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Abstract

Code-switching is generally dispreferred at points of non-shared word order across a bilingual’s
two languages. In priming studies, this dispreference persists even following exposure to a code-
switched non-shared-word-order utterance. The present study delves deeper into the scope of
code-switching priming by investigating whether lexical repetition across target and prime, a
factor known to boost structural priming, can increase code-switching at points of word
order divergence. Afrikaans–English bilinguals (n=46) heard prime sentences in which word
order, lexical repetition, and switch position were manipulated and subsequently produced
code-switched picture descriptions. The results show that lexical repetition boosts the priming
of code-switching in a non-shared word order. The findings demonstrate that code-switching in
production is affected by a dynamic interplay between factors both language-internal (i.e., word
order) and language-external (i.e., priming, and specifically lexical repetition).

Introduction

Code-switching, or the use of two languages within a single coherent utterance, is a hallmark
of bilingual language use. It also sheds light on the workings of the bilingual language system,
providing an indication of how bilinguals manage the integration and separation of their two
languages.

A central finding from both corpus-based (e.g., Deuchar, 2005; Eppler, 1999; Lantto, 2012;
Lipski, 1978; Pfaff, 1979; Poplack, 1980; Poplack & Meechan, 1995) and experimental research
(e.g., Kootstra, van Hell & Dijkstra, 2010) is that code-switches tend to occur at sentence posi-
tions that are structurally equivalent across the bilingual’s two languages (Poplack’s 1980
“equivalence constraint”). Both structural and processing-based explanations for this finding
have been offered. From the structural perspective, switching at structurally equivalent posi-
tions ensures that the code-switched utterance has a word order that is permissible in both
of the languages involved. For example, since English transitive sentences employ subject–
verb–object (SVO) word order rather than subject–object–verb (SOV) word order, the inser-
tion of an English verb in an otherwise SOV utterance (e.g., Afrikaans, Die seun wys naar ‘n
prentjie waarop die man die blom KISSES, ‘The boy points to a picture in which the man the
flower kisses’) yields a result that deviates from English surface structure (Myers-Scotton, 2002;
Sankoff & Poplack, 1981). A processing-based explanation for the same observation rests on
the assumption that code-switching should be most likely at points in the discourse where
cross-language activation is high. At the syntactic level of processing, this would be at points
of structural overlap (Kootstra et al., 2010).

The word order constraint on code-switching is a language-internal factor that shapes
bilingual language production. Research has also identified language-external factors that
influence this process. One is (immediately) prior linguistic context: specifically,
code-switching in production is susceptible to structural priming, such that individuals tend
to reuse the sentence structure of a code-switched utterance they have just heard and/or
code-switch at the same sentence position used in the preceding sentence (e.g., Fricke &
Kootstra, 2016; Kootstra et al., 2010, 2012). For example, Kootstra et al. (2010) showed that,
all other things being equal, a speaker who hears an SVO code-switched picture description
(where SVO is cued by use of the subjunction want ‘because’, e.g., Een grappig plaatje want
het meisje CHASES THE HORSE ‘A funny picture, because the girl chases the horse’) and
must subsequently produce their own description of a picture depicting a simple transitive
event is more likely to use SVO word order than SOV word order compared to when they
hear an SOV description of the same image (where SOV is cued by the subjunction waarop
‘in which’, e.g., Een grappig plaatje waarop het meisje THE HORSE CHASES ‘A funny picture
in which the girl chases the horse’). Similarly, if the speaker hears a code-switched utterance in
which the switch occurs mid-description (as in the examples above), they are more likely to
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also produce a mid-description switch compared to when they
hear an utterance in which the switch occurs before the picture
description (pre-description switch, e.g., Een grappig plaatje
want THE GIRL CHASES THE HORSE ‘A funny picture, because
the girl chases the horse’).

The preference for using a shared word order when
code-switching interacts with the efficacy of code-switching prim-
ing. Again in Kootstra et al. (2010), speakers were less likely to
align their code-switched utterance (i.e., the target) with the utter-
ance they had just heard (i.e., the prime) when the prime
employed a word order not shared across Dutch and English
(i.e., SOV or VSO). However, open questions remain regarding
the nature of this interaction between word order and priming.
One such question is whether lexical repetition across the prime
and target – a factor known to boost priming effects in both
monolingual and bilingual production (Mahowald, James,
Futrell & Gibson, 2016) – can facilitate the priming of
code-switched utterances across non-shared word orders, such
that participants would produce more code-switched
non-shared-word-order utterances following a code-switched
non-shared-word-order prime when there is lexical overlap
between prime and target compared to when there is no lexical
overlap. The current study addresses this question. To do so, we
implement a structural priming paradigm that draws on the
methods of two prior code-switching priming studies (Kootstra
et al., 2010, 2012). Our participants are a group of Afrikaans–
English bilinguals (n = 46). While patterns of code-switching
between Afrikaans and English have been described in the litera-
ture (e.g., Van Dulm, 2007; Van Gass, 2008), Afrikaans–English
code-switching has not yet been investigated from a psycholin-
guistic perspective. Further, use of this language pair positions
our study as an interesting counterpart to Kootstra et al.’s
(2010, 2012) examinations of Dutch–English code-switching:
although Dutch and Afrikaans are structurally very similar,
code-switching may be more prevalent in the societally multilin-
gual South African setting than in the Netherlands, which might
affect participants’ code-switching processing (see e.g.,
Beatty-Martínez & Dussias, 2017).

Word order constraints in code-switching

The role of word order equivalence in code-switching production
was first identified in corpus studies (e.g., Deuchar, 2005; Eppler,
1999; Lipski, 1978; Pfaff, 1979; Poplack, 1980; Poplack &
Meechan, 1995). One of the most influential of these is Poplack
(1980), who examined mixed-language discourse among 20
Spanish–English bilinguals in New York. Here, less than 1% of
the switches recorded occurred at points where the word order
of the two languages differed. Poplack (1980) explained this pat-
tern based on what she termed the “equivalence constraint”,
which states that code-switching “tends to occur at points in dis-
course where juxtaposition of L[anguage]1 and L[anguage]2 ele-
ments does not violate a surface syntactic rule of either
language” (Poplack, 1980, p. 581).

The equivalence constraint also follows from another syntactic
account of code-switching – namely, Myers-Scotton’s (2002)
matrix language framework. According to this account, elements
that convey morphosyntactic information in a mixed-language
utterance should all be drawn from a single language, the
so-called “matrix language”. Further, the word order of the entire
utterance should align grammatically with that of the matrix lan-
guage. As such, use of a word order that is shared between a

bilingual’s two languages should allow for free switching between
the languages, since the resulting utterance’s word order will
necessarily be permissible in both languages. When word order
is not shared, however, switching is expected to be constrained.
With reference to the example given in the previous section, the
utterance Die seun wys na ‘n prentjie waarop die man die blom
KISSES ‘The boy points to a picture in which the man the flower
kisses’ has an English finite verb – a carrier of morphosyntactic
information – embedded in an Afrikaans SOV word order. An
utterance of this type should be rare in comparison to, for
example, The boy points to a picture in which the man SOEN
the flower ‘The boy points to a picture in which the man kisses
the flower’, where the SVO word order is permissible in both
English and Afrikaans.

An alternative perspective on the tendency for code-switches
to occur in shared-word-order utterances centres on cross-
language activation. It is well established that the bilingual brain
seldom switches off either of its two languages completely: even
in an entirely monolingual context, when the brain is processing
input in one language, elements of the other language are also
activated (Berghoff, McLoughlin & Bylund, 2021; Duyck, van
Assche, Drieghe & Hartsuiker, 2007; Kroll, Bobb & Wodniecka,
2006; Spivey & Marian, 1999; Thierry & Wu, 2007; van Hell &
Dijkstra, 2002). Assuming that heightened activation facilitates
accessibility, switching from one language to the other should
be easiest when cross-language activation is highest.

Cross-language activation, in turn, is assumed to peak when
word order is shared across the two languages. This can be
explained with reference to processing models (e.g., Hartsuiker,
Pickering & Veltkamp, 2004; Green & Wei, 2013) in which
abstract syntactic representations are tagged for language mem-
bership, with constructions that are shared across the bilingual’s
two languages sharing a single representation. Assuming that
the different levels of the processing system – phonetic, lexical,
syntactic, and so forth – interact (e.g., Pickering & Garrod,
2004; Kootstra, van Hell & Dijkstra, 2009), increased activation
at the syntactic level should resonate to the other levels of the pro-
cessing system, increasing the accessibility of items from both lan-
guages and allowing them to be more easily integrated into the
emerging utterance (Kootstra et al., 2010). As such, code-switches
should be more likely when an utterance uses a word order that is
shared across the bilingual’s two languages. Relatedly, switch costs
should be reduced in shared-word-order compared to
non-shared-word-order utterances; a proposal that is supported
by, for example, Declerck and Philipp (2015).

A further structural constraint on code-switching that has
been proposed relates to switch positions: specifically, it has
been argued that switches between a verb and its object should
be more difficult than switches between subject and verb (see
e.g., Belazi, Rubin & Toribio, 1994; Di Sciullo, Muysken &
Singh, 1986, who ground their argument in the notion of govern-
ment; Joshi, 1985 and Poplack, 1980 offer alternative accounts).
While this argument has not been borne out in studies of noun
phrase production (e.g., Parafita Couto & Stadthagen-Gonzalez,
2019; Parafita Couto & Gullberg, 2019; Torres Cacoullos, Dion,
LaCasse & Poplack, 2021), there is evidence that verb-phrase
(VP)-internal switches may be somewhat more difficult to process
than VP-external switches (Suurmeijer, Parafita Couto &
Gullberg, 2020). However, this asymmetry has yet to be examined
using a priming methodology, whereby it is possible to systemat-
ically manipulate the activation of particular structures, both
monolingual and bilingual.
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The effect of short-term experience on code-switched
production – structural priming

Structural priming refers to the “tendency to repeat or better pro-
cess a current sentence because of its structural similarity to a pre-
viously experienced (prime) sentence” (Pickering & Ferreira,
2008, p. 427). By shaping an individual’s language production
and aligning it to that of their interlocutor, structural priming
serves to facilitate mutually intelligible communication, while
simultaneously reducing processing effort by prompting the
reuse of previously employed linguistic structures (Garrod &
Pickering, 2004). Priming is also understood as acting on the
comprehender’s expectations about upcoming input: after com-
prehending a particular structure, the comprehender’s expectation
of this structure increases (e.g., Bock & Griffin, 2000; Chang, Dell,
Bock & Griffin, 2000). Under the view that “prediction is produc-
tion” (Dell & Chang, 2014), this change in predictions then
increases the likelihood of the comprehender reusing the prime
structure themselves. Assuming that infrequent or dispreferred
structures yield the greatest changes to predictions and thus to
production, this view accounts for the observation that such struc-
tures yield stronger priming effects than commonly encountered
ones (Jaeger & Snider, 2013).

There is a wealth of evidence of structural priming effects in
both monolingual and bilingual production. With respect to
monolinguals, Bock (1986) and many subsequent studies have
shown, for example, that individuals are more likely to produce
a passive sentence after hearing a prime sentence in the passive
versus the active voice. The same effect holds in bilingual lan-
guage processing, when the prime is presented in one language
and the response is given in another language. An important cav-
eat here, however, is that priming seems to be less effective when
word order is not shared across the two languages (e.g., Bernolet,
Hartsuiker & Pickering, 2007; Hartsuiker et al., 2004; Jacob,
Katsika, Family & Allen, 2017; Loebell & Bock, 2003; Muylle,
Bernolet & Hartsuiker, 2021). Cross-language priming effects
constitute important evidence that similar syntactic representa-
tions in a bilingual’s two languages are simultaneously activated
and can influence each other, and, conversely, that cross-language
activation is reduced during the processing of language-specific
syntactic representations. This idea aligns with observations of
limited cross-linguistic interference when bilinguals produce
utterances using a non-shared word order (e.g., Ahn, Ferreira &
Gollan, 2021).

Studies on within- and across-language structural priming
have demonstrated that priming effects occur in the absence of
any other overlap (e.g., thematic, lexical, phonological, prosodic)
between the prime and target sentences (see e.g., Kootstra &
Muysken, 2017; Pickering & Ferreira, 2008; Van Gompel &
Arai, 2018 for reviews). It has also been shown, however, that
the strength of structural priming is modulated by the reuse of
lexical items across prime and target. Specifically, repetition of
lexical items across prime and target leads to stronger priming
effects (Mahowald et al., 2016). This so-called “lexical boost”
effect holds for the repetition of verbs (Pickering & Branigan,
1998) and nouns (Cleland & Pickering, 2003) and is also operative
in cross-language priming (Schoonbaert, Hartsuiker & Pickering,
2007).

Structural priming also applies to code-switched utterances,
which integrate material from the bilingual’s two languages. All
other things being equal, bilinguals are more likely to code-switch
following exposure to a code-switched prime sentence versus a

monolingual prime sentence (Fricke & Kootstra, 2016; Kootstra,
Dijkstra & van Hell, 2020). Further, when they subsequently pro-
duce their own code-switched utterance, they are, for example,
more likely to switch between subject and verb following exposure
to a code-switched prime sentence that switched between subject
and verb versus between verb and object (Kootstra et al., 2010,
2012). In addition, the lexical boost effect has been shown to
apply to both the priming of code-switching overall (Fricke &
Kootstra, 2016) and the priming of the sentence position of a
code-switch (Kootstra et al., 2012).

Previous studies of code-switching priming have indicated that
while the word order of a code-switched utterance can be primed
– such that the bilingual employs a word order that is not shared
between their two languages – switch-position priming is less
effective within a non-shared word order. For example, Kootstra
et al.’s (2010) participants, when interacting with a confederate
who switched in both shared- and non-shared-word-order utter-
ances, aligned their production more closely to that of the confed-
erate when the confederate’s code-switched utterance employed
the shared word order. This indicates that language-internal con-
straints on code-switching (i.e., shared word order) interact with
the language-external factor of immediately prior linguistic con-
text (i.e., priming).

In Kootstra et al. (2010), which focused on the role of word
order similarity in code-switching priming, lexical overlap
between prime and target was kept constant, while, in Kootstra
et al. (2012), the effect of lexical overlap was investigated for the
priming of shared-word-order utterances only. Thus, it remains
unclear whether the lexical boost effect can be manipulated to
override the word order constraint such that lexical overlap
between prime and target could strengthen the priming of both
non-shared word order and switch position in code-switched
utterances. The present study aims to address this question.

The present study

We report on a two-part experiment that draws methodologically
on Kootstra et al. (2010, 2012). As in Kootstra et al. (2010),
Afrikaans–English bilinguals first completed a baseline picture
description task in which they were asked to read aloud a lead-in
fragment cueing either shared (SVO) or non-shared (SOV) word
order through the use of two different subjunctions (want and
waarop, respectively) and to complete the picture description,
including a code-switch. Importantly, in both the baseline and
priming tasks, the lead-in fragment cued use of either SVO or
SOV, but participants were free to use whichever word order
they preferred in their continuation, as well as to switch at any
position in this continuation. The dependent variables of interest
were therefore internally generated by the participants, contribut-
ing to the ecological validity of the study.

The baseline task provided an indication of the participants’
preferences regarding word order and switch position when pro-
ducing code-switched utterances in the absence of priming. The
inclusion of such a condition is standard procedure in priming
studies (e.g., Kaan & Chun, 2018; Köhne, Pickering & Branigan,
2014; Kootstra et al., 2010; Kootstra & Şahin, 2018; Messenger,
2021), since the comparison between responses in the baseline
and priming conditions makes it possible to establish in which
conditions priming has occurred.

Following the baseline task, the same participants completed
the priming component of the experiment, in which they heard
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a code-switched utterance (the prime) and subsequently produced
a code-switched picture description (the target), again after read-
ing a lead-in fragment. Primed word order (SVO or SOV) and
switch position (either between first and second position – S|
VO and S|OV – or between second and third position – SV|O
and SO|V) were manipulated, as was lexical repetition across
the prime and target. The dependent variables in this task were
response word order and response switch position.

In the baseline task, we expected to see a preference for the
shared SVO word order, since the literature indicates that use
of the shared word order facilitates code-switching. In the prim-
ing task, we expected use of the non-shared word order to
increase as a function of priming and to be boosted by lexical
repetition across the prime and target.

As for switch position choices, we expected use of the primed
switch position to be higher in the SVO word order and in the
lexical repetition condition; the former because it should be easier
to switch in SVO utterances, and the latter because lexical repeti-
tion has previously been shown to facilitate switch position prim-
ing (Kootstra et al., 2012). However, at the same time, we expected
to observe an interaction between primed word order and lexical
repetition, such that the lexical boost in switch position priming
would be stronger in non-shared-word-order utterances.

Method

Participants

Participants (n = 46) were recruited from a university in the
Western Cape province of South Africa. Ethical clearance for
the study was obtained from the university’s Research Ethics
Committee: Humanities (project number 7838).

All participants were native speakers of Afrikaans (mean age =
20 years, standard deviation (SD) = 1.6 years). They had been
exposed to English from an early age, which included exposure
during their schooling, where English was compulsory as a subject
(and in some cases used as medium of instruction as well). Their
LexTale scores (mean = 84.6%, SD = 9.6%, range = 59.7–100%;
Lemhöfer & Broersma, 2012) indicated that they were highly pro-
ficient in English. Information on participants’ code-switching
behaviour was collected using the Language History
Questionnaire 2.0 (Li, Zhang, Tsai & Puls, 2014). On average, par-
ticipants reported that they code-switched relatively frequently in
daily life, but there was a considerable amount of variation in this
measure (calculated as average frequency of switching with
friends, family, classmates, and colleagues; mean = 3.5/7, SD =
3.7). Supplementary Table S1 (Supplementary Materials) presents
the full participant characteristics.

Materials

Baseline task
Prior to the priming experiment, all participants completed a pic-
ture description task that would familiarize them with the proced-
ure while also serving as a baseline indicator of their
code-switching preferences. Fifty pictures (20 experimental, 30 fil-
lers) were constructed as baseline items. These pictures – like
those used in the priming experiment – were based on the pic-
tures employed in Kootstra et al. (2010), which in turn were con-
structed from images previously employed in sentence production
(Hartsuiker et al., 2004) and picture naming research (Szekely
et al., 2004).

The 20 experimental baseline pictures to be described were
constructed from a pool of seven actors, four actions, and 11
patients. These all depicted simple transitive events (e.g., ‘the
grandmother strokes the duck’). As in Kootstra et al. (2010), the
actor was depicted on the left-hand side of all pictures used in
both the baseline and the main experiment, so that participants
could easily distinguish between actor and patient (see the second
display screen in Figure 1 for an illustration of a baseline trial and
Appendix S1 for a list of the experimental items in the baseline
task).

For each experimental baseline picture, participants first read a
lead-in fragment cueing either SVO (Hierdie is ‘n snaakse prentjie
want… ‘This is a strange picture because…’) or SOV word order
(Hierdie is ‘n snaakse prentjie waarop… ‘This is a strange picture
in which…’) and then completed their description. Background
colour was used to cue a particular language (combination) for
the description, as in Kootstra et al. (2010) and other studies on
language switching (e.g., Costa & Santesteban, 2004; Meuter &
Allport, 1999). The 20 experimental baseline pictures were pre-
sented on a green background, which cued participants to switch
between Afrikaans and English during their description.
Participants were instructed to switch only once per utterance.
The remaining 30 filler baseline pictures were paired with lead-in
fragments cueing either SVO or SOV word order, which were
either wholly Afrikaans, wholly English, or switched once from
one language to the other. Filler baseline pictures were paired
with a green, red, or a blue background (ten of each), with red
cueing an Afrikaans continuation and blue an English continu-
ation, and green as before a single switch between English and
Afrikaans. Filler baseline items were randomly interspersed with
experimental baseline items to form two differently ordered lists.

Priming task
On completion of the baseline task, participants moved on to the
priming task. Each experimental stimulus consisted of an auditory
code-switched sentence (prime) and a (target) picture that parti-
cipants needed to describe by means of a code-switched sentence.
We manipulated (i) the word order of the prime sentence (SVO
or SOV), (ii) the position of the code-switch in the prime sen-
tence (between first and second position or between second and
third position; i.e., S|VO, S|OV vs. SV|O, SO|V), and (iii) the
presence/absence of lexical repetition (where the verb and patient
were repeated in the lexical repetition condition) across the prime
and the target. See Table 1 for an overview of the eight experimen-
tal conditions and Figure 1 for an illustration of an experimental
trial.

The auditory stimuli were recorded by a female early simultan-
eous English–Afrikaans bilingual in a sound-treated room using
an external microphone. We used Audacity (version 2.2.2,
Audacity Team, 2019) for recording at a sampling rate of
44,100 Hz with subsequent noise removal and amplitude
normalization.

As in Kootstra et al. (2010), the pictures for the priming task
were generated from a pool of lexical items: specifically, ten differ-
ent actors, ten different actions, and 40 different patients, all of
which were non-cognates between English and Afrikaans (see
Appendix S2 for a list of the experimental stimuli in the priming
task). Actors, actions, and patients were not repeated across the
baseline and the experimental task. We constructed 80 pictures
for the critical trials (i.e., ten trials per condition). Each of the
ten different actions appeared once per condition, while each
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actor appeared in a minimum of five different conditions, and
each object occurred in two different conditions.

Filler items consisted of an additional 120 pictures and 120
auditory sentences, which were interspersed individually
between the experimental items. These items were constructed
using 16 additional actors, eight additional actions, and 16 add-
itional patients not used in the critical trials or in the baseline
task. Of the 120 picture description filler trials, 60 were mono-
lingual: participants read a monolingual lead-in fragment (30
of each, where the wholly Afrikaans trials were evenly divided
between SVO-cueing lead-in fragments and SOV-cueing

lead-in fragments) and completed their picture description in
this same language. The other 60 trials were code-switched
trials, in which participants read a code-switched lead-in frag-
ment that differed from the lead-in fragments used in the crit-
ical trials. All of these lead-in fragments started in Afrikaans
but switched to English at one of four positions. Participants
were then cued to produce a code-switch during their picture
description as well.

Of the audio filler trials, 60 were monolingual (30 English and
30 Afrikaans) and 60 were code-switched. All code-switched
audio filler trials started in Afrikaans and switched to English.

Fig. 1. Illustration of an experimental trial in the priming task. While the first display screen was shown, participants heard the prime sentence. The next display
screen presented the target picture to be described, with a background color cueing the language to be used (Afrikaans, English or code-switched). The participant
read the lead-in fragment presented at the top of the screen, then completed their picture description.

Table 1. Overview of experimental conditions

Word
order cue

Code-switch
position

Lexical
repetition Prime sentence Target picture

SVO S|VO 1 Hierdie is ’n snaakse prentjie, want die ridder calls the pig (‘This is a strange
picture, because the knight calls the pig’)

Fireman Calls
Pig

SVO S|VO 0 Hierdie is ’n snaakse prentjie, want die heks catches the fridge (‘This is a
strange picture, because the witch catches the fridge’)

Girl Chases
Turtle

SVO SV|O 1 Hierdie is ’n snaakse prentjie, want die dame verf the pencil (‘This is a strange
picture, because the lady paints the pencil’

Wizard Paints
Pencil

SVO SV|O 0 Hierdie is ’n snaakse prentjie, want die towenaar skop the basket (‘This is a
strange picture, because the wizard kicks the basket’)

Boy Pushes
Spade

SOV S|OV 1 Hierdie is ’n snaakse prentjie waarop die matroos the spoon catches (‘This is a
strange picture in which the sailor the spoon catches’)

Girl Catches
Spoon

SOV S|OV 0 Hierdie is ’n snaakse prentjie waarop die kunstenaar the onion carries (‘This is
a strange picture in which the artist the onion carries’)

Wizard Calls
Shark

SOV SO|V 1 Hierdie is ’n snaakse prentjie waarop die matroos die besem paints (‘This is a
strange picture in which the sailor the broom paints’)

Farmer Paints
Broom

SOV SO|V 0 Hierdie is ’n snaakse prentjie waarop die boer die skopgraaf hits (‘This is a
strange picture in which the farmer the spade hits’)

Lady Cuts
Carrot
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Filler items were interspersed randomly between critical prime-
target pairs, and two differently ordered lists were produced.

Apparatus and procedure

Participants were tested individually in a quiet room. The baseline
and priming experiments were run on EPrime 3 (Psychology
Software Tools, Inc., 2016). Stimuli were displayed on a monitor
with 1920 x 1080 resolution. Participants’ spoken picture descrip-
tions were recorded using an external microphone, and they
responded to questions (see below) using keys on an external key-
board. During the priming task, participants wore noise-cancelling
headphones to ensure that they could hear the sentences clearly.

Participants were told that they were going to complete two
tasks, and that the first (the baseline task) involved describing
some pictures using Afrikaans, English, or both languages. Before
beginning the baseline task, participants completed a naming
task in which they were familiarized with both the Afrikaans and
English labels for the actors, actions, and patients that would
appear in the task. This familiarization task ensured that potential
problems with lexical access would not affect participants’
code-switching behaviour (see e.g., Costa & Santesteban, 2004;
Hermans, Bongaerts, Bot & Schreuder, 1998; Kootstra et al., 2010).

After the familiarization task, participants received instruc-
tions for the baseline task. They were told to first read the sen-
tence fragment displayed at the top of the screen and then to
describe the picture. If the background was red, they were to pro-
duce a description in Afrikaans only; if blue, in English only; and
if green, using both Afrikaans and English. In the ‘green’ condi-
tion, they were told they could use either language first, but
that they had to switch languages only once. It was made clear
that they should not switch directly after the lead-in fragment
(i.e., pre-description), but that they could switch anywhere in
their picture description (i.e., mid-description).

Once the instructions had been given, participants completed
a block of 12 practice items. Subsequently, they completed the
baseline task (one of two lists). The task was self-paced, and par-
ticipants pressed a key to continue after they had completed each
of their picture descriptions.

Participants then moved on to the priming task. Another famil-
iarization procedure was undertaken, in which participants were
shown the Afrikaans and English names for all the actors, actions,
and patients used in the priming experiment. Instructions for the
task were then provided. We followed Bock (1986) in utilizing a
memory cover task to distract participants from the priming
manipulation. Participants were told that they needed to pay careful
attention to the pictures and sentences they were going to see/hear
in the task, because the aim of the task was to remember which pic-
tures they had seen before and which sentences they had heard
before. To make this memory cover task realistic, 40 of the 120 filler
sentences and 47 of the 120 filler pictures in the task were repeat
items. Participants were instructed to listen carefully when they
heard a sentence and respond to the question asking whether
they had heard the sentence before by pressing a key. For the pic-
ture trials, they were told to describe the picture as prompted by the
background colour (red, blue, or green), following the same proced-
ure used in the baseline task. They then had to respond to the ques-
tion asking whether they had seen the picture before by pressing a
key (‘z’ for ‘yes’ and ‘m’ for ‘no’).

The priming task began with a practice round of 12 items.
Participants subsequently completed one of the two experimental
lists. The experiment included three self-timed breaks.

Once they had completed the experiment, participants filled in
the Language History Questionnaire 2.0 (Li et al., 2014) and com-
pleted the LexTale test (Lemhöfer & Broersma, 2012) on the com-
puter. The entire testing session took approximately two hours.

Analysis

The primary interests in the analyses were participants’ use of the
cued/primed word order and their switch position choices. We
examined use of the cued/primed word order (i) in the absence
of lexical repetition (baseline task compared to priming task)
and (ii) in the presence of lexical repetition (priming without lex-
ical repetition compared to priming with lexical repetition).
Subsequently, we explored switch position choices in the (i) base-
line task and (ii) the priming task.

We ran generalized linear mixed effects models using the lme4
package (version 1.1.27; Bates, Mächler, Bolker & Walker, 2015)
in the R environment for statistical computing (version 4.1.2; R
Core Team, 2021). For each model, we used the maximal random
effects structure that would converge (Barr, Levy, Scheepers &
Tily, 2013). In all cases, this included random intercepts for par-
ticipants and items; where possible, by-participants and by-items
random slopes were included for the fixed effects and their inter-
actions. Model specifications are provided in the relevant text.
P-values were obtained via the lmerTest package (version 3.1.3;
Kuznetsova, Brockhoff & Christensen, 2017) and calculated
using Satterthwaite’s approximations. Finally, interactions were
explored using the emmeans package (version 1.7.3; Lenth, 2019).

Results

Use of cued/primed word order

Table 2 provides a breakdown of the use of cued/primed word
order per condition in the baseline and priming tasks. For the
baseline task, the table shows that although participants had a
general preference for SVO, this preference declined when SOV
was cued: SVO was used 87% of the time following an
SVO-cueing lead-in fragment and 79% of the time following an
SOV-cuing lead-in fragment. A similar but stronger pattern is
observed in the priming task in the absence of lexical repetition,
where use of SVO was 98% following an SVO prime and 67% fol-
lowing an SOV prime.

Baseline task and priming task, no lexical repetition
To establish whether a priming effect on word order choice
occurred over and above the cueing effect of the lead-in fragment,
we compared use of the cued/primed word order across the base-
line and priming tasks (in the absence of lexical repetition) via a
generalized linear mixed effects model. Here, we included only
responses in which a code-switch was produced (pre- or mid-
description; 2,376/2,711 responses; 87.6%).

In the model, the dependent variable was whether the response
word order was different from or the same as the cued/primed
word order. Fixed effects were stimulus word order (SOV or
SVO, coded as -0.5 and 0.5) and task (baseline or priming,
coded as -0.5 and 0.5). We included random intercepts for parti-
cipants and items and by-participants random slopes for cued/
primed word order and task. Model results are in Table 3. The
model output showed that while participants were overall more
likely to use the cued/primed word order (as indicated by the sig-
nificant positive value of the intercept), this likelihood was higher
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when cued/primed word order was SVO compared to SOV and
also higher in the priming task compared to the baseline task.
Further examination of the interaction between cued/primed
word order and task indicated that the effect of word order,
while significant in both tasks, was stronger in the priming com-
pared to the baseline task (reflecting an effect of the specific word
order of the prime sentence over and above the cueing effect of

the lead-in fragment). This interaction effect is illustrated in
Figure 2; Supplementary Table S2 (Supplementary Materials) pre-
sents the estimated marginal means for the model.

Priming task, lexical repetition versus no lexical repetition
We turn now to examine the effect of lexical repetition on use of
the primed word order (non-use vs use) in the priming task.

Table 2. Use of cued/primed word order in baseline task and priming task (proportions; absolute numbers in parentheses)

Baseline task: Cued word order
Priming task: Primed word
order (No lexical repetition)

Priming task: Primed word
order (Lexical repetition)

Participant response SVO SOV SVO SOV SVO SOV

Does not switch:

and uses SVO 0.1 (47) 0.02 (9) 0.11 (96) 0.03 (24) 0.1 (87) 0.03 (26)

and uses SOV 0 (4) 0.08 (58) 0 (2) 0.08 (73) 0 (0) 0.06 (49)

and uses other word order 0.02 (11) 0.02 (10) 0 (1) 0 (0) 0 (0) 0 (0)

Switches pre-description:

and uses SVO 0.09 (42) 0.09 (43) 0.04 (40) 0.05 (41) 0.04 (37) 0.05 (41)

and uses SOV 0 (0) 0 (1) 0 (0) 0 (3) 0 (0) 0 (0)

and uses other word order 0.01 (3) 0.02 (8) 0 (0) 0 (0) 0 (0) 0 (0)

Switches mid-description:

and uses SVO 0.68 (312) 0.56 (256) 0.84 (747) 0.58 (505) 0.85 (751) 0.4 (348)

and uses SOV 0.01 (4) 0.13 (58) 0 (0) 0.25 (222) 0 (2) 0.47 (410)

and uses other word order 0.09 (41) 0.08 (35) 0.01 (8) 0.01 (7) 0 (4) 0 (3)

Note: “Pre-description” refers to switches made between the lead-in fragment and the participant’s own description (e.g., Hierdie is ‘n snaakse prentjie want THE GRANNY STROKES THE DUCK
‘This is a strange picture because the granny strokes the duck’); “mid-description” refers to switches made within the participant’s own description (e.g., Hierdie is ‘n snaakse prentjie want die
ouma STROKES THE DUCK ‘This is a strange picture because the granny strokes the duck’).

Table 3. Model output, response word order as a function of cued/primed word order and task

Term Estimate Std. Error 95% CI Z P

Intercept 1.76 0.30 1.18; 2.35 5.92 <.001

Word order (SOV or SVO) 7.66 0.68 6.32; 9.00 11.19 <.001

Task (Baseline or Priming) 2.57 0.53 1.53; 3.62 4.84 <.001

Word order x Task 2.24 0.70 0.88; 3.61 3.23 .001

Random effects

Variance S.D. Correlation

Participant (Intercept) 0.47 0.68

Items (Intercept) 0.31 0.55

Word order (SOV) | Participant 3.85 1.96

Word order (SVO) | Participant 4.11 2.03 −0.58

Task (Baseline) | Participant 1.73 1.31

Task (Priming) | Participant 2.71 1.65 −0.36

Model fit

R2 Marginal Conditional

0.61 0.86

Key: p-values for fixed effects calculated using Satterthwaite’s approximations.
Confidence intervals calculated using the Wald method.
Model equation: word_orderSame∼ stim_wordOrder * task + (1 + stim_wordOrder+task||participant) + (1|stimPic), family = “binomial”
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Included in this analysis were all the priming task responses in
which a code-switch was made (pre- or mid-description); this
is 3,169 responses out of a total of 3,680 (86.1%).

Table 2 shows that lexical repetition had no effect on word
order choice when SVO word order was primed because there
was hardly any variation in the SVO condition: SVO was practic-
ally always chosen (i.e., a ceiling effect occurred). We therefore ran
a separate model on the response word order in the SOV prime
condition (n trials = 1,580), with lexical repetition (absent or pre-
sent, coded as -0.5 and 0.5) as an independent variable, random
intercepts for participants and items, and by-participants random
slopes for lexical repetition. The model results (Supplementary
Table S3, Supplementary Materials) indicate that when SOV
word order was primed, participants were significantly more
likely to use SOV word order in their response when lexical repe-
tition was present compared to when it was absent.

In summary, the analysis of the word order data shows that
participants’ word order choices when code-switching were influ-
enced by the word order of the prime sentence, particularly when
the prime sentence used SVO word order. This priming effect was
boosted by lexical repetition across prime and target only in the
non-shared-word-order condition.

Switch position choices

We examine switch positions only for mid-description switches
made in either SVO or SOV word order. In the baseline task,
this was 630/803 responses (78.5%); in the priming task, it was
2,985/3,169 responses (94.2%). Table 4 provides an overview of
the response switch positions in the baseline and priming tasks.
Supplementary Tables S4 and S5 (Supplementary Materials) pro-
vide a complete overview of response switch positions in the base-
line and priming tasks, respectively.

Baseline task
In the baseline task, the four most common switch positions were
S|VO, SV|O, SO|V and S|OV. A generalized linear mixed effects
model, with ‘switch between first and second position’ (no or

yes) as the dependent variable, cued word order (SOV or SVO,
coded as -0.5 and 0.5) as a fixed effect, random intercepts for par-
ticipants and items, and by-participants random slopes for cued
word order shows an overall preference for switches made
between the first and second position (intercept: β = 1.74, SE =
0.24, z = 7.24, p < .001) but no effect of cued word order on the
tendency to switch between the first and second position. The
overall preference for a switch between first and second position
in the absence of an effect of cued word order likely arises because
in both cued word order conditions, participants tended to
produce SVO utterances. Model results are in Supplementary
Table S6 (Supplementary Materials).

Priming task
In the priming task, the primed switch positions were the most
commonly used switch positions in participants’ responses; fur-
ther, these switch positions appeared in the same order of fre-
quency as in the baseline task (i.e., S|VO, SV|O, SO|V, and S|OV).

We ran a generalized linear mixed effects model to examine
the effects of primed word order, primed switch position, and lex-
ical repetition on use of the primed switch position, with response
switch position (different from or same as primed switch pos-
ition) as the dependent variable, primed word order (SOV or
SVO, coded as -0.5 and 0.5), primed switch position (between
the second and third position or between the first and second
position; coded as -0.5 and 0.5) and lexical repetition (absent or
present, coded as -0.5 and 0.5) as fixed effects, random intercepts
for participants and items, and by-participants random slopes for
primed word order, primed switch position, and lexical repetition.
The model results (Table 5; estimated marginal means are in
Supplementary Table S7, Supplementary Materials) show main
effects of primed word order, primed switch position, and lexical
repetition. Participants were more likely to use the primed switch
position when the primed word order was SVO compared to
SOV, when the primed switch position was between the first
and second position (i.e., S|VO or S|OV) compared to between
the second and third position (i.e., SV|O or SO|V), and when lex-
ical repetition was present versus absent. Further exploration of

Fig. 2. Interaction between cued/primed word order and task in the absence of lexical repetition. Y-axis depicts likelihood of using cued/primed word order.
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the interaction between primed word order and primed switch
position (see left panel, Figure 3) indicated that the switch pos-
ition effect was significant in the SVO word order condition –
where use of the primed switch position was greater when the
primed switch position was S|VO compared to SV|O – but not
in the SOV word order condition. In contrast, while the presence
of lexical repetition was strongly associated with greater use of the
primed switch position in the SOV word order condition, this
effect was much weaker in the SVO word order condition (see
right panel, Figure 3).

In summary, the analysis of the switch position choice data
shows greater switch position priming in the shared word order
(i.e., SVO) compared to the non-shared word order; in the shared
word order, use of the primed switch position is greater for S|VO
switches compared to SV|O switches. Further, as in the word
order choice analyses, we observed a lexical boost effect on switch
position priming primarily in the non-shared word order (i.e.,
SOV).

Discussion

The present study explored the interaction between word order
sharedness and lexical repetition in the priming of code-switched
production among Afrikaans–English bilinguals. To investigate
this relationship, we drew on the methods of Kootstra et al.
(2010, 2012), who examined a similar language combination
(Dutch–English) but in a setting in which code-switching is likely
to be less common. Despite this contextual difference, our find-
ings regarding the effects of structural overlap and priming largely
overlap with those of Kootstra et al. (2010). Specifically, the results
corroborate Kootstra et al.’s (2010) finding that code-switching
can be primed in non-shared-word-order utterances, both in
terms of whether to switch and where to switch. At the same
time, the findings extend our knowledge of the relationship
between cross-linguistic similarity and priming by providing
new evidence that lexical repetition strengthens code-switching
priming in non-shared-word-order utterances in particular.

Our combined analysis of the code-switched responses from
the baseline task and those from the priming task in the absence
of lexical repetition showed two effects on use of the cued/primed
word order: it was higher in the SVO than the SOV condition,
and in the priming task than the baseline task. The first of
these findings aligns with both theoretical accounts of
code-switching and empirical observations, in that it shows that
code-switching is facilitated in utterances using a word order
that is common to both the bilingual’s languages (e.g., Deuchar,
2005; Eppler, 1999; Kootstra et al., 2010; Lantto, 2012; Lipski,
1978; Pfaff, 1979; Poplack, 1980; Poplack & Meechan, 1995).
This facilitation effect can be explained in at least two ways.
First, use of a shared word order in code-switching prevents a
word order conflict following the insertion of material from
another language with a different surface structure; and second,
the heightened cross-language activation that results from use of
a shared word order increases the accessibility of items from
both languages, thus making language switches more likely. The
latter explanation would align with findings from other paradigms
showing reduced cross-language activation in non-shared- com-
pared to shared-word-order processing (e.g., Ahn et al., 2021;
Declerck & Philipp, 2015). A further interesting aspect of the
activation-based explanation is that it makes it possible to account
for effects of overlap across languages at other levels of processing,
such as cognate triggering of code-switching (e.g., Broersma,Ta
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Carter, Donnelly & Konopka, 2020; Kootstra et al., 2020). Thus, it
could be argued that effects of both structural and lexical overlap
across languages in code-switching are in fact reflections of the
same cross-language activation mechanism but then at different
levels of processing.

Interestingly, the task effect observed indicates that priming,
compared to cueing, prompts greater use of a particular word
order in code-switched production; further, this priming effect
was stronger in the SVO word order condition compared to the
SOV word order condition. This finding replicates the results of
Kootstra et al. (2010), in that it shows that participants’ word
order choices when code-switching are influenced by immediately
prior linguistic context.

Our next analysis of the effect of lexical repetition on response
word order showed no further effect of lexical repetition on
response word order when the primed word order was SVO,
since the priming effect alone was sufficient to prompt
ceiling-level use of the shared word order. In contrast, when
SOV word order was primed, the use of this word order was
greater when lexical repetition was present compared to when it
was absent. We thus have evidence that the lexical boost effect
applies to response word order in code-switched production as

well, adding to Kootstra et al.’s (2012) observation of a lexical
boost effect on switch position priming.

This finding of ours is compatible with an account of the lex-
ical boost as reflecting a short-term increase in the activation of a
particular lexical and structural pairing, which increases the like-
lihood of this pairing being reused (e.g., Bock & Griffin, 2000).
From this perspective, there is a dual process at play in structural
priming, where priming of abstract syntactic structure results
from error-based learning and the lexical boost effect is caused
by a separate, more transient mechanism. In our study, the heigh-
tened activation caused by lexical repetition may have served to
facilitate priming of the dispreferred SOV structure by increasing
its salience in memory. Thus, error-based learning and lexical
repetition may have worked together here to increase production
of (dispreferred) code-switched SOV utterances.

We also observed a clear effect of word order similarity in our
analysis of response switch position choices. Specifically, use of
the primed switch position was greater in the SVO than the
SOV condition, which again aligns with the idea that shared
word order facilitates code-switching. Further, primed word
order interacted with lexical repetition to influence switch pos-
ition priming, such that the lexical boost effect was considerably

Table 5. Model output, use of primed switch position (yes/no) as a function of primed word order and lexical repetition

Term Estimate
Std.
Error Z 95% CI p

Intercept −1.13 0.14 −7.94 −1.22; −0.723 <.001

Word order (SOV or SVO) 1.91 0.25 7.65 1.25; 2.33 <.001

Switch position (between second and third position or between first and second
position)

1.16 0.33 3.52 0.690; 1.08 <.001

Lexical repetition (Absent or Present) 0.86 0.16 5.35 0.474; 0.999 <.001

Word order x Switch position 2.60 0.24 10.89 2.16; 2.93 <.001

Word order × Lexical repetition −0.95 0.23 −4.14 −1.25; −0.462 <.001

Switch position x Lexical repetition 0.03 0.23 0.12 −0.254; 0.518 .903

Word order x Switch position x Lexical repetition 0.86 0.45 1.89 −0.220; 1.32 .059

Random effects

Variance S.D. Corr.

Participant (Intercept) 0.01 0.1

Items (Intercept) 0.04 0.2

Word order (SOV) | Participant 2.12 1.46

Word order (SVO) | Participant 0.005 0.072 0.95

Switch position (Between second and third position) | Participant 1.2 1.09

Switch position (Between first and second position) | Participant 0.77 0.88 −1

Lexical repetition (0) | Participant 0.02 0.15

Lexical repetition (1) | Participant 0.37 0.61 −0.58

Model fit

R2 Marginal Cond.

0.22 0.49

Key: p-values for fixed effects calculated using Satterthwaite’s approximations.
Confidence intervals calculated using the Wald method.
Model equation: switchPos_same ∼ stim_wordOrder * stim_switch12 * stim_lexRep + (1 + stim_wordOrder + stim_switch12 + stim_lexRep||participant) + (1|
stimPic), family = “binomial”
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stronger when SOV was primed than when SVO was primed. This
result provides additional evidence that lexical repetition boosts
priming effects for dispreferred or infrequent structures in
particular (Jaeger & Snider, 2013).

Finally, the analysis of the switch position data also revealed an
effect of primed switch position in the SVO word order condition:
here, priming was greater for S|VO switches compared to SV|O
switches. While some previous research (e.g., Suurmeijer et al.,
2020) suggests that VP-external and VP-internal switches are pro-
cessed differently, our findings imply that such a difference does
not arise under all conditions. Specifically, in dispreferred or less
frequently used switch configurations – for example, in
non-shared-word-order utterances – the structural position of
the switch may have only a minor effect on the processing thereof.
This proposal can be accommodated within an experience-based
perspective on language processing, in which the processing sys-
tem is said to become attuned to features of the input in its envir-
onment (e.g., Beatty-Martínez & Dussias, 2018; Dell & Chang,
2014). Assuming that switches in non-shared-word-order utter-
ances are approximately equally rare, we would not expect to
observe processing differences across them.

Taken together, our results provide evidence of the interplay
between cross-linguistic similarity and priming in code-switched
production. That is, not only was code-switching itself facilitated
by structural overlap, but effects of primed code-switching were
also stronger in the shared word order compared to the non-
shared word order. This was the case for both the response
word order and the response switch position. Interestingly, this
result is consistent with findings regarding cross-linguistic struc-
tural priming, in which most studies show that priming effects

are strongest in cases of shared word order across languages
(e.g., Bernolet et al., 2007; Jacob et al., 2017; Kidd, Tennant &
Nitschke, 2015). An important implication of these results is
that phenomena of cross-linguistic interaction in bilingual speech
(in our case, the role of shared word order in code-switching) and
priming in bilingual language use may well be based on the same
underlying mechanisms. Similar arguments have been made in
the context of cross-linguistic influence by Serratrice (2013,
2017), who proposed that cross-linguistic influence caused by
structural overlap across languages can be seen as the outcome
of syntactic priming across languages.

Future research could investigate other factors that may also
partake in the interplay between structural overlap and priming
in code-switched production. In terms of task effects, it is possible
that self-priming may occur across the course of an experiment,
such that participants’ frequent production of, for example, a par-
ticular switch position in the task might increase the likelihood of
them reusing this switch position as the task goes on (see e.g.,
Fricke & Kootstra, 2016). At the individual level, participants’
responses to priming may be affected by language proficiency
(Kootstra et al., 2012), language dominance (Myslín & Levy,
2015), language status (Blokzijl, Deuchar & Parafita Couto,
2017), and code-switching experience (Adamou & Shen, 2019;
Balam, Parafita Couto & Stadthagen-González, 2020;
Beatty-Martínez & Dussias, 2017; Guzzardo Tamargo, Valdés
Kroff & Dussias, 2016; Kheder & Kaan, 2016). To further explore
the potential effect of code-switching experience, future research
might continue in the vein of this study and expand the types
of bilingual populations that are studied while also collecting
comprehensive data on participants’ language use, code-switching

Fig. 3. Effects on use of the primed switch position in the priming task. Left: Interaction between primed word order and primed switch position. Right: Interaction
between primed word order and lexical repetition.
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behaviour (e.g., Hofweber, Marinis & Treffers-Daller, 2020), and
objective proficiency in both/all of their languages. The results
of such investigations would shed further light on the mechan-
isms governing bilingual language use.

Conclusion

This paper sought to expand our knowledge of the factors affect-
ing code-switched production, focusing specifically on word order
similarity and priming (lexical repetition). The results demon-
strate that code-switching behaviour is affected by a dynamic
interplay between these factors. While code-switching is facili-
tated in utterances with shared word order, priming and specific-
ally lexical repetition across prime and target boosts the
production of code-switching in non-shared-word-order
utterances.

Competing interests. The authors declare none.

Data availability. The data that support the findings of this study are openly
available on Figshare at https://doi.org/10.6084/m9.figshare.17178524.

Supplementary materials. For supplementary material accompanying this
paper, visit https://doi.org/10.1017/S1366728923000044
Appendix S1: Baseline task, critical stimuli
Appendix S2: Priming task, critical stimuli
Table S1: Participant characteristics
Table S2: Estimated marginal means, effects of cued/primed word order and
task on response word order (baseline task and priming task in the absence
of lexical repetition)
Table S3: Model output, response word order as a function of primed word
order and lexical repetition in the SOV-prime condition
Table S4: Switch position choices, baseline task, mid-description switches
Table S5: Switch position choices, priming task, mid-description switches
Table S6: Model output, baseline task switch position (after subject/not after
subject) as a function of cued word order
Table S7: Estimated marginal means, effects of primed word order, primed
switch position and lexical repetition on response switch position

Acknowledgments. We gratefully acknowledge the Swedish Foundation for
International Cooperation in Research and Higher Education, the South
Africa–Sweden Bilateral Scientific Research Cooperation Programme, grant
nr SA2016-6848 to M. Gullberg, as well as Stellenbosch University
Subcommittee A project funding awarded to R. Berghoff. We also thank
Talya Beyers for research assistance and the three anonymous reviewers for
their feedback on the manuscript.

References

Adamou, E and Shen, XR (2019) There are no language switching costs when
codeswitching is frequent. International Journal of Bilingualism 23, 53–70.
doi:10.1177/1367006917709094.

Ahn, D, Ferreira, VS and Gollan, TH (2021) Selective activation of language
specific structural representations: Evidence from extended picture-word
interference. Journal of Memory & Language 120, 104249

Audacity Team (2019) Audacity: Free audio editor and recorder. Retrieved
from https://audacityteam.org/

Balam, O, Parafita Couto, MdC and Stadthagen-González, H (2020) Bilingual
verbs in three Spanish/English code-switching communities. International
Journal of Bilingualism 24, 952–967. doi:10.1177/1367006920911449.

Barr, DJ, Levy, R, Scheepers, C and Tily, HJ (2013) Random effects structure
for confirmatory hypothesis testing: Keep it maximal. Journal of Memory
and Language 68, 255–278. doi:10.1016/j.jml.2012.11.001.

Bates, D, Mächler, M, Bolker, B and Walker, S (2015) Fitting linear
mixed-effects models using lme4. Journal of Statistical Software 67.
doi:10.18637/jss.v067.i01.

Beatty-Martínez, AL and Dussias, PE (2017) Bilingual experience shapes lan-
guage processing: Evidence from codeswitching. Journal of Memory and
Language 95, 173–189. doi:10.1016/j.jml.2017.04.002.

Beatty-Martínez, AL and Dussias, PE (2018) Tuning to languages:
experience-based approaches to the language science of bilingualism.
Linguistics Vanguard 4, 135. doi:10.1515/lingvan-2017-0034

Berghoff, R, McLoughlin, J and Bylund, E (2021) L1 activation during L2
processing is modulated by both age of acquisition and proficiency.
Journal of Neurolinguistics 58, 100979. doi:10.1016/j.jneuroling.2020.100979

Bernolet, S, Hartsuiker, RJ and Pickering, MJ (2007) Shared syntactic repre-
sentations in bilinguals: Evidence for the role of word-order repetition.
Journal of Experimental Psychology: Learning, Memory, and Cognition 33,
931–949. doi:10.1037/0278-7393.33.5.931.

Blokzijl, J, Deuchar, M and Parafita Couto, MdC (2017) Determiner asymmetry
in mixed nominal constructions: The role of grammatical factors in data
from Miami and Nicaragua. Languages 2, 20. doi:10.3390/languages2040020

Bock, J (1986) Syntactic persistence in language production. Cognitive
Psychology 18, 355–387. doi:10.1016/0010-0285(86)90004-6.

Bock, K and Griffin, ZM (2000) The persistence of structural priming:
Transient activation or implicit learning? Journal of Experimental
Psychology: General 129, 177–192. doi:10.1037/0096-3445.129.2.177.

Broersma, M, Carter, D, Donnelly, K and Konopka, A (2020) Triggered
codeswitching: Lexical processing and conversational dynamics.
Bilingualism: Language and Cognition 23, 295–308. https://doi.org/10.
1017/S1366728919000014

Chang, F, Dell, GS, Bock, K and Griffin, ZM (2000) Structural priming as
implicit learning: A comparison of models of sentence production.
Journal of Psycholinguistic Research 29(2), 217–230.

Cleland, A and Pickering, MJ (2003) The use of lexical and syntactic infor-
mation in language production: Evidence from the priming of noun-phrase
structure. Journal of Memory and Language 49, 214–230. doi:10.1016/
S0749-596X(03)00060-3.

Costa, A and Santesteban, M (2004) Lexical access in bilingual speech pro-
duction: Evidence from language switching in highly proficient bilinguals
and L2 learners. Journal of Memory and Language 50, 491–511.
doi:10.1016/j.jml.2004.02.002.

Declerck, M and Philipp, AM (2015) A sentence to remember: Instructed lan-
guage switching in sentence production. Cognition 137, 166–173.

Dell, GS and Chang, F (2014) The P-chain: Relating sentence production and
its disorders to comprehension and acquisition. Philosophical Transactions of
the Royal Society B: Biological Sciences 369, 20120394. doi:10.1098/
rstb.2012.0394.

Deuchar, M (2005) Congruence andWelsh–English code-switching. Bilingualism:
Language and Cognition 8, 255–269. doi:10.1017/S1366728905002294.

Di Sciullo, A, Muysken, P and Singh, R (1986) Government and code-
mixing. Journal of Linguistics 22(1), 1–24.

Duyck, W, van Assche, E, Drieghe, D and Hartsuiker, RJ (2007) Visual word
recognition by bilinguals in a sentence context: Evidence for nonselective
lexical access. Journal of Experimental Psychology: Learning, Memory, and
Cognition 33, 663–679. doi:10.1037/0278-7393.33.4.663.

Eppler, E (1999) Word order in German–English mixed discourse. UCL
Working Papers in Linguistics 11, 285–308.

Fricke, M and Kootstra, GJ (2016) Primed codeswitching in spontaneous
bilingual dialogue. Journal of Memory and Language 91, 181–201.
doi:10.1016/j.jml.2016.04.003.

Garrod, S and Pickering, MJ (2004) Why is conversation so easy? Trends in
Cognitive Sciences 8, 8–11. doi:10.1016/j.tics.2003.10.016.

Green, DW and Wei, L (2013) A control process model of code-switching.
Language, Cognition and Neuroscience 29, 499–511. doi:10.1080/
23273798.2014.882515.

Guzzardo Tamargo, RE, Valdés Kroff, JR and Dussias, PE (2016)
Examining the relationship between comprehension and production pro-
cesses in code-switched language. Journal of Memory and Language 89,
138–161. doi:10.1016/j.jml.2015.12.002.

Hartsuiker, RJ, Pickering, MJ and Veltkamp, E (2004) Is syntax separate or
shared between languages? Cross-linguistic syntactic priming in Spanish-
English bilinguals. Psychological Science 15, 409–414. doi:10.1111/
j.0956-7976.2004.00693.x.

Bilingualism: Language and Cognition 681

https://doi.org/10.1017/S1366728923000044 Published online by Cambridge University Press

https://doi.org/10.6084/m9.figshare.17178524
https://doi.org/10.6084/m9.figshare.17178524
https://doi.org/10.1017/S1366728923000044
https://doi.org/10.1017/S1366728923000044
https://audacityteam.org/
https://audacityteam.org/
https://doi.org/10.1017/S1366728919000014
https://doi.org/10.1017/S1366728919000014
https://doi.org/10.1017/S1366728919000014
https://doi.org/10.1017/S1366728923000044


Hermans, D, Bongaerts, T, Bot, K de and Schreuder, R (1998) Producing
words in a foreign language: Can speakers prevent interference from their
first language? Bilingualism: Language and Cognition 1, 213–229.
doi:10.1017/s1366728998000364.

Hofweber, J, Marinis, T, and Treffers-Daller, J (2020) How different
code-switching types modulate bilinguals’ executive functions: A dual con-
trol mode perspective. Bilingualism: Language and Cognition 23, 909–925.
doi:10.1017/S1366728919000804.

Jacob, G, Katsika, K, Family, N and Allen, SEM (2017) The role of constitu-
ent order and level of embedding in cross-linguistic structural priming.
Bilingualism: Language and Cognition 20, 269–282. doi:10.1017/
S1366728916000717

Jaeger, TF and Snider, NE (2013) Alignment as a consequence of expectation
adaptation: syntactic priming is affected by the prime’s prediction error
given both prior and recent experience. Cognition 127, 57–83.
doi:10.1016/j.cognition.2012.10.013.

Joshi, AA (1985) Processing of sentences with intrasentential code-switching.
In DR Dowty, L Kattunen and AM Zwicky (Eds.), Natural Language
Parsing. Psychological, Computational and Theoretical Perspectives (pp.
190–205). Cambridge: Cambridge University Press.

Kaan, E and Chun, E (2018) Priming and adaptation in native speakers and
second-language learners. Bilingualism: Language and Cognition 21(2) 228–42.

Kheder, S and Kaan, E (2016) Processing code-switching in Algerian bilin-
guals: Effects of language use and semantic expectancy. Frontiers in
Psychology 7, 248. doi:10.3389/fpsyg.2016.00248.

Kidd, E, Tennant, E and Nitschke, S (2015) Shared abstract representation of
linguistic structure in bilingual sentence comprehension. Psychonomic
Bulletin & Review 22, 1062–1067. doi:10.3758/s13423-014-0775-2

Köhne, J, Pickering, MJ and Branigan, HP (2014) The Relationship between
Sentence Meaning and Word Order: Evidence from Structural Priming in
German. Quarterly Journal of Experimental Psychology 67(2), 304–18.

Kootstra, GJ and Muysken, P (2017) Cross-linguistic priming in bilinguals:
Multidisciplinary perspectives on language processing, acquisition, and
change. Bilingualism: Language and Cognition 20, 215–218. doi:10.1017/
S1366728916001127.

Kootstra, GJ and Şahin, H (2018) Crosslinguistic structural priming as a
mechanism of contact-induced language change: Evidence from
Papiamento-Dutch bilinguals in Aruba and the Netherlands. Language
94(4), 902–30.

Kootstra, GJ, van Hell, JG and Dijkstra, T (2009) Two speakers, one dialogue.
In L Isurin, D Winford, and K de Bot (Eds.),Multidisciplinary approaches to
code switching (pp. 129–160). Amsterdam: John Benjamins Pub. Company.

Kootstra, GJ, van Hell, JG and 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. doi:10.1016/j.jml.2010.03.006.

Kootstra, GJ, van Hell, JG and Dijkstra, T (2012) Priming of code-switches
in sentences: The role of lexical repetition, cognates, and language profi-
ciency. Bilingualism: Language and Cognition 15, 797–819. doi:10.1017/
S136672891100068X.

Kootstra, GJ, Dijkstra, T, and van Hell, JG (2020) Interactive alignment and
Lexical lexical triggering of Code-code-switching in Bilingual bilingual dia-
logue. Frontiers in Psychology 11, 1747. https://doi.org/10.3389/fpsyg.2020.
01747

Kroll, JF, Bobb, SC, and Wodniecka, Z (2006) Language selectivity is the
exception, not the rule: Arguments against a fixed locus of language selec-
tion in bilingual speech. Bilingualism: Language and Cognition 9, 119–135.
doi:10.1017/S1366728906002483.

Kuznetsova, A, Brockhoff, PB and Christensen, RHB (2017) lmerTest pack-
age: Tests in linear mixed effects models. Journal of Statistical Software 82.
doi:10.18637/jss.v082.i13

Lantto, H (2012) Grammatical code-switching patterns of early and late
Basque-Spanish bilinguals. Sociolinguistic Studies 6. doi:10.1558/sols.v6i1.21.

Lemhöfer, K and Broersma, M (2012) Introducing LexTALE: a quick and
valid Lexical Test for Advanced Learners of English. Behavior research
methods 44, 325–343. doi:10.3758/s13428-011-0146-0.

Lenth, R (2019) emmeans: Estimated Marginal Means, aka Least-Squares
Means. Retrieved from https://CRAN.R-project.org/package=emmeans

Li, P, Zhang, FA, Tsai, E and Puls, B (2014) Language history questionnaire
(LHQ 2.0): A new dynamic web-based research tool. Bilingualism:
Language and Cognition 17, 673–680. doi:10.1017/S1366728913000606.

Lipski, J (1978) Code-switching and the problem of bilingual competence. In
M Paradis (Ed.), Aspects of bilingualism (pp. 250–264). Columbia, SC:
Hornbeam Press.

Loebell, H and Bock, K (2003) Structural priming across languages.
Linguistics 41, 355. doi:10.1515/ling.2003.026.

Mahowald, K, James, A, Futrell, R and Gibson, E (2016) A meta-analysis of
syntactic priming in language production. Journal of Memory and Language
91, 5–27. doi:10.1016/j.jml.2016.03.009.

Meuter, RF and Allport, A (1999) Bilingual language switching in naming:
Asymmetrical costs of language selection. Journal of Memory and
Language 40, 25–40. doi:10.1006/jmla.1998.2602.

Messenger, K (2021) The Persistence of Priming: Exploring Long-lasting
Syntactic Priming Effects in Children and Adults. Cognitive science 45(6), 1.

Muylle, M, Bernolet, S and Hartsuiker, RJ (2021) On the limits of shared
syntactic representations: When word order variation blocks priming
between an artificial language and Dutch. Journal of Experimental
Psychology: Learning, Memory, and Cognition. doi:10.1037/xlm0000997.

Myers-Scotton, C (2002) Contact linguistics: Bilingual encounters and gram-
matical outcomes. Oxford: OUP.

Myslín M and Levy, R (2015) Code-switching and predictability of meaning in
discourse. Language 91, 871–905. doi:10.1353/lan.2015.0068

Parafita Couto, MdC and Gullberg, M (2019) Code-switching within the
noun phrase: Evidence from three corpora. International Journal of
Bilingualism 23, 695–714. doi:10.1177/1367006917729543.

Parafita Couto, MdC and Stadthagen-Gonzalez, H (2019) El book or the
libro ? Insights from acceptability judgments into determiner/noun
code-switches. International Journal of Bilingualism 23, 349–360.
doi:10.1177/1367006917728392.

Pfaff, CW (1979) Constraints on language mixing: Intrasentential code-switching
and borrowing in Spanish/English. Language 55, 291. doi:10.2307/412586.

Pickering, MJ and Branigan, HP (1998) The representation of verbs:
Evidence from syntactic priming in language production. Journal of
Memory and Language 39, 633–651. doi:10.1006/jmla.1998.2592.

Pickering, MJ and Ferreira, VS (2008) Structural priming: A critical review.
Psychological bulletin 134, 427–459. doi:10.1037/0033-2909.134.3.427.

Pickering, MJ and Garrod, S (2004) Toward a mechanistic psychology of dia-
logue. Behavioral and Brain Sciences 27, 169-90; discussion 190-226.
doi:10.1017/s0140525×04000056.

Poplack, S (1980) Sometimes I’ll start a sentence in Spanish Y TERMINO EN
ESPAÑOL: Toward a typology of code-switching. Linguistics 18, 581–618.
doi:10.1515/ling.1980.18.7-8.581.

Poplack, S and Meechan, M (1995) Patterns of language mixture: Nominal
structure in Wolof–French and Fongbe–French bilingual discourse. In
L Milroy and P Muysken (Eds.), One speaker, two languages (pp. 199–
232). Cambridge: Cambridge University Press.

Psychology Software Tools, Inc. [E-Prime 3.0]. (2016) Retrieved from https://
support.pstnet.com/.

R Core Team (2021) R: A language and environment for statistical computing.
Austria, Vienna: R Foundation for Statistical Computing. Retrieved from
https://www.R-project.org/

Sankoff, D and Poplack, S (1981) A formal grammar for code-switching.
Papers in Linguistics: International Journal of Human Communication 14,
3–45. doi:10.1080/08351818109370523.

Schoonbaert, S, Hartsuiker, RJ and Pickering, MJ (2007) The representation
of lexical and syntactic information in bilinguals: Evidence from syntactic
priming. Journal of Memory and Language 56, 153–171. doi:10.1016/
j.jml.2006.10.002.

Serratrice, L (2013) Cross-linguistic influence in bilingual development.
Linguistic Approaches to Bilingualism 3, 3–25. doi:10.1075/lab.3.1.01ser

Serratrice, L (2017) Cross-linguistic influence, cross-linguistic priming and the
nature of shared syntactic structures. Linguistic Approaches to Bilingualism 6,
822–827. doi:10.1075/lab.6.6.15ser

Spivey, MJ and Marian, V (1999) Cross talk between native and second lan-
guages: Partial activation of an irrelevant lexicon. Psychological Science 10,
281–284. doi:10.1111/1467-9280.00151.

682 Robyn Berghoff, Marianne Gullberg and Gerrit Jan Kootstra

https://doi.org/10.1017/S1366728923000044 Published online by Cambridge University Press

https://doi.org/10.3389/fpsyg.2020.01747
https://doi.org/10.3389/fpsyg.2020.01747
https://doi.org/10.3389/fpsyg.2020.01747
https://CRAN.R-project.org/package=emmeans
https://CRAN.R-project.org/package=emmeans
https://support.pstnet.com/
https://support.pstnet.com/
https://www.R-project.org/
https://www.R-project.org/
https://doi.org/10.1017/S1366728923000044


Suurmeijer, L, Parafita Couto, MdC and Gullberg, M (2020) Structural and
extralinguistic aspects of code-switching: Evidence from Papiamentu-Dutch
auditory sentence matching. Frontiers in Psychology 11, 53. doi:10.3389/
fpsyg.2020.592266.

Szekely, A, Jacobsen, T, D’Amico, S, Devescovi, A, Andonova, E, Herron,
D, . . . Bates, E (2004) A new on-line resource for psycholinguistic studies.
Journal of Memory and Language 51, 247–250. doi:10.1016/
j.jml.2004.03.002.

Thierry, G and Wu, YJ (2007) Brain potentials reveal unconscious translation
during foreign-language comprehension. Proceedings of the National
Academy of Sciences of the United States of America 104, 12530–12535.
doi:10.1073/pnas.0609927104.

Torres Cacoullos, R, Dion, N, LaCasse, D and Poplack, S (2021) How to
mix. Linguistic Approaches to Bilingualism 18, 45. doi:10.1075/lab.20017.tor.

VanDulm,O (2007)The grammarof English-Afrikaans code switching (PhD). LOT.
Van Gass, KM (2008) Language contact in computer-mediated communica-

tion: Afrikaans-English code switching on internet relay chat (IRC).
Southern African Linguistics and Applied Language Studies 26 429–444.

Van Gompel, RP and Arai, M (2018) Structural priming in bilinguals.
Bilingualism: Language and Cognition 21, 448–455. doi:10.1017/
S1366728917000542.

van Hell, JG and Dijkstra, T (2002) Foreign language knowledge can influ-
ence native language performance in exclusively native contexts.
Psychonomic Bulletin & Review 9, 780–789. doi:10.3758/BF03196335.

Bilingualism: Language and Cognition 683

https://doi.org/10.1017/S1366728923000044 Published online by Cambridge University Press

https://doi.org/10.1017/S1366728923000044

	Structural priming of code-switches in non-shared-word-order utterances: The effect of lexical repetition
	Introduction
	Word order constraints in code-switching
	The effect of short-term experience on code-switched production -- structural priming
	The present study
	Method
	Participants
	Materials
	Baseline task
	Priming task

	Apparatus and procedure
	Analysis

	Results
	Use of cued/primed word order
	Baseline task and priming task, no lexical repetition
	Priming task, lexical repetition versus no lexical repetition

	Switch position choices
	Baseline task
	Priming task


	Discussion
	Conclusion
	Acknowledgments
	References


