flexible than
switching in a non-shared word order, we tested (1) to what extent syntactic choice was
influenced by the different word order cues and by the cue to switch into the other
language, and (2) to what extent participants’ own syntactic choices influenced the way in
which they syntactically integrated the code-switch into the sentence (i.e., do the syntactic
position of switching and language of the inflected verb vary as a function of whether the
participants used a shared or non-shared word order).
The difference between Experiments 2.1 and 2.2 was the direction of switching.
Experiment 2.1 examined switching from Dutch into English; Experiment 2.2 examined
switching from English into Dutch. We included both these switching directions because it
is conceivable that the influence of the word order cues given by the sentence fragments
depends on the language the participants are cued to use. Thus, syntactic choices may
differ when participants switch into Dutch compared to when they switch into English.
To study the influence of alignment in dialogue, Experiments 2.3 and 2.4 are
confederate-scripted dialogue tasks. These experiments used the same materials as
Experiments 2.1 and 2.2, but now the task was embedded in a dialogue game in which a
‘confederate’ (a person who is hired by the experimenter) and a participant took turns in
describing a picture and selecting the matching picture (see, e.g., Branigan et al., 2000;
Hartsuiker et al., 2004 for similar applications of this technique). The confederate was
scripted to use word orders that are either shared between Dutch and English (SVO) or
specific to Dutch (SOV and VSO) and to code-switch at prescripted syntactic positions.
The confederate thus primed both word order and syntactic position of switching. The
critical question in Experiments 2.3 and 2.4 was whether the confederate’s linguistic
behavior influenced the participants’ responses, and whether this influence interacted with
the hypothesized shared word order advantage in code-switching.
We expected that when participants did not have to switch languages, they would
choose the word order that is normal in unilingual sentence production in the particular
language. The SVO word order would always be used when participants could describe the
sentence fragment and picture entirely in English, and the word order that is cued by the
lead-in fragment would always be used when participants could describe the sentence
fragment and picture entirely in Dutch. When participants had to code-switch, however,
we expected a higher frequency of SVO word order choices (as this is the shared word
order between Dutch and English) and a higher switching flexibility (with respect to switch
position and language of the verb) when the SVO word order was used than when the SOV
or VSO word orders were used. This expectation is based on the hypothesis we formulated
earlier in this chapter that the use of a shared word order should result in more coactivation of languages than the use of a language-specific word order, and should
therefore facilitate the syntactic integration of multiple languages into one sentence.

28

CHAPTER 2

In the dialogue experiments, we expected alignment between the confederate’s and
participants’ utterances to occur. That is, although the interactive alignment model does
not make any specific claims about bilingual processes, the discussed evidence from studies
on language choice in different discourse situations and the studies of cross-language
syntactic priming suggests that the mechanisms of alignment are not principally different
in bilingual dialogue compared to monolingual dialogue. Because word order in the
dialogue tasks was not only cued by a sentence fragment but also primed by the
confederate’s previous utterance (the cued and primed word order were always the same),
we expected that participants in the dialogue tasks would be more likely to use the cued
word order in their picture descriptions than participants in the monologue tasks. We also
expected participants in the dialogue tasks to align the sentence position of the switch and
the language of the verb with those produced by the confederate. We expected that this
alignment would be strongest when the confederate had used the SVO word order, because
in that situation both alignment mechanisms and mechanisms of syntactic co-activation
between languages lead to the same syntactic choice in code-switching.

Experiment 2.1: Switching in monologue from Dutch into English
Method
Participants. The participants were 20 students of Radboud University Nijmegen. All
were native speakers of Dutch, who had started to learn English as an L2 at school from 5th
grade of elementary school onwards. Participants’ self-ratings of their English language
skills and an English proficiency test (L_Lex Vocabulary Test; Meara, Milton, & LorenzoDus, 2001) revealed that the participants were fairly proficient speakers of English. The
participants also reported that they code-switch in their daily lives. Table 2.1 describes the
participants’ background characteristics in all four experiments reported in this chapter.
Across the different experiments, the participants did not differ significantly on the tested
background variables and none of them took part in more than one experiment.
Table 2.1

Characteristics of the Participants in Experiments 2.1, 2.2, 2.3, and 2.4.

Measure

Exp. 2.1

Exp. 2.2

Exp. 2.3

Exp. 2.4

(N = 20)

(N = 24)

(N = 25)

(N = 24)

M

SD

M

SD

M

SD

M

SD

Age

21.40

2.58

21.92

2.21

21.20

3.38

21.38

3.60

Age of acquisition English

10.45

1.96

9.92

1.38

9.64

1.89

10.63

1.10

Years of education English

7.45

1.10

7.92

1.06

8.16

1.11

7.46

1.10

a

L_Lex English proficiency

79.05

12.95

79.25

11.84

80.00

8.30

75.63

11.68

Self-rated English speakingb

5.05

0.94

5.21

0.88

5.28

0.61

4.79

1.02

b

5.85

0.75

6.00

0.70

6.00

0.87

5.71

0.91

2.93

0.65

3.06

0.68

2.66

0.66

2.94

0.73

Self-rated English listening
c

Self-reported amount CS

a L_Lex scores between 70 and 80 are equal to TOEFL scores of 550-600.
b Seven-point scale: 1 = no ability; 7 = native-like ability
c Five-point scale: 1 = never; 5 = very often; CS = code-switching
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Materials. We created 180 pictures of simple transitive events involving an actor, an
action, and a patient (e.g., a girl kicking a horse). The pictures were constructed from
pictures used in previous studies on language production (e.g., Hartsuiker et al., 2004) and
a picture database for psycholinguistic research (Szekely et al., 2004). We used 72 pictures
for critical trials and 108 for filler trials. The critical trials were constructed from a pool of
12 actors, 12 actions, and 36 patients which all denoted non-cognate words. The Dutch and
English translation equivalents of these words were matched on lemma log frequency
(Dutch: M = 1.41, SD = 0.58; English: M = 1.49, SD = 0.61) and length in number of letters
(Dutch: M = 5.75, SD = 2.29; English: M = 5.33, SD = 1.48), as obtained from the Webbased Celex lexical database (http://celex.mpi.nl; Baayen, Piepenbrock, & Van Rijn, 1993).
To make sure that participants could unambiguously identify the agent and the patient in
the pictures, the agent was always depicted on the left side of the picture. See Appendix 2.A
for the complete list of actors, actions, and patients used in the critical trials.
In each experimental trial, a picture was accompanied by a lead-in fragment and a
background color. The lead-in fragment was one of three Dutch sentence-beginnings that
cued the SVO, SOV, or VSO word order in Dutch, and always had to be read aloud by the
participants:
- SVO: Een grappig plaatje, want…
(A funny picture, because…)
- SOV: Een grappig plaatje, waarop…
(A funny picture, on which…)
- VSO: Op dit plaatje…
(On this picture…)
After having read aloud the lead-in fragment, the picture’s background color cued the use
of a specific language in describing the picture. This background-color-cueing procedure is
often used in language switching studies (e.g., Costa & Santesteban, 2004; Meuter & Allport,
1999). Participants had to use at least one English word when the background was green
and at least one Dutch word when the background was red. This combination of a lead-in
fragment in a fixed language and a background color that cues either English or Dutch
ensured that participants needed to code-switch in specific trials, namely in those where
the cued language differed from the language of the lead-in fragment. When the cued
language was the same as the language of the lead-in fragment, participants did not have to
switch, but were also not forced not to switch: As long as they used at least one word of the
cued language, they were free to use words from the other language too. Thus, whereas the
use of a language cue sometimes forced participants to switch (which is a slight deviation
from natural code-switching, but guarantees a sufficient sample of code-switches in
controlled conditions), the language cue never forced participants to inhibit a language
completely in part of the trials (which is similar to natural code-switching).
The three lead-in fragments and two background colors were combined into six
conditions, evenly distributed across the 72 critical trials. The stimulus list was completed
with the 108 filler trials, which were all-English (English lead-in fragment + green
background color, in which the lead-in fragments were translations of the three Dutch
lead-in fragments, and were evenly distributed across the experiment), to create a language
environment in which both English and Dutch were highly activated. The lexical items
used in the fillers were different from those in the critical trials. The fillers were also used to
create 12 practice trials.
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Four pseudo-randomized versions of the experiment were constructed, in which we
made sure that every next time a specific actor, action, or patient occurred in a picture, the
language cue with this picture was different from the previous time this actor, action, or
patient occurred in a picture. The occurrence of trials with a Dutch or English language cue
was always unpredictable. We counterbalanced the critical pictures such that each
complete picture never occurred more than once in each list and pictures with a Dutch
language cue in one version had an English language cue in another version (and vice
versa).
Procedure. All participants were tested individually in a quiet room. Prior to the
experiment, participants were familiarized with the actors, actions, and patients that were
used in the experiment by naming the Dutch and English names that accompanied the
pictures. The purpose of this familiarization was to ensure that participants were familiar
with the Dutch and English names of the actors, actions, and patients, so that the codeswitching patterns in the experimental task could be associated with syntactic processing
and not with problems in lexical access. Such a familiarization procedure is quite common
in studies on bilingual picture naming (e.g., Costa & Santesteban, 2004; Hermans,
Bongaerts, de Bot, & Schreuder, 1998).
After the familiarization, participants received instructions for the experimental task.
They were told that they would be performing a computer task in which they had to read
aloud a sentence fragment and complete it by describing the picture depicted below the
sentence fragment (sentence fragment and picture were depicted on the same computer
screen). In describing the pictures, participants had to use at least one English word when
the picture’s background color was green and at least one Dutch word when the
background color was red. Participants were free to decide how they constructed their
picture descriptions: Like in natural code-switching, they could switch at any sentence
position they wanted, as often as they wanted to, and use whatever word order they wanted.
Participants were told there was no right or wrong way of doing this task; we were just
interested in how they described these pictures in different languages.
Each participant completed a block of 12 practice trials and then completed one of
four versions of the stimulus list described in the materials section. The task was self-paced
(participants pressed the space bar to initiate the next trial) and was conducted on a laptop
using E-prime. Responses were recorded and transcribed. After the experimental task,
participants performed the L_Lex vocabulary task and filled in a language history
questionnaire. A complete testing session lasted about 50 minutes.
Scoring and analysis. For each response, we determined the word order choice,
sentence position of switching, and language of the verb. Word order choices were scored
for whether the SVO, SOV, or VSO structure was used. We subsequently used the number
of SVO responses relative to non-SVO responses as the dependent measure in the
statistical analysis. Sentence position of switching was scored for whether the switch was
made pre-description (i.e., switch directly after the participant had read aloud the lead-in
fragment, but no switch within the picture description itself) or mid-description (i.e., the
picture description itself contains a code-switch). Responses containing more than one
switch (e.g., ‘Een grappig plaatje, want THE GIRL schopt THE HORSE’ [meaning the girl kicks
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the horse]) were counted as mid-description switches. Language of the verb was scored for
whether the verb in the picture descriptions was English or Dutch.
We tested to what extent participants’ syntactic choices (i.e., SVO or non-SVO) were
influenced by the word order cue (as given by the lead-in fragment) and by the language
cue (as given by the background color). We further explored to what extent participants’
switch position (i.e., pre-description or mid-description) and language of the verb in the
mid-description switches (i.e., English or Dutch) depended on the actual word order the
participants chose.
We used the lme4-package (Bates, Maechler, & Dai, 2007) in R version 2.7.2. (R
Development Core Team, 2008) to perform mixed-effects logistic regression analyses with
random intercepts for participants and items (see, e.g., Baayen, 2008; Baayen, Davidson, &
Bates, 2008) in all data analyses. The advantage of mixed-effects models compared to the
more traditional analysis of variance is that they directly include subject and item variance
in the model, and therefore no longer require separate F1 and F2 analyses. Mixed-effects
models are also better capable of dealing with missing values than ANOVA. Moreover,
because the dependent measures were binomial in all our analyses (chosen word order
SVO or not SVO; switch position pre-description or mid-description; verb language
English or Dutch), logistic regression makes it possible to perform the analyses directly on
the participants’ actual responses; it does not require aggregation to a mean response per
condition (see also Dixon, 2008; Jaeger, 2008). Finally, mixed-effects models enabled us not
only to examine the influence of manipulated variables, but also to include participants’
own syntactic choices as predictors for the sentence position of switching and language of
the verb in mid-description switches. See Appendix 2.C for more details on the analyses.
The mixed-effects analyses are summarized in tables that report the influence of each
predictor variable by giving its parameter estimate (B), the standard error of the parameter
estimate (SE B), its z-value (which is a measure of whether that specific predictor variable
makes a significant contribution to the model, similar to a predictor’s t-value in linear
regression) and its p-value. Because these analyses directly examine the effect of levels
within manipulated factors and not the factor as a whole (the levels of a factor are
converted into dummy variables, which are used as predictors in the analysis), the
predictor variables in the tables refer to these levels within the manipulated factors. Since
the use of mixed-effects logistic regression is still quite new, we will also report the results
of more traditional analyses (ANOVA2 or Chi Square).
Results
The participants produced 1444 picture descriptions, consisting of 805 switched
utterances and 639 non-switched utterances. Table 2.2 presents the proportions of
responses per condition, as well as the total proportion of responses per condition in which
the participants used the SVO word order (below the dotted line in Table 2.2).

2

In the ANOVAs, missing values were imputed using the estimation maximization method in SPSS Missing
Values Analysis. Because of differences in the way ANOVA and mixed-effects logistic regression are
calculated, the results of the ANOVAs may sometimes differ slightly from the mixed-effects models.
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Proportions of Response Types per Condition in Experiment 2.1 (Switching in
Monologue from Dutch into English).

Table 2.2

Participant:

No switch needed

Switch needed

(language cue = Dutch)

(language cue = English)

SVO

SOV

VSO

SVO

SOV

VSO

does not switch
-

and uses SVO

.82

.03

.07

.05

.00

.00

-

and uses SOV

.00

.84

.00

.00

.05

.00

-

and uses VSO

.00

.00

.80

.00

.00

.01

switches pre-description
-

and uses SVO

.03

.01

.01

.65

.66

.64

-

and uses SOV

.00

.00

.00

.00

.00

.00

-

and uses VSO

.00

.00

.00

.00

.00

.03

switches mid-description
-

and uses SVO

.15

.08

.07

.30

.19

.22

-

and uses SOV

.00

.04

.00

.00

.10

.00

-

and uses VSO

.00

.00

.05

.00

.00

.10

1.00

.12

.15

1.00

.85

.86

Total use of SVO

Table 2.3

Summary of Mixed Logistic Regression Analyses for Variables Predicting SVO Word
Order Choice in Experiments 2.1, 2.2, 2.3 and 2.4.
Predictor

B

SE B z-value

p-value

Experiment 2.1
Cued Word Order:
SOV vs. SVO

-8.50

0.85

-10.05

.0000

VSO vs. SVO

-8.12

0.83

-9.69

.0000

SOV vs. SVO × English vs. Dutch

4.88

1.13

4.29

.0000

VSO vs. SVO × English vs. Dutch

4.62

1.13

4.08

.0000

-2.66

0.76

-3.47

.0005

SOV vs. SVO × English vs. Dutch

-3.29

0.99

-3.31

.0009

VSO vs. SOV × English vs. Dutch

1.98

0.77

2.58

.0098

SOV vs. SVO

-9.31

1.21

-7.66

.0000

VSO vs. SVO

-9.27

1.22

-7.59

.0000

SOV vs. SVO × English vs. Dutch

3.12

1.48

2.11

.0353

VSO vs. SVO × English vs. Dutch

3.02

1.49

2.03

.0426

Cued Word Order × Cued Language:

Experiment 2.2
Cued Language:
English vs. Dutch
Cued Word Order × Cued Language:

Experiment 2.3
Cued Word Order:

Cued Word Order × Cued Language:
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(Table 2.3 continued)
Predictor

B

SE B z-value

p-value

Experiment 2.1 and 2.3 combined
Cued Word Order:
SOV vs. SVO

-8.18

0.60

-13.58

.0000

VSO vs. SVO

-7.99

0.59

-13.38

.0000

SOV vs. SVO × English vs. Dutch

4.02

0.55

7.26

.0000

VSO vs. SVO × English vs. Dutch

3.73

0.54

6.83

.0000

SOV vs. SVO × Monologue vs. Dialogue

1.97

0.55

3.59

.0003

VSO vs. SVO × Monologue vs. Dialogue

2.11

0.55

3.81

.0001

SOV vs. SVO

-3.23

0.84

-3.86

.0001

VSO vs. SVO

-4.04

0.83

-4.85

.0000

VSO vs. SOV

-0.81

0.38

-2.15

.0317

SOV vs. SVO × English vs. Dutch

-3.24

0.98

-3.31

.0009

VSO vs. SOV × English vs. Dutch

1.90

0.45

4.20

.0000

SOV vs. SVO

-2.21

0.48

-4.64

.0000

VSO vs. SVO

-3.09

0.46

-6.59

.0000

VSO vs. SOV

-0.88

0.32

-2.77

.0057

SOV vs. SVO × English vs. Dutch

-3.61

0.49

-7.38

.0000

VSO vs. SVO × English vs. Dutch

-1.68

0.46

-3.66

.0002

VSO vs. SOV × English vs. Dutch

1.92

0.35

5.46

.0000

SOV vs. SVO × Monologue vs. Dialogue

2.06

0.45

4.58

.0000

VSO vs. SVO × Monologue vs. Dialogue

2.34

0.43

5.41

.0000

-1.48

0.34

-4.33

.0000

Cued Word Order × Cued Language:

Cued Word Order × Experimental Setting:

Experiment 2.4
Cued Word Order:

Cued Word Order × Cued Language:

Experiment 2.2 and 2.4 combined
Cued Word Order:

Cued Word Order × Cued Language:

Cued Word Order x Experimental Setting:

Cued Language × Experimental Setting:
English vs. Dutch × Monologue vs. Dialogue

Note. For the sake of conciseness, non-significant predictors were not included in the table. Standard
deviations of random intercept terms were for Exp. 2.1: 1.35 for Participants and 0.29 for Items; Exp.
2.2: 1.32 for Participants and 0.11 for Items; Exp. 2.3: 1.58 for Participants and 0.52 for Items; Exp. 2.1
and 3 combined: 1.14 for Participants and 0.25 for Items; Exp. 2.4: 1.48 for Participants and 0.41 for
Items; Exp. 2.2 and 4 combined: 1.44 for Participants and 0.21 for Items.

The results of the mixed logistic regression analysis on the participants’ likelihood to
use the SVO word order are given in Table 2.3 (this table gives the results of the same
analysis for all four experiments in this chapter). The analysis yielded significant effects of
Cued Word Order and significant interaction effects of Cued Word Order with Cued
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Language. The participants predominantly used SVO when they had to switch to English,
irrespective of the word order cued by the lead-in fragments. However, when they had to
use at least one Dutch word (and therefore did not have to switch to English), they
generally followed the word order cue, so that the preference for SVO was only present
when the lead-in fragment cued this word order (see Table 2.2). Similar conclusions can be
drawn from a 3 (Cued Word Order) × 2 (Cued Language) ANOVA on the same data: Cued
Word Order, F1(2, 18) = 71.78, p < .001; F2(2, 70) = 1582.99, p < .001; Min F' (2, 20) = 68.66,
p < .001; Cued Language, F1(1, 19) = 151.66, p < .001; F2(1, 71) = 2226.37, p < .001; Min F'
(1, 22) = 141.98, p < .001; Cued Word Order × Cued Language, F1(2, 18) = 80.77, p < .001;
F2(2, 70) = 1107.47, p < .001; Min F' (2, 21) = 75.27, p < .001.
We further explored to what extent participants’ switch position (pre- versus middescription) depended on the actual word order they had chosen. Table 2.4 presents the
descriptives of this analysis (for all four experiments reported in this chapter), and shows
that the number of pre- relative to mid-description switches was more absolute when
participants had chosen SOV or VSO than when they had chosen SVO: SOV or VSO
switches basically occurred only mid-description, whereas SVO switches occurred both
mid- and pre-description. This is confirmed in the analysis reported in Table 2.5 (which
gives a summary of the same analysis in all four experiments reported in this chapter).
Switch positions were significantly different when SVO was chosen compared to when
SOV or VSO was chosen. This interdependency between switch position and chosen word
order was also found in a chi square analysis on the same data: χ2(2) = 88.68, p < .001.
When we focus on the mid-description switches, Table 2.4 further suggests that the
number of English verbs relative to Dutch verbs differed depending on whether the SVO,
SOV, or VSO word order was chosen. The analysis in Table 2.6 confirms this pattern. The
number of English relative to Dutch verbs was significantly higher when SVO was chosen
than when SOV or VSO was chosen. The analysis further showed that the number of
Dutch relative to English verbs was significantly higher when VSO was chosen than when
SOV was chosen. This interdependency between language of the verb and chosen word
order was also found in a chi square analysis: χ2(2) = 35.67, p < .001. Furthermore, in those
cases where SVO was chosen, there were no significant differences in the number of
English relative to Dutch verbs as a function of whether these SVO switches were made
after an SVO, SOV, or VSO lead-in fragment (lead-in fragment SVO: 55% English verbs;
lead-in fragment SOV: 63% English verbs; lead-in fragment VSO: 64% English verbs; F(2,
235) = 0.90, p = .41). This shows that the SVO choices did not lead to different switching
patterns when participants did not follow the cued word order (i.e., after SOV or VSO leadin fragments) as compared to when they did (i.e., after SVO lead-in fragments).
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Cross-tabulation of Switch Position with Chosen Word Order and Language
of the Verb with Chosen Word Order for Experiments 2.1, 2.2, 2.3, and 2.4.
Chosen word order
SVO

SOV

VSO

Experiment 2.1
Pre-description switch

481 (.67)

2 (.05)

8 (.17)

Mid-description switch

241 (.33)

35 (.95)

38 (.83)

- English verb

145 (.60)

13 (.37)

4 (.11)

- Dutch verb

96 (.40)

22 (.63)

34 (.89)

Pre-description switch

288 (.49)

190 (.91)

113 (.93)

Mid-description switch

303 (.51)

19 (.09)

8 (.07)

- English verb

166 (.55)

0 (.00)

0 (.00)

- Dutch verb

137 (.45)

19 (1.00)

8 (1.00)

Pre-description switch

300 (.64)

35 (.29)

43 (.34)

Mid-description switch

170 (.36)

86 (.71)

84 (.66)

- English verb

107 (.63)

32 (.37)

16 (.19)

- Dutch verb

63 (.37)

54 (.63)

68 (.81)

Pre-description switch

217 (.56)

118 (.59)

113 (.71)

Mid-description switch

170 (.44)

80 (.41)

46 (.29)

- English verb

92 (.54)

6 (.08)

38 (.83)

- Dutch verb

78 (.46)

74 (.92)

8 (.17)

Experiment 2.2

Experiment 2.3

Experiment 2.4

Note. The numbers between parentheses are column proportions.
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Table 2.5

Summary of Mixed Logistic Regression Analyses for Variables Predicting Participants’
Switch Position in Experiments 2.1, 2.2, 2.3 and 2.4.
Predictor

B

SE B

z-value

p-value

SOV vs. SVO

3.21

0.86

3.73

.0002

VSO vs. SVO

2.06

0.49

4.19

.0000

SOV vs. SVO

-2.43

0.32

-7.51

.0000

VSO vs. SVO

-2.53

0.44

-5.72

.0000

SOV vs. SVO

1.07

0.28

3.81

.0001

VSO vs. SVO

1.12

0.27

4.05

.0000

SOV vs. SVO

1.14

0.28

4.04

.0000

VSO vs. SVO

1.17

0.27

4.26

.0000

1.09

0.25

4.36

.0000

VSO vs. SVO

-0.88

0.27

-3.25

.0012

VSO vs. SOV

-1.02

0.31

-3.34

.0008

SOV vs. SVO

-1.71

0.59

-2.88

.0040

VSO vs. SVO

-1.42

0.61

-2.33

.0200

1.06

0.35

2.99

.0028

SOV vs. SVO × Mid-description vs. Pre-description

2.68

0.67

4.00

.0000

VSO vs. SOV × Mid-description vs. Pre-description

-1.95

0.86

-2.28

.0222

Experiment 2.1
Chosen Word Order:

Experiment 2.2
Chosen Word Order:

Experiment 2.3
Step 1
Chosen Word Order:

Step 2
Chosen Word Order:

Switch Position Confederate:
Mid-description vs. Pre-description
Experiment 2.4
Step 1
Chosen Word Order:

Step 2
Chosen Word Order:

Switch Position Confederate:
Mid-description vs. Pre-description
Chosen Word Order × Switch Position Confederate:

Note. Non-significant predictors were not included in the table. SDs of random intercept terms were for
Exp. 2.1: 1.65 for Participants and 0.73 for Items; Exp. 2.2: 1.73 for Participants and 0.83 for Items; Exp.
2.3, Step 1: 1.27 for Participants and 0.66 for Items; Exp. 2.3, Step 2: 1.27 for Participants and 0.51 for
Items; Exp. 2.4, Step 1: 1.42 for Participants and 0.87 for Items; Exp. 2.4, Step 2: 1.41 for Participants and
0.63 for Items.
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Summary of Mixed Logistic Regression Analyses for Variables Predicting
Participants’ Language of the Verb in Mid-description Switches in
Experiments 2.1, 2.2, 2.3 and 2.4.
Predictor

B

SE B

z-value

p-value

SOV vs. SVO

0.94

0.48

1.96

.0497

VSO vs. SVO

3.01

0.66

4.59

.0000

VSO vs. SOV

2.07

0.77

2.67

.0075

SOV vs. SVO

3.16

1.16

2.72

.0065

VSO vs. SVO

2.37

1.22

1.95

.0523

SOV vs. SVO

1.01

0.28

3.60

.0003

VSO vs. SVO

1.96

0.33

5.97

.0000

VSO vs. SOV

0.95

0.36

2.61

.0091

SOV vs. SVO

1.66

0.32

5.12

.0000

VSO vs. SVO

1.71

0.34

5.04

.0000

1.31

0.29

4.45

.0000

VSO vs. SVO

3.14

0.71

4.41

.0000

VSO vs. SVO

-1.66

0.50

-3.34

.0008

VSO vs. SOV

-4.81

0.83

-5.78

.0000

SOV vs. SVO

2.85

0.73

3.88

.0001

VSO vs. SVO

-0.99

0.53

-1.88

.0606

VSO vs. SOV

-3.85

0.86

-4.46

.0000

1.81

0.38

4.71

.0000

Experiment 2.1
Chosen Word Order:

Experiment 2.2
Chosen Word Order:

Experiment 2.3
Step 1
Chosen Word Order:

Step 2
Chosen Word Order:

Verb Language Confederate:
English vs. Dutch
Experiment 2.4
Step 1
Chosen Word order:

Step 2
Chosen Word Order:

Verb Language Confederate:
English vs. Dutch

Note. Non-significant predictors were not included in the table. SDs of random
intercept terms were for Exp. 2.1: 0.78 for Participants and 1.03 for Items; Exp. 2.2: 0.66
for Participants and 0.67 for Items; Exp. 2.3, Step 1: 0.11 for Participants and 0.13 for
Items; Exp. 2.3, Step 2: 0.09 for Participants and 0.10 for Items; Exp. 2.4, Step 1: 0.59 for
Participants and 0.79 for Items; Exp. 2.4, Step 2: 0.84 for Participants and 0.66 for Items.
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Discussion
Experiment 2.1 showed that participants adapted their syntactic choices to the word
order cued by the lead-in fragments, but only when they did not have to switch and had to
use Dutch in their picture description. When they had to switch and use English, they
nearly always used the SVO word order, irrespective of the word order that was cued. The
analyses on switch position and language of the verb demonstrated that the use of SVO led
to different switching patterns than the use of SOV or VSO. On those infrequent occasions
that a VSO or SOV switch was made, the switches were almost always mid-description,
whereas the distribution of pre- and mid-description switches was more balanced in SVO
sentences. Moreover, the verb in these SOV and VSO switches was more often Dutch than
English, which was not the case in SVO switches, irrespective of whether these SVO
switches were made after an SVO, SOV, or VSO lead-in fragment.
Parts of our data can be accounted for by different explanations. The SVO preference
could have arisen because participants had to switch into English and SVO is simply the
only grammatical word order in English. Although this can explain the higher frequency of
SVO choices, it cannot explain the higher flexibility of switching within this SVO word
order. The same counts for a second possible explanation of the SVO preference, namely
that the all-English fillers could have primed the SVO word order in the critical conditions.
A third explanation for the SVO preference could be that the agent was always depicted on
the left side of the picture, which could have made subject-verb word orders more likely
than verb-subject orders. However, this explanation would predict no differences between
SOV and SVO responses because the agent is named before the action in both these word
orders, which is not what we observed. Fourth, suppression of L1 word orders (SOV and
VSO) could have caused the SVO word order to be more accessible, as is observed with the
suppression of L1 words and associated asymmetrical switching costs in studies on
language switching in word production (e.g., Costa & Santesteban, 2004; Meuter & Allport,
1999). This suppression explanation is difficult to reconcile with the fact that the
participants were never forced to inhibit one of their languages in performing the
experimental task (and, indeed, they sometimes switched when in conditions in which a
switch was not needed; see Table 2.2). The only explanation that covers the complete
pattern of our data is that the shared status of the SVO word order makes it easier for both
languages to be merged in one sentence. This explanation not only accounts for the higher
frequency of SVO switches, but especially for the higher flexibility of switching while using
this word order. Thus, while a combination of factors may have contributed to the
observed SVO preference when switching from Dutch into English, the most plausible
explanation for the combined finding of an SVO preference and a higher flexibility of
switching in SVO descriptions is the shared status of the SVO word order.
To investigate the scope of this explanation, it is critical to examine switching from
English into Dutch as well. As Dutch has three different word orders in transitive sentences,
it could well be that switching into Dutch results in a less predominant preference for the
SVO word order. The argumentation goes as follows. If participants maintain the SVO
preference when they switch into Dutch – even though the lead-in fragments cue the SOV
or VSO word order – and switching flexibility is still higher in the SVO word order when
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participants switch into Dutch, we can safely argue that the shared word order (SVO)
facilitates switching between languages. However, if participants mainly use the cued word
order just as they did in the all-Dutch conditions in Experiment 2.1, and the switching
flexibility is not higher in the SVO word order than in the SOV and VSO word order, the
conclusion of shared word order as a facilitator of code-switching needs to be revised.
Code-switching from English into Dutch was therefore studied in Experiment 2.2.

Experiment 2.2: Switching in monologue from English into Dutch
Method
Participants. We selected 24 participants from the same population as in Experiment
2.1. See Table 2.1 for an overview of the participants’ characteristics.
Materials. The stimuli, design, randomization, and counterbalancing procedures were
identical to Experiment 2.1. In Experiment 2.2, however, we translated all materials that
were Dutch in Experiment 2.1 into English and vice versa, resulting in 72 critical trials with
English lead-in fragments and 108 all-Dutch filler trials (Dutch lead-in fragment + red
background color; the three different lead-in fragments being evenly distributed across the
experiment). The lead-in fragments for the critical items cued the Dutch SVO, SOV, or
VSO word order:
- SVO: A funny picture, because…
- SOV: A funny picture, on which…
- VSO: On this picture…
Procedure; Scoring and Analysis. The apparatus and procedure as well as the scoring
and analyses were identical to those of Experiment 2.1.
Results
The participants produced 1727 picture descriptions, of which 921 contained a codeswitch and 806 contained no code-switch. An overview of the responses per condition is
given in Table 2.7.
The results of the mixed logistic regression analysis on the participants’ likelihood to
use the SVO word order are given in Table 2.3. The analysis yielded a significant effect of
Cued Language and a significant interaction effect of Cued Language by Cued Word Order.
When participants did not have to switch and had to produce (at least one word in) English,
they nearly always chose the SVO word order. However, when they needed to switch and
produce (at least one word in) Dutch, word order preferences depended on the conditions.
The SVO preference remained in the SVO condition, but in the SOV and VSO conditions
there was no real preference for either the cued or the SVO word order (although Table 2.7
suggests a slight preference for SOV in the SOV condition and a slight preference for SVO
in the VSO condition). Similar conclusions can be drawn from ANOVAs on the same data:
Cued Word Order, F1(2, 22) = 54.61, p < .001; F2(2, 70) = 167.12, p < .001; Min F' (2, 37) =
41.16, p < .001; Cued Language, F1(1, 23) = 73.91, p < .001; F2(1, 71) = 690.92, p < .001; Min
F' (1, 28) = 66.76, p < .001; Cued Word Order × Cued Language, F1(2, 22) = 66.63, p < .001;
F2(2, 70) = 205.46, p < .001; Min F' (2, 37) = 50.31, p < .001).
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Table 2.7

Proportions of Response Types per Condition in Experiment 2.2 (Switching in Monologue
from English into Dutch).

Participant:

No switch needed

Switch needed

(language cue = English)

(language cue = Dutch)

SVO

SOV

VSO

SVO

SOV

VSO

does not switch
-

and uses SVO

.85

.85

.83

.07

.09

.10

-

and uses SOV

.00

.00

.00

.00

.01

.00

-

and uses VSO

.00

.00

.01

.00

.00

.00

switches pre-description
-

and uses SVO

.00

.01

.01

.60

.10

.28

-

and uses SOV

.00

.00

.00

.08

.57

.00

-

and uses VSO

.00

.00

.01

.00

.00

.39

switches mid-description
-

and uses SVO

.15

.13

.12

.24

.18

.21

-

and uses SOV

.00

.01

.00

.01

.05

.00

-

and uses VSO

.00

.00

.02

.00

.00

.01

1.00

.99

.96

.91

.37

.59

Total use SVO

Table 2.5 shows the results of the mixed logistic regression analysis on the extent to
which participants switched pre-description or mid-description as a function of the word
order they chose (descriptive statistics are given in Table 2.4). Significant effects of Chosen
Word Order were obtained. When participants used the SOV or VSO word order, they
hardly switched mid-description, but when they used the SVO word order, the relative
number of mid-description versus pre-description switches was quite balanced (see Table
2.4). This interdependency between switch position and chosen word order was also found
in a chi square analysis on the same data: χ2(2) = 171.18, p < .001.
Table 2.4 further suggests that the language of the verb in the mid-description switches
depended on the chosen word order. The verb was never English when SOV or VSO was
used, whereas the distribution of English relative to Dutch verbs was almost fifty-fifty when
SVO was used. This relation between the language of the verb and chosen word order was
confirmed in the mixed logistic regression analysis that is summarized in Table 2.6, as well
as in a chi square analysis: χ2(2) = 29.77, p < .001. In addition, the balanced distribution of
English relative to Dutch verbs in SVO switches was independent of whether these SVO
switches were made after an SVO, SOV, or VSO lead-in fragment (lead-in fragment SVO:
49% English verbs; lead-in fragment SOV: 58% English verbs; lead-in fragment VSO: 59%
English verbs; F(2, 300) = 1.34, p = .26). This shows that the SVO choices did not lead to
different switching patterns when participants did not follow the cued word order (i.e.,
after SOV or VSO lead-in fragments) compared to when they did (i.e., after SVO lead-in
fragments).
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Discussion
Similar to Experiment 2.1, participants in Experiment 2.2 nearly always chose the SVO
word order in SVO conditions. Contrary to Experiment 2.1, however, there was now no
clear preference for either SVO or the cued word order when participants had to switch
into Dutch while being cued with the SOV or VSO word order. Interestingly, this mixed
preference turned out to coincide with the participants’ sentence position of switching.
When participants switched into Dutch and used the SOV or VSO word order, they mainly
did so by switching pre-description (and thus in effect produced a monolingual picture
description). In contrast, almost all mid-description switches (which can be argued to be
the only ‘real’ cases in which the participant actively uses multiple languages within the
picture description itself) were made with the SVO word order. The same restrictions on
switching in SOV and VSO word orders were observed with respect to the language of the
verb. SOV or VSO switches with an English verb were non-existent, whereas SVO switches
were made with both Dutch and English verbs, irrespective of whether the lead-in fragment
cued SVO, SOV, or VSO. These findings demonstrate that English and Dutch can
contribute equally in the SVO word order, without any constraints on the position of
switching or the language of the verb, while switching mid-description with an SOV or
VSO word order is restrictive and generally avoided. Together with the higher frequency of
SVO choices in general, this is evidence that the shared status of the SVO word order
facilitates code-switching.
The next question is how the linguistic behavior of a dialogue partner further
influences bilinguals’ production of code-switched sentences. Do bilinguals align their
code-switching patterns with those of their dialogue partner? And will they do so even
when the dialogue partner produces syntactically unlikely code-switches? In Experiments
2.3 and 2.4, we tested alignment in code-switching by embedding the tasks of Experiments
2.1 and 2.2 in confederate-scripted dialogue.

Experiment 2.3: Switching in dialogue from Dutch into English
Method
Participants. The participants were 25 students from the same population as in
Experiments 2.1 and 2.2. Their background characteristics are reported in Table 2.1. The
confederate was a female student of the Radboud University Nijmegen (age: 23), whose
language background was comparable to the real participants. None of the participants
knew the confederate or were aware that the confederate played a part in the experimental
manipulation.
Materials. Like in Experiments 2.1 and 2.2, an experimental trial consisted of a picture
accompanied by a lead-in fragment and a background color. The additional feature in the
present experiment was a prime utterance by the confederate that was added to each trial.
The lead-in fragments and background colors in the critical trials were the same as in
Experiment 2.1 (Dutch lead-in fragments cueing SVO, SOV, or VSO; green and red
background colors cueing English and Dutch, respectively). We constructed 210 pictures
(105 for the confederate and 105 for the real participant), of which 90 were used in the
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critical trials and 120 in filler trials. The 90 critical pictures were constructed from a pool of
15 different actors, 12 different actions, and 45 different patients3. The names of all actors,
actions, and patients were non-cognates, and their Dutch and English translation
equivalents were matched on lemma log frequency (Dutch: M = 1.30, SD = 0.65; English: M
= 1.37, SD = 0.68) and length in number of letters (Dutch: M = 5.65, SD = 2.22; English: M
= 5.30, SD = 1.39). See Appendix 2.B for the complete list of actors, actions, and patients.
The confederate’s prime utterance consisted of a lead-in fragment that was completed
by a picture description. In both switch and non-switch conditions, the confederate always
used the word order that was cued by the lead-in fragment, even when this would lead to
an ungrammatical picture description. The word order condition in the confederate’s turn
and the participant’s subsequent turn was always the same, so that the confederate’s prime
utterance provided an additional word order prime to the word order cue from the lead-in
fragment in the participant’s turn. The confederate’s utterance was also manipulated with
respect to the position of the code-switch. The switch was either positioned directly at the
first word of the picture description (so: pre-description switch), before the second word of
the picture description (mid-description switch), or before the third word of the picture
description (mid-description switch). The confederate always switched only once in every
utterance. Examples of the confederate’s turn and the participant’s subsequent turn are
given in Table 2.8. This table also shows that the participant always had to switch on the
same trials the confederate switched, and that the actor and the verb always overlapped
between the prime and target. This was done to optimize the conditions for alignment to
occur.
Because the inclusion of all conditions in one list would result in either very long
stimulus lists or very few trials per condition, we distributed the different conditions across
three different stimulus lists, with each list containing six conditions in which a codeswitch was needed and three conditions in which no code-switch was needed. The first list
contained the conditions in which the confederate switched at the first or the second word
of the picture description; the second list contained the conditions in which the
confederate switched at the first or the third word of the picture description; the third list
contained the conditions in which the confederate switched at the second or the third word
of the picture description. The three conditions in which no switch was needed were the
same in each list (SVO, SOV, and VSO). Together with 60 all-English filler items, each
stimulus list consisted of 105 trials (where a trial consists of the confederate’s prime
utterance and the participant’s target item), in which there were always five trials in each
condition. Each stimulus list was randomized into three versions. Randomization and
counterbalancing of items was identical to Experiments 2.1 and 2.2.

3

The reason for a different number of actors and patients in Experiment 3 as compared to Experiments 1 and
2 was the dialogue setting of Experiment 3. In this setting, a picture was needed for both the confederate’s
trials and the participant’s trials. To be able to come up with sufficient picture pairs for the confederate and
the participant and at the same time retain some variation between the pictures to be described, we used
more different actors and patients in the critical trials of Experiment 3.
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Overview of Prime-Target Pairs between the Confederate and Participant in Code-switch
Conditions in Experiment 2.3.

Condition

Trial turn

Lead-in fragment

Picture description

|SVO

Confederate prime

Een grappig plaatje, want…

THE GIRL KICKS THE HORSE

Participant target

Een grappig plaatje, want…

[picture of girl kicking turtle]

Confederate prime

Een grappig plaatje, want…

Het meisje KICKS THE HORSE

Participant target

Een grappig plaatje, want…

[picture of girl kicking turtle]

Confederate prime

Een grappig plaatje, want…

Het meisje schopt THE HORSE

Participant target

Een grappig plaatje, want…

[picture of girl kicking turtle]

Confederate prime

Een grappig plaatje, waarop…

THE GIRL THE HORSE KICKS

Participant target

Een grappig plaatje, waarop…

[picture of girl kicking turtle]

Confederate prime

Een grappig plaatje, waarop…

Het meisje THE HORSE KICKS

Participant target

Een grappig plaatje, waarop…

[picture of girl kicking turtle]

Confederate prime

Een grappig plaatje, waarop…

Het meisje het paard KICKS

Participant target

Een grappig plaatje, waarop…

[picture of girl kicking turtle]

Confederate prime

Op dit plaatje…

KICKS THE GIRL THE HORSE

Participant target

Op dit plaatje…

[picture of girl kicking turtle]

Confederate prime

Op dit plaatje…

Schopt THE GIRL THE HORSE

Participant target

Op dit plaatje…

[picture of girl kicking turtle]

Confederate prime

Op dit plaatje…

Schopt het meisje THE HORSE

Participant target

Op dit plaatje…

[picture of girl kicking turtle]

S|VO
SV|O
|SOV
S|OV
SO|V
|VSO
V|SO
VS|O

Note. The vertical dash (‘|’) in the condition-column refers to the sentence position where the confederate
switched languages. Words in small caps are in English; words in normal face are in Dutch.

Procedure. The participants were tested in a quiet room. Each session started with a
similar familiarization procedure as in Experiments 2.1 and 2.2, in which the confederate
and the real participant sat in front of the same laptop and named the words that were
printed below the pictures in turns. Then, in the true experiment, the confederate and
participant sat opposite each other, both with a laptop in front of them. They were told that
they would be performing a dialogue game in which they had to take turns in describing
pictures and selecting the matching picture. The instructions for describing a picture were
the same as in Experiments 2.1 and 2.2: Read aloud the depicted sentence fragment and
complete it by describing the picture, in which at least one English word has to be used
when the background color is green and at least one Dutch word when the background
color is red. The instructions for choosing the matching picture were to choose the
described picture from two pictures that were displayed on the participant’s laptop by
pressing one of two keys on the laptop. On pressing the key, a new trial began in which the
turns changed; the person who had just chosen a picture now had to describe one (the
participants’ laptops were connected by means of a null modem cable, so that the key press
for choosing the matching picture automatically served as input for the other laptop to
initiate the next trial). The confederate pretended to perform the same task as the real
participant, but was in fact simply reading aloud her entire turn exactly as presented on her
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screen. The confederate always had the first turn in describing the pictures. The
confederate and real participant were treated as if they both were true participants.
The participants started with a block of 12 practice trials and then completed the 105
experimental trials. Each participant was assigned one of the experimental versions
described in the materials section, in which the different stimulus lists were evenly
distributed across the participants (the first and second stimulus lists were assigned to 8
participants; the third stimulus list was assigned to 9 participants). The experiment was run
on laptops using E-prime. Responses were recorded and transcribed. After the
experimental task, the confederate and real participant were taken to different rooms to
perform the L_Lex vocabulary task and to fill in a language history questionnaire (but in
fact only the real participant performed these additional tasks). An entire session lasted
about 60 minutes.
Scoring and Analysis. The scoring and analyses were done as in Experiments 2.1 and
2.2, except that we now also examined whether the participants’ responses were influenced
by the confederate’s utterance. To test this with respect to word order choice, we combined
the data of the present experiment with the data of Experiment 2.1 to directly compare
word order choice in monologue (in which word order was only cued by a lead-in
fragment) with word order choice in dialogue (in which word order was not only cued by a
lead-in fragment, but also primed by the confederate). To analyze alignment of switch
position and language of the verb, a comparison between a Step 1 and Step 2 analysis on
the same data sufficed. The Step 1 analyses were exactly the same analyses as those done in
the monologue experiments; the Step 2 analyses included the confederate’s switch position
respectively language of the verb as an additional predictor. In the analysis on switch
position, we collapsed the conditions in which the confederate switched at the second or
third word into one condition labeled ‘mid-description switch’ (the confederate’s switch
positions were thus scored as either ‘pre-description’ or ‘mid-description’).
Results
The participants produced 966 picture descriptions, consisting of 718 switched
utterances and 248 non-switched utterances. Table 2.9 gives an overview of the participants’
responses.
The results of the mixed logistic regression analysis on the participants’ likelihood to
use the SVO word order are given in Table 2.3. The analysis yielded significant effects of
Cued Word Order and significant interaction effects of Cued Word Order with Cued
Language. When participants had to use Dutch (and so did not have to switch), they always
used the cued word order (see Table 2.9). When participants had to switch and use English,
however, syntactic choices were less absolute. SVO was still always used in the SVO
conditions, but was used in about half of the cases in the SOV and VSO conditions. This
interaction of Cued Word Order and Cued Language was also found in ANOVAs on the
same data: Cued Word Order, F1(2, 23) = 218.04, p < .001; F2(2, 43) = 2017.85, p < .001;
Min F' (2, 28) = 196.77, p < .001; Cued Language, F1(1, 24) = 45.63, p < .001; F2(1, 44) =
536.05, p < .001; Min F' (1, 28) = 42.05, p < .001; Cued Word Order × Cued Language, F1(2,
23) = 19.67, p < .001; F2(2, 43) = 185.14, p < .001; Min F' (2, 28) = 17.78, p < .001).
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Proportions of Response Types per Condition in Experiment 2.3 (Switching in Dialogue from
Dutch into English).
No Switch

Participant:

SVO

SOV

VSO

- and uses SVO

1.00

.00

- and uses SOV

.00

- and uses VSO

Confederate switches

Confederate switches

pre-description

mid-description

SVO

SOV

VSO

SVO

SOV

VSO

.00

.01

.00

.00

.03

.00

.00

1.00

.00

.00

.00

.00

.00

.01

.00

.00

.00

1.00

.00

.00

.00

.00

.00

.01

- and uses SVO

.00

.00

.00

.68

.33

.35

.49

.38

.31

- and uses SOV

.00

.00

.00

.00

.23

.00

.00

.11

.00

- and uses VSO

.00

.00

.00

.00

.00

.30

.00

.00

.12

- and uses SVO

.00

.00

.00

.31

.10

.11

.48

.14

.16

- and uses SOV

.00

.00

.00

.00

.34

.00

.00

.36

.00

- and uses VSO

.00

.00

.00

.00

.00

.24

.00

.00

.40

1.00

.00

.00

1.00

.43

.46

1.00

.52

.47

does not switch

switches pre-descr.

switches mid-descr.

Total use SVO

The combined analysis of Experiments 2.1 and 2.3 in Table 2.3 demonstrates the
influence of the experimental setting on participants’ syntactic choice. In addition to the
already discussed effects of Cued Word Order and Cued Language, this analysis yielded
significant interaction effects of Experimental Setting with Cued Word Order. This effect is
depicted in Figure 2.1: In SOV and VSO conditions, participants in the dialogue
experiment used the SVO word order less frequently than participants in the monologue
experiment. Other interaction effects with Experimental Setting did not significantly
improve the fit of the model. Similar conclusions on the effect of the experimental setting
in the combined analysis can be drawn from an ANOVA (although this analysis did lead to
a significant three-way interaction): Experimental Setting, F1(1, 43) = 24.36, p < .001; F2(1,
115) = 221.95, p < .001; Min F' (1, 53) = 21.95, p < .001; Cued Word Order × Experimental
Setting, F1(2, 42) = 9.42, p < .001; F2(2, 114) = 94.12, p < .001; Min F' (2, 51) = 8.56, p < .05;
Cued Language × Experimental Setting, F1(1, 43) = 8.73, p < .005; F2(1, 115) = 111.56, p
< .001; Min F' (1, 50) = 8.09, p < .005; Cued Word Order × Cued Language × Experimental
Setting, F1(2, 42) = 4.56, p < .05; F2(2, 114) = 57.55, p < .001; Min F' (2, 49) = 4.22, p < .05).
Both the mixed logistic regression analysis and the ANOVA show that the experimental
setting had a prominent effect on the participants’ syntactic choices.
The next analysis focused on participants’ switch position (see Table 2.4 for the
descriptives and Table 2.5 for the analysis). The analysis in Step 1 (see Table 2.5) yielded
significant effects of Chosen Word Order. When participants had chosen SOV or VSO,
they switched mid-description more often than when they had chosen the SVO word order
(see Table 2.4). A chi square analysis gave similar results: χ2(2) = 68.87, p < .001. The
analysis in Step 2, however, also yielded a significant effect of Switch Position Confederate.
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Participants switched more often mid- respectively pre-description when the confederate
had also done so (see Table 2.9). This effect of the confederate’s switch position was only
significant as a main effect, so the confederate’s influence was independent of the word
order the participants used.

Percentage SVO word order chosen

100

monologue
dialogue

80
60
40
20
0
SVO

SOV

VSO

Cued language: English (switch needed)

Figure 2.1

SVO

SOV

VSO

Cued language: Dutch (no switch needed)

Percentages of responses per condition in which the SVO word order was used in
Experiment 2.1 (switching in monologue from Dutch into English) versus Experiment 2.3
(switching in dialogue from Dutch into English).

Table 2.10

Cross-tabulation of the Participant’s Language of the Verb in MidUtterance Switches with the Confederate’s Language of the Verb in
Mid-Utterance Switches for Experiments 2.3 and 2.4.
Confederate

Participant

English verb

Dutch verb

English verb

111 (.55)__

44 (.31) _

Dutch verb

89 (.45)__

96 (.69) _

English verb

91 (.73)__

42 (.32) _

Dutch verb

34 (.27)__

88 (.68) _

Experiment 2.3

Experiment 2.4

Note. The numbers between parentheses are column proportions.

The final analysis focused on the language of the verb in mid-description switches (see
Table 2.4 for descriptives and Table 2.6 for analyses). The analysis in Step 1 shows that the
number of English relative to Dutch verbs was significantly different for each chosen word
order. The use of English verbs relative to Dutch verbs was highest when participants had
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chosen the SVO word order and lowest when they had chosen the VSO word order (see
Table 2.4). This was paralleled by a chi square analysis: χ2(2) = 46.92, p < .001. The analysis
in Step 2, however, shows that the confederate’s verb language also influenced participants’
verb language. Participants more often used a Dutch respectively English verb after the
confederate had done so (see Table 2.10). This effect was only significant as a main effect,
so the confederate’s influence was independent of the word order the participants used.
Discussion
Experiment 2.3 showed that even when the word order cue from the lead-in fragment
was accompanied by a word order prime from the confederate, participants were
influenced by the language they were cued to use. That is, participants still used the SVO
word order more when they had to switch to English than when they had to use Dutch.
This SVO preference was lower than in Experiment 2.1, however. Participants used the
cued word order more often in Experiment 2.3 than in Experiment 2.1. Because the
confederate’s prime utterance was the only addition of Experiment 2.3 to Experiment 2.1,
this effect is evidence of syntactic alignment in bilingual dialogue.
Alignment effects were not only found for word order choice, but also for participants’
switch position and language of the verb. A notable finding here is that the participants
sometimes aligned with both the switch position and the word order of the confederate,
but sometimes also aligned only with the word order but not with the switch position of
the confederate. That is, participants switched quite often mid-description while using the
SOV or VSO word order (especially compared to Experiment 2.1), and did so even when
the confederate had switched pre-description (see Table 2.9). An explanation for this is that
when participants would fully align with the confederate in the conditions in which the
confederate made a pre-description switch to English while using the SOV or VSO word
order, they would encounter a grammaticality problem. A pre-description switch into
English with an SOV or VSO word order is not grammatical, because all lexical elements
are English and the word order is Dutch (this is also why pre-description SOV or VSO
switches to English were not observed in Experiment 2.1). Therefore, in order to produce a
grammatical sentence, participants had to choose between either switching pre-description
and using the SVO word order (thereby aligning with the confederate’s switch position but
not with the confederate’s word order) or ‘license’ the use of the SOV or VSO word order
by including at least a Dutch verb in the picture description (thereby not aligning with the
confederate’s switch position but aligning with the confederate’s word order). This finding
shows that syntactic choice in code-switched dialogue is influenced by an interaction
between processes of alignment and processes of maintaining a grammatical structure.
These processes do not always lead to the same linguistic choices and can therefore
compete in the production of a code-switched sentence. Thus, code-switching in dialogue
is influenced by both intra-individual and inter-individual sources of information. As
stated in the Introduction, this combination of intra- and inter-individual influences on
linguistic behavior is exactly what the interactive alignment model assumes.
In short, the participants in Experiment 2.3 showed a clear tendency to align with the
linguistic behavior of the confederate, but also still preferred not to switch within the SOV
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or VSO word order. Although this interaction of intra- and inter-individual influences on
language processing is exactly what the interactive alignment model predicts, the question
remains whether these alignment effects are specific to switching from Dutch into English.
We therefore studied switching in dialogue from English into Dutch in Experiment 2.4.

Experiment 2.4: Switching in dialogue from English into Dutch
Method
Participants. We selected 24 new participants from the same population as in
Experiments 2.1, 2.2, and 2.3. Table 2.1 provides their background characteristics. The
confederate was the same person as in Experiment 2.3. None of the participants knew the
confederate or were aware that the confederate was involved in the experimental
manipulation.
Materials; Procedure; Scoring and Analysis. The same stimuli and design were used
as in Experiment 2.3, except that all materials that were Dutch in Experiment 2.3 were
translated into English (and vice versa) following the same translation procedure as in
Experiment 2.2. The apparatus and procedure as well as the scoring and analyses were
identical to Experiment 2.3.
Results
The participants produced 1069 picture descriptions (744 switched utterances and 325
non-switched utterances). An overview of the responses per condition is given in Table
2.11.
Table 2.11

Proportions of Response Types per Condition in Experiment 2.4 (Switching from English into
Dutch).
No Switch

Participant:

Confederate switches

Confederate switches

pre-description

mid-description

SVO

SOV

VSO

SVO

SOV

VSO

SVO

SOV

VSO

does not switch
-

and uses SVO

.89

.66

.61

.00

.00

.01

.07

.01

.05

-

and uses SOV

.00

.15

.00

.00

.00

.00

.00

.00

.00

-

and uses VSO

.00

.00

.23

.00

.00

.00

.00

.00

.02

switches pre-description
-

and uses SVO

.02

.00

.00

.79

.06

.16

.56

.06

.23

-

and uses SOV

.00

.02

.00

.00

.80

.00

.00

.31

.00

-

and uses VSO

.00

.00

.00

.00

.00

.65

.00

.00

.38

switches mid-description
-

and uses SVO

.09

.11

.07

.21

.07

.12

.37

.18

.13

-

and uses SOV

.00

.00

.00

.00

.07

.00

.00

.44

.00

-

and uses VSO

.00

.06

.09

.00

.00

.06

.00

.00

.19

1.00

.77

.68

1.00

.13

.29

1.00

.25

.41

Total use SVO
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Table 2.3 presents the results of the mixed logistic regression analysis of the
participants’ likelihood to use the SVO word order. The analysis yielded significant effects
of Cued Word Order and significant interaction effects of Cued Word Order with Cued
Language. In the SVO conditions participants always chose SVO, irrespective of whether
they had to use Dutch or English; in the SOV and VSO conditions participants chose SVO
more often when they had to use English and chose the primed SOV or VSO word order
more often when they had to switch and use Dutch (see Table 2.11). These effects were
paralleled by ANOVAs: Cued Word Order, F1(2, 22) = 52.69, p < .001; F2(2, 43) = 700.86, p
< .001; Min F' (2, 25) = 49.00, p < .001; Cued Language, F1(1, 23) = 51.79, p < .001; F2(1, 44)
= 251.26, p < .001; Min F' (1, 33) = 42.94, p < .001; Cued Word Order × Cued Language,
F1(2, 22) = 32.29, p < .001; F2(2, 43) = 114.53, p < .001; Min F' (2, 35) = 25.19, p < .001).
In addition to these effects of Cued Word Order and Cued Language, the combined
analysis of Experiments 2.2 and 2.4 (see Table 2.3) yielded significant interaction effects of
Cued Word Order with Experimental Setting and of Cued Language with Experimental
Setting. The three-way interaction between Cued Word Order, Cued Language, and
Experimental Setting did not improve the fit of the model. As depicted in Figure 2.2, the
preference for SVO found in Experiment 2.2 was attenuated in Experiment 2.4: The cued
word order was used more often in the confederate-scripted dialogue experiment (in which
word order was not only cued by the lead-in fragment but also primed by the confederate)
than in the monologue experiment (in which word order was only cued by the lead-in
fragment). The interaction of Cued Language with Experimental Setting is reflected in
Figure 2.2 by the less extreme effects of Cued Language in Experiment 2.4 (dialogue) than
in Experiment 2.2 (monologue). This demonstrates that syntactic choice in the dialogue
experiment was not only based on a shared word order preference, but also on the syntactic
choices of the confederate. Similar effects of Experimental Setting on syntactic choice were
found in ANOVAs on the same data: Experimental Setting, F1(1, 46) = 12.58, p < .005; F2(1,
115) = 231.91, p < .001; Min F' (1, 51) = 11.93, p < .005; Cued Word Order × Experimental
Setting, F1(2, 45) = 8.79, p < .005; F2(2, 114) = 102.19, p < .001; Min F' (2, 53) = 8.09, p
< .005; Cued Language × Experimental Setting, F1(1, 46) = 1.35, p > .05; F2(1, 115) = 19.02,
p < .001; Min F' (1, 53) = 1.26, p > .05; Cued Word Order × Cued Language × Experimental
Setting, F1(2, 45) = 0.42, p > .05; F2(2, 114) = 1.62, p > .05; Min F' (2, 70) = 0.33, p > .05).
The results of the analysis of participants’ switch positions are presented in Table 2.5.
The analysis in Step 1 yielded significant effects of Chosen Word Order on participants’
position of switching (see also chi square analysis: χ2(2) = 10.62, p < .01). When
participants used the VSO word order, they switched more often pre-description relative to
mid-description than when they used SVO or SOV (see Table 2.4); in SVO and SOV the
number of pre- and mid-description switches was more balanced. The analysis in Step 2
places these effects in a different perspective, however. This analysis not only yielded a
significant main effect of Switch Position Confederate, but also a significant interaction
between Switch Position Confederate and Chosen Word Order. The relatively large
number of mid-description switches in the SOV word order was only present when the
confederate had also switched mid-description (see Table 2.11); when the confederate had
switched pre-description the participants hardly produced mid-description SOV switches.
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Thus, the effect of chosen word order on participants’ switch positions depended on the
switch position of the confederate.

Percentage SVO word order chosen

100

monologue
dialogue

80
60
40
20
0
SVO

SOV

VSO

SVO

SOV

VSO

Cued language: English (no switch needed) Cued language: Dutch (switch needed)

Figure 2.2

Percentages of responses per condition in which the SVO word order was used in
Experiment 2.2 (switching in monologue from English into Dutch) versus Experiment 2.4
(switching in dialogue from English into Dutch).

Table 2.6 summarizes the analysis on whether the language of the verb in middescription switches was predicted by the word order chosen by the participants (Step 1)
and the language of the verb in the confederate’s utterance (Step 2). The analysis in Step 1
shows that the use of English relative to Dutch verbs differed for each chosen word order
(see also chi square analysis: χ2(2) = 77.08, p < .001). The number of English verbs relative
to Dutch verbs was highest when VSO was used and lowest when SOV was used (see Table
2.4). There was no real preference for using a Dutch or English verb when SVO was used.
The analysis in Step 2 shows that, besides the effect of Chosen Word Order, there was also
an effect of Verb Language Confederate on participants’ language of the verb. Participants
more often used a Dutch verb when the confederate had also done so and, likewise, more
often used an English verb when the confederate had done so (see Table 2.10).
Discussion
The global pattern of responses in Experiment 2.4 (dialogue from English to Dutch)
was similar to those in Experiment 2.2 (monologue from English to Dutch). Syntactic
choices were influenced by the cued language and cued word order, the majority of the
code-switches were made with SVO word orders, and the SVO word order was the only
word order in which participants did not have a preference towards using either a Dutch or
an English verb. These findings support the conclusion that bilinguals prefer the SVO word
order for code-switching.
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However, the responses in Experiment 2.4 were not as strongly directed towards this
shared word order preference as in Experiment 2.2. Participants in Experiment 2.4 used the
cued SOV and VSO word order more often than participants in Experiment 2.2, switched
mid-description in a non-shared word order, and had a preference to use the English verb
in VSO mid-description switches. These responses are a sign of the confederate’s influence.
The more frequent use of the cued word orders seems to be driven by syntactic priming
from the confederate’s utterance, and the participants’ non-SVO mid-description switches
reflect the confederate’s use of this word order and switch position. Likewise, the
preference for using an English verb in VSO mid-description switches can be accounted for
by the fact that the verb in the confederate’s mid-description switches was always English.
Similar to Experiment 2.3, Experiment 2.4 showed how intra- and inter-individual
mechanisms of syntactic choice in code-switching interact. That is, in Experiment 2.4, we
found that the relatively high number of SOV mid-utterance switches was modulated by
the confederate’s switch position. The large number of mid-description switches when
using SOV was only present when the confederate had also switched mid-description. This
influence of the confederate was not so strong when participants used the VSO word order.
In these cases, participants fully aligned with the confederate’s mid-description switches in
only 19% of the cases (compared to 44% in the SOV condition; see Table 2.11). A possible
explanation for this is that the verb in the confederate’s VSO mid-description switches was
always English (the confederate’s mid-description switches were always either at the second
[subject] or at the third word [object] of the picture, so never at the first word [verb]). Thus,
the language of the verb (English) was not matched with the Dutch-specific VSO word
order, resulting in an ungrammatical sentence. This was not the case in the confederate’s
mid-description SOV-switches, in which the verb was always Dutch and hence matched
the Dutch-specific SOV word order. The finding that the participants aligned less strongly
with the mid-description VSO switches than with the mid-description SOV switches
suggests that it was easier for the participants to align with the confederate when she
produced a grammatical sentence than when she produced an ungrammatical sentence.
In sum, the observed alignment effects demonstrate that a dialogue partner’s linguistic
behavior is a strong predictor of a speaker’s own linguistic behavior in code-switching,
interacting with the general preference for a shared word order. Similar to Experiment 2.3,
Experiment 2.4 has shown strong evidence of an interaction between inter- and intraindividual processes in code-switching, which implies that the assumptions of the
interactive alignment model also apply to code-switching in bilingual dialogue.

General Discussion
The goal of this study was to connect theories of alignment in dialogue (Pickering &
Garrod, 2004), sentence-level code-switching (e.g., Myers-Scotton, 2002; Poplack, 1980),
and cross-language syntactic priming (e.g., Hartsuiker et al., 2004) by experimentally
studying the cognitive mechanisms of code-switching in monologue and dialogue. In doing
so, we provided experimental evidence for corpus-based code-switching theories, and
extended Pickering and Garrod’s (2004) interactive alignment model to code-switching in
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bilingual dialogue. We used monologue and dialogue versions of a picture-driven
sentence-completion task, in which Dutch-English bilinguals completed Dutch or English
lead-in fragments that cued either the (shared) SVO word order or the (Dutch-specific)
SOV or VSO word orders by describing pictures using at least one Dutch or English word
(as cued by a background color). We investigated the roles of shared word order and the
speech of a dialogue partner with respect to participants’ syntactic choices, sentence
positions of switching, and verb language choices in their production of code-switched
sentences.
With respect to the role of word order, the overall pattern was that participants
predominantly chose the SVO word order (which is shared between Dutch and English) to
switch between languages. The SVO word order also proved more flexible with respect to
code-switching patterns than the SOV and VSO word orders. Switching in SVO word
order occurred both pre-description and mid-description and with both Dutch and English
verbs, whereas switching in SOV or VSO word orders was more constrained: Predescription SOV or VSO switches only occurred when they were made into Dutch, and
mid-description SOV or VSO switches were infrequent in general and occurred almost
exclusively in combination with a Dutch verb. With respect to alignment in dialogue, the
confederate’s utterances strongly influenced participants’ linguistic choices. Participants
aligned their syntactic choices, switch positions, and verb language choices with those of
the confederate. Alignment was especially strong when the confederate produced
grammatical switches, but also occurred when the confederate made ungrammatical
switches.
Word order effects on code-switching
The observed SVO preference in code-switching is consistent with the equivalence
constraint (Poplack, 1980) and earlier corpus-based studies in which this preference for
shared word order was also observed (Deuchar, 2005; Eppler, 1999; Lipski, 1978; Pfaff,
1979; Poplack & Meechan, 1995), as well as with cross-language syntactic priming studies
in which priming typically occurred in shared word orders (e.g., Bernolet et al., 2007;
Hartsuiker et al., 2004; Loebell & Bock, 2003). The finding that there was no preference to
use a Dutch or an English verb in SVO mid-description switches and a high preference to
use a Dutch verb in SOV and VSO mid-description switches is in line with Myers-Scotton’s
(1997, 2002) matrix language proposal that the language of the inflected verb needs to
match grammatically with the chosen word order. This grammatical matching between the
verb and the chosen word order is easier when a shared word order is used and, therefore,
leads to fewer restrictions with respect to the grammaticality of the code-switch.
Whereas these theories on syntactic aspects of code-switching have been based on
corpus analyses of natural speech in uncontrolled conditions, the findings of the present
study are based on a systematic manipulation of word order conditions. This experimental
manipulation enabled us to connect our results to studies of cross-language syntactic
priming, and showed that effects of shared word order are not only present in situations
where a prime sentence is given in one language and a target sentence in the other, but also
in code-switching, a frequent phenomenon in the natural discourse of bilinguals and a
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hallmark of bilingual processing. At the same time, by leaving participants free to generate
the structure and positioning of their switches themselves, we stayed relatively close to
corpus-based studies of code-switching. This embedding of relatively free code-switching
in an experimentally controlled setting is a way to bridge the gap between linguistic and
psycholinguistic approaches to the study of code-switching (see Gullberg et al., 2009,
Kootstra et al., 2009, and Chapter 1 and 5 of this dissertation, for further discussion).
With respect to the theoretical interpretation of our effects, the combination of a
higher frequency and a higher flexibility of switching in the SVO word order was crucial.
That is, while the higher frequency of SVO choices alone could have been accounted for by
a number of explanations (see the discussion of Experiment 2.1), the higher flexibility of
switching in the SVO word order demonstrates that the observed SVO preference is truly
caused by its shared status. When using SVO, participants used both Dutch and English
verbs equally often and switched both pre- and mid-description, irrespective of the
direction of switching. In contrast, when SOV or VSO was used, participants hardly
switched mid-description and almost exclusively used Dutch verbs. This constrained
switching in SOV and VSO sentences and unconstrained switching in SVO sentences
suggests that the SVO word order is considered language-neutral (or: shared). The shared
status of the SVO word order enables switches to occur at any position and with any word
in the sentence without undermining the grammatical coherence of the sentence.
In terms of cognitive mechanisms, the observed shared word order preference
confirms the processing-based hypothesis on the role of shared word order in codeswitching we formulated in the introduction of this chapter, namely that the co-activation
of languages caused by shared word order facilitates code-switching. This hypothesis was
based on evidence presented in, for example, Kroll et al. (2006) and Kootstra et al. (2009)
that languages can be co-activated at all levels of processing, which suggests that language
processing in bilinguals is based on an interactive processing system. This interactivity of
the processing system is exactly what is also assumed in the interactive alignment model.
When we apply this hypothesis of language co-activation caused by shared word order to
the interactive alignment model, the explanation of our code-switching findings is quite
straightforward. Code-switching entails the co-activation and integration of words from
both languages into one sentence. The interactivity between the different levels of
processing that is assumed in the interactive alignment model entails that this co-activation
resonates through the different levels of the processing system, including the syntactic level.
This enhances the likelihood that a shared word order is selected. The same account can
also explain the higher flexibility of switching in a shared word order: When a shared
syntactic structure is activated, this will result in more co-activation than when a nonshared word order is activated. The co-activation caused by this shared word order
resonates through the processing system, and thus makes elements from both languages
more readily available for selection than when a non-shared word order was activated.
This interpretation of shared word order in code-switching shows how syntactic
choice in code-switching can be accounted for in cognitive terms. The interactivity
between processing levels that is assumed in the interactive alignment model proved to be
critical for explaining how co-activation and selection of elements from multiple languages
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concur with co-activation at the syntactic level, thus explaining why the use of words from
multiple languages is facilitated by a shared word order. In this respect, the study of codeswitching can be informative to what Ferreira and Slevc (2007) called a “perennial debate”
in sentence production theories on the way the syntactic level of processing interacts with
other levels processing, such as the lexical level.
Alignment effects on code-switching
The observed alignment effects are related to observations in earlier studies on the
influence of a dialogue partner on code-switching (e.g., Fokke et al., 2007; Treffers-Daller,
1997). As discussed in the introduction of this chapter, these studies demonstrated that
bilinguals adapt their propensity to switch to their interlocutor and to the discourse
situation in general. Our study went one step further by showing that bilinguals not only
adapt to the sheer occurrence of code-switches, but also align the way these switches are
syntactically integrated into a sentence. Although alignment was present even when the
confederate had switched at syntactically unlikely points, it was strongest when the
confederate had switched at syntactically likely points. This suggests that alignment is a
powerful mechanism of syntactic choice in code-switching, which interacts with
mechanisms of syntactic choice in code-switching that are internal to the speaker.
The interactive alignment model proposes that interlocutors’ representations are
linked at all representational levels in their language processing systems. A resonance of
activated linguistic representations between the interlocutors’ language processing systems
then enables alignment to occur. In Pickering and Garrod’s (2004) original conception of
the interactive alignment model, however, no explicit claims about bilingual processing
were made. It is evident from our findings that the model can be extended with the
assumption that not only interlocutors but also languages interact in bilingual dialogue
processing. As already shown in the ‘Word order effects on code-switching’ section above,
this assumption of language interaction is based on the same interactive processing system
as the interactive alignment model, and a combination of this assumption of language
interaction with the alignment model leads to a straightforward explanation of the word
order effects we found. Interestingly, besides accounting for our word order effects, this
extended alignment model also explains why alignment was strongest when the
confederate had produced a switch in a shared word order and why full alignment not
always occurred when the confederate had produced a switch at a syntactically unlikely
point. In switches with a shared word order, the resonance within and between
interlocutors assumed by the interactive alignment model is supported by a resonant
pattern of co-activated languages. This resonance enables alignment between dialogue
partners to occur in an undisrupted manner. When the confederate produces a switch at a
syntactically unlikely point in a non-shared word order, however, the co-activation of
languages is not that strong or is sometimes even disrupted (which occurred for instance in
those cases where the confederate had switched in a Dutch-specific syntactic structure and
used an English verb, resulting in a ‘language clash’ in the processing system). This
disruption of co-activation can hamper the full resonance within and between speakers
that enables alignment to occur, which explains why participants did not always fully align

SYNTACTIC ALIGNMENT AND SHARED WORD ORDER IN CODE-SWITCHING

55

with ungrammatical switches by the confederate. An extension of the alignment model
with the assumption that languages can be co-activated and that this co-activation of
languages can resonate through the system within and between interlocutors provides a
strong account for the findings in the present study. This extension of the alignment model
also improves the model’s generalizability to bilingual dialogue.
Although the extension of the alignment model with the assumption of language coactivation that can resonate through the system provides a sound explanation of the
findings in this study, it is important to investigate the scope of this account. This can be
done by manipulating other factors known to influence alignment and co-activation.
Factors known to influence alignment are, for instance, lexical overlap between primetarget picture pairs (e.g., Branigan et al, 2000; Schoonbaert et al., 2007) and the interactivity
of the dialogue situation (e.g., Branigan, Pickering, McLean, & Cleland, 2007; see also
Pickering & Garrod, 2004). Factors known to modulate co-activation (and hence the
production of code-switches) are the cognate status of words (e.g., Broersma, Isurin,
Bultena, & de Bot, 2009; Witteman & Van Hell, 2008) and bilinguals’ level of dominance in
both languages (e.g., Costa & Santesteban, 2004; Meuter & Allport, 1999). The present
study employed optimal conditions for alignment because of the lexical overlap between
primes and targets and the interactive dialogue situation we simulated. The study also
controlled for the influence of cognates by excluding them from the critical trials and for
variations in language dominance by selecting a relatively homogeneous group of
participants. Future studies may investigate to what extent these factors further influence
the production of code-switches in bilingual dialogue (see Chapters 3 and 4 of this thesis).
Conclusion
The present study has combined theory and methodology from structural linguistics
and psycholinguistics to study the cognitive mechanisms of sentence-level code-switching
in monologue and dialogue. We have demonstrated that syntactic choice in the encoding
of code-switched sentences is a dynamic process in which intra- and inter-individual
mechanisms of syntactic choice interact. The results call for an extension of the interactive
alignment model with mechanisms of co-activation of languages in bilingual language
processing. This extension not only enriches the alignment model, but also provides a
productive framework for the study of code-switching and bilingual sentence production
in rich discourse situations.
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Appendix 2.A
Actors, Actions, and Patients Used in Experiments 2.1 and 2.2
Actors
boy - jongen; farmer - boer; fireman - brandweerman; girl - meisje; granny - oma;
knight - ridder; lady - dame; painter - schilder; sailor - matroos; waitress - serveerster; witch
- heks; wizard - tovenaar
Actions
call - roepen; carry - dragen; catch - vangen; chase - achtervolgen; cut - snijden; hit slaan; kick - schoppen; paint - beschilderen; push - duwen; stroke - aaien; enchant betoveren; watch - bekijken
Patients
axe - bijl; basket - mand; bottle - fles; box - doos; carrot - wortel; chain - ketting; chair stoel; chicken - kip; deer - hert; dog - hond; doll - pop; donkey - ezel; duck - eend; fridge koelkast; frog - kikker; glove - handschoen; gun - geweer; horse - paard; key - sleutel; knife mes; lion - leeuw; monkey - aap; mushroom - paddestoel; onion - ui; parrot - papegaai;
pencil - potlood; pig - varken; present – cadeau; rabbit - konijn; raccoon - wasbeer; spoon lepel; squirrel - eekhoorn; suitcase - koffer; tree - boom; turtle - schildpad; waiter - ober

Appendix 2.B
Actors, Actions, and Patients Used in Experiments 2.3 and 2.4
Actors
boy - jongen; chef - kok; dog - hond; farmer - boer; fireman - brandweerman; girl meisje; granny - oma; knight - ridder; lady - dame; lion - leeuw; painter - schilder; sailor matroos; waitress - serveerster; witch - heks; wizard - tovenaar
Actions
call - roepen; carry - dragen; catch - vangen; chase - achtervolgen; cut - snijden; hit slaan; kick - schoppen; paint - beschilderen; push - duwen; stroke - aaien; tickle - kietelen;
watch - bekijken
Patients
axe - bijl; basket - mand; bottle - fles; box - doos; carrot - wortel; chain - ketting; chair stoel; coat - jas; deer - hert; doll - pop; dress - jurk; fridge - koelkast; glove - handschoen; gun
- pistool; knife - mes; lettuce - sla; mushroom - paddestoel; onion - ui; pencil - potlood;
peanut - pinda; present - cadeau; safe - kluis; key - sleutel; spoon - lepel; suitcase - koffer;
tree - boom; bird - vogel; chicken - kip; donkey - ezel; duck - eend; frog - kikker; hippo nijlpaard; horse - paard; monkey - aap; moose - eland; parrot - papegaai; peacock - pauw;
pig - varken; rabbit - konijn; raccoon - wasbeer; rhino - neushoorn; squirrel - eekhoorn;
turkey - kalkoen; turtle - schildpad; waiter - ober
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Appendix 2.C
Details of the Mixed-Effects Analyses
The basic analyses on word order choice, switch position, and language of the verb
were all based on a full model including the main effects of the manipulated variables and
their interactions as fixed effects, and included by-item and by-participant intercept
variance (random intercepts). By-item and by-participant random slopes for predictor
variables were not included in the models, because the focus of the present study was not
on differences between items or participants (see, e.g., Baayen, 2008, for more information
on random slope models). In the combined analyses on word order choice (Experiments
2.1 & 2.3; Experiments 2.2 & 2.4) and the Step 2-analyses on switch position and language
of the verb (in Experiments 2.3 and 2.4), interaction effects were left out of the model when
they did not significantly improve the model. This was done with the following formula:
anova(LmerModel_WithInteraction, LmerModel_WithoutInteraction). This formula produces a chi
square value with an accompanying p-value, which indicates whether the fit of the new
model is significantly better than the old model. Based on this procedure, the formulas that
constituted our final models are given below.
Experiments 2.1 and 2.2
Analysis on word order choice
lmer(SVOuse ~ CuedWordOrder * CuedLanguage + (1|Participant) + (1|Item), DataAllResponses,
family = “binomial”)

Analysis on switch position
lmer(SwitchPosition ~ ChosenWordOrder + (1|Participant) + (1|Item), DataOnlySwitchResponses,
family = “binomial”)

Analysis on language of the verb
lmer(VerbLanguage ~ ChosenWordOrder + (1|Participant) + (1|Item), DataOnlyMidDescrSwitches,
family = “binomial”)

Experiment 2.3
Analysis on word order choice
lmer(SVOuse ~ CuedWordOrder * CuedLanguage + (1|Participant) + (1|Item), DataAllResponses,
family = “binomial”)

Combined analysis of Experiments 2.1 and 2.3
lmer(SVOuse ~ CuedWordOrder * CuedLanguage + ExperimentalSetting * CuedWordOrder +
(1|Participant) + (1|Item), DataAllResponses, family = “binomial”)

Analysis on switch position
Step1-analysis:
lmer(SwitchPosition ~ ChosenWordOrder + (1|Participant) + (1|Item), DataOnlySwitchResponses,
family = “binomial”)

Step2-analysis:
lmer(SwitchPosition ~ ChosenWordOrder + SwitchPositionConfederate + (1|Participant) + (1|Item),
DataOnlySwitchResponses, family = “binomial”)
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Analysis on language of the verb
Step1-analysis:
lmer(VerbLanguage ~ ChosenWordOrder + (1|Participant) + (1|Item), DataOnlyMidDescrSwitches,
family = “binomial”)

Step2-analysis:
lmer(VerbLanguage ~ ChosenWordOrder + VerbLanguageConfederate + (1|Participant) + (1|Item),
DataOnlyMidDescrSwitches, family = “binomial”)

Experiment 2.4
Analysis on word order choice
lmer(SVOuse ~ CuedWordOrder * CuedLanguage + (1|Participant) + (1|Item), DataAllResponses,
family = “binomial”)

Combined analysis of Experiments 2.2 and 2.4
lmer(SVOuse ~ CuedWordOrder * CuedLanguage + ExperimentalSetting * CuedWordOrder +
ExperimentalSetting * CuedLanguage + (1|Participant) + (1|Item), DataAllResponses, family =
“binomial”)

Analysis on switch position
Step1-analysis:
lmer(SwitchPosition ~ ChosenWordOrder + (1|Participant) + (1|Item), DataOnlySwitchResponses,
family = “binomial”)

Step2-analysis:
lmer(SwitchPosition ~ ChosenWordOrder * SwitchPositionConfederate + (1|Participant) + (1|Item),
DataOnlySwitchResponses, family = “binomial”)

Analysis on language of the verb
Step1-analysis:
lmer(VerbLanguage ~ ChosenWordOrder + (1|Participant) + (1|Item), DataOnlyMidDescrSwitches,
family = “binomial”)

Step2-analysis:
lmer(VerbLanguage ~ ChosenWordOrder + VerbLanguageConfederate + (1|Participant) + (1|Item),
DataOnlyMidDescrSwitches, family = “binomial”)

Further notes to the analyses
In some conditions in the analyses on word order choice, the cued word order was
used in 100% of the cases. Because it is not possible to perform a logistic regression analysis
when there is no variation in all conditions, these responses were recoded by counting one
response in each of these conditions as a response in which the cued word order was not
used.
In mixed-effects analyses, manipulated factors are transformed into dummy predictor
variables, in which one level of a factor always serves as a reference category to which the
other levels of a factor are compared. Thus, in factors with three levels (such as Cued Word
Order), the analysis compares the difference between level 1 (reference category, say SVO)
and level 2 (SOV) and between level 1 (SVO) and level 3 (VSO), but not between level 2
and level 3 (SOV vs. VSO). To analyze level 2 versus level 3 as well, the analysis was done
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again, but then with a different reference category (e.g., SOV as a reference category).
Based on this dummying, the interaction terms as presented in the tables should be
interpreted as the effect of one dummy variable (e.g., SVO vs. SOV) on the effect of another
dummy variable (e.g., English language cue vs. Dutch language cue). In other words,
interaction terms refer to whether the effect of, for instance, SVO vs. SOV is different for
the English Language Cue condition vs. the Dutch Language Cue condition.
Further readings
For more information on mixed-effects modeling using R, see Baayen (2008) and
Baayen, Davidson, and Bates (2008). For an in-depth discussion on statistical techniques in
psycholinguistic research in general, see the special issue of Journal of Memory and
Language, Volume 59, Issue 4 (2008).
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You say tomato, I say TOMAAT
How socio-interactional and lexical factors influence
code-switching in dialogue*
CHAPTER 3

ABSTRACT

Research on joint action and dialogue has shown that dialogue partners align to each
other’s linguistic behavior. In bilingual dialogue, interlocutors frequently use two languages
in one and the same utterance (code-switching). We investigated interactive alignment in
code-switching and tested whether interactive alignment interacts with a purely lexical
mechanism known to influence code-switching: triggering by words with a similar form
across languages. Dutch-English bilinguals described pictured events to each other in a
dialogue game in which a confederate’s code-switching was manipulated. The pictures
contained a cognate (e.g., tomato-tomaat), a false friend (e.g., rock-rok [skirt]), or a
language-nonambiguous control word (e.g., coat-jas). Participants were more likely to
switch when the confederate had switched, and this alignment tendency was enhanced
when pictures contained a cognate or false friend. These results call for a joint-action
perspective on bilingual speech in which social and lexical processes interact.

*

This chapter has been invited for resubmission.
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Introduction
One of the most salient aspects of conversations between people is the high degree to
which speakers coordinate their behavior. Dialogue partners not only mirror each other’s
non-linguistic behavior, such as eye gaze (Richardson, Dale, & Kirkham, 2007), spatial
perspective taking (Schober, 1993), and body posture (Shockley, Baker, Richardson, &
Fowler, 2007), they also repeat each other’s linguistic behavior by using the same words
(Brennan & Clark, 1996), syntactic structures (Branigan, Pickering, & Cleland, 2000), and
even the same pronunciation (Pardo, 2006). Such coordination in dialogue is taken to be
based on a representational connection between interlocutors, in which interlocutors come
to activate and select the same representations when speaking to each other and thus
become interactively aligned (Pickering & Garrod, 2004). This interactive alignment in
dialogue runs in the service of smooth and mutually intelligible communication and shows
that dialogue is a prime example of a joint action (Clark, 1996; Garrod & Pickering, 2009;
Sebanz, Bekkering, & Knoblich, 2006).
The processing mechanisms of interactive alignment in linguistic behavior are
described in the interactive alignment model (Pickering & Garrod, 2004; see Figure 1.1,
Chapter 1). This model specifies the processing levels (situation model, semantic, syntactic,
lexical, phonological, and phonetic) that are involved in producing and comprehending
linguistic messages in dialogue. A key principle of the model is that representations that are
activated to produce messages are also activated to comprehend messages. This principle
creates a representational connection between interlocutors: When interlocutor A activates
representations to produce a message, interlocutor B activates the same representations to
comprehend the message. When interlocutor B then wants to produce a message, these
representations are still relatively highly activated and hence have an increased chance to
be selected by interlocutor B. Thus, the interactive alignment model assumes that language
use in dialogue is situated in the ongoing discourse, in which the activation of semantic,
syntactic, lexical, and phonological representations that are involved in producing
utterances is strongly influenced by interpersonal processes.
In this study, we investigated interactive alignment in bilingual dialogue. What makes
bilingual dialogue interesting is that it not only involves interaction between interlocutors,
but also between languages. That is, as consistently found in studies on bilingual language
processing, linguistic representations from a bilingual’s two languages can be co-activated
at multiple processing levels in both language production and comprehension (e.g.,
Colomé, 2001; Hartsuiker, Pickering, & Veltkamp, 2004; Van Assche, Duyck, Hartsuiker, &
Diependaele, 2009; van Hell & de Groot, 1998; see Kootstra, van Hell, & Dijkstra, 2009, for
a review). The influence of this cross-language activation in natural discourse is reflected in
code-switching, the phenomenon in which bilinguals use both their languages in the same
utterance. Code-switching is a hallmark of bilingual speech and occurs in situations
ranging from natural conversations (Auer, 1998) to psychotherapeutical sessions (Pavlenko,
2005). It shows the deep-seated plasticity of human language processing and has inspired
research in disciplines varying from cognitive neuroscience and psychology (e.g., Moreno,
Federmeier, & Kutas, 2002; van Hell & Witteman, 2009) to theoretical and historical
linguistics (e.g., Muysken, 2000, 2008; Myers-Scotton, 2002).
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Interactive alignment in code-switching has thus far only been investigated in syntactic
processing. Kootstra, van Hell, and Dijkstra (2010, see Chapter 2 of this thesis) asked pairs
of Dutch-English bilinguals to code-switch while they were taking turns in describing a
picture and selecting the matching picture. One participant was always a confederate, who
was scripted to use particular word orders when producing a code-switched sentence. The
real participants had a strong tendency to copy the word order of their picture descriptions
with those of the confederate. This implies that syntactic alignment crosses language
boundaries and can thus influence the grammatical form of code-switches in bilingual
dialogue. However, this result was based on a situation in which participants were forced to
code-switch. A strong theory of interactive alignment should not only be able to account
for syntactic processes in forced code-switching, but also for the spontaneous production
of code-switches when code-switching is optional. Therefore, the first issue we examined in
the present study is whether interactive alignment influences language choice: Is a bilingual
person more likely to code-switch after his/her interlocutor has just done so? Investigating
this question will provide more insight into the role of interactive alignment in bilingual
dialogue, but will also add to our knowledge on joint action in social interaction more
generally (e.g., Sebanz et al., 2006).
The second issue we investigated is to what extent code-switching in dialogue is
influenced by a purely lexical variable: lexical triggering of code-switching. Lexical
triggering refers to the mechanism by which language-ambiguous words (e.g., cognates,
translations that overlap in phonology across languages, like the English-Dutch ‘tomato’‘tomaat’) facilitate, or trigger, a speaker to switch from one language to the other (Broersma
& de Bot, 2006; Clyne, 1980). Thus, the likelihood that a Dutch-English bilingual produces
a code-switch would be higher in the sentence ‘The boy puts the tomato in the fridge’ than
in ‘The boy puts the carrot in the fridge’, because ‘tomato’ overlaps with its Dutch
translation ‘tomaat’ but ‘carrot’ does not overlap with its Dutch translation ‘wortel’. This
triggering mechanism is in line with the ubiquitous finding that the activation of cognates
in language processing leads to a relatively high level of cross-language activation in the
bilingual’s mind (e.g., Christoffels, Firk, & Schiller, 2007; Costa, Caramazza, & SebastiánGallés, 2000; Van Assche et al., 2009; van Hell & Dijkstra, 2002). This cross-language
activation caused by cognates makes both languages highly available for selection and can
thus trigger the use of both languages in the same utterance.
Lexical triggering has thus far mainly been studied by means of analyses of natural
language corpora (Broersma & de Bot, 2006; Broersma, Isurin, Bultena, & de Bot, 2009;
Broersma, 2009). For example, Broersma and de Bot (2006) counted code-switches in a
corpus of conversations between Dutch/Moroccan-Arabic bilinguals and found that
switches occurred more often in sentences containing a language-ambiguous word than in
sentences without language-ambiguous words. Although these studies presented important
first statistical evidence for the lexical triggering hypothesis on the production of codeswitches, the data collection method (i.e., recording of code-switched speech in natural
discourse) offers only limited control on potentially intervening variables. This makes it
difficult to judge whether lexical triggering of code-switching is a systematic finding. The
lexical triggering hypothesis therefore needs to be validated with experimental data.
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An especially interesting issue is how lexical triggering influences code-switching in
combination with interactive alignment. That is, although the language corpora from
earlier studies on lexical triggering mostly come from natural dialogue situations, the
analyses are typically broken down into individual-action, lexical processes in single
sentences. The question therefore remains how lexical triggering influences code-switching
when studied together with interactive alignment in dialogue. In other words, to what
extent does the use of the word ‘tomato’ make a Dutch-English bilingual more likely to
code-switch when his/her interlocutor has just code-switched relative to when his/her
interlocutor has not just code-switched? This issue pertains both to the scope of lexical
triggering and the scope of the interactive alignment model. That is, the interactive
alignment model emphasizes the importance of interpersonal processes, but does not
specify to what extent these interpersonal processes are sensitive to cross-language lexical
activation processes that have thus far only been investigated as an individual action. We
therefore investigated the combined role of lexical triggering and interactive alignment as
potential factors influencing code-switching in dialogue.
The final issue we investigated is whether lexical triggering concerns only cognates,
which overlap across languages in both form and meaning, or also false friends, which
overlap in form but not in meaning (e.g., the Dutch-English ‘rock’-‘rok’ [skirt]). Like
cognates, false friends have been found to cause cross-language activation in the bilingual
mind (e.g., Dijkstra, Grainger, & van Heuven, 1999; Jared & Szucs, 2002) and could
therefore trigger code-switching. In a corpus analysis of Russian-English conversations,
Broersma et al. (2009) took the first steps in addressing this question and observed that
false friends indeed triggered code-switching. However, as noted earlier, it is important to
validate corpus-based analyses with experimental data. We therefore studied the role of
both false friends and cognates as potential triggers for code-switching more systematically
in an experimental setting.
To sum up, we set out to answer three questions: (1) is a bilingual’s likelihood to codeswitch influenced by the code-switching of a dialogue partner (interactive alignment), (2)
to what extent does lexical triggering by language-ambiguous words further influence
code-switching in combination with interactive alignment, and (3) is cross-language form
overlap only (i.e., false friends) sufficient to trigger code-switching or should trigger words
also share their meaning across language (i.e., cognates)? To answer these questions, we
designed a dialogue game in which a confederate and a real participant took turns in
describing a picture and selecting the matching picture. The pictures contained a cognate
(cross-language form and meaning overlap), a false friend (cross-language form overlap
only), or a control word (no cross-language overlap), and the confederate was scripted in
each trial to code-switch or not while describing a picture. The critical question was to
what extent the participant’s likelihood to code-switch during his/her picture description
was influenced by the confederate’s code-switching and by the type of trigger word that
was depicted in the picture. Importantly, this methodology allows for the systematic,
experimental study of lexical and socio-interactional variables in a relatively natural
dialogue situation in which language choice is free. Our study thus provides a
methodological bridge between corpus-based studies on code-switching in natural
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conversations and laboratory studies on language switching that provide experimental
control but are typically restricted to single-word tasks in which language choice is not free
but a manipulated variable (e.g., Costa & Santesteban, 2004; Meuter & Allport, 1999; see
Gullberg, Indefrey, & Muysken, 2009, for more thoughts on the integration between
corpus-based and laboratory-based research techniques for the study of code-switching).

Method
Participants
The participants were 36 students of Radboud University Nijmegen (Age: M = 23.31,
SD = 3.48). All were native speakers of Dutch who had started to learn English as a second
language from 5th grade onwards, and have been exposed to English through popular
media and English books. Participants’ self-ratings of their English language skills (M =
5.91, SD = 0.71, where 1 is very poor and 7 is native-like) and their scores on an English
proficiency test (L_Lex Vocabulary Test [Meara, Milton, & Lorenzo-Dus, 2001]: M = 76.08,
SD = 11.761) revealed that the participants were fairly proficient speakers of English. The
participants reported that they code-switch in their daily lives from time to time (M = 2.98;
SD = 0.82, where 1 is never and 5 is very often).
The confederate was a student of the same university (age: 24), whose language
background was comparable to the real participants. None of the participants knew the
confederate or was aware that the confederate played a part in the experimental
manipulation.
Materials
An experimental item was defined as the combination of a picture described by the
confederate (prime) and a picture to be described by the participant (target). The picturepairs were line drawings of transitive events involving an actor, action, patient, and a
prepositional phrase (see Table 3.1 for examples). We created 72 prime-target picture-pairs
for critical trials and 36 for filler trials. The critical trials were constructed from a pool of 12
actors, 12 actions, 72 patients, 8 prepositions, and 24 nouns in the prepositional phrase,
which were distributed evenly across the 72 pictures. All words were matched between
Dutch and English on log lemma frequency and number of phonemes, as obtained from
the Celex lexical database (http://celex.mpi.nl; Baayen, Piepenbrock, & Van Rijn, 1993). A
list of all lexical items that were used to construct the pictures is given in Appendix 3.A.
To study lexical triggering, the patient in the picture-pairs was manipulated so that it
represented a Dutch-English cognate (e.g., ‘roos’-‘rose’; ‘baby’-‘baby’), false-friend (e.g.,
‘rok’-‘rock’ [skirt]; ‘spel’-‘spell’ [game]), or control word (no cross-language overlap, e.g.,
‘jas’-‘coat’; ‘fiets’-‘bike’). To study interactive alignment, the confederate was scripted to
code-switch in half of the pictures and to not code-switch in the other half of the pictures.
1

Scores on the L_Lex Vocabulary Task range from 0 to 100. Scores between 70 and 80 are equal to TOEFL
scores of 550-600.
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The confederate always switched directly after the patient, from Dutch into English. The
experimental manipulation led to six conditions, see Table 3.1.
The 36 filler trials were similar picture-pairs as the critical trials, but with different
lexical items. The filler pictures were depicted on a red background signifying that the
participant had to use at least one English word in describing the picture. The inclusion of
these fillers served to create a bilingual setting in which the use of both Dutch and English
would be highly likely, and code-switching in the critical trials, which were depicted on a
white background signifying that language choice was free, would not be unnatural
(participants did not know whether their dialogue partner had just seen a picture with a red
background or not).
The 72 critical and 36 filler trials were randomized into six versions. All critical
pictures were counterbalanced such that, across versions, each picture-pair occurred
equally often in switch and non-switch conditions. Within each version, each individual
word depicted in the pictures occurred equally often in each condition.
Table 3.1

Examples of Prime-Target Pairs in the Different Experimental Conditions.

Word

Switch by

category

confederate
Yes

Confederate's prime utterance

Participant's target picture

De jager legt de roos ON THE CHAIR.

Cognate

grandma putting baby on chair
No

De jager legt de roos op de stoel.
[the hunter puts the rose on the chair]

False
Friend

Yes

De duiker gooit de rok1 TO THE SAILOR.
waiter throwing game2 to sailor

No

De duiker gooit de rok1 naar de matroos.
[the diver throws the skirt to the sailor]

Control
Word

Yes

De slager neemt de jas FROM THE WIZARD.
dentist taking bike from wizard

No

De slager neemt de jas van de tovenaar.
[the butcher takes the coat from the wizard]

Note. The italicized words are the critical words (the patients) that were manipulated in terms of crosslanguage overlap. The words in small caps refer to the part of the confederate's utterance that was switched.
1
The Dutch word ‘rok’ is the equivalent of English ‘skirt’, and is a false friend with the English word ‘rock’.
2
The Dutch word for ‘game’ is ‘spel’, which is a false friend with the English word ‘spell’.

Procedure
Participants were tested in a quiet room. To prevent that code-switching in the
experimental task would be caused by word finding difficulties, participants were first
familiarized with the lexical items used in the experiment. The lexical items were presented
on a laptop with their Dutch and English names underneath. The confederate and real
participant sat in front of the same laptop and took turns in naming the items.
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After this familiarization, the confederate and participant were seated opposite each
other, both with a laptop in front of them, and received instructions for the experimental
task. They were told that they were to perform a game in which they had to take turns in
describing a picture and selecting the matching picture. Participants were instructed to
describe the picture as completely as possible in one sentence. When a picture was depicted
on a white background (i.e., the critical items), participants were free to describe the
picture in Dutch, English, or a combination of both. When the picture was depicted on a
red background (i.e., the filler items), participants were to describe the picture using at least
one English word. They were free to use as much English as they wanted, as long as the
description contained at least one English word. Participants were told that there was no
right or wrong way of doing this task, and they did not receive any information on when or
whether the confederate’s picture was depicted on a white or red background. In this way,
participants were unable to discover whether the confederate code-switched spontaneously
or because of a red background, which thus disguised the systematic manipulation of codeswitching by the confederate. In selecting the matching picture, participants had to select
the described picture from two pictures that were displayed on the screen by pressing one
of two keys. Pressing the key initiated a new trial in which the turns changed. The
confederate pretended to perform the same task as the real participant, but in fact simply
read aloud the picture description as it was written on the confederate’s screen. The
confederate always had the first turn in describing a picture.
Participants started with a block of 12 practice trials and then completed the 108
experimental trials. Each participant was assigned to one of the randomized versions
described in the materials section. The experiment was run using E-prime. Responses were
recorded and transcribed. A testing session lasted about 60 minutes.

Results
The experiment yielded 2592 picture descriptions in critical trials (i.e., in which codeswitching was optional). Of these descriptions, 135 (5.21%) were discarded because the
description was incomplete (a picture description was considered incomplete when the
actor, action, patient, or prepositional phrase was not named). Of the remaining 2457
picture descriptions, 132 (5.37%) were discarded because a different word than the
intended critical word (cognate, false friend, control word) was used. This occurred about
equally often in each condition (42 cognates, 46 false friends, 44 control words). The
analyses below are based on the remaining 2325 responses.
Each response was scored for whether it was code-switched or not (a code-switched
response was defined as a picture description containing both Dutch and English words).
The participants’ likelihood to produce a code-switch (i.e., the ratio between switching and
not switching) was subjected to a mixed-effects logistic regression analysis with random
intercepts for participants and items (cf., Baayen, Davidson, & Bates, 2008), using the
lme4-package (Bates, Maechler, & Dai, 2007) in R version 2.7.2. (R Development Core
Team, 2008). See Appendix 3.B for a more detailed description of the statistical analysis.
The analysis, which is summarized in Table 3.2, yielded significant effects of the
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confederate’s switching (yes / no) and of the language-ambiguity of the critical words in the
picture (word category: cognate / false friend / control word), as well as a significant
interaction effect between these factors. Participants switched significantly more often
when the confederate had also switched in the preceding picture description than when the
confederate had not switched (see Figure 3.1). The effect of word category depended on
whether the confederate had switched or not: When the confederate had not switched,
participants switched about equally often in each word condition (i.e., hardly ever), but
when the confederate had switched, participants switched significantly more often when
the described picture contained a cognate or a false friend than when it contained a control
word (see Figure 3.1).
Table 3.2

Summary of Mixed-effects Logistic Regression Analysis of Variables Predicting
Code-switching in the Participants’ Picture Descriptions.

Predictor

BB

SE B

z-value

p-value

2.875

0.493

5.831

.000

1.073

0.574

1.867

.031

Switch by Confederate:
Yes vs. No
Word Category:
Cognate vs. Control word
Cognate vs. False friend

0.788

0.612

1.287

.099

-0.284

0.482

-0.591

.277

Yes vs. No × Cognate vs. Control word

-1.848

0.597

-3.093

.001

Yes vs. No × Cognate vs. False friend

-0.942

0.628

-1.499

.067

0.905

0.515

1.756

.040

Control word vs. False friend
Switch by Confederate × Word Category:

Yes vs. No × Control word vs. False friend

Note. Standard deviations of random intercept terms: Participants: 0.699; Items: 0.560. All pvalues are based on one-tailed tests.

We further performed a follow-up analysis on the effect of word category in only the
conditions in which the confederate had switched. This analysis revealed that both
cognates and false friends led to significantly more code-switching than control words
(cognates vs. control words: z = 2.480, p = 0.013; false friends vs. control words: z = 2.048, p
= 0.045). There was no significant difference between the cognate and false friend
conditions (cognates vs. false friends: z = 0.391, p = 0.696).
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Control Word
False Friend

16

Cognate

12

8

4

0
Confederate had not switched Confederate had switched
Figure 3.1

Percentages of code-switched responses per condition. Participants were always
free to code-switch or not in these trials.

Discussion
This study considered three questions: (1) whether bilingual speakers align their codeswitching behavior with the code-switching of their interlocutor, (2) whether this codeswitching in dialogue is influenced by cross-language activation caused by trigger words,
and (3) whether not only cognates but also false friends trigger code-switching. Using a
picture-description dialogue experiment that resembles free code-switching in natural
conversation, we found that all three questions could be answered with ‘yes’. First, we
found evidence of interactive alignment of code-switches: Dutch-English bilinguals were
more likely to code-switch after their interlocutor had also done so. Second, we found that
this code-switching in dialogue is facilitated by trigger words: Participants’ likelihood to
code-switch was enhanced by the presence of trigger words in comparison to matched
control words, but only when the confederate had just switched. Third, we found that
code-switches were triggered by both cognates and false friends.
The observed interactive alignment effect has implications both for the interactive
alignment model and for models of bilingual language production that are currently used
to explain code-switching. Models of bilingual language production (e.g., Poulisse &
Bongaerts, 1994; de Bot, 2004) explain code-switching as a product of cross-language
activation of linguistic representations that takes place in the mind of a bilingual individual,
but do not provide information on whether this cross-language activation is transmittable
between interlocutors. The interactive alignment model, on the other hand, does focus on
this cross-interlocutor activation of linguistic representations, but provides no predictions
on the occurrence of code-switches (or on bilingual dialogue in general, for that matter).
Our alignment effect integrates these models into an alignment model in which cross-
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language activation of linguistic representations is transmitted across interlocutors and
thus guides language choice in bilingual dialogue. When a speaker in dialogue (interlocutor
A) code-switches, s/he activates representations from both languages. To comprehend this
utterance, interlocutor B activates these representations too. This creates a representational
link with a high level of cross-language activation between interlocutors A and B, which
increases the likelihood that, in the next turn, interlocutor B will code-switch as well.
The second finding – that alignment in combination with trigger words enhanced the
likelihood of switching – indicates that cross-language activation at the socio-interactional
level (interactive alignment) is influenced by cross-language activation at the lexical level
(lexical triggering). This effect is especially interesting as it reflects the interplay of jointaction and individual-action variables in social interaction, and thus shows how linguistic
behavior in dialogue is influenced by both social and lexical processes. The interactive
alignment model can accommodate this finding by incorporating that alignment processes
can be influenced by cross-language activation processes at the lexical level. This added
assumption renders the model capable of explaining how cross-language activation
processes at the lexical and the interpersonal level can influence linguistic choices in
dialogue.
The combined result of lexical triggering and interactive alignment also provides
important insights into the scope of the lexical triggering hypothesis. As discussed in the
introduction of this chapter, lexical triggering has only been studied on the basis of corpora
of natural code-switches. Although these corpora are often based on dialogue situations,
the corpus analyses typically focus on single sentences and not on dialogue processes. The
finding that lexical triggering only occurred when the confederate had just switched
suggest that dialogue processes, in particular interactive alignment, in fact function as a
catalyst for the triggering effect. The explanation of lexical triggering would benefit,
therefore, from a joint-action perspective on language production in which lexical
triggering and interactive alignment are merged into one single account. Such an
integration of lexical triggering and interactive alignment makes the lexical triggering
hypothesis more ecologically valid with respect to natural dialogue situations, and leads to
a more complete understanding of lexical triggering relative to socio-interactional factors
of code-switching.
The final finding to be discussed is that both cognates and false friends triggered codeswitching. So, even in the absence of meaning overlap, form overlap across languages can
evoke a switch to the other language. This result contributes to a debate among models of
lexical retrieval in bilingual speech on the issue of whether language selection can be
influenced by cross-language processes at levels lower than the lexical level, such as the
phonological level (cf., Kroll, Bobb, & Wodniecka, 2006). Based on a review of response
time data in the production of single words by single individuals, Kroll et al. (2006)
concluded that cross-language processes can influence language selectivity in language
production at all levels of language planning, including the phonological level, and that this
language selectivity is modulated by factors such as the situational context in which
bilingual speakers find themselves. Our finding of triggered code-switching by false friends
in dialogue provides evidence of language selectivity at the phonological level in the
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context of dialogue situations in which both languages are highly active and frequently
intermixed. Thus, our finding shows how Kroll et al.’s conclusions generalize to natural
dialogue situations in which language choice is free instead of being a manipulated variable.
To conclude, the present study has provided experimental evidence on how the
combination of socio-interactional and lexical processes influences code-switching in
bilingual dialogue. The findings call for a joint-action perspective on code-switching, in
which lexical and social factors interact. Thus, this study connects research on joint-action
processes in social interaction with research on bilingual processes that were thus far
mostly studied as an individual action.
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Appendix 3.A
Pool of Words from which the Stimuli were Created
Actors
duiker - diver; heks - witch; jager - hunter; kabouter - dwarf; ober - waiter; oma grandma; opa - grandpa; ridder - knight; slager - butcher; soldaat - soldier; spook - ghost;
tandarts - dentist
Actions
achtervolgen - to chase; bekijken - to watch; gooien - to throw; geven - to give; kopen to buy; leggen - to put; lopen - to walk; nemen - to take; schoppen - to kick; tekenen - to
draw; vangen - to catch; wijzen - to point
Patients
Cognates: baby - baby; boek - book; cactus - cactus; bikini - bikini; foto - photo; harp harp; cowboy - cowboy; dokter - doctor; bel - bell; soep - soup; pil - pill; trompet - trumpet;
wiel - wheel; klok - clock; nest - nest; ring - ring; roos - rose; sok - sock; prins - prince; hotel hotel; bunker - bunker; koffie - coffee; prins - prince; enkel - ankle
False friends: rok - skirt [rock]; pet - cap [pet]; spel - game [spell]; boon - bean [bone];
bos - forest [boss]; koor - choir [core]; ree - deer [ray]; noot - nut [note]; koek - cake [cook];
meel - flour [mail]; doos - box [dose]; bil - buttock [bill]; mais - corn [mice]; mees - titmouse
[maze]; zeef - sieve [safe]; step - scooter [step]; hoek - corner [hook]; beker - cup [baker];
mes - knife [mess]; wand - wall [wand]; vlaai - fruit cake [fly]; pink - little finger [pink];
brief - letter [brief]; doek - towel [duke]
Control words: mier - ant; tas - bag; fiets - bike; wortel - carrot; kaas - cheese; jas - coat;
aap - monkey; rook - smoke; lepel - spoon; boom- tree; leeuw - lion; nagel - nail; papegaai parrot; sleutel - key; vogel - bird; wang - cheek; potlood - pencil; koffer - suitcase;
handschoen - glove; ei - egg; kers - cherry; hond - dog; ketting - chain; paddestoel mushroom
Prepositions
aan - to; achter - behind; met - with; naar - towards; op - at / on; naast - beside; vlakbij near; van - of / from
Nouns in the prepositional phrase
boer - farmer; dame - lady; feest - party; fles - bottle; hek - fence; stoel - chair; jongen boy; kast - closet; kikker - frog; koning - king; matroos - sailor; meisje - girl; plafond ceiling; paard - horse; serveerster - waitress; straat - street; strand - beach; brandweerman fireman; tafel - table; tovenaar - wizard; tuin - garden; vrouw - woman; winkel - shop;
woestijn - desert
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Appendix 3.B
Details of the Statistical Analyses
The main analysis was performed on all responses to the critical pictures, excluding
‘other’ responses. The data files were coded in binomial terms: Code-switched responses
were coded with a ‘1’; non-code-switched responses were coded with a ‘0’. These data were
then subjected to a mixed-effects logistic regression analysis in R version 2.7.2. (R
Development Core Team, 2008), which calculated to what extent the likelihood of codeswitching (i.e., the ratio between code-switched responses and non-code-switched
responses) was predicted by the manipulated variables. The analysis accounted for by-item
and by-participant variance by including random intercepts for these variables. Based on
this procedure, the formula that constituted the main analysis is given below.
lmer(CodeswitchOrNot ~ CodeSwitchByConfederate * WordCategory + (1|Participant) + (1|Item),
AllData_ExcludingOtherResponses, family = “binomial”)

The analysis on only the conditions in which the confederate had switched was based
on the same procedure as the main analysis. The formula that constituted the analysis is
given below.
lmer(CodeswitchOrNot ~ WordCategory + (1|Participant) + (1|Item),
Data_ExcludingOtherResponses_OnlyWhenConfederateHadSwitched, family = “binomial”)

Further notes to the analyses
In mixed-effects analyses, manipulated factors are transformed into dummy predictor
variables, in which one level of a factor always serves as a reference category to which the
other levels of a factor are compared. In factors with three levels (such as Word Category in
this chapter), the analysis compares the difference between level 1 (reference category, say
Control Word) and level 2 (False Friend) and between level 1 (Control Word) and level 3
(Cognate), but not between level 2 and level 3 (Cognate vs. False Friend). To analyze level 2
versus level 3 as well, the analysis was done again, but then with a different reference
category (i.e., Cognate as a reference category).
Because of the dummying in mixed-effects analysis, the interaction terms presented in
the tables should be interpreted as the effect of one dummy variable (e.g., Cognate vs. False
Friend) on the effect of another dummy variable (e.g., Code-switch by Confederate vs. No
Code-switch by Confederate). Interaction terms thus refer to whether the effect of, for
instance, Cognate vs. False Friend was different when the confederate had switched
compared to when the confederate had not switched.
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Priming of code-switches in sentences
The role of lexical repetition, cognates, and language proficiency*
CHAPTER 4

ABSTRACT

In two experiments, we tested the role of lexical repetition, cognates, and second language
(L2) proficiency in the priming of code-switches, using the structural priming technique.
Dutch-English bilinguals repeated a code-switched prime sentence (starting in [L1] Dutch
and ending in [L2] English) and then described a target picture by means of a codeswitched sentence (also from Dutch into English). Low- and high-proficient speakers of L2
English were tested in Experiments 4.1 and 4.2, respectively. We found that the tendency to
switch at the same position as in the prime sentence was influenced by lexical repetition
between prime sentence and target picture and by the presence of a cognate in prime and
target. A combined analysis showed that these effects of lexical repetition and cognate
status were stronger in the high-proficient than in the low-proficient L2 speakers. These
results provide new insights into how language-related and speaker-related variables
influence code-switching in sentences, and extend cognitive models on lexical and
combinatorial processes in bilingual sentence production.

*

This chapter is a slightly modified version of: Kootstra, G. J., van Hell, J. G., & Dijkstra, T. (in press).
Priming of code-switches in sentences: The role of lexical repetition, cognates, and language proficiency.
Bilingualism: Language and Cognition.
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Introduction
When bilingual speakers want to convey a message, they have the option to choose
linguistic elements from two languages. This often leads to code-switching, the mixed use
of both languages in one coherent utterance. Being one of the most salient reflections of
cross-language activation in bilingual speech, code-switching has instigated research in
different research disciplines. This has resulted in linguistic (e.g., Muysken, 2000; MyersScotton, 2002; Poplack, 1980), sociolinguistic (e.g., Auer, 1998; Blom & Gumperz, 1972;
Myers-Scotton, 1993), psycholinguistic (e.g., Costa & Santesteban, 2004; Hatzidaki,
Branigan, & Pickering, 2011; Meuter & Allport, 1999) , and neurocognitive (e.g., Moreno,
Federmeier, & Kutas, 2002) perspectives on the phenomenon.
One important discovery is that there appear to be regularities with respect to the
sentence position of code-switching. Corpus studies have indicated that code-switches
occur more often at sentence positions that are structurally equivalent between languages
than at positions that are not equivalent (e.g., Deuchar, 2005; Poplack, 1980), and that
functional elements in code-switched sentences usually come from one language only (e.g.,
Myers-Scotton, 2002). Such regularities are typically explained in terms of syntactic
constraints on code-switching that follow from the structural properties of the involved
languages (e.g., Poplack, 1980) or in terms of principles of grammar in code-switching (e.g.,
MacSwan, 2000; Myers-Scotton, 2002).
Recently, Kootstra, van Hell, and Dijkstra (2010, see Chapter 2 of this dissertation)
found that the structural positioning of code-switches is not only influenced by languageinternal constraints or grammatical principles, but also by a processing mechanism that
takes the prior linguistic context into account, namely structural priming. Structural
priming refers to the tendency of speakers to repeat the sentence structure of an utterance
they have just encountered. This repetition of structures has been widely observed in
single-language (i.e., non-code-switched) sentences in both experimentally induced and
spontaneous language production (see Pickering & Branigan, 1999; Pickering & Ferreira,
2008, for reviews). The repetition of structures is considered to facilitate the staged process
of language production (Garrod & Pickering, 2004; Schober, 2006), to stimulate mutually
intelligible communication in dialogue (Pickering & Garrod, 2004), and to form one of the
basic mechanisms for the implicit learning of syntax (Chang, Dell, & Bock, 2006; Ferreira &
Bock, 2006).
In their code-switching study, Kootstra et al. (2010) examined the role of structural
priming1 in combination with the role of word order equivalence in code-switching
(Poplack, 1980). They asked dyads of Dutch-English bilingual speakers to take turns in
completing sentence fragments by describing pictures of transitive events (e.g., a girl
kicking a boy) to each other, in which they had to code-switch. The sentence fragments
cued the use of the SVO (shared between Dutch and English), SOV (not shared between
Dutch and English), or VSO (not shared between Dutch and English) word order. One
1

Kootstra et al. (2010, Chapter 2) examined structural priming in terms of the interactive alignment model of
dialogue processing (Pickering & Garrod, 2004) and used the term ‘syntactic alignment’ instead of ‘structural
priming’. The interactive alignment model assumes that structural priming is the basic mechanism
underlying syntactic alignment between dialogue partners.
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participant was a confederate of the experimenter, who was scripted to use particular word
orders and to code-switch at particular sentence positions. Prior to this confederatescripted task, a baseline monologue version of this task (i.e., without a confederate)
established that Dutch-English bilinguals have a strong inclination to use the (shared) SVO
word order, and that the sentence position of switching was dependent on whether a
shared or non-shared word order was used. This indicated that use of the shared word
order indeed facilitates code-switching. Importantly, the confederate-scripted version of
the task further provided evidence that the participants’ syntactic choices were also
influenced by their dialogue partner’s (the confederate) utterances: Participants tended to
use the same word order and sentence position of switching as their dialogue partner. The
tendency to repeat the sentence form of the code-switch they had just heard was so strong
that the tendency to use the shared word order was in some conditions only half as strong
as in the baseline task without a confederate. This influence of the prior utterance on the
participants’ syntactic choices and sentence position of switching is evidence of structural
priming in code-switching.
Thus, Kootstra et al. (2010) showed how the combination of cross-language word
order equivalence (i.e., shared versus non-shared word order) and structural priming from
a dialogue partner’s prior utterance influenced the production of code-switches in
sentences. In doing so, they focused on structural aspects only and kept the role of other
variables that may influence priming, such as lexical or speaker-related variables, constant.
In the present study, we focused specifically on the role of these lexical and speaker-related
factors in the priming of code-switches, while controlling for word order variations. Using
a structural priming technique in which Dutch-English bilinguals repeated (prime)
sentences and described (target) pictures (based on Bock, 1986), we tested to what extent
the tendency to copy the sentence position of code-switching from a prime sentence to a
target picture description is influenced by the following lexical factors: (1) lexical repetition
between the prime sentence and target picture and (2) cognate status of specific words
within the sentences and pictures to be expressed. We also investigated the role of the
speaker-related factor relative language proficiency by testing L2 learners who have a
relatively low level of L2 English proficiency (ninth grade pre-university level secondary
school children, Experiment 4.1) and L2 learners who have a higher level of L2 English
proficiency (university students, Experiment 4.2).
Before describing the study, we first discuss the role of lexical repetition in structural
priming including a cognitive model of sentence production that is used to account for
these effects, the role of cognates, and the role of relative language proficiency with respect
to their potential influence on the priming of code-switches in sentences.
Structural priming and the role of lexical repetition
Structural priming was originally studied in monolingual language production to tap
into syntactic processes that were independent of lexical processes. In a classical study,
Bock (1986) used the guise of a memory task to have participants repeat auditorily
presented prime sentences with a specific syntactic form and then describe target pictures
that were unrelated to the prime sentence but could be described with the same syntactic
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structure as the prime sentence. The likelihood to use a specific syntactic form in
describing the pictures increased when that syntactic form had occurred in the prime
sentence. Follow-up studies by Bock (1989) and Bock and Loebell (1990) provided
additional evidence that this structural priming even occurred in the absence of thematic,
lexical, phonological, and prosodic overlap between the prime sentence and target picture.
This structural priming, independent of other kinds of overlap between the prime and
target, was taken to support the existence of an independent syntactic level of
representation in language production.
Although evidence indicates that structural priming can occur in the absence of lexical
overlap between prime and target, it is not necessarily the case that structural priming is
unaffected by lexical factors. In fact, it has been found that structural priming is enhanced
when the prime and target sentences contain the same word. Pickering and Branigan
(1998) were the first to study this ‘lexical boost effect’. Using a written sentence completion
task, they asked participants to complete prime sentence fragments that induced the use of
a prepositional object construction (‘The racing driver showed the torn overall…’) or
double object construction (‘The racing driver showed the helpful mechanic…’) and then
to complete target sentence fragments that did not induce a particular structure (‘The
patient showed…’). As a critical manipulation, the verb in the prime and target sentence
fragments was either repeated or not repeated (‘The racing driver showed the torn overall…’
vs. ‘The racing driver gave the torn overall…’). Structural priming was found both when
the verb was repeated and when the verb was not repeated, but the priming effect was
significantly larger (i.e., boosted) when the verb was repeated.
In a later study, Cleland and Pickering (2003) showed that this lexical boost effect also
occurred with the repetition of nouns. They asked participants to describe complex noun
phrases with different structures (‘the red square’ vs. ‘the square that’s red’) to each other in
a dialogue game, and found that speakers were more likely to use a particular structure
when their dialogue partner had just used that structure than when their dialogue partner
had used a different structure (= structural priming), and that this effect was enhanced
when the head noun (‘square’) was repeated (= lexical boost). The lexical boost effect has
been replicated in different languages, methods, and speaker populations (e.g., Arai, van
Gompel, & Scheepers, 2007; Branigan, Pickering, & Cleland, 2000; Corley & Scheepers,
2002; Gries, 2005; Hartsuiker, Bernolet, Schoonbaert, Speybroeck, & Vanderelst, 2008;
Santesteban, Pickering, & McLean, 2010; van Beijsterveldt & van Hell, 2009).
Structural priming is not only studied within languages, but also across languages in
bilingual speakers. The first studies on this topic investigated whether syntactic processing
in bilinguals involves shared or separate systems, independent of lexical processes. Loebell
and Bock (2003), for example, used a bilingual version of Bock’s (1986) structural priming
memory method. They asked German-English bilinguals to reproduce a sentence in a
specific language with a specific structure (either German or English) and to then describe
a picture in the other language that was lexically unrelated but could be described with the
same structure as in the prime sentence. It turned out that the reproduced sentence primed
structural choices in the participants’ picture descriptions. This cross-language structural
priming effect in the absence of lexical overlap shows that a bilingual’s syntactic
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representations in both languages are connected and can thus influence each other,
independent of cross-language lexical connections. Other studies have replicated this
finding in different tasks and language combinations (e.g., Bernolet, Hartsuiker, &
Pickering, 2007; Desmet & Declercq, 2006; Hartsuiker, Pickering, & Veltkamp, 2004;
Meijer & Fox Tree, 2003; see Hartsuiker & Pickering, 2008, for a review).
Later cross-language structural priming studies have investigated the role of lexical
repetition between prime and target sentences. Bernolet et al. (2007) investigated the lexical
boost effect in the priming of noun phrase structures, but found only cross-language
priming and no lexical boost effect. In another study, Schoonbaert, Hartsuiker, and
Pickering (2007) investigated the lexical boost effect in the priming of dative structures.
They had pairs of Dutch-English bilinguals describe ditransitive pictures to each other in a
dialogue task. One participant was a confederate, who was scripted to produce
prepositional object or double object structures in specific trials, which served as primes for
the real participant’s picture descriptions. The confederate described the picture in one
language and the real participant described his/her target picture in the other; the lexical
repetition condition was implemented by using translation equivalents of the verb in the
pictures to be described. Schoonbaert et al. tested priming from Dutch (L1) to English (L2)
and vice versa and found cross-language priming in both language directions. They also
observed a lexical boost effect (i.e., a ‘translation-equivalent boost’), but only from Dutch
(L1) to English (L2).
Lexical repetition in structural priming: A model of bilingual sentence production. As
discussed above, structural priming and a lexical boost of this structural priming occur
within a language, but also across languages. To account for within-language structural
priming, Pickering and Branigan (1998) designed a model of lexical and syntactic processes
in sentence production. In this model, which provides a specification of Roelofs’ (1992)
model of the lemma stratum, lemma nodes (i.e., the base form of a word) are connected to
combinatorial nodes, which specify the surface structure of the sentence with which these
lemmas are produced. Thus, when a certain word (e.g., ‘give’) is produced with a certain
sentence structure (e.g., prepositional dative), both the lemma node of ‘give’ and the
combinatorial node specifying the surface structure of the prepositional dative are activated,
as well as the link between these nodes. To explain structural priming, it is assumed that
there is residual activation from these nodes when a subsequent utterance is produced.
When this utterance does not contain the same lemma, structural priming follows from
residual activation of the combinatorial node. When the subsequent utterance does contain
the same lemma as the previous utterance, structural priming follows from both residual
activation of the combinatorial node and re-activation of the lemma node from the
previous utterance as well as the link between the lemma node and the combinatorial node.
This explains why lexical repetition between prime and target boosts structural priming.
To account for cross-language structural priming, Hartsuiker et al. (2004) adapted
Pickering and Branigan’s (1998) model to bilingual production. Like Pickering and
Branigan’s model, the adapted model consists of lemma nodes that are connected to
combinatorial nodes. The adapted model has extended the original model with the
assumption that lemmas from both languages are represented in an integrated network. In
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this network, lemmas are linked to language nodes and share the same conceptual
representation when they are translation equivalents (see Figure 4.1). The combinatorial
nodes are connected to the lemma nodes and are thus also represented in a network that is
integrated for both languages (some sentence structures are shared between languages and
can therefore by linked to lemma nodes from both languages, while others are not shared
between languages and can therefore only be attached to lemma nodes from one language
only; see Bernolet et al., 2007; Kootstra et al., 2010). This model explains cross-language
structural priming without lexical boost as follows: When a person hears or produces a
sentence in a particular language, this leads to the activation of specific lemmas, a specific
combinatorial node (surface sentence structure), and the link between these two nodes.
When a person then produces a sentence in another language, residual activation from the
combinatorial node enhances the likelihood that this combinatorial node is selected again
in this sentence. The model can also explain the finding of a translation-equivalent lexical
boost in cross-language structural priming (cf., Schoonbaert et al., 2007): Because
translation equivalents are assumed to share the same conceptual node, processing a
sentence in a particular language not only leads to the activation of the specific lemmas and
combinatorial node, but also to activation of the lemmas’ translation equivalent (via the
conceptual node). When a person then produces a sentence that includes the translation
equivalent of the previous sentence, this results in re-activation of the lemma from the
previous sentence. Via the established link between this lemma node and the combinatorial
node, this leads to a relatively high activation of the combinatorial node that has just been
used. This explains the enhanced priming effect in the case of translation equivalents.

“GEVEN / GIVE (X, Y, Z)”

“GOOIEN / THROW (X, Y, Z)”

LA

Conceptual nodes

LB

geven

give

gooien

throw

Language nodes

Lemma nodes

VERB

DO

Figure 4.1

PO

Combinatorial nodes

Hartsuiker et al.’s (2004) model for the representation of lexical and syntactic information
in bilingual speakers (from Schoonbaert et al., 2007). ‘DO’ and ‘PO’ in the combinatorial
nodes refer to the double object and prepositional object structure in dative sentences. The
model is not restricted to explaining dative sentences, however. This depiction is just an
example of the kind of information that can be represented in these nodes.
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Although Hartsuiker et al.’s (2004) model can account for cross-language structural
priming and a translation-equivalent lexical boost of this effect, it cannot directly account
for Schoonbaert at al.’s (2007) finding that the lexical boost only occurred from Dutch (L1)
to English (L2). Based on earlier work on lexical processing in bilinguals (e.g., Kroll &
Stewart, 1994), Schoonbaert et al. therefore made the additional assumption that the link
from the lemma nodes to conceptual nodes is weaker for L2 lemmas than for L1 lemmas.
This leads to a stronger link from L1 (Dutch) to L2 (English) than vice versa, which makes
re-activation of the prime sentence’s lemma more efficient for L1 lemmas than for L2
lemmas. This explains the asymmetrical lexical boost effect in Schoonbaert et al.’s study.
To sum up, the observed boost of structural priming through lexical repetition within
and across languages is accounted for by a cognitive model in which lexical and
combinatorial representations are connected within and across languages. This model
allows for cross-language activation of lexical and syntactic representations and thus
enables cross-language priming to occur. As indicated by Schoonbaert et al. (2007) with
reference to lexical representations, priming effects are stronger when this cross-language
link is stronger.
Lexical repetition in the priming of code-switches. The role of lexical repetition on
structural priming in bilinguals has thus far only been studied in situations in which a
prime is given in one language and a target in another, and not in situations in which both
prime and target are mixed-language sentences (i.e., code-switching). The questions
remain, therefore, to what extent lexical repetition influences the priming of code-switched
sentences, and to what extent the model discussed above can be applied to this situation.
The focus in the present study is on the priming of the sentence position of switching.
Although this is a different dependent variable than the priming of syntactic structure in
the structural priming studies described above, the priming of switch position taps into
similar processes and critically involves the interaction between lexical and structural
processes. After all, in order for priming of switch position to occur, a link must be made
between the surface structure of the sentence and the language membership of the words in
this sentence. Activated lemmas need to be linked to the language nodes and to the
combinatorial nodes, so that the language membership of each lemma in the surface
structure of the sentence can be specified (and thus a representation of the linear sentence
position of switching is created). Investigating lexical repetition in the priming of codeswitch position will therefore not only lead to more insight into the cognitive mechanisms
of code-switched sentence production, but will also extend Hartsuiker et al.’s (2004) model
of sentence production in bilinguals to a new speaking mode, namely code-switching, and
to a new dependent variable, namely the priming of switch position.
The role of cognates in code-switching and bilingual processing
Besides lexical repetition between a prime sentence and target utterance, sentence-level
code-switching can be influenced by another lexical factor: cognates. Cognates are
translation equivalents with overlapping lexical form across languages, like the DutchEnglish ‘boek’-‘book’ or ‘baby’-‘baby’. The unique cross-linguistic form and meaning
overlap of cognates can be exploited to investigate cross-language activation processes in
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bilinguals. Many word production studies and word comprehension studies have shown
that cognates are processed faster and more accurately than matched control words (e.g.,
Christoffels, Firk, & Schiller, 2007; Costa, Caramazza, & Sebastián-Gallés, 2000; Dijkstra,
Miwa, Brummelhuis, Sappelli, & Baayen, 2010; Gollan & Acenas, 2004; Van Assche, Duyck,
Hartsuiker, & Diependaele, 2009; van Hell & de Groot, 1998). This cognate facilitation
effect is typically explained by assuming that the cross-language similarity of cognates leads
to a relatively high degree of cross-language activation. As a result, cognates are more
resonant in the bilingual’s mind than non-overlapping words, which can lead to facilitated
performance in lexical tasks.
A recent study by Bernolet, Hartsuiker, and Pickering (2011) has shown that cognates
can also influence syntactic choices. Bernolet et al. (2011) investigated structural priming of
genitive constructions between Dutch and English (e.g., ‘the fork of the girl’ vs. ‘the girl’s
fork’), in which the head nouns in the prime and target (in this case, ‘fork’) were always
translation equivalents and the cognate status of the head noun was manipulated. They
found that cognate status of the head noun enhanced structural priming: The likelihood of
using the same type of genitive construction as in the prime sentence was higher in primetarget items with a cognate than in prime-target items with a matched control word.
Bernolet et al. explained this effect by assuming that re-activation of the lemma from the
prime sentence including the link between this lemma and the combinatorial node, which
necessarily involves cross-language activation, is enhanced by the cross-language activation
caused by the cognate. The cross-language overlap of the cognate leads to a relatively high
likelihood that the combinatorial node that is linked to the re-activated cognate lemma
from the prime sentence (in one language) is also selected in the target picture description
(in the other language).
Cognates can also lead to code-switching. This process, called triggered code-switching,
was introduced by Clyne (e.g., 1967, 1980, 2003), who observed that the language of
immigrant Australians contained many code-switches in the neighborhood of a cognate.
Clyne hypothesized from this that cognates facilitate, or trigger, code-switching. This
hypothesis is consistent with the cognate facilitation effect in bilingual language processing:
Activating a cognate leads to a relatively high degree of cross-language activation in the
bilingual’s mind, which increases the likelihood of code-switching (cf., Broersma & de Bot,
2006). The triggering hypothesis has been statistically supported in corpus studies
(Broersma, 2009; Broersma & de Bot, 2006; Broersma, Isurin, Bultena, & de Bot, 2009) and
recently also in experimental investigations (Kootstra, van Hell, & Dijkstra, invited for
resubmission, see Chapter 3 of this thesis; Witteman & van Hell, 2008).
Cognates can thus facilitate bilingual lexical processing, influence syntactic choices in
cross-language structural priming, and increase the likelihood of code-switching.
Translating these findings to the production of code-switches in sentences, it can be
hypothesized that the tendency to switch at the same sentence position as in a codeswitched prime sentence is stronger when these sentences contain a cognate than when
they do not contain a cognate.
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The role of relative language proficiency in code-switching
Another factor that potentially influences code-switching is the bilingual’s relative
level of proficiency in both languages. The importance of proficiency in bilingual language
tasks is reflected in the finding that switch costs from L1 to L2 and vice versa are more
symmetrical in speakers with a higher proficiency level in both languages than in speakers
with a lower relative proficiency level (e.g., Costa & Santesteban, 2004; Meuter & Allport,
1999) and in the finding that a certain minimal level of L2 proficiency is needed for cognate
facilitation effects to occur (van Hell & Dijkstra, 2002). Effects of language proficiency have
also been found in neuroimaging studies, which revealed that people with relatively high
levels of language proficiency more often engage a common neural network for both
languages than people with relatively low levels of language proficiency (Abutalebi, Cappa,
& Perani, 2001; see van Heuven & Dijkstra, 2010, for a review).
With respect to code-switching in sentences, Poplack (1980) observed that a person’s
level of proficiency in both languages is an important predictor of the sentence position at
which bilinguals code-switch. Specifically, in her analysis of interviews with members of
the Puerto-Rican community in New York, Poplack discovered that Spanish-dominant
speakers mostly switched languages between sentences while balanced bilinguals switched
more within sentences. She concluded that a bilingual’s level of grammatical integration of
both languages is dependent on his/her relative level of proficiency in both languages.
Relative language proficiency can thus influence the flexibility and likelihood of codeswitching. The next question is to what extent proficiency influences priming of codeswitches in sentences. Costa, Pickering, and Sorace (2008) discussed the role of proficiency
in lexical and structural priming in second language dialogue (non-code-switched). They
argued that priming entails access to the linguistic representations that are primed and
involves flexibility in language users to adapt their linguistic behavior to the discourse at
hand. Translating this to priming of code-switched sentences, it can be hypothesized that
priming is stronger in bilinguals with a high level of L2 proficiency. After all, the more
proficient a person is, the easier it is to activate linguistic representations from both
languages and the stronger the link between both languages will be. This makes it easier for
a more proficient speaker to adapt his/her linguistic behavior to code-switched sentences in
the prior discourse than for a less proficient speaker.
Likewise, it can be predicted that the sensitivity to lexical variables in the priming of
code-switches (in the case of this study, lexical repetition and cognates) is higher in highproficient than in low-proficient speakers. With respect to lexical repetition, Schoonbaert
et al. (2007) showed that lexical boost effects are dependent on the strength of links
between lemmas and concepts in both languages. Because these links are stronger in highproficient speakers, we expected that lexical repetition effects in the priming of codeswitches are stronger in high-proficient than in low-proficient speakers. With respect to
cognates, van Hell and Dijkstra (2002) found effects of non-target language proficiency on
cognate processing in two groups of Dutch-English-French trilinguals who differed in their
French proficiency. The trilinguals were presented with Dutch words that were cognates
with L2 English, cognates with L3 French, or noncognates, and performed a word
association or a lexical decision task. In both groups of trilinguals, cognates with L2 English
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were processed faster than noncognates. In the trilinguals with a low L3 French proficiency,
the cognates with L3 French were responded to equally fast as the non-cognates, but in the
trilinguals with a high L3 French proficiency, the cognates with L3 French were responded
to faster than the non-cognates. This implies that a minimal level of proficiency is needed
for cognate facilitation effects to occur. We therefore predicted that cognate effects on the
priming of code-switches would be stronger in high-proficient than in low-proficient
speakers.
The present study
The goal of the present study is to test to what extent bilinguals’ tendency to copy the
position of code-switches from prime sentences in their description of pictured events is
influenced by lexical repetition between sentences, the presence of a cognate, and by their
relative language proficiency. The study consists of two experiments, in which we adapted
Bock’s (1986) structural priming task to a code-switching situation. Dutch-English
bilinguals were asked to repeat auditorily presented code-switched (prime) sentences and
describe visually presented (target) events by using a mix of Dutch and English (i.e., codeswitching). In critical prime-target trials, lexical repetition between prime and target and
the presence of a cognate in the prime and target was manipulated. The dependent
measure was whether participants switched at the same sentence position as the prime
sentence in their description of the target pictures. Relative language proficiency was
operationalized by testing L2 learners in an earlier phase of L2 English learning (Dutch
ninth grade secondary school students) in Experiment 4.1 and L2 learners at a more
advanced stage of L2 English learning (Dutch university-level students) in Experiment 4.2.
We predicted that participants’ tendency to switch at the same position as in the prime
sentence would be enhanced by lexical repetition between the prime sentence and the
target picture and by the presence of a cognate in the prime and target. We further
predicted that high-proficient speakers would be more sensitive to the lexical repetition
and cognate manipulations than low-proficient speakers, because high-proficient speakers
have better access to both their languages and typically show larger cross-language
activation effects in bilingual tasks than low-proficient speakers. This should make these
speakers more flexible than less proficient speakers in tailoring their linguistic choices in
their target picture description to the language encountered in the prime sentence.

Experiment 4.1: Priming of code-switches in beginning L2 learners
Method
Participants. The participants were 30 ninth grade pre-university level students from a
secondary school in the area of Nijmegen, the Netherlands. They were native speakers of
Dutch, who had started to learn English as an L2 at school from around fifth grade
onwards (i.e., from around age 10). In grades 5 and 6 (primary school), they received
English classes for about one hour a week; in secondary school, they received English
classes for about three to four hours a week. The participants also received German and
French classes in secondary school for about three hours a week. All other school courses
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were in Dutch. In addition to formal learning of English, the participants were exposed to
English at a regular basis through television and other popular media. As revealed by their
scores on an English proficiency test (L_Lex Vocabulary Test; Meara, Milton, & LorenzoDus, 2001), the participants had an intermediate level of performance in English,
indicating that these learners are performing at a level that is substantially below what
would be expected from native speakers, but have a good grasp of basic English vocabulary.
The participants reported that they code-switch in their daily lives and have a neutral
attitude towards code-switching. An overview of the participants’ background
characteristics is given in Table 4.1 (this table provides the background characteristics of
the participants in both Experiments 4.1 and 4.2).
Table 4.1

Background Characteristics of the Participants in Experiments 4.1 and 4.2.
Experiment 4.1 (N = 30)

Experiment 4.2 (N = 27)

M

SD

M

SD

Age

14.53

10.63

21.22

2.94

Age of Acquisition of English

10.00

11.53

10.19

2.69

Years of English L2 language classes

24.55

10.98

17.70

1.38

57.30

12.69

80.07

9.65

23.23

10.97

12.81

0.92

22.72

10.43

12.81

0.75

L_Lex English proficiency score
1

Self-reported attitude towards code-switching
2

Self-reported amount of code-switching

Note. L_Lex scores between 50 and 60 are equal to TOEFL scores of 500-550, an ESU level of ‘5
independent’, an IELTS score of 5, and a UCLES exams score description of FCE; L_Lex scores between 70
and 90 are equal to TOEFL scores of 550-620, an ESU level between ‘6 competent’ and ‘7 good’, an IELTS
score between 6 and 7, and a UCLES exams score description of CAE / CPE (cf., Meara et al., 2001).
1
five-point scale: 1 = irritating; 5 = fun
2
five-point scale: 1 = never; 5 = regularly

Materials. The priming task involved auditory presented sentences and visually
presented pictures to be described. A critical trial consisted of a combination of a codeswitched prime sentence and a target picture. Both the sentences and the pictures
represented transitive events involving an actor, action, patient, and prepositional phrase
(e.g., a boy looking at a monkey near a forest). A total of 24 critical prime-target trials were
constructed from a pool of 8 actors, 8 actions, 24 patients, 8 prepositions, and 24 nouns in
the prepositional phrase (all of which were distributed evenly across the 24 prime-target
trials). These words were matched between Dutch and English on lemma log frequency
(Dutch: M = 1.44, SD = 0.60; English: M = 1.50, SD = 0.61) and length in number of letters
(Dutch: M = 4.75, SD = 1.56; English: M = 4.88, SD = 1.37), as obtained from the webbased Celex lexical database (http://celex.mpi.nl; Baayen, Piepenbrock, & Van Rijn, 1993).
A list of all words that were used to construct the stimuli is given in Appendix 4.A.
The manipulation of lexical repetition between the prime sentence and target picture
and cognate status in the critical stimuli is illustrated in Table 4.2. Lexical repetition
between the prime sentence and target picture was manipulated by using either the same or
a different patient object (the italicized words in Table 4.2) in the prime sentence and target
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picture. The actor and the verb always overlapped between the prime sentence and target
picture, irrespective of the experimental condition. This was done to keep the picture
description task at a reasonable level of complexity and thus to guarantee a sufficient
sample of scorable target picture descriptions. Cognate status was also manipulated in the
patient of the primes and targets: The patient object was either a cognate or a matched
control word. When the patient in the target picture was a cognate, the patient in the
priming sentence was also always a cognate (bal [ball] – bal in case of lexical repetition,
gitaar [guitar] – bal in case of no lexical repetition). Likewise, when the patient in the
picture was a non-cognate, the patient in the priming sentence was also a non-cognate. The
Dutch and English cognates and non-cognates were matched on frequency (Dutch
cognates: M = 1.35, SD = 0.62; Dutch non-cognates: M = 1.49, SD = 0.58; English cognates:
M = 1.41, SD = 0.63; English non-cognates: M = 1.58, SD = 0.59) and length (Dutch
cognates: M = 4.71, SD = 1.63; Dutch non-cognates: M = 4.79, SD = 1.53; English cognates:
M = 4.88, SD = 1.54; English non-cognates: M = 4.88, SD = 1.19).
The syntactic structure in the prime sentence was the same in all critical trials (NP +
VP + PP), and was syntactically equivalent between Dutch and English. The stimulus
materials could therefore not lead to syntactic conflicts between Dutch and English, which
are known to constrain code-switching; see Kootstra et al. (2010; Chapter 2). The codeswitch in the prime sentence was always located directly after the patient object (the
italicized words in Table 4.2) and was always from Dutch into English. All critical target
pictures were depicted with Dutch and English flags, which served as a cue for participants
to use both Dutch and English in describing the picture.
Table 4.2
Lexical
repetition

Example of the Critical Stimuli in Each Condition of the Experiments.
Cognate

Prime sentence

Yes

Yes

De jongen gooit een bal TO THE BUTCHER.

No

Yes

De jongen gooit een trompet TO THE BUTCHER.

Target picture

boy throwing ball to diver

[The boy throws a ball / trumpet to the butcher]

Yes

No

De jongen gooit een wortel TO THE BUTCHER.
boy throwing carrot to diver

No

No

De jongen gooit een handdoek TO THE BUTCHER.
[The boy throws a carrot / towel to the butcher]

Note. The italicized words are the critical words that are manipulated for lexical repetition and cognate status.
Words in small caps refer to the part of the prime sentence that is switched into English.

In addition to the critical stimuli, 72 filler sentences and 72 filler pictures were
included. Just as in Bock’s classic structural priming task (e.g., Bock, 1986; Loebell & Bock,
2003), these sentences and pictures were not coupled in terms of prime-target
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combinations (like in the critical trials), but were independent of each other. This was done
to create stimulus lists in which there was no predictable trial sequence of pictures after
sentences and thus to disguise the priming manipulation in the critical trials (see the
procedure section for how filler trials and critical trials were ordered). All filler sentences
and pictures were based on different lexical materials than the critical stimuli. The filler
sentences consisted of 24 all-Dutch sentences, 24 all-English sentences, and 24 codeswitched sentences in which the sentence position of the code-switch was varied (so that
the likelihood of strategic behavior with respect to the sentence position of switching in the
critical trials was reduced). To avoid any possible influence of syntactic constraints on
code-switching, the syntactic structures of the code-switched filler sentences were always
shared between Dutch and English. The filler pictures consisted of 24 pictures to be
described in Dutch only (depicted with a Dutch flag), 24 pictures to be described in English
only (depicted with an English flag), and 24 pictures to be described using both Dutch and
English (depicted with Dutch and English flags). The filler word stimuli were also used to
create practice trials.
All target pictures were black line drawings on a white background that were easy to
identify. The pictures were adapted from pictures used in previous studies on codeswitched sentence production (Kootstra et al., 2010, Chapter 2) and a picture database for
psycholinguistic research (Szekely et al., 2004). To make sure that participants could
unambiguously identify the agent and the patient in the pictures, the agent was always
animate and depicted on the left side of the picture. All sentences (both critical and filler)
were recorded by a female native speaker of Dutch who is highly proficient in English.
The 24 critical stimuli and 72 filler sentences and pictures were combined into four
stimulus lists. In each list, all four experimental conditions were represented six times. Each
critical prime-target combination occurred only once in each list, and was rotated across
conditions between each list. Each list was randomized into two versions, in which we
ensured that the occurrence of a code-switch or a non-code-switch trial was unpredictable
and evenly distributed across the list.
Procedure. The participants were tested individually in a quiet room. They were seated
in front of a laptop and were then instructed for the experimental task. The task was the
same as Bock’s structural priming task (e.g., Bock, 1986; Loebell & Bock, 2003), but
adapted to a code-switching situation. The participants were told that they would be
performing a memory task in which they would be presented with sentences and pictures
in a random order. Some of these sentences and pictures would be presented more than
once within the experimental session, and it was the participants’ task to decide for each
sentence or picture whether they had encountered it before in the task. These instructions
were purely a cover task to disguise the priming manipulation. Priming in the critical trials
was implemented by systematically coupling the presented sentences with the subsequent
target picture into prime-target combinations (see the materials section).
The instructions for the sentence trials (i.e., the prime sentences in critical trials) were
as follows. A sentence was presented auditorily through the speakers of the laptop.
Participants were instructed to listen to the sentence and then to repeat it aloud. After
having repeated the sentence, participants had to decide whether they had heard this
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sentence before in the task by pressing the ‘1’ (yes) or ‘0’ (no) key on the keyboard of their
laptop. Pressing this key automatically initiated the next trial. The instructions for picture
trials (i.e., the target items in the critical trials) were to describe each picture appearing on
their screen by means of a complete sentence, including an actor, verb, patient, and a
prepositional phrase. Pictures with a Dutch flag had to be described in Dutch only, pictures
with an English flag in English only, and pictures with both a Dutch and an English flag by
means of a combination of Dutch and English. In these pictures, participants were
instructed to begin in Dutch and end in English, and to switch languages only once in each
picture description. The participants were free to decide at what position in the sentence
they would switch. After having described the picture, participants had to decide whether
they had seen the picture before in the task by pressing the ‘1’ (yes) or ‘0’ (no) key on the
keyboard. Pressing a key automatically initiated the next trial.
To give the participants the impression that they were presented with a randomly
ordered series of pictures and sentences, the critical prime-target combinations were
combined with the separate sentence fillers and picture fillers. In critical prime-target trials,
picture trials were always preceded by a sentence trial. Filler pictures and sentences were
randomly presented in the stimulus lists, not necessarily in the same order as the critical
trials. Fillers were never placed between a critical prime sentence and target picture. See
Figure 4.2 for an illustration of the trial sequencing in the experiment.
The filler items were also the items that were sometimes repeated to make the
participants’ memory task (i.e., the cover task of this experiment) functional. A total of 36
filler items (18 sentence trials and 18 picture trials) were repeated in the task.
Each participant first completed a block of eight practice trials and then completed one
of the eight experimental versions described in the materials section. The experiment was
conducted on a laptop using E-prime. Responses were recorded and transcribed. After the
experiment, participants filled in a language history questionnaire and then performed the
L_Lex vocabulary task. A testing session lasted about 45 minutes.
Scoring and Analysis. The dependent variable was whether or not the participant’s
sentence position switching in the target picture description was the same as in the prime
sentence. Target picture descriptions were coded as (1) having the same switch position as
in the prime sentence, (2) having a different switch position as the prime sentence, or (3)
other. The ‘other’ responses contained all picture descriptions that were unscorable because
(1) no switch or more than one switch was made, (2) an unfinished sentence or different
sentence structure than the prime sentence was used, or (3) the critical word was not used.
The statistical analysis was based on all responses except the ‘other’ responses.
We tested to what extent the participants’ likelihood to switch at the same position as
in the prime sentence versus at a different position as in the prime sentence (i.e., the ratio
between switching at the same position as in the prime sentence and switching at a
different position than in the prime sentence) was influenced by lexical repetition between
prime and target (repetition of the patient object) and by the presence of a cognate in the
prime and target. The analysis was performed using a mixed-effects logistic regression
analysis (cf., Baayen, Davidson, & Bates, 2008) with random intercepts for participants and
items and by-participant random slopes for the lexical repetition and cognate factors, using
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the lme4-package (Bates, Maechler, & Dai, 2007) in R version 2.7.2 (R Development Core
Team, 2008). Interaction effects that did not significantly improve the model’s fit were left
out of the model. More details on the statistical analysis are given in Appendix 4.B.

PICTURE TRIAL ( FILLER)
SENTENCE TRIAL ( FILLER)
SENTENCE TRIAL ( FILLER)

PRIME-TARGET EXPERIMENTAL TRIAL

Presented auditorily:
Participant repeats:

SENTENCE TRIAL ( PRIME)
“De jongen gooit een bal to the butcher”

“De jongen gooit een bal to the butcher”
and decides whether he/she has encountered the sentence before (“no”)
PICTURE TRIAL ( TARGET)

Participant describes:

e.g., “De jongen gooit een trompet to the diver”
and decides whether he/she has encountered the picture before (“no”)

PICTURE TRIAL ( FILLER)
SENTENCE TRIAL ( FILLER)

Figure 4.2

Example of trial sequences in the experimental task, showing the components of
experimental trials and the placement of fillers relative to experimental trials. The
instructions for participants in the filler sentence trials and filler picture trials were the same
as the experimental sentence trials and picture trials, respectively.
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Results
Four items were excluded from the analysis because they attracted more than 50% of
‘other’ responses. On the remaining 20 items participants produced a total of 600 picture
descriptions. Of these descriptions, 52 (8.66%) were scored as ‘other’ and discarded from
the analysis. The ‘other’ responses occurred about equally often across the four conditions
(11 in the Lexical repetition & Cognate condition; 13 in the No lexical repetition & Cognate
condition; 13 in the Lexical repetition & No cognate condition; 15 in the No lexical
repetition & No cognate condition). The analysis is based on the remaining 548 picture
descriptions.
Table 4.3

Proportions of Response Types per Condition, Experiments 4.1 and 4.2.
Lexical repetition

No lexical repetition

Cogn.

No Cogn.

Cogn.

No Cogn.

.57

.55

.41

.36

Experiment 4.1
Switch at same position as prime
-

‘De jongen gooit de trompet TO THE DIVER’

Switch at different position than prime
-

‘De jongen THROWS THE TRUMPET TO THE DIVER’

.17

.20

.21

.22

-

‘De jongen gooit THE TRUMPET TO THE DIVER’

.14

.12

.17

.19

-

‘De jongen gooit de trompet naar THE DIVER’

.12

.13

.21

.23

.72

.59

.34

.25

Experiment 4.2
Switch at same position as prime
-

‘De jongen gooit de trompet TO THE DIVER’

Switch at different position than prime
-

‘De jongen THROWS THE TRUMPET TO THE DIVER’

.11

.15

.23

.25

-

‘De jongen gooit THE TRUMPET TO THE DIVER’

.08

.12

.24

.23

-

‘De jongen gooit de trompet naar THE DIVER’

.09

.14

.19

.27

Note. All proportions are column proportions. Mean proportions of switching at the same position as in the
prime sentence for the manipulated variables independently were for Experiment 4.1: Lexical repetition .56, No
lexical repetition .39, Cognate .49, No cognate .46; for Experiment 4.2: Lexical repetition .66, No lexical
repetition .30, Cognate .53, No cognate .42.

Table 4.3 gives the proportions per condition that the participants switched at the
same position as in the prime sentence and the proportions per condition that the
participants switched at a different position as in the prime sentence. A summary of the
mixed-effects model on the ratio between switching at the same sentence position and
switching at a different sentence position that best fits the data is given in Table 4.4. The
analysis yielded a significant main effect of lexical repetition and a marginally significant
effect of cognate status. The participants switched significantly more often at the same
position as in the prime sentence when the patient object was repeated (.56; see note to
Table 4.3) than when it was not repeated (.39; see note to Table 4.3), and switched
marginally significantly more often at the same position as in the prime sentence when the
patient object was a cognate (.49; see note to Table 4.3) than when it was not a cognate (.46;

PRIMING OF CODE-SWITCHES IN SENTENCES

91

see note to Table 4.3). There was no significant interaction effect between lexical repetition
and cognate status.
Table 4.4

Summary of Mixed-Effects Logistic Regression Analyses for Variables Predicting the
Likelihood that Participants Switched at the Same Position as in the Prime Sentence Rather
than at a Different Position; Experiments 4.1, 4.2, and the Combined Analysis.

Predictor

z-value

p-value1

B

SE B

Lexical repetition

1.319

0.562

2.348

.009

Cognate

0.623

0.407

1.529

.063

Lexical repetition

2.480

0.514

4.822

.000

Cognate

0.873

0.383

2.279

.012

Lexical repetition

1.080

0.473

2.283

.011

Cognate

0.732

0.284

2.574

.005

-0.653

0.560

-1.166

.122

1.621

0.682

2.375

.008

Experiment 4.1

Experiment 4.2

Combined Analysis

Proficiency group
Proficiency group × Lexical repetition

Note. Standard deviations of random effect terms were for Exp. 4.1: 2.44 for by-participants random
intercepts, 2.58 for by-participants random slopes for the lexical repetition effect, 1.58 for byparticipants random slopes for the cognate effect, and 1.07 for by-items random intercepts; Exp. 4.2:
1.81 for by-participants random intercepts, 2.27 for by-participants random slopes for the lexical
repetition effect, 1.46 for by-participants random slopes for the cognate effect, and 0.25 for by-items
random intercepts; Combined Analysis: Standard deviations of random effect terms were 2.05 for byparticipants random intercepts, 2.18 for by-participants random slopes for the lexical repetition effect,
1.61 for by-participants random slopes for the cognate effect, and 0.58 for by-items random intercepts.
1
The p-values are based on one-tailed tests.

Discussion
Experiment 4.1 showed that the tendency of intermediate level L2 learners to copy the
switch position of a code-switched prime sentence in describing pictured events is
influenced by lexical repetition between the prime sentence and target picture. Participants
more often switched at the same position as in the prime sentence when the prime sentence
and target picture contained the same patient object than when it did not. This effect is
consistent with earlier findings of a lexical boost effect on structural priming in non-codeswitched speech (Arai et al., 2007; Cleland & Pickering, 2003; Branigan et al., 2000; Corley
& Scheepers, 2002; Gries, 2005; Hartsuiker et al., 2008; Pickering & Branigan, 1998;
Santesteban et al., 2010; van Beijsterveldt & van Hell, 2009), and in particular with
Schoonbaert et al.’s (2007) study of lexical boost effects on cross-language structural
priming in bilinguals.
A novel aspect of our findings is that lexical repetition effects were observed in codeswitched speech. This extends the mechanisms of lexical repetition in sentence priming –
thus far only investigated in single-language sentences – to code-switched sentences.
Furthermore, lexical boost effects were until recently only explored for the priming of
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structural choices and word order in ditransitive sentences and complex noun phrases. The
present findings indicate that lexical priming effects also apply to other aspects of sentence
production, namely the positioning of a code-switch in a sentence.
The marginally significant effect of cognate status in Experiment 4.1 makes it difficult
to draw conclusions on the priming capacity of cognates. It could reflect that the role of
cognates in the priming of code-switched sentences is limited in general, but it is also
possible that the cognate effect did not reach significance because the participants in this
experiment were relatively low-proficient speakers of English. This second option would be
consistent with earlier results on cognate processing, which indicated that cognate effects
may vary as a function of proficiency (van Hell & Dijkstra, 2002). To gain more insight into
the role of proficiency, both with respect to lexical repetition and the presence of cognates,
priming of code-switches was studied in highly-proficient bilinguals in Experiment 4.2.

Experiment 4.2: Priming of code-switches in advanced L2 learners
Method
Participants. The participants were 27 students from Radboud University Nijmegen,
the Netherlands. Like the participants in Experiment 4.1, they were native speakers of
Dutch. They had received similar English classes as the participants in Experiment 4.1 until
their enrollment in university, and were also exposed to English through popular media.
The participants were further exposed to English through the reading of English course
literature at university. Their scores on the L_Lex English vocabulary task confirmed that
they were advanced learners of English. They reported to code-switch in their daily lives
and to have a neutral attitude towards code-switching. Compared to the participants in
Experiment 4.1, the participants in Experiment 4.2 had received significantly more years of
English language classes (t (55) = 10.03, p < .001) and had a significantly higher level of
proficiency in English as measured by the L_Lex Vocabulary Test (t (55) = 7.56, p < .001).
An overview of the participants’ background characteristics is given in Table 4.1.
Materials; Procedure; Scoring and Analysis. The materials, procedure, scoring and
analysis were identical to those of Experiment 4.1.
Results
The same four items as in Experiment 4.1 were discarded from the analysis, for the
same reason as in Experiment 4.1. In the remaining 20 items the participants produced a
total of 540 picture descriptions. We discarded 27 responses (5%) from the analysis,
because these were scored as ‘other’. The ‘other’ responses occurred about equally often
across the four conditions (6 in the Lexical repetition & Cognate condition; 7 in the No
lexical repetition & Cognate condition; 6 in the Lexical repetition & No cognate condition;
8 in the No lexical repetition & No cognate condition). The analysis is based on the
remaining 513 responses.
Table 4.3 gives the proportions of response types per condition. A summary of the
mixed-effects model on variables predicting the likelihood to switch at the same sentence
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position versus at a different sentence position that best fits the data is given in Table 4.4.
The analysis yielded significant main effects of lexical repetition and cognate status.
Participants switched significantly more often at the same position as in the prime sentence
when the critical noun was repeated (.66; see note to Table 4.3) than when it was not
repeated (.30; see note to Table 4.3). The participants also switched significantly more often
at the same position as in the priming sentence when the critical noun was a cognate (.53;
see note to Table 4.3) than when it was not a cognate (.42; see note to Table 4.3). There
were no significant interaction effects.
Discussion
The proficient Dutch-English bilinguals in Experiment 4.2 code-switched more often
at the same sentence position as in the prime sentence when the prime sentence and target
picture description contained the same patient object than when the prime sentence and
target picture did not contain the same patient object. This corroborates the findings from
the less proficient bilinguals in Experiment 4.1 and shows once again that lexical repetition
not only influences the priming of structural choices in non-code-switched speech but also
affects the position of the switch in code-switched sentences.
The participants’ responses in Experiment 4.2 were also influenced by the presence of
a cognate in the prime-target pairs: Participants more often switched at the same position
as in the prime sentence when the prime sentence and target picture description contained
a cognate than when they contained a non-cognate control. This cognate effect is related to
earlier findings of cognate-triggered code-switching (Broersma, 2009; Broersma & de Bot,
2006; Broersma et al., 2009; Kootstra et al., invited for resubmission, Chapter 3; Witteman
& Van Hell, 2008), to cognate facilitation effects in studies on bilingual lexical processing
(e.g., Christoffels et al., 2007; Costa et al., 2000; Dijkstra et al., 2010; Gollan & Acenas, 2004;
van Hell & de Groot, 1998; van Hell & Dijkstra, 2002; Van Assche et al., 2009), and to
Bernolet et al.’s (2011) finding that cognates boost cross-language structural priming in
one-language (i.e., non-code-switched) sentence production. The fact that cognate effects
were significant in the high-proficiency group and only marginally significant in the lowproficiency group (Experiment 4.1) suggests that sensitivity to cognates depends on relative
language proficiency, as has also been found by van Hell and Dijkstra (2002) in a task that
measured lexical processing by bilinguals in a monolingual context.

Combined analysis of Experiments 4.1 and 4.2
To further examine the role of L2 language proficiency in the priming of code-switches
in sentences, we performed a combined analysis in which the responses from participants
in Experiments 4.1 and 4.2 were directly compared. This was done by merging the data
from Experiments 4.1 and 4.2 and including ‘participant group’ as an additional predictor
to the predictors that were already included in the separate analyses of Experiments 4.1 and
4.2. We again used mixed-effects logistic regression for the statistical analysis, employing
the same procedure as in Experiments 4.1 and 4.2 (see Appendix 4.B for more details).
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Table 4.4 summarizes the combined analysis. The analysis yielded main effects of
lexical repetition and cognate status, as well as a significant interaction effect of lexical
repetition by proficiency group. The lexical repetition effect and cognate effect are similar
to the effects found in Experiments 4.1 and 4.2: Priming of switch position was higher
when the patient object was repeated than when it was not, and when the critical nouns in
the prime and target were cognates rather than non-cognates. A new effect is the
interaction of lexical repetition by proficiency group. As shown in Figure 4.3, which depicts
the effect of lexical repetition per proficiency group for both the cognate and non-cognate
conditions, the effect of lexical repetition was smaller in the low-proficiency group
(Experiment 4.1) than in the high-proficiency group (Experiment 4.2). Other interaction
effects (i.e., the interaction of cognate by proficiency group and the three-way interaction
of lexical repetition by cognate by proficiency group) were not significant and did not
improve the fit of the model.

Percentage priming of switch position

80
Cognate
No cognate

60

40

20

0
Lexical repetition

No lexical repetition

Low-proficiency group

Figure 4.3

Lexical repetition

No lexical repetition

High-proficiency group

Percentages per lexical repetition and cognate condition that participants switched at
the same position as the prime, comparison of the low-proficiency and highproficiency group.

The combined analysis indicates that bilinguals’ relative language proficiency
influences the priming of code-switches in sentence production: The effect of lexical
repetition was stronger in the high-proficiency group than in the low-proficiency group.
Although this interaction effect of proficiency with the lexical repetition manipulation is
consistent with our hypotheses on the role of relative language proficiency, it is somewhat
surprising that we did not find an interaction effect of cognate status with proficiency
group. After all, the cognate effect was significant in the high-proficient group and only
marginally significant in the low-proficiency group. Likewise, earlier research on cognate
processing demonstrated that cognate effects are modulated by language proficiency (van
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Hell & Dijkstra, 2002). A closer inspection of the data suggests that an interaction of
cognate status with proficiency group may yet be present when only the lexical repetition
conditions are considered: The cognate effect in the object repetition condition seems
clearly larger in the high-proficiency group than in the low-proficiency group (see Figure
4.3). We tested this in a mixed-effects analysis on only the lexical repetition conditions.
This analysis indeed yielded a significant interaction effect of cognate status by participant
group (B = 0.836; SE B = 0.456; z = 1.830; p = .034, one-tailed).
To sum up, the combined analysis demonstrated that relative language proficiency
influences the sensitivity to lexical factors in the priming of code-switches in sentences.
The effect of lexical repetition was higher in high-proficient L2 speakers than in lowproficient L2 speakers, indicating that the high-proficiency group was more flexible in
adapting their linguistic choices to the lexical repetition manipulation in the prime
sentence than the low-proficiency group. In addition, when only the lexical repetition
conditions were considered, the high-proficient participants showed stronger effects of
cognate status than the low-proficient participants. This implies that cross-language
activation associated with cognates is stronger in high-proficient than in low-proficient
bilinguals, which helps the high-proficient bilinguals to repeat the switch position from the
prime sentence.

General Discussion
The goal of this study was to examine the role of lexical repetition, cognates, and
language proficiency in the priming of code-switches in Dutch-English bilinguals. Using a
structural priming task in which participants repeated code-switched prime sentences and
then code-switched in describing a target picture, we tested whether in target picture
descriptions the tendency to switch at the same position as in a prime sentence was
influenced by repetition of the patient object between the prime sentence and target picture
and by the presence of a cognate in the prime-target pair. In both low-proficient L2
speakers (Experiment 4.1) and high-proficient L2 speakers (Experiment 4.2), the tendency
to repeat the switch position of the prime sentence was enhanced by lexical repetition.
Priming of switch position was also enhanced by the presence of a cognate, mainly in the
high-proficient speakers. A combined analysis in which the responses of the low- and highproficient L2 speakers were directly compared revealed that the effect of lexical repetition
and, in the lexical repetition conditions, cognate status were significantly stronger in the
high-proficient L2 speakers than in the low-proficient L2 speakers.
Lexical repetition and cognates thus influence the priming of code-switches in
bilingual speakers and the sensitivity to these lexical factors depends on the bilinguals’ L2
proficiency level. This indicates that both lexical variables (lexical repetition and cognate
status) and speaker variables (proficiency) work together in a sentence-level process,
namely the priming of code-switches in sentences. These results have implications for
cognitive perspectives on sentence production in bilingual speakers, as will be discussed
below.
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The role of lexical repetition in the priming of code-switches
The finding that lexical repetition enhanced the likelihood to switch at the same
sentence position as in the prime sentence is related to earlier findings of a lexical boost
effect on structural priming within and across languages in single language, non-switched
sentences (Arai et al., 2007; Bernolet et al., 2007; Branigan et al., 2000; Cleland & Pickering,
2003; Corley & Scheepers, 2002; Gries, 2005; Hartsuiker et al., 2008; Pickering & Branigan,
1998; Santesteban et al., 2010; Schoonbaert et al., 2007; van Beijsterveldt & van Hell, 2009).
Our lexical repetition finding extends the lexical boost effect to code-switching in sentences.
To explain the lexical repetition effect in terms of Hartsuiker et al.’s (2004) bilingual
adaptation of Pickering and Branigan’s (1998) model on structural priming in sentence
production, it is first necessary to explain how the sentence position of switching is
represented in Hartsuiker et al.’s model. To recapitulate, Hartsuiker et al. extended
Pickering and Branigan’s (1998) notion of a connection between lemma nodes (lexical
representations) and combinatorial nodes (surface structure representations) with the
assumption that each lemma node is connected to a language node (see Figure 4.1). Thus,
the language membership of each lemma is specified. To obtain a representation of the
sentence position of switching, it is essential that this language membership is specified for
each slot in the linear surface structure that is spelled out in the combinatorial node. This
can be covered in the model by the link between the language nodes, lemma nodes, and
combinatorial nodes. That is, when lemma nodes and combinatorial nodes are linked, this
also creates a link between the combinatorial nodes and the language nodes. Because the
combinatorial nodes are supposed to include an exact specification of the sentence’s
surface structure in terms of linear order (cf., Bernolet et al., 2007), the link between lemma
nodes, language nodes, and combinatorial nodes leads to a specification of the language
membership of each word in the sentence’s linear surface structure. This specification
makes it possible to identify the sentence position at which a code-switch takes place.
Priming of this sentence position of switching can then occur because of residual activation
of the language membership information per slot in the linear surface structure from the
prime sentence.
Note that this explanation of the sentence position of switching is only possible within
Hartsuiker et al.’s (2004) extension of Pickering and Branigan’s (1998) model when the
combinatorial node provides not just a specification of constituent structure, but a
specification of the linear word order that is used with this constituent structure. This is in
line with earlier research by Bernolet et al. (2007) and by Pickering, Branigan, and McLean
(2002), which also led to the conclusion that the specification of constituent structure and
linear word order is combined in one representation.
Based on the representation of sentence position of switching in terms of Hartsuiker et
al.’s (2004) model, the lexical repetition effects that were found in this study can be
explained quite straightforwardly. Priming of sentence position without lexical repetition
can occur because of residual activation of the link between the language nodes and
combinatorial nodes from the prime sentence, which specifies language membership
information per slot in the linear surface structure. This residual activation enhances the
likelihood that the same specification of language membership information per slot in the
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linear surface structure is re-activated, leading to priming of switch position. Priming of
sentence position with lexical repetition, however, follows not only from residual activation
of this link between the language nodes and combinatorial nodes from the prime sentence,
but also from re-activation of the lemma from the prime sentence, including the
established link between the language nodes, the lemma, and the combinatorial nodes. This
explains the facilitative effects of lexical repetition on the priming of code-switches in
sentences.
At a more general level, the lexical repetition effect in the priming of code-switched
sentences also illustrates the importance of repetition and priming as mechanisms of
language production. Many studies on code-switching and language production are based
on models of language production in which speakers generate utterances ‘from scratch’ by
means of a multi-staged process from conceptualization to articulation (e.g., Levelt, Roelofs,
& Meyer, 1999; Myers-Scotton & Jake, 1995). Our findings show that repetition has a
major influence on this language production process. The residual activation of recently
encountered linguistic items can create ‘shortcuts’ in the production process, leading to
priming between utterances (cf., Garrod & Pickering, 2004; Schober, 2006). Importantly,
such priming effects not only occur in artificial laboratory environments, but also in
natural discourse situations. Indeed, priming between utterances is regarded as a central
mechanism of language use in social interaction, leading to linguistic alignment and
increased mutual understanding between interlocutors (cf., Ferreira & Bock, 2006;
Pickering & Garrod, 2004; see also Chapter 1). Even though our study was situated in a
relatively artificial laboratory setting in which no dialogue partners were involved, it still
shows how the principle of priming and repetition between sentences is reflected in the
production of code-switches in sentences.
The role of cognates in the priming of code-switches
The finding that cognates enhanced the likelihood of participants to switch at the same
position as in the prime sentence is consistent with earlier findings of cognate facilitation
in bilingual lexical processing (e.g., Christoffels et al., 2007; Costa et al., 2000; Dijkstra et al.,
2010; Gollan & Acenas, 2004; van Hell & de Groot, 1998; Van Assche et al., 2009) and with
the observation in corpus research that code-switches occur more frequently when a
cognate is present in the same clause as the code-switch (Broersma, 2009; Broersma & de
Bot, 2006; Broersma et al., 2009). Our cognate findings especially relate to Bernolet et al.’s
(2011) finding of a cognate boost on cross-language structural priming. These studies all
suggest that cognates cause an increased level of co-activation of languages in the bilingual
mind, resulting in facilitated processing of multiple languages. Our findings show that
cognates even influence the priming of code-switches in sentences.
The cognate effect can be explained in terms of Hartsuiker et al.’s (2004) model of
bilingual sentence production, but only by making the additional assumption that cognates
result in increased lexical co-activation of languages. This assumption was also made by
Bernolet et al. (2011) in their study on cognate effects in cross-language structural priming
of non-code-switched sentences. Bernolet et al. argued that the co-activation of languages
caused by cognates enhanced re-activation of the lemma from the prime sentence and its
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established link with the combinatorial node of the prime sentence. Because the lemma
from the prime sentence was in a different language than the lemma for the target picture
description, re-activation of this lemma from the prime sentence necessarily involves coactivation between languages. This co-activation is facilitated when the lemma is a cognate,
because cognates themselves lead to co-activation.
A similar explanation of cognate facilitation can be given for the findings in the
present study, although the explanation of our findings cannot be based on re-activation of
the lemma from the prime sentence. That is, Bernolet et al.’s study was based on a situation
in which the cognate (e.g., ‘vork’) in the prime sentence was the translation equivalent of
the cognate (‘fork’) in the target sentence. In our study, cognate effects were found
irrespective of whether the same or a different cognate was present in the prime sentence
and target picture. Thus, the cognate effects in our study cannot be attributed to reactivation of the lemma from the prime sentence. Still, just like the re-activation of the
lemma from the prime sentence in cross-language structural priming, activation and reactivation of the link between language nodes and combinatorial nodes in a code-switched
sentence (which specifies the sentence position of code-switching) involves the coactivation of elements from both languages. Similar to Bernolet et al.’s (2011) explanation
of a cognate boost on re-activation of the lemma from the prime sentence, it can then be
argued that re-activation of the link between language nodes and combinatorial nodes,
which leads to priming of switch position, is boosted by the co-activation caused by the
cognate in these sentences. This explains why cognates can facilitate the priming of codeswitches in sentences.
The role of proficiency in the priming of code-switches
The analysis in which the data of the low- and high-proficient L2 speakers were
combined showed that the effect of lexical repetition and cognates was stronger in the
high-proficient speakers than in the low-proficient speakers, and thus demonstrates the
importance of relative language proficiency in code-switching. Although corpus research
by Poulisse and Bongaerts (1994) and Poplack (1980) already suggested that L2 proficiency
is an important factor in code-switching, the influence of proficiency was not yet
experimentally tested and also not yet applied to the role of lexical factors in the priming of
code-switches. Our proficiency findings substantiate Costa et al.’s (2008) prediction (on
non-code-switched language production) that priming will be most successful in language
users that are able to activate and select linguistic representations from both languages in a
smooth and flexible manner. Because earlier research has shown that lexical access to both
languages as well as the link between both languages is stronger in high-proficient speakers
than in low-proficient speakers (e.g., Costa & Santesteban, 2004; Kroll & Stewart, 1994;
Meuter & Allport, 1999; Poulisse & Bongaerts, 1994; van Hell & Dijkstra, 2002), this ability
to flexibly adapt one’s linguistic behavior to a previously encountered utterance will be
higher in high-proficient speakers than in low-proficient speakers. This is exactly what we
found.
The observed interaction of proficiency with lexical repetition is in line with
Schoonbaert et al.’s (2007) addition to Hartsuiker et al.’s (2004) model on lexical and
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syntactic representations in bilinguals. To account for their finding that lexical boost effects
only occurred from L1 to L2, they proposed that the strength of the lexical boost effect
depends on the strength of cross-language lexical links, which are determined by relative
proficiency in the first and second language. Our effects of stronger lexical repetition in L2
learners with a relatively high level of proficiency than in L2 learners with a relatively low
level of proficiency support this assumption. The observed interaction of proficiency with
cognate status further supports earlier research on bilingual lexical processing that
sensitivity to cognates is dependent on the bilingual’s relative language proficiency (van
Hell & Dijkstra, 2002). Our findings show that this is not only the case in lexical processes,
but also in sentence-level processes.
An interesting avenue for future research is to further investigate more specific aspects
of proficiency in the priming of bilingual speech. In this study, proficiency was
operationalized by testing a group of relatively inexperienced learners of L2 English and a
group of more experienced learners of L2 English with a similar basic level of intelligence
(pre-university level secondary school students versus university students). Although these
learners clearly differed in terms of L2 proficiency, they also differed in age (see Table 4.1).
Future research may investigate learners of the same age with a wider range of L2
proficiency (see Ojima, Nakata, & Kakigi, 2005, for an example of such an approach in the
domain of sentence comprehension). Because we studied relatively homogeneous groups
of learners, within-group analyses of proficiency independent of age were not possible. In
addition, linguistic behavior is not only influenced by proficiency-related learner
characteristics (i.e., proficiency), but also by more general cognitive and social properties,
such as L1 and L2 working memory (e.g., Michael & Gollan, 2005), motivation for
language learning (e.g., Dörnyei, 2003), and people’s sociability and tendency to be found
sympathetic (e.g., Dijksterhuis & Bargh, 2001; Giles, Coupland, & Coupland, 1991). By
investigating the roles of such cognitive and social properties in addition to languagerelated learner factors such as proficiency, future studies could provide novel insights into
how different learner characteristics influence sentence production in (bilingual) speakers.
Conclusion
This study has collected experimental evidence on the role of lexical repetition,
cognates, and language proficiency in the priming of code-switched sentences in DutchEnglish bilingual speakers. The results shed light on the interactive cognitive mechanisms
underlying sentence-level code-switching, demonstrating that code-switching is a multidimensional process in which lexical and speaker-related factors work in concert. In
addition, the study extends and substantiates a bilingual version of Pickering and
Branigan’s (1998) model on lexical and combinatorial processes in sentence production
(Hartsuiker et al., 2004; Schoonbaert et al., 2007), which was up to now only tested with
single-language sentences. We argue that the model is capable of accounting for the
priming of sentence position of code-switching under the assumption that each slot in the
linear surface structure of a sentence is tagged for language. Although this assumption
follows from the general architecture and assumptions of the model, it had not yet been
explicitly formulated and tested. Within this model, we were able to explain our code-
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switching findings by postulating (1) that lexical repetition makes it easier to re-activate the
link between language nodes, lexical nodes, and combinatorial nodes that leads to the
priming of code-switch position, and (2) that cognates and high L2 proficiency levels
increase the level of cross-language activation, thus facilitating priming of code-switches in
sentences. All in all, the present study shows how general psycholinguistic models of
language production and research on code-switching can mutually inform each other.
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Appendix 4.A
Pool of Words from which the Critical Stimuli were Created
Actors
boy - jongen; farmer - boer; fireman - brandweerman; girl - meisje; painter - schilder;
sailor - matroos; wizard - tovenaar; woman - vrouw
Verbs
call - roepen; carry - dragen; kick - schoppen; paint - beschilderen; push - duwen; put zetten/leggen; throw - gooien; watch - bekijken
Patients
Cognates: arm - arm; baby - baby; ball - bal; book - boek; cactus - cactus; clock - klok;
clown - clown; finger - vinger; harp - harp; heart - hart; helicopter - helikopter; nest - nest;
pen - pen; penguin - pinguin; piano - piano; puzzle - puzzel; ring - ring; robot - robot; rose roos; sock - sok; taxi - taxi; tent - tent; trumpet - trompet; wolf - wolf
Control words: axe - bijl; bag - tas; bird - vogel; bottle - fles; car - auto; carrot - wortel;
chicken - kip; city - stad; dog - hond; donkey - ezel; girl - meisje; lion - leeuw; mirror spiegel; monkey - aap; rabbit - konijn; rope - touw; scarf - sjaal; shark - haai; snail - slak;
stone - steen; towel - handdoek; turtle - schildpad; window - raam; witch - heks
Prepositions
above - boven; at - op; behind - achter; from - van; near - bij; of - van; on - op; to - naar
Nouns in the prepositional phrase
attic - zolder; building - gebouw; butcher - slager; chair - stoel; cinema - bioscoop;
granny - oma; forest - bos; garden - tuin; diver - duiker; ceiling - plafond; livingroom woonkamer; mouth - mond; paint - verf; painting - schilderij; paper - krant; road - weg;
salesman - verkoper; shed - schuur; shop - winkel; suitcase - koffer; table - tafel; tree - boom;
wall - muur; zoo - dierentuin
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Appendix 4.B
Details of the Statistical Analyses
The analyses were performed on all responses to the critical pictures, excluding ‘other’
responses. This resulted in data files that were coded in binomial terms: Responses in
which the switch was on the same position as in the prime sentence were coded with a ‘1’;
responses in which the switch was on a different position than in the prime sentence were
coded with a ‘0’. These data were then subjected to mixed-effects logistic regression
analyses in R version 2.7.2. (R Development Core Team, 2008), which calculated to what
extent the likelihood of switching at the same position as the prime relative to switching at
a different position as the prime was predicted by the manipulated variables. All analyses
included by-item and by-participant intercept variance (random intercepts), as well as byparticipant random slopes for the manipulated variables. Interaction effects were left out of
the model when they did not significantly improve the model. This was evaluated with the
following formula: anova(Model_withinteraction, Model_withoutinteraction). This formula
produces a chi square value with an accompanying p-value, which indicates whether the fit
of the new model is significantly better than the old model. Based on this procedure, the
formulas that constituted our final models are given below.
Experiment 4.1
lmer(SwitchPosition ~ LexicalRepetition + Cognate + (1+LexicalRepetition+Cognate |Participant) +
(1|Item), Data_Experiment_1, family = “binomial”)

Experiment 4.2
lmer(SwitchPosition ~ LexicalRepetition + Cognate + (1+LexicalRepetition+Cognate |Participant) +
(1|Item), Data_Experiment_2, family = “binomial”)

Combined Analysis
lmer(SwitchPosition
~
ProficiencyGroup
*
LexicalRepetition
+
Cognate
+
(1+LexicalRepetition+Cognate |Participant) + (1|Item), Data_Experiments_1_and_2, family =
“binomial”)
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CHAPTER 5

ABSTRACT

This chapter first gives a summary of the starting point and main findings of the present
thesis. This is followed by a discussion of the implications of the thesis in terms of codeswitching theory, the interactive alignment model, and code-switching methodology. The
chapter concludes with suggestions for future research.

104

CHAPTER 5

Summary
The central topic of this thesis is code-switching, defined as the use of more than one
language in the same utterance by bilingual speakers. Structural linguistic and
sociolinguistic approaches have mainly studied natural code-switching in rich discourse
contexts, whereas psycholinguistic approaches have typically used laboratory-based
experiments that are focused on the forced switching of single words (i.e., language
switching instead of code-switching; see Gullberg, Indefrey, & Muysken, 2009). The present
thesis set out to integrate these approaches by experimentally investigating the cognitive
mechanisms of code-switching in rich discourse contexts. Theories on code-switching at
the sentence and discourse level were combined with cognitive models of language
production in monologue and dialogue, most notably the interactive alignment model
(Pickering & Garrod, 2004), leading to processing-based hypotheses on the roles of sociointeractional, syntactic, lexical, and speaker-specific factors in the production of codeswitched sentences in monologue and dialogue. These hypotheses were tested in a series of
experiments that mimicked code-switching in natural discourse situations.
Below, I first give an overview of the main findings of this thesis. I then discuss the
implications of the findings for earlier research on code-switching and bilingual language
processing, as well as for the interactive alignment model. The chapter ends with
suggestions for future research.
Summary of the empirical studies in this thesis
In Chapter 2, the role of interactive alignment was studied in combination with the
potentially facilitating role of shared word order in code-switching. Earlier corpus studies
had investigated the role of word order in code-switching (Myers-Scotton, 1997, 2002;
Poplack, 1980), but these studies did not control for or consider alignment with the
previous discourse as a factor that may influence syntactic choices in code-switching.
Chapter 2 introduced a processing-based account of the role of word order in codeswitching that is compatible with psycholinguistic models of bilingual language production
and the interactive alignment model. This account predicted (1) that the use of a shared
word order would facilitate code-switching and (2) that bilingual speakers would have the
tendency to align with the syntactic code-switching patterns of their dialogue partner.
These predictions were tested using monologue and confederate-scripted dialogue versions
of a picture-driven sentence-completion task. Dutch-English bilinguals completed Dutch
or English sentence fragments by describing pictures with at least one Dutch or English
word (as cued by a background color). The sentence fragments cued the SVO word order
(Subject-Verb-Object, which is shared between Dutch and English), the SOV word order
(Dutch-specific), or the VSO word order (Dutch-specific). The dependent variables were
the participants’ syntactic choices, sentence positions of switching, and verb language
choices in their picture descriptions.
In both the monologue and dialogue experiments, the SVO word order was used more
frequently than the SOV or VSO word order in code-switched picture descriptions. In
addition, the sentence position of switching and language of the verb were more diverse in
picture descriptions in which the SVO word order was used than in picture descriptions in
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which the SOV or VSO word order was used. This higher frequency and flexibility of codeswitching with the SVO word order indicates that the use of a shared word order indeed
facilitates the production of a code-switched sentence. The dialogue experiments further
showed that speakers had the tendency to copy the word order, switch position, and
language of the verb from the confederate’s preceding utterance. This tendency was
particularly strong when the confederate had produced switches that were consistent with
the shared-word-order preference as found in the monologue experiments. These findings
are evidence of syntactic alignment in code-switching, and also show that alignment effects
interact with other syntactic constraints on code-switching. In sum, the study reported in
Chapter 2 (1) provided novel experimental evidence for Poplack’s equivalence constraint
and Myers-Scotton’s matrix language frame model, which both lead to the prediction that
code-switching is facilitated when a word order is used that is shared across the two
languages, (2) showed how cross-language activation mechanisms (facilitation of codeswitching in sentences with shared word order across the two languages) and cross-speaker
mechanisms (interactive alignment) interact in the production of code-switched sentences,
and (3) extended Pickering and Garrod’s (2004) interactive alignment model to codeswitching in bilingual dialogue.
In Chapter 3, the role of interactive alignment and cross-language overlap was further
investigated. The focus here was on the role of cross-language lexical overlap and
interactive alignment on the actual choice to produce a code-switched sentence. The role of
cross-language lexical overlap in code-switching is reflected in the lexical triggering
hypothesis (e.g., Broersma & de Bot, 2006; Clyne, 1967, 1980, 2003). This hypothesis holds
that overlapping words, such as cognates (overlap across languages in form and meaning)
and false friends (overlap in form but not in meaning), enhance the likelihood that a
person code-switches in a clause containing such a word. The triggering hypothesis was
tested in combination with the hypothesis following from the interactive alignment model
that bilinguals would have a relatively high tendency to code-switch when their dialogue
partner had just code-switched. In a confederate-scripted dialogue experiment, DutchEnglish bilingual participants (one of which was a confederate) described pictured events
to each other (e.g., of a waitress putting a tomato in a refrigerator), in which half of the
confederate’s utterances was code-switched and the other half was not code-switched. The
patient object in the pictures had a cognate name (e.g., ‘tomato’-‘tomaat’), a false friend
name (e.g., ‘rock’-‘rok’ [skirt]), or a control name that did not overlap across languages
(e.g., ‘carrot’-‘wortel’). The participants were free to use Dutch and English in describing
the picture and were not forced to code-switch. The main question was to what extent the
participants’ likelihood to code-switch in their target picture description was influenced by
the occurrence of a code-switch in the confederate’s previous picture description and by
the cross-language overlap of the patient object in the target picture.
The participants code-switched more often after the confederate had also codeswitched than after the confederate had not code-switched. This is evidence of interactive
alignment of code-switching, and extends the notion of interactive alignment to language
choice in bilingual dialogue. The participants also switched more often in picture
descriptions containing a cognate or a false friend than in picture descriptions containing a
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control word, but only when the confederate had just code-switched. This finding suggests
that lexical triggering of code-switches only occurs when there is already a high tendency to
code-switch (in this case because the discourse partner had just code-switched). This
qualifies the lexical triggering hypothesis, which in earlier studies was not analyzed in
interaction with other factors that may influence code-switching. Thus, the study reported
in Chapter 3 showed how socio-interactional mechanisms (interactive alignment) and
lexical mechanisms (triggered code-switching) interact with respect to their influence on
language choice in dialogue.
In Chapter 4, the role of lexical mechanisms on code-switching was further
investigated and combined with a speaker-related factor: relative language proficiency.
Combining research on structural priming (e.g., Bock, 1986; Pickering & Ferreira, 2008),
cognate triggering (e.g., Broersma & de Bot, 2006; Clyne, 1967, 1980, 2003; see Chapter 3),
and relative language proficiency (e.g., Costa, Pickering, & Sorace, 2008; Costa &
Santesteban, 2004; Meuter & Allport, 1999), it was hypothesized that the tendency to copy
the sentence position of a code-switch from a previously encountered utterance to the
utterance to be produced is influenced by three factors: (1) lexical repetition between the
previous and present utterance, (2) the presence of a cognate in these utterances, and (3)
the speakers’ relative language proficiency in both their languages. In a variation of the
structural priming task (Bock, 1986; Loebell & Bock, 2003), Dutch-English bilinguals were
asked to repeat a code-switched prime sentence (e.g., ‘De jongen gooit een bal TO THE
BUTCHER’ [the boy throws a ball to the butcher]) and then describe a target picture (e.g., of
a boy throwing a ball to a diver) by means of a code-switched sentence. The prime
sentences and target pictures were manipulated with respect to object noun repetition
between the prime sentence and target picture, and with respect to the presence of a
cognate. Relative language proficiency was manipulated by testing low- and high-proficient
speakers of L2 English in two separate experiments. The question was to what extent the
tendency to copy the switch position of the prime sentence was influenced by this object
noun repetition, cognate manipulation, and L2 proficiency.
Both the low- and high-proficient L2 speakers copied the switch position of the prime
sentence more often when the object noun in the prime sentence was repeated in the target
picture than when it was not. Priming of switch position was also enhanced by the presence
of a cognate in the prime sentence and in the target picture. A combined analysis of the
low- and high-proficient speaker data further revealed that the effects of lexical repetition
and cognate status were stronger in high-proficient speakers than in low-proficient
speakers. These results show how the role of language-related variables in code-switched
sentence production (lexical repetition and cognate triggering) can be modulated by
speaker-related variables (relative language proficiency). The results also extend a bilingual
version of Pickering and Branigan’s (1998) model on the interaction between lexical and
structural processes in sentence production (Hartsuiker, Pickering, & Veltkamp, 2004).
This model, which is compatible with the interactive alignment model, was not applied to
the production of code-switched sentences before.
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General Discussion
The empirical studies in this thesis resulted in valuable insights for theories on codeswitching and bilingual language processing, for models of bilingual language production
in monologue and dialogue, and for research techniques to investigate code-switching.
These new insights demonstrate the importance of an integrated approach to the study of
code-switching, as has recently also been emphasized by leading scholars on codeswitching promoting a multidisciplinary approach (Gullberg et al., 2009; Isurin, Winford,
& de Bot, 2009; Myers-Scotton, 2006). In the discussion below, I will elaborate on the
findings of this thesis in terms of (1) probabilistic versus absolute constraints on codeswitching, (2) the role of cross-language overlap at different levels of processing in codeswitching, (3) the extension of the interactive alignment model to bilingual dialogue, and
(4) research methodology in code-switching.
Constraints on code-switching: Absolute or probabilistic?
It was found that factors from different levels of processing interact in the production
of code-switched sentences by bilingual speakers. Bilinguals’ syntactic choices in codeswitching were based on the interaction between cross-language word order equivalence
and the syntactic choices of a dialogue partner (Chapter 2), their choice to code-switch or
not was based on the interaction between the presence of a trigger word and the codeswitching of a dialogue partner (Chapter 3), and the sensitivity to lexical factors in the
priming of code-switches in sentences depended on the bilinguals’ relative language
proficiency (Chapter 4). These results have implications for the question whether
constraints on code-switching are absolute (i.e., constraints universally apply, irrespective
of the context in which they occur) or probabilistic (i.e., constraints are graded, contextsensitive, and open to interaction with other constraints).
In structural linguistic approaches to code-switching, there is a division between
researchers who argue that the syntax of code-switching is governed by absolute principles
that universally apply (e.g., MacSwan, 2000; Myers-Scotton, 1997, 2002; Toribio, 2001) and
researchers who argue that the syntax of code-switching is the product of probabilistic
constraints, leading to general tendencies of language behavior (e.g., Muysken, 1995, 2000;
Treffers-Daller, 1994). The finding in Chapter 2 that effects of shared word order interact
with effects of interactive alignment suggests that syntactic constraints on code-switching
are probabilistic and amenable to interaction with other constraints on code-switching, like
alignment with a dialogue partner. This notion of probabilistic constraints is consistent
with studies from other areas of language processing, including language production in
monolinguals (e.g., Goldrick, 2007) and sentence processing in monolinguals and
bilinguals (e.g., MacWhinney & Bates, 1989; Seidenberg & MacDonald, 1999).
The point that syntactic constraints on code-switching are not absolute has important
implications for the kind of data that can be considered evidence in code-switching
research. From an absolutistic perspective on syntactic constraints in code-switching, the
mere presentation of counter-examples would suffice to falsify a constraint. Bentahila and
Davis (1983), for example, came up with ten examples of code-switches that violated the
equivalence constraint from a 7.5 hour long corpus of Arabic-French conversation, and
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concluded from this that “the requirement of equivalence of surface structure between the
two languages does not seem to hold” (p. 319). Similarly, MacSwan (2000) argued on the
basis of wellformedness judgments from two Spanish/Nahuatl code-switched sentences
that “the operative principle in code-switching cannot […] be Poplack’s Equivalence
Constraint” (p. 38). Following a probabilistic perspective, this ‘all-or-none’ approach to
falsification is replaced with an approach in which different factors affecting codeswitching are combined and evaluated in terms of statistical probability. The findings of
Chapter 2 suggest that such a probabilistic analysis of code-switching leads to a more
complete understanding of syntactic choice in code-switching.
Another hypothesis on code-switching that benefits from a probabilistic and contextsensitive account is the triggering hypothesis. Until recently, the triggering hypothesis has
only been tested in corpus studies in which the interaction of triggering with other factors,
such as alignment with a dialogue partner, was not included (Broersma, 2009; Broersma &
de Bot, 2006; Broersma, Isurin, Bultena, & de Bot, 2009). Thus, although these studies
indeed found a facilitative effect of trigger words on code-switching, the importance of this
lexical triggering relative to other factors that might affect code-switching remained
unexplored. The present thesis found interaction effects of lexical triggering with
interactive alignment (lexical triggering of code-switches only occurred when a dialogue
partner had just code-switched; Chapter 3) and of lexical triggering with L2 language
proficiency (cognate effects on the priming of code-switches in sentences were stronger in
high-proficient L2 speakers than in low-proficient L2 speakers; Chapter 4). These findings
indicate that lexical triggering depends on other factors that may influence code-switching,
which is in line with a probabilistic-constraints account on language behavior.
The idea of lexical triggering as a probabilistic constraint on code-switching also
follows from a recent theoretical discussion on triggered code-switching by de Bot,
Broersma, and Isurin (2009). Taking dynamical systems theory as their theoretical
framework, de Bot et al. (2009) argued that lexical triggering should not be interpreted in
isolation, but in terms of a system in which different factors of code-switching interact and
trigger words may just be a “final grain of sand” (p. 87) that prompts people to switch from
one language to the other. The interaction effects of lexical triggering with other
constraints on code-switching that were found in this thesis, especially the effect that
lexical triggering of code-switches only occurred when a dialogue partner had just codeswitched, support this ‘grain-of-sand’-argument.
The cognate findings in Chapters 3 and 4 also enrich current knowledge on the
cognate facilitation effect in bilingual lexical processing. As discussed in Chapters 1, 3, and
4, many studies have found that cognates facilitate performance on bilingual tasks, typically
reflected in faster and more accurate processing of cognates compared to matched control
words (e.g., Christoffels, Firk, & Schiller, 2007; Costa, Caramazza, & Sebastián-Gallés, 2000;
Hoshino & Kroll, 2008). But cognate effects also depend on the linguistic context in which
the cognates are presented. When cognates are embedded in semantically highly
constraining sentence contexts, cognate effects are reduced or sometimes even eliminated
(e.g., Schwartz & Kroll, 2006; van Hell & de Groot, 2008; Libben & Titone, 2009). In
addition, cognate effects have been found to depend on the bilingual’s proficiency in the
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co-activated language (van Hell & Dijkstra, 2002). The present thesis found similar effects:
Effects of cognates on code-switching depended on the switching of a dialogue partner
(Chapter 3) and on the speaker’s L2 proficiency (Chapter 4). These findings strengthen the
notion that cognate effects are probabilistic and context-sensitive. The cognate effects in
this thesis furthermore indicate that cognates not only influence task performance in terms
of reaction times and accuracy scores in lexical tasks, but even influence actual language
choice in tasks that come close to language production in natural discourse.
In all, the findings of this thesis indicate that the production of code-switched
sentences is a dynamic process in which constraints from different levels of processing
(socio-interactional, syntactic, lexical, speaker-specific) interact. Importantly, this process
can be explained in terms of the interactive alignment model of dialogue processing
(Pickering & Garrod, 2004), which was adopted as the main theoretical framework in this
thesis. To recapitulate, the interactive alignment model (see Figure 1.1 in Chapter 1)
specifies the levels of linguistic processing involved in dialogue, and assumes that these
levels of processing interact with each other within and between individuals. This leads to a
resonance of intra- and interpersonal processes in which speakers do not formulate
utterances from scratch, but in which interlocutors copy elements from each other’s
utterances at different levels of processing. This is, by its very nature, an interactive and
probabilistic process, in which processes at one level of processing (e.g., lexical level) are
influenced by processes at other levels of processing (e.g., socio-interactional level).
The interactive alignment model thus provides a comprehensive framework from
which the interaction effects found in this thesis can be explained. This not only concerns
the interaction effects of shared word order with the dialogue partner’s code-switching
patterns (Chapter 2) and of lexical triggering with the dialogue partner’s code-switching
(Chapter 3), which were already explained in terms of the interactive alignment model in
Chapters 2 and 3, respectively, but also the interaction effects of lexical factors with
language proficiency, which were explained in Chapter 4 in terms of Hartsuiker et al.’s
(2004) adaptation to Pickering and Branigan’s (1998) model of sentence production. As
stated earlier in this thesis, this model is highly compatible with the basic tenets of the
interactive alignment model. The explanation of the proficiency effects in the interactive
alignment model are the same as in Hartsuiker et al.’s model: A speaker’s ability to adapt
his/her linguistic behavior to a previously encountered code-switched utterance depends
on this speaker’s ability to activate and select linguistic representations from both
languages in a smooth and flexible manner. This ability is better developed in highproficient than in low-proficient bilinguals.
The role of cross-language overlap at different processing levels in code-switching
Besides providing evidence for probabilistic constraints on code-switching, the
empirical studies in this thesis have demonstrated that cross-language overlap facilitates
code-switching at different levels of processing. Code-switching was facilitated by crosslanguage overlap at the syntactic level (shared word order facilitated the production of
code-switched sentences, Chapter 2) and at the lexical / phonological level (code-switching
after a dialogue partner occurred more often when these utterances contained a cognate or
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false friend than when they contained a control word, Chapter 3; copying the sentence
position of a code-switched prime sentence occurred more often when the sentence
contained a cognate rather than a non-cognate, Chapter 4). In earlier studies, these effects
have been described in terms of separate explanations, namely the equivalence constraint
(syntactic overlap; Poplack, 1980) and the lexical triggering hypothesis (lexical overlap;
Broersma & de Bot, 2006; Clyne, 1967, 1980, 2003). When these effects are explained in
terms of a processing model like the interactive alignment model, it becomes clear that they
are in fact reflections of the same mechanism but then at different levels of processing. The
underlying notion here is that cross-language overlap at a specific processing level leads to
a relatively high degree of cross-language activation in the bilingual’s mind, which makes it
easier to code-switch. This explanation gives a comprehensive account of both the lexical
triggering hypothesis and the equivalence constraint. The integration of the equivalence
constraint and lexical triggering hypotheses with the interactive alignment model also gives
these hypotheses more ecological validity towards natural dialogue situations.
A comparable system-based explanation of the role of cross-language overlap at
multiple levels of processing has recently been proposed by de Bot et al. (2009) in a
discussion on triggered code-switching. Based on the idea that triggered code-switching is
a function of co-activation of language elements, they argued that triggering need not be a
purely lexical process, but can also take place at other levels of processing at which coactivation of language elements occurs (see also Clyne, 2003). De Bot et al. then reviewed
evidence showing that co-activation of language elements can take place at every level of
language processing. Similar conclusions have been drawn from reviews by Kootstra, van
Hell, and Dijkstra (2009) and Kroll, Bobb, and Wodniecka (2006), who all showed that coactivation of language elements has been found at the situation model level, semantic level,
syntactic level, lexical level, phonological level, and phonetic level. In the context of codeswitching, this would mean that code-switching can be facilitated by co-activation
mechanisms at all levels of processing. When extrapolating these findings to the interactive
alignment model, an extension of the interactive alignment model to bilingual processing
can be proposed in which each level of processing is open to co-activation of language
elements. This extended interactive alignment model is discussed in the next section.
The interactive alignment model extended to bilingual processing
Based on the findings in this thesis and on reviews on co-activation of language
elements at different levels of processing (de Bot et al., 2009; Kootstra et al., 2009; Kroll et
al., 2006), an extended interactive alignment model is proposed that is depicted in Figure
5.1. As indicated by the ‘LA / LB’-additions at each processing level, the model assumes that
co-activation of language elements can occur at each level of processing and can thus
influence the outcome of language production in bilinguals. What makes this model
especially attractive compared to earlier models of bilingual language production (e.g.,
Costa, 2005; La Heij, 2005; Poulisse & Bongaerts, 1994) is that it extends the notion of coactivation in bilingual language production from a single-word, individual-action account
to a sentence/discourse-level, joint-action account. This extension is reflected in the model
by the assumption that co-activation processes can interact with alignment processes,
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which is exactly what was found in this thesis (see Chapters 2 and 3). The extended
interactive alignment model thus provides an account of the intra- and interpersonal
mechanisms that are at work in bilingual dialogue.
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A bilingual version of the interactive alignment model, incorporating the presence of elements
from both languages in the same network, thus allowing for co-activation of language
elements. This is represented by the addition of ‘LA / LB’ at all processing levels of the model.

In addition to accounting for the findings in this thesis, which pertained to the lexical
and syntactic levels of processing, the extended interactive alignment model also predicts
effects of bilingual interactive alignment at other levels of processing, such as the phonetic
level. The model may furthermore provide a framework to investigate the interface
between co-activation processes in language production and comprehension. The extended
interactive alignment model can therefore constitute an important reference point for
future research on code-switching and bilingual processing in rich discourse situations.
Before discussing some suggestions for such future research, I will first discuss the
methodological implications of this thesis.
Implications for code-switching methodology
As explained in Chapter 1, there is a distinction between, on the one hand, naturalistic
methods to study code-switching at the sentence and discourse level and, on the other
hand, experimental methods to study the mechanisms of switching at the lexical level.
Naturalistic methods are typically based on spontaneously produced code-switches in
natural discourse, while experimental methods are mainly focused on externally induced
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responses to a series of stimuli that are isolated from a meaningful context1 (but see Gollan
& Ferreira, 2009, who studied free language switching in the naming of pictured objects).
The studies reported in this thesis employed research methods that bridge these
methodological approaches.
The first aspect that has bridged methodological approaches is that code-switching in
language production was studied beyond the lexical level in this thesis, in terms of both
dependent and independent variables, using experiments. With respect to dependent
variables, sentence-level aspects of code-switching were measured, namely syntactic choice
(Chapter 2), the choice to produce a code-switched sentence (Chapter 3), and the sentence
position of code-switching (Chapter 4). With respect to independent variables, the thesis
combined variables from different levels of processing, namely syntactic and sociointeractional variables (shared word order and interactive alignment; Chapter 2), lexical
and socio-interactional variables (lexical triggering and interactive alignment; Chapter 3),
and lexical and speaker-specific variables (lexical repetition between prime and target, the
presence of a cognate in prime and target, and relative language proficiency; Chapter 4).
The thesis thus integrated factors of code-switching that were otherwise investigated in
separate studies and provided experimental control on these factors.
A second aspect that has linked methodological approaches is the fact that the
dependent variables in the experimental tasks always constituted an internally generated
response, that is, a free choice. The importance of studying internally generated codeswitching has most notably been emphasized by Gullberg et al. (2009), who argued that
research techniques for the study of code-switching in the laboratory should be validated
with code-switching in real life. One suggestion they gave to achieve this is to use research
techniques in which the response to a stimulus is not externally induced, as in most
language switching studies (e.g., Costa & Santesteban, 2004; Meuter & Allport, 1999), but
internally generated. In this thesis, this was most directly reflected in the study reported in
Chapter 3, in which participants were completely free to code-switch or not and codeswitching was merely stimulated by the code-switching of a confederate. In Chapters 2 and
4, a procedure was used in which participants were indeed forced to switch, yet free to
switch the way they wanted to. Because the manner of switching and not the actual choice
to code-switch was the topic of interest in these studies (Chapter 2 focused on syntactic
choice; Chapter 4 focused on the sentence position of code-switching), the responses in
these studies can still be regarded as internally generated. The advantage of combining
internally generated responses with external cues to switch is that it provides a means to
study relatively spontaneous code-switches in a situation that guarantees a sufficient
sample of responses per condition.
The experimental techniques in this thesis have shown that it is feasible to study
relatively natural code-switching in a systematically controlled manner. A noteworthy asset
of the employed research techniques is their flexibility. Especially the confederate-scripting
1

This point pertains particularly to studies on the production of language switches, the perception of codeswitched words has been studied in meaningful sentence contexts (see, e.g., Altarriba, Kroll, Sholl, & Rayner,
1996; Dussias, 2001, 2003, 2010; Fitzpatrick, 2011; Moreno, Federmeier, & Kutas, 2002; Proverbio, Leoni, &
Zani, 2004).
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technique offers ways to combine independent variables from different levels of processing
in a stable, parameterized situation. It is, for instance, possible to manipulate the
confederate’s social identity in combination with a linguistic manipulation (cf., Fokke, De
Ruyter de Wildt, Spanjers, & van Hell, 2007), to use the confederate-scripting technique in
situations with more than two people involved (Branigan, Pickering, McLean, & Cleland,
2007), or to vary the amount of scripting of the confederate. In fact, it is even possible to
use a dialogue task in which both interlocutors are naïve with respect to the aims of the
experiment (so there is no confederate at all) and the discourse partners are entirely free in
terms of turn-taking and the possibility to interrupt each other. An example of such a task
is the ‘director-matcher task’ that has been used by Gullberg et al. (2009). In this task, two
participants sit opposite each other and have to solve a problem by communicating with
each other. One participant is the ‘director’ who has the information that is needed to solve
the problem and the other participant is the ‘matcher’ who needs to match the information
given by the director to solve the problem. This task allows for completely unconstrained
dialogue but at the same time enables researchers to manipulate aspects of the problem to
be solved, and thus to elicit specific constructions and/or code-switching patterns.
These examples of research tasks show that there are many options to study the
production of code-switched sentences in a systematic yet ecologically valid manner. What
is more, the research techniques used in this thesis are not only suitable for the study of
language production, but also for the study of language comprehension (some proposals
on how this could be done are presented below). This wide range of methodological
possibilities is in line with another suggestion made by Gullberg et al. (2009) to validate
code-switching in the laboratory with free code-switching, namely the use of a range of
techniques to study code-switching, from more naturalistic to more experimental. The
research techniques used in this thesis could provide viable tools to achieve this.
Suggestions for further research
There are a number of possible directions for further research. These particularly
concern the extended interactive alignment model that was discussed earlier in this chapter
(Figure 5.1). I will give some suggestions as to how this model can be tested at other
processing levels than those tested in the present thesis, how the interface between
language production and comprehension can be studied in bilingual dialogue, and how the
role of the interactivity of the discourse situation can be tested.
The role of co-activation processes in interactive alignment was studied at the syntactic
(Chapter 2) and lexical-phonological (Chapters 3 and 4) levels. The extended interactive
alignment model predicts, however, that co-activation processes are also present at the
other levels of the model and can thus influence alignment processes. One such level is the
phonetic level. Co-activation of languages at the phonetic level is amongst other things
reflected in a foreign accent. Alignment of accent has been investigated by Pardo (2006),
who found that during a conversation bilingual interlocutors converged in terms of their
articulatory patterns. A question that still needs answering, however, is whether the use of a
foreign accent also fuels the production of code-switches in dialogue, and whether there are
cross-speaker processes involved in this foreign-accented code-switching. One can, for
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instance, think of a confederate-scripting experiment in which the accentedness and codeswitching behavior of a confederate is manipulated to investigate whether these factors
influence the code-switching behavior of a real participant. Recently, a first exploration of
such a research set-up was examined in German-Dutch bilinguals (Untiedt, 2010), which
showed that a confederate can learn to adopt a heavy or light accent without the real
participants being aware of the fact that the confederate is performing an act. This is an
important outcome that can be implemented in future research to investigate phonetic
processes of alignment and code-switching.
Another aspect of the extended interactive alignment model that can be studied is
alignment in comprehension. That is, although this thesis focused on code-switching in
language production, the interactive alignment model assumes that alignment involves
both language production and comprehension (Pickering & Garrod, 2004; see also Chapter
1). To complement the studies reported in this thesis and to gain more insight into
processes of interactive alignment in bilinguals, it would therefore be interesting to study
how interactive alignment is reflected in the comprehension of code-switched sentences.
Earlier studies on the comprehension of code-switches have used sophisticated research
techniques (see Altarriba & Basnight-Brown, 2009; Gullberg et al., 2009; van Hell &
Witteman, 2009, for reviews). One of these techniques is the recording of event-related
brain potentials (ERPs) during language comprehension. ERPs make it possible to study
the neurocognitive processes of language comprehension as they unfold in time with
millisecond accuracy (see van Hell & Witteman, 2009). Thus far, most ERP studies on
language switching focused on the cognitive costs and temporal dynamics of sub-processes
associated with code-switched sentence comprehension. This is typically done by
investigating the differences between ERP components in switched versus non-switched
sentences. However, the same technique could also be used to investigate factors that may
reduce these switch costs. One such factor is alignment with a dialogue partner.
The question is now how alignment with a dialogue partner is reflected in language
comprehension. Based on the fact that linguistic coordination of produced language (i.e.,
alignment) strongly smoothens the flow of the dialogue, it can be deduced that
interlocutors will probably also expect their dialogue partner to align with them. This idea
is consistent with the notion that dialogue is a joint action, as is most notably reflected in
Grice’s cooperative principle of conversation (Grice, 1975). This expectancy of alignment
would imply that when a speaker has just uttered a code-switched sentence, this speaker
will not be surprised when his/her dialogue partner also produces a code-switched sentence.
Therefore, the processing cost associated with listening to this code-switched sentence
would be relatively low. This situation can be investigated by recording ERPs in a
confederate-scripted dialogue task, in which the real participant is forced to code-switch or
not and the confederate either aligns with this code-switched utterance or not (so: the
confederate does not have the first turn in the picture description task, as in this thesis, but
the second turn). The prediction in this situation is that the processing cost of listening to a
code-switched sentence by the listener’s dialogue partner, as measured by the difference
between ERP components in switched relative to non-switched sentences, should be
relatively low when this listener has just produced a code-switched sentence him/herself.
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Indeed, it could even be the case that in this situation listening to a code-switched sentence
is less costly than listening to a non-switched sentence. This study would not only be
methodologically innovative (as it embeds the recording of ERPs in a dialogue context),
but would also provide important information with respect to how bilingual alignment
processes are reflected in comprehension. The set-up of such a study also allows for the
inclusion of other factors that may reduce the processing cost of listening to a codeswitched sentence, such as trigger words (see van Hell & Witteman, 2009, for an example
of how lexical triggering of code-switching in comprehension can be studied using ERPs).
A more specific aspect of the interface between language production and
comprehension in code-switched dialogue that could be further investigated concerns the
locus of the co-activation effects that were found in the present thesis. In this thesis, the
manipulation of co-activation of language elements was always the same in both the prime
and target trial (in Chapter 2, the lead-in fragment that was used to cue a specific word
order was always the same in the confederate’s trial and the participant’s subsequent trial;
in Chapters 3 and 4, the cognate manipulation was always the same in the participant’s
target picture and in the preceding confederate’s trial c.q. prime sentence). Although the
findings in this thesis show clear interactions between alignment and co-activation
processes, the research designs leave open the issue whether the co-activation effect is
caused by (1) comprehension of the prime sentence, (2) production of the target picture, or
(3) the combination of both. This issue can be investigated by using the same techniques as
in this thesis, but then orthogonally varying the manipulation of cross-language overlap in
prime and target trials. Investigating this issue would lead to more insight into the interface
between co-activation in comprehension (i.e., listening to prime) and production (i.e.,
describing target), and would provide an important test of the locus and flow of coactivation processes in bilingual dialogue.
A final aspect of the interactive alignment model that could be tested in the context of
code-switching is the interactivity of the discourse situation. According to the interactive
alignment model, the main cognitive mechanism that is assumed to underlie interactive
alignment is automatic priming between comprehending and producing an utterance.
However, in addition to this purely automatic priming mechanism, alignment processes
have also been found to be influenced by the interactivity of the discourse situation, which
would reflect strategic forms of alignment: Structural priming in monologue, in which the
prime is given through earphones, is generally weaker than structural priming in dialogue,
in which the prime is given by a real person in an interactive situation (Pickering & Garrod,
2004). An interesting question is whether these effects also apply to code-switching, and
especially whether the grammaticality of the code-switched prime sentence influences this
difference between priming in monologue and dialogue. That is, because the goal of a
dialogue is to be understood by his/her dialogue partner (Pickering & Garrod, 2004), a
speaker in dialogue will probably have the tendency to not only align with his/her dialogue
partner, but also to produce an utterance that is grammatical (which is typically easier to
understand than an ungrammatical sentence). This wish to be understood by the dialogue
partner is irrelevant in monologue situations (because there is no dialogue partner). One
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can imagine that alignment with a non-grammatical prime sentence is therefore more
constrained in a dialogue context than in a monologue context.
Kootstra, van Hell, and Dijkstra (in preparation) investigated this issue in a pilot study,
in which they compared priming of grammatical and ungrammatical code-switched
sentences in a monologue and a dialogue situation. Preliminary results suggest that the
degree of priming in monologue and dialogue indeed depends on the grammaticality of the
prime sentence: In monologue, priming of grammatical and ungrammatical sentences was
about equally strong, whereas in dialogue, priming was stronger in the grammatical codeswitched prime sentences than in the ungrammatical code-switched prime sentences.
These findings suggest that alignment is not only the result of automatic priming
mechanisms, but also of strategic mechanisms (see also Garrod & Pickering, 2007).
Apparently, the goal of dialogue to be understood – and therefore to not produce
ungrammatical sentences – has caused the participants in the dialogue experiment to not
blindly align with their dialogue partner.
The suggestions made above are only some first ideas on how the extended version of
the interactive alignment model can be tested in the context of code-switching. Besides
code-switching, however, the extended interactive alignment model could also function as
a framework in, for example, second language acquisition research (e.g., in work on the
role of interaction between language learners as a mechanism of language learning;
McDonough & Mackey, 2008; Michel, 2011), international communication (e.g., alignment
processes in receptive multilingualism, i.e., dialogues in which one interlocutor speaks in
one language and the other interlocutor in the other language; ten Thije & Zeevaert, 2007),
and perhaps even as a framework for how cross-language activation in bilingual dialogue
could lead to contact-induced language change (see Muysken, 2010, for the relation
between language contact scenarios in different time depths; see also Pickering and Garrod,
2004, for how interactive alignment can stimulate the formation of formulaic routines in
linguistic communities, which in the end can lead to language change). This application of
the extended interactive alignment to different linguistic disciplines would provide
important information on the scope of the model outside code-switching.

Conclusion
The goal of this thesis was to investigate the cognitive mechanisms of code-switching
in monologue and dialogue. Adopting an interactive alignment approach, the thesis
integrated socio-interactional and structural linguistic aspects of code-switching with
psycholinguistic aspects of bilingual language production into a processing framework that
specifies the interplay between socio-interactional, syntactic, lexical, and speaker-related
factors in code-switching. This framework was tested in a series of experiments on the
production of code-switched sentences by Dutch-English bilinguals in task settings that
mimicked internally generated code-switching in natural discourse. As predicted by the
proposed interactive alignment perspective, code-switching was influenced by the
interaction between socio-interactional mechanisms, cross-language lexical and syntactic
overlap, and the bilinguals’ relative language proficiency. The thesis has thus shown that
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the explanation of code-switching benefits from an approach in which structural linguistic,
sociolinguistic, and psycholinguistic approaches are integrated. In addition, the thesis has
extended the interactive alignment model to bilingual dialogue. This extended interactive
alignment model can constitute an important basis for future research on code-switching
and bilingual language processing in rich discourse situations.
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Het centrale onderwerp van dit proefschrift is code-switching (in het Nederlands ook
wel codewisseling genoemd). Code-switching is het gebruik van meerdere talen binnen één
coherente uiting en komt veelvuldig voor in het taalgebruik van meertalige sprekers.
Hoewel code-switching op zichzelf al fascinerend genoeg is om te onderzoeken, biedt het
ook inzicht in de cognitieve mechanismen van dagelijks taalgebruik bij tweetalige sprekers.
Code-switching is namelijk een weerspiegeling van parallelle activatie van meerdere talen
tijdens taalproductie. Deze cognitieve mechanismen van code-switching stonden centraal
in dit proefschrift.
In het eerste gedeelte van hoofdstuk 1 wordt een overzicht gegeven van bestaande
benaderingen naar de studie van code-switching. Deze benaderingen verschillen in de
specifieke aspecten van code-switching die onderzocht worden en in de manier waarop
deze aspecten onderzocht worden: in structuurlinguïstische en sociolinguïstische
benaderingen worden grammaticale respectievelijk socio-interactionele aspecten van codeswitching onderzocht via de analyse van natuurlijk taalgebruik, terwijl in
psycholinguïstische benaderingen grotendeels gekeken wordt naar opgelegd switchen
tussen talen bij het benoemen van afzonderlijk aangeboden afgebeelde items in een
experimentele setting. Deze verschillen in analyse-eenheid (zinnen / conversatie vs.
afzonderlijke woorden) en onderzoeksmethodologie (vrije taalproductie vs. systematisch
gecontroleerde doch opgelegde taalproductie) maken het moeilijk om tot een eenduidig
beeld van code-switching te komen.
Om de bestaande benaderingen meer tot elkaar te brengen, wordt in het tweede
gedeelte van hoofdstuk 1 een nieuwe benadering van code-switching voorgesteld. Deze
benadering is gebaseerd op het interactive alignment model (Pickering en Garrod, 2004),
dat een weergave geeft van de cognitieve mechanismen van taalproductie in (ééntalige)
dialoog. Een belangrijke aanname van dit model is dat het produceren van een talige uiting
beïnvloed wordt door ‘priming’ tussen sprekers. Gesprekspartners bouwen op elkaars
taalgebruik door elementen van elkaars voorgaande uiting, zoals bepaalde woorden of
syntactische structuren, te herhalen. Deze ‘interactive alignment’ in taalgebruik laat zien
dat het produceren van een uiting niet los gezien kan worden van de gesprekscontext: de
activatie van conceptuele, semantische, lexicale, syntactische, fonologische, en fonetische
informatie die nodig is om tot een talige uiting te komen wordt beïnvloed door eerder
geactiveerde talige informatie uit de voorgaande beurt van de gesprekspartner. Het
interactive alignment model is een model voor hoe deze intra- en interpersoonlijke
processen gecombineerd zijn in dagelijks taalgebruik.
Een belangrijke methodologische techniek voor het testen van het interactive
alignment model is de confederate-scripting technique. Hierin beschrijven twee
proefpersonen om beurten plaatjes aan elkaar. Eén van de proefpersonen is een acteur
(‘confederate’) die, zonder dat de andere proefpersoon zich daarvan bewust is, de plaatjes
volgens een script voorleest. Binnen deze techniek is het mogelijk om allerlei aspecten te
manipuleren, zoals de specifieke woorden en zinnen die moeten worden gebruikt om de
plaatjes te beschrijven en het taalgebruik van de confederate. Op die manier maakt de
confederate-scripting techniek het mogelijk om intra- en interpersoonlijke aspecten van
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taalgebruik systematisch te testen in een experimentele setting die de basale aspecten van
dialoog (m.n., beurtwisseling, productie van volledige uitingen) nabootst.
Het combineren van intra- en interpersoonlijke taalproductiemechanismen in zowel
een theoretisch model als een methodologische techniek is interessant en nuttig voor de
bestudering van code-switching. Het maakt het namelijk mogelijk om
structuurlinguïstische, sociolinguïstische, en psycholinguïstische aspecten van codeswitching te integreren en om de wisselwerking tussen lexicale, syntactische, en sociointeractionele factoren van code-switching te onderzoeken. Een dergelijke benadering van
de studie van code-switching kan leiden tot een vollediger beeld van code-switching dan
tot nu toe beschikbaar was, dat bovendien sterk geworteld is in bestaande kennis over
taalproductie in monoloog en dialoog. Daar komt bij dat het interactive alignment model
zelf tot nu toe alleen getest was in situaties waarin niet werd gecode-switched. Onderzoek
naar interactive alignment in code-switching levert dus niet alleen meer inzicht op in codeswitching op zich, maar ook in het interactive alignment model.
In de hoofdstukken 2, 3 en 4 wordt een serie experimentele studies beschreven waarin
de rol van interactieve alignment werd onderzocht in combinatie met lexicale, syntactische,
en spreker-gerelateerde factoren die code-switching kunnen beïnvloeden. In hoofdstuk 2
werd gefocust op de invloed van interactieve alignment en woordvolgordegelijkheid tussen
talen op syntactische keuzes in gecode-switchte zinnen. De eerste twee experimenten waren
monoloogexperimenten, waarin Nederlands-Engels tweetalige proefpersonen Nederlandse
of Engelse zinsfragmenten completeerden door een plaatje te beschrijven. Hierbij moesten
ze minstens één Nederlands of Engels woord moest gebruiken. De zinsfragmenten
stuurden het gebruik van de SVO volgorde1 (bijv., ‘Een grappig plaatje, want de jongen
schopt het meisje’; mogelijk in het Engels en Nederlands), SOV volgorde (bijv., ‘Een
grappig plaatje, waarop de jongen het meisje schopt’; alleen mogelijk in het Nederlands), of
VSO volgorde (bijv., ‘Op dit plaatje schopt de jongen het meisje’; alleen mogelijk in het
Nederlands). De volgende twee experimenten waren dialoogversies van dezelfde taak,
waarin twee proefpersonen om beurten een plaatje aan elkaar beschreven. Eén persoon was
een ‘confederate’, een acteur die, zonder dat de andere proefpersoon dit wist, vooraf
gemanipuleerde plaatjesbeschrijvingen gewoon oplas.
Uit de resultaten bleek ten eerste dat de SVO woordvolgorde vaker werd gebruikt in
gecode-switchte zinnen dan de SOV of VSO woordvolgorde, en dat het gebruik van de
SVO woordvolgorde minder beperkingen met zich meebracht aangaande de zinspositie
van de switch en de taal van het werkwoord. Daarnaast bleek dat de woordvolgordekeuzes,
switchposities, en taal van het werkwoord in de beschrijvingen van de proefpersonen
werden beïnvloed door de confederate: proefpersonen hadden een sterke neiging om de
syntactische keuzes van de confederate over te nemen. Deze alignmenteffecten waren
vooral sterk aanwezig wanneer de confederate een uiting had geproduceerd die voldeed aan
de zinspatronen zoals die gevonden waren in de monoloogexperimenten. Concluderend
kan worden gesteld dat hoofdstuk 2 experimenteel bewijs heeft geleverd voor de
faciliterende rol van woordvolgordegelijkheid tussen talen die tot nu toe alleen was
1

SVO staat voor Subject-Verb-Object, oftewel Onderwerp-Persoonsvorm-Lijdend Voorwerp. Op dezelfde
manier staat SOV voor Subject-Object-Verb en VSO voor Verb-Subject-Object.
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bestudeerd op basis van analyses van vrij taalgebruik, en dat het heeft laten zien hoe
interactie tussen talen (woordvolgordegelijkheid tussen talen) en interactie tussen sprekers
(interactieve alignment) elkaar beïnvloeden in de productie van gecode-switchte zinnen.
Waar hoofdstuk 2 zich richtte op syntactische keuzes, richtte hoofdstuk 3 zich op de
keuze om überhaupt te code-switchen of niet. Hierbij werden twee mechanismen getest:
alignment met een gesprekspartner en triggering van code-switches door woorden met een
overlappende vorm tussen talen. Er werd wederom gebruik gemaakt van een dialoogtaak
met een confederate, waarin Nederlands-Engelse tweetaligen plaatjes (bijv., van een jongen
die naar een tent achter een hek kijkt) aan elkaar beschreven. De inhoud van de plaatjes
was zo gemanipuleerd dat er een cognaat (bijv., ‘tomato’-‘tomaat’), valse vriend (bijv.,
‘rock’-‘rok’), of niet-overlappend controlewoord (bijv., ‘carrot’-‘wortel’) in voorkwam. Het
taalgebruik van de confederate was ook gemanipuleerd: in de helft van de gevallen
beschreef de confederate het plaatje met een gecode-switchte zin en in de andere helft van
de gevallen met een niet-gecode-switchte zin. De vraag was in hoeverre deze manipulatie
van het switchgedrag van de confederate en de aanwezigheid van overlappende woorden in
de te beschrijven plaatjes invloed uitoefende op de neiging van de proefpersonen om te
code-switchen tijdens het beschrijven van hun plaatjes.
Uit de resultaten bleek dat de proefpersonen een sterkere neiging hadden om te codeswitchen wanneer de confederate dit ook net had gedaan dan wanneer de confederate niet
had gecode-switched. Verder bleek dit effect van alignment met een gesprekspartner te
interacteren met het effect van overlappende woorden op code-switching. De neiging om
mee te gaan met het code-switchgedrag van de confederate was hoger wanneer het te
beschrijven plaatje een cognaat of valse vriend bevatte dan wanneer het plaatje een nietoverlappend controlewoord bevatte. Het feit dat dit lexicale triggeringeffect aanwezig was
bij zowel cognaten als valse vrienden laat zien dat enkel vormoverlap zonder
betekenisoverlap de kans op een code-switch al kan verhogen. Samenvattend kan gesteld
worden dat hoofdstuk 3 experimenteel bewijs heeft geleverd voor hoe de combinatie van
socio-interactionele en lexicale processen code-switching in dialoog kan beïnvloeden.
In hoofdstuk 4 werd onderzoek gedaan naar de rol van lexicale processen met
betrekking tot priming van de zinspositie waar een code-switch gemaakt wordt. Er werden
hierbij drie factoren gemanipuleerd: (1) lexicale herhaling tussen een eerdere zin en de te
produceren zin, (2) de aanwezigheid van een cognaat in de te produceren zin, en (3) de
relatieve taalvaardigheid van sprekers in hun beide talen. Nederlands-Engels tweetalige
proefpersonen werd gevraagd om een auditief aangeboden gecode-switchte zin te herhalen
en vervolgens zelf een plaatje te beschrijven door middel van een gecode-switchte zin. Het
idee achter deze taak is dat de aangeboden zin invloed kan uitoefenen op het te beschrijven
plaatje (op eenzelfde manier als bij de dialoogtaken in hoofdstuk 2 en 3, waar de zin die
werd uitgesproken door de confederate invloed had op de plaatjesbeschrijvingen van de
proefpersonen). De aangeboden zinnen en te beschrijven plaatjes waren gemanipuleerd
met betrekking tot de herhaling van het object (lijdend voorwerp) tussen de zin en het te
beschrijven plaatje en met betrekking tot de aanwezigheid van een cognaat in de zin en het
te beschrijven plaatje. Relatieve taalvaardigheid was gemanipuleerd door een groep
proefpersonen met een relatief lage Engelse taalvaardigheid (derdejaars vwo-leerlingen) en
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een groep met een relatief hoge Engelse taalvaardigheid (universitaire studenten) te testen
in afzonderlijke experimenten.
Uit de resultaten bleek dat beide proefpersoongroepen vaker switchten op dezelfde
zinspositie als in de primezin wanneer het object in de primezin werd herhaald in het te
beschrijven plaatje dan wanneer het object in de primezin niet werd herhaald in het te
beschrijven plaatje. Priming van switchpositie gebeurde ook vaker wanneer er een cognaat
voorkwam in de primezin en het te beschrijven plaatje, hoewel dit effect alleen complete
significantie bereikte in de groep met een relatief hoge taalvaardigheid. Een analyse waarin
de data van de laag- en hoog-taalvaardige groepen gecombineerd werden liet zien dat de
effecten van lexicale herhaling en cognaten sterker waren bij de hoog-taalvaardige
proefpersonen dan bij de laag-taalvaardige proefpersonen. Deze resultaten bieden nieuwe
inzichten in hoe taal-gerelateerde en spreker-gerelateerde variabelen invloed uitoefenen op
code-switching in zinnen. Daarnaast hebben de resultaten de empirische basis verstevigd
en uitgebreid van een tweetalig zinsproductiemodel (Hartsuiker, Pickering, & Veltkamp,
2004) dat tot op heden nog niet was getest in de context van code-switching.
De empirische studies in dit proefschrift hebben laten zien hoe socio-interactionele,
syntactische, lexicale, en fonologische factoren samenwerken in de productie van gecodeswitchte zinnen. De implicaties van deze bevindingen worden besproken in hoofdstuk 5.
De belangrijkste theoretische implicatie is dat code-switchingtheorieën niet zouden moeten
focussen op één enkele factor, maar op combinaties van factoren die code-switching
kunnen beïnvloeden. Dit proefschrift heeft namelijk laten zien dat de rol van specifieke
code-switchingfactoren afhankelijk kan zijn van hun interactie met andere factoren. De
belangrijkste methodologische implicatie is dat dit proefschrift heeft laten zien dat het goed
mogelijk is om relatief natuurgetrouw code-switchingsgedrag te onderzoeken onder
experimenteel gecontroleerde omstandigheden. Dit heeft niet alleen geleid tot nieuwe
inzichten in de productie van gecode-switchte zinnen, maar heeft ook een connectie teweeg
gebracht tussen bestaande benaderingen van code-switching die gebaseerd waren op hetzij
in een natuurlijke context opgenomen ongedwongen taalgedrag, hetzij in een
experimentele context opgelegde responses. Als laatste heeft dit proefschrift implicaties
voor modellen van taalproductie in monoloog en dialoog. Het proefschrift heeft de
empirische basis van zowel Pickering en Garrods (2004) interactive alignment model als
Hartsuiker et al.’s (2004) tweetalig zinsproductiemodel uitgebreid naar code-switching.
Hierbij hebben de resultaten laten zien hoe co-activatie van verschillende talen en
alignment- / primingprocessen elkaar wederzijds beïnvloeden op het gebied van
syntactische keuzes, taalkeuzes, en de zinspositie van code-switching. Op basis hiervan
wordt in hoofdstuk 5 een interactive alignment model voorgesteld dat uitgebreid is met het
mechanisme van co-activatie van talen. Dit tweetalige alignment model is in staat om de
bevindingen in het huidige proefschrift te verklaren en biedt ook een goede basis voor
toekomstig onderzoek naar tweetalig taalgebruik en code-switching in monoloog en
dialoog.
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