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‘The beauty and mystery of this world only emerges through affection, attention, interest
and compassion... open your eyes wide and actually see this world by attending to its colors,
details and irony.’

Orhan Pamuk, "My Name is Red"
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Abstract

Subject pronoun expression has been thoroughly studied for effects of language con-
tact, but it is fairly recent that these studies started including cross-linguistic struc-
tural priming paradigms (Travis, Torres Cacoullos & Kidd, 2017). Cross-language
structural priming not only provides valuable insights into cross-language activa-
tion processes in bilinguals, but also into the mechanisms underlying contact-induced
language change (e.g., Kootstra and Muysken, 2017). Turkish is a pro-drop language
unlike Dutch. An early study with Turkish-Dutch bilinguals reported instances of
unconventional use of subject pronouns due to contact with Dutch (Doğruöz, 2014).
In a structural priming experiment, we investigated the on-going change of subject
pronoun use in Turkish spoken in the Netherlands in both monolingual and bilin-
gual settings. A cross-language interaction between Turkish and Dutch was expec-
ted, resulting in more overt pronoun use and stronger priming of overt pronouns in
Turkish that is in contact with Dutch (bilingual setting) than in Turkish alone (mono-
lingual setting). 28 Turkish-Dutch bilinguals listened to audio stories, which were
constructed to create a pragmatic context that allowed pro-drop. Each story ended
with a sentence instructing participants to say something to an interlocutor from the
story. This final sentence was the prime sentence, which was manipulated in terms
of the subject pronoun it had (overt or dropped). Participants were asked to provide
their responses aloud as if they were directly talking to this interlocutor. To investig-
ate priming in monolingual and bilingual settings, the experiment consisted of two
blocks: In the first (monolingual) block, both the story and prime sentence were in
Turkish. In the second (bilingual) block, the story was always in Dutch, and the
prime sentence was in Turkish. Participants always had to respond in Turkish. A
mixed-effects logistic regression analysis revealed a main effect for language mode
and a significant interaction between language mode and the primed structure. Con-
sistent with our hypothesis on cross-language structural priming, overt subject pro-
nouns were used more in the bilingual setting following a prime sentence with an
overt than a null pronoun. Contrary to our expectation, the participants were more
likely use an overt subject pronoun in the monolingual than in the bilingual setting.
Our findings, which are based on a structure and a language that have not yet been
studied much in relation to structural priming (i.e., subject pronoun use in Turk-
ish), strengthens the empirical basis of how structural priming influences syntactic
choices in language contact settings.

Keywords: contact-induced change, structural priming, subject pronoun expression,
Turkish
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Chapter 1

Introduction

Language as a dynamic system is prone to change. One context in which change
in language is particularly visible is language contact. When speakers of two or
more different languages communicate with each other in the same geographical
area and time period, the languages often start resembling each other in terms of
form and content. In most cases, the convergence is unidirectional: One of the
languages shapes the other, but remains unaffected itself. This change in contact
settings (henceforth, contact-induced change) has attracted the attention of many
subfields of linguistics, including historical linguistics, sociolinguistics and, to some
extent, psycholinguistics.

Turkish in the Netherlands, with its 50-year history of contact with Dutch, has
been extensively examined for language contact phenomena, mostly from a socio-
linguistic perspective. Joining a recent trend, the present study investigates contact-
induced structural change in this language by using the phenomenon of structural
priming. Priming, although primarily defined as a short-term online effect during
conversation, has been defined as a possible mechanism of contact-induced lan-
guage change (Fernández, De Souza and Carando, 2017; Kootstra and Şahin, 2011;
Muysken, 2013). Repetition and use as triggers of change in long-term representa-
tions of language have also been in the center of usage-based proposals of language
(e.g., Bybee, 2006; Christiansen and Chater, 2016). In this study, the role of structural
priming in contact-induced change will be examined through an empirical investig-
ation of subject pronoun expression in Turkish in contact with Dutch.

This chapter will present a brief overview of previous work and theories on both
contact-induced change and structural priming, and go into recent arguments about
structural priming as a mechanism underlying language change and about how it
can be used as a tool to investigate such relationship. It will end by discussing the
motivations for the present study and introducing its research questions and hypo-
theses.
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1.1 Background

1.1.1 Language change

Language change refers to variation observed over time in features of language
use. It is easy to encounter variation in language in our daily lives. For example,
the way we speak or communicate can be very different from the way our parents
do, and a TV reporter might not sound like a supermarket cashier. People who
speak two or more languages might start using some lexical items or compounds
that monolingual speakers of either language do not use. This variability might lead
to changes in language over time (Nevalainen & Raumolin-Brunberg, 2016).

Besides intellectual curiosity there are many scientific reasons for why we should
study language change. First of all, by exploring the ways languages change, it is
possible to get insights into how language itself operates in human mind. Identific-
ation of the exact mechanisms involved in language change can help us understand
the internal processes (and constraints on these processes) of the linguistic system in
general. Another reason for studying language change comes from the fact that lan-
guages change to adapt to the ever-shifting needs of their speakers (Hickey, 2012).
They might be used in different ways within a society due to different motivations.
These differences in use tell us something about human sociality and its effects on
language use. Altogether, language change is a valuable topic of study that is in-
formative about language in general, as it is shaped by properties of cognition and
sociality.

1.1.2 Contact-induced change

Language change has been studied in different fields in relative isolation from
one another. This includes historical linguistics (at the level of language), dialect-
ology (at the level of regional varieties), and sociolinguistics (at the level of com-
munities). These fields differ in terms of how they conceptualize change and their
claims about the possible mechanisms involved in change. In historical linguist-
ics and sociolinguistics, it is common practice to classify cases of language change
according to their source. In general, language change is considered to be the con-
sequence of either external or internal sources (Elšík & Matras, 2006; Winford, 2003).
For over a hundred years, mainstream historical linguists have mostly focused on
language-internal sources and mechanisms (Thomason & Kaufman, 1988, p. 1). In-
ternal sources refer to internal developments, such as sounds and/or forms in lan-
guage to which alternations can be traced back (Hickey, 2012). External influence
is the impact of another language, triggered by the sociolinguistic factors that cause
bilingualism, and has been considered the last resort in the absence of a convin-
cing internal account (Romaine, 1988, p. 349). For many years, language change
as a historical phenomenon was put aside, as linguists preferred to study the lan-
guage system in isolation. Later, a new approach arose from the seminal work of
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Uriel Weinreich (1953) on language contact, which could be considered as the first
systematic exploration of language contact phenomena. He broadened the scope of
the field by claiming that bilingual speakers, not only their linguistic systems, are
central to contact-induced change. Yet, in the two decades following Weinreich’s
work, the dominance of generative linguistics and sociolinguistics and the absence
of a systematic taxonomy to describe different language contact phenomena and
their effects caused language contact studies to remain outside mainstream research
(Hickey, 2010, pp. 1-2).

After Weinreich (1953), contact-induced change became a more or less central
topic in theoretical linguistics, sociolinguistics and historical linguistics, whereas
within the domains of second language acquisition (SLA) and applied linguistics the
notion of transfer was advanced (Sakel, 2012). Lines of research typically use either
the concept of interference or that of transfer, the former being used by traditions
that investigated language contact and the latter mostly by SLA. The phenomenon
of interference was introduced and defined by Weinreich (1963) Lines of research
typically use either the concept of interference or that of transfer, the former being
used by traditions that investigated language contact and the latter mostly by SLA.
The phenomenon of interference was introduced and defined by Weinreich (1963)
as instances where speakers deviate from the norms of a language in their speech
due to their ability to communicate in more than one language. In the early 1970s,
the term interference was largely abandoned by researchers, especially in second
language acquisition, due to its negative connotations; the implication was that a
change caused by contact is a defect that shows multilinguals cannot keep their lan-
guages separate (Sankoff, 2002).

The development of contact linguistics was given a boost by Sally Thomason
and Terrence Kaufman, who proposed a new framework for the analysis of contact-
induced change and discussed a range of contact scenarios (Thomason & Kaufman,
1988). While not denying the contribution of internal factors, they argued that his-
torical analysis of a language should also include the history of its speakers because
internal and external factors jointly shape language contact outcomes (Thomason &
Kaufman, 1988, p. 4). They discussed two main types of contact-induced change;
borrowing and interference through shift. They defined borrowing as the addition
of foreign linguistic features to a language by native speakers of that language. In
the case of borrowing, the native language is maintained but with added (i.e., bor-
rowed) features. In contrast, interference through shift is when a non-native speech
community acquires a foreign language but introduces features of its erstwhile nat-
ive language to that foreign language (Thomason & Kaufman, 1988, p. 39).

Any change in the features of a language as a result of contact with another lan-
guage can be seen as contact-induced language change (Backus, 2005). Changes can
be found at many different levels and in many different forms. There are also many
ways to classify types of change. One of the most frequently observed instantiations
of language change is loan translation. This refers to the direct translation of lexical
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items, verbs, morphemes, phrases and idioms (Backus & Dorleijn, 2009). A fam-
ous example is the rendering of English skyscraper into different languages; it is
Wolkenkratzer in German (lit. cloudscraper), gratte–ciel in French (lit. skyscraper),
and gökdelen in Turkish (lit. skyscraper). Another type of change observed in lan-
guage contact settings is loanwords. They are words borrowed from another lan-
guage by directly copying their meanings and forms. A very well-known loanword
is zeitgeist, which entered English from German in the nineteenth century, with the
meaning of "the defining spirit or mood of a particular period, especially as reflected
in the prevailing ideas, beliefs, and attitudes of the time" (Oxford English Dictionary,
2018).

It is also possible to borrow "structures" from a language, which is labeled as
grammatical borrowing. The distinction made by Aikhenvald (2003) between system-
altering and system-preserving changes will be considered here to understand gram-
matical borrowing for its relevance to the object of the present study, which is subject
pronoun expression. The first category refers to the addition or loss of grammatical
categories and forms; the second to changes in distribution or use of existing gram-
matical categories. Changes in distribution may include changes in the frequency of
use of a certain linguistic feature. Often, the usage frequency of a feature starts to
resemble the usage frequency of its counterpart in the other language. The change in
subject pronoun use to be studied here is an example of a system-preserving change.
In cases of contact between a pro-drop and a non-pro-drop language, the category of
the subject pronoun exists in both languages, since pro-drop languages typically al-
low the use of overt pronouns in particular circumstances. What has been typically
observed in case of contact is a change either in the distribution of omitted and overt
forms in the pro-drop language, favoring the distribution pattern of the non-pro-drop
language (i.e. more overt pronouns; more detailed discussion regarding this type of
change will appear in Sections 1.1.3 and 1.1.4). Note that the typology described
here is organized according to subsystems of language; it is not tailored to specific
contact situations (Backus, 2005).

Contact-induced grammatical change stands out as an interesting phenomenon
that is hard to account for. The motivation for borrowing new words from other
languages is relatively straightforward given the contact between two different cul-
tures. Speech communities borrow new words when they need to label a new
concept to which they have been recently introduced, or they might start to need a la-
bel for a concept that they are familiar with but lack a corresponding label for in their
language. However, why would structural change occur? For quite a long time, it
was the prevalent view in the field of language contact that contact-induced change
in grammar is rare (c.f. Aikhenvald, 2002; Haase, 1992; Nau, 1992/93). Changes
were often attributed to language-internal motivations. Heine and Kuteva (2005)
were the first to show that language contact can actually trigger the same processes
of structural change as internal motivations do. In their book Language Contact and
Grammatical Change, they discussed one particular subtype of structural change,
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which was first distinguished by Weinreich (1953, p. 30), as the transfer of grammat-
ical functions, or the meanings that attach to grammatical forms. They conceptual-
ized contact-induced grammaticalization as the consequence of a creative process.
The concept of creativity is built upon the view of language speakers as language
“actors” or “builders”. Accordingly, language contact outcomes cannot be seen as
disruptions of a norm; instead, they should be seen as a new state that differs from
what it used to be (Heine & Kuteva, 2005, p. 34) In a certain sociolinguistic situation,
under the influence of a set of factors such as structure of the languages in contact, or
communicative intentions of the speakers, creativity can kick in to enable speakers
to “use the linguistic resources available in novel ways” (p.35).

This focus on the behavior of the multilingual speaker necessitates investigation
of what speakers actually do in language contact settings. Features can only jump
from one language to the other in the minds of actual speakers. The speech of bi-
linguals has been studied extensively in the literature on code-switching (or lexical
borrowing). An important characteristic of bilingual speech is that bilinguals altern-
ate between different contexts of language use, some of which require monolingual
speech in one of their languages while others allow their free combination. Grosjean
1998, 2001 emphasized the fact that bilinguals generally do not keep their languages
separate, and argued against the norm of language separation by claiming that lan-
guage mixing is not an exception, nor pathological behavior. Grosjean proposed a
language mode continuum, with monolingual and bilingual modes at the extremes.
Bilingual speakers can position themselves at any point along the continuum (i.e.,
select a certain language mode) as the communicative context demands. Commu-
nicating with a bilingual speaker can trigger a bilingual mode, while talking to a
monolingual family member typically requires a monolingual mode. Apart from in-
terlocutor, mode selection is also determined by the setting of the conversation. For
example, at an international scientific conference all attendees need to speak in Eng-
lish, as it is the lingua franca of science. Experimental studies on bilingual lexical
processing in the years following Grosjean (1998) have demonstrated that selection
of a language mode is an issue that is more complicated than originally thought.
Many factors play a role, such as experience, demands of the experimental tasks,
and the level of activation in the non-target language (e.g., Kroll, Bobb and Wod-
niecka (2006)).

1.1.3 Change in subject pronoun expression

One can expect the use of subject pronouns to change in case of contact between
two languages of which one is a pro-drop language and the other is not. Pro-drop
languages (also known as null-subject languages) are languages in which particular
types of pronouns can be dropped (i.e., omitted) when it is possible to infer their
referent based on the morphological marking on the verb. As a pro-drop language,
Turkish allows the use of null subjects in finite clauses and possessive noun phrases
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given the rich agreement morphology that specifies the referent (Enç, 1986; Kornfilt,
1984; Özsoy, 1987). Example 1 represents a typical instance of pro-drop in Turkish:

(1) pro dün
last

akşam
night

lazanya
lasagna

ye-di-k.
eat-PAST-1PL

’We ate lasagna last night.’

The verb carries sufficient information regarding who is the subject (i.e., who ate
lasagna last night) because the subject ’we’ is already marked in the verb with 1st
person plural marker. Therefore, there is no motivation to use an overt subject per-
sonal pronoun.

There are alternative accounts, however. (Öztürk, 2002) finds the classification
of "pro-drop languages" misleading. She argues that the use of overt pronouns in
Turkish is not optional or redundant, but motivated by certain pragmatic functions
in discourse. One such case is when the subject has the function of defining or chan-
ging the “topic” (Erguvanlı-Taylan, 1986; cf. Turan, 1996). Omission of the pronom-
inal subject in such cases changes the meaning of the sentence (Koban Koç, 2016). In
case of topic change, the use of an overt pronominal subject becomes obligatory. On
the other hand, if the topic does not change (i.e., in case of subject continuity), using
an overt subject personal pronoun would cause unconventionality.

There is no systematic investigation of subject pronoun expression in Turkish as
a function of pragmatics that can be used as a basis for future studies on subject
pronoun use. Whether Turkish is indeed a pro-drop language, or whether the classi-
fication of pro-drop languages is a legitimate one, is still open for discussion. These
issues are not within the scope of this study. The existing work seems to agree on the
involvement of discourse properties in determining the choice of a null versus overt
pronominal subject, and this acknowledgement will form the basis for the present
study.

A variety of explanations has been offered for contact-induced changes in sub-
ject pronoun use. It has been classified as convergence (e.g., Backus, 2004; Montrul,
2004), attrition (e.g., Castro, 2011; Gürel, 2004), or parameter-resetting (Savić, 1995).
These accounts seem to differ mostly in their labeling rather than in their essence.
Heine and Kuteva (2005, p. 70) proposed that the change in subject pronoun expres-
sion is “a change from minor to major use pattern”. It is a transfer of grammatical
functions or meanings across languages without any morphological material bor-
rowed. As a result of the shift from minor to major use pattern, the minor use pat-
tern (in this case, overt pro-nouns) starts to be used more frequently, and its use
becomes more generalized and less pragmatically-constrained (which can mean the
loss of pragmatically defined functions, such as topic change). The major patterns
replacing minor patterns might gradually become grammatical categories (i.e., they
become “grammaticalized”).

Subject pronoun expression is a well-studied topic, especially in the context of
Spanish-English bilingualism in the US. Spanish as a pro-drop language has been



Chapter 1. Introduction 7

investigated for the influence from English in subject pronoun use as a result of their
contact. However, many researchers did not observe an increase in the use of overt
subject pronouns in the populations they studied (e.g., Silva-Corvalán, 1994; Flores-
Ferrán, 2004; Pease-Álvarez, Hakuta and Bayley, 1996). Yet, a loosening of pragmatic
constraints that determine the presence of an overt or a null subject pronoun was
reported in many studies (e.g., Silva-Corvalán, 1994). In other immigrant languages
in the US, such as Russian, Serbian and Hungarian, an increase in the frequency
of overt subject pronouns was found (Bolonyai, 2000; Savić, 1995; Schmitt, 2000).
The increase was more pronounced in speakers with a comparably lower level of
proficiency in their heritage language (Montrul, 2004; Schmitt, 2000).

What about Turkish in contact with other languages? So far, only a few studies
examined this topic. In an earlier study, Haznedar (2007) collected natural language
production data from one Turkish monolingual child and one Turkish-English bi-
lingual child during a period of 4 years, and examined the data for the amount of
overt subjects used and for the discourse-pragmatic function they had. The bilin-
gual child’s rate of use of overt subjects was two times higher than the monolingual
child’s rate. Yet, these subjects could be pronominal or lexical, and there was no
explicit qualitative comparison of the bilingual and monolingual children in terms
of their pronominal subject use. Koban (2011) eexamined subject pronoun use in
Turkish in contact with English in New York City, and reported higher rates of overt
subject pronoun use in NYC-Turkish compared to that in TR-Turkish. This differ-
ence in the rate of overt pronominal subject use was attributed to the contact with
English.

Regarding Turkish in contact with Dutch, Doğruöz and Backus (2007; 2009; 2010)
reported instances of redundant use of overt subject personal pronouns, for example
when there was no topic change. Doğruöz (2014) did not find a difference in rates
of overt subject pronoun use between NL-Turkish speakers and TR-Turkish speak-
ers, but did observe some instances of unconventional pronoun use in NL-Turkish.
The source of unconventionality was argued not to be found in the subject personal
pronouns themselves, but in the larger chunks they were part of and which seemed
to be copied from Dutch. Unconventional overt subject pronouns in the data were
mostly in fixed expressions or constructions. Doğruöz (2014), for example, discusses
an utterance from the corpus, ‘Oranın bir şeyi var onu ben sevmem’ (lit. there-POSS
one thing it has, that I do not like; ‘There is something there I don’t like it’; ‘Er is
daar iets wat ik niet leuk vind’ in Dutch) and claims it involves the copying of a par-
tially schematic construction from Dutch to Turkish. She argues that the utterance
is an almost literal translation of its Dutch counterpart ‘Er is daar iets wat ik niet
leuk vind’ (lit. there is there something what I not pleasant find). Copying from
Dutch would then have resulted in an unconventional instance of overt pronoun
use. Doğruöz (2014) questions the prevalent view that Turkish subject pronouns are
optional, and instead suggests that their forms and meanings are an integral part of
the constructions in which they are used.



Chapter 1. Introduction 8

1.1.4 Current state of affairs with regard to subject pronoun expression

Given the literature reviewed above, it seems unclear whether or not there is on-
going change in subject pronoun expression in the Turkish contact situation. This is
both a theoretical and empirical issue. Theoretically, to claim that structural change
has occurred in a contact situation is not as straightforward as it is for lexical borrow-
ing. Most of the time the construction of interest is not a structure that is “completely
new” to the language but one that is used more often by bilingual speakers than by
monolingual speakers of that language (Onar Valk & Backus, 2013). The arguments
about what should be taken as evidence for structural change vary with the theoret-
ical approach, as this influences what is understood by “change” and “syntax”. The-
ories in formal syntax often do not acknowledge instances of structural borrowing
as actually instantiating structural change; instead, they argue that contact-induced
structural change is actually nothing more than a change in preference (Onar Valk &
Backus, 2013). On the other hand, for usage-based approaches to language a change
in preference is indeed structural change, because for these approaches usage fre-
quency is regarded as a factor involved in shaping mental representations. The dif-
ficulty in claiming that an instantiation of change reflects structural change plays a
role in most of the studies on language contact, as they can only describe the pat-
terns observed in data. Explanations about how and why the change has occurred
differ due the theoretical approach adopted.

The empirical side of this issue concerns the data sources that are used to invest-
igate subject pronoun expression in contact settings. Speech corpora and acceptabil-
ity judgment tasks are the two most commonly used sources of data. Speech corpora
consist of direct observations of natural speech, therefore they have higher ecolo-
gical validity than experimental studies. They can be used to make generalizations
about usage patterns and their distributions, and to test these on further corpus data.
They often contain a large number of data points but their manifestations are subject
to many variables, so that the data involves much more noise than data obtained
through experiments. Corpus linguistics has started using advanced statistical tech-
niques such as exploratory data analysis or multilevel modeling to overcome this is-
sue. Yet, corpus analysis is limited in terms of providing information about cognitive
aspects of bilingualism (e.g., bilingual language processing) (Şahin, 2015). Accept-
ability judgment tasks (or grammaticality judgment tasks) are one way of overcom-
ing that, but measures of grammatical knowledge are not always good measures of
what drives performance, depending on how items are constructed. For example, if
items consist of single sentences, and participants are forced to judge them without
previous context, this can affect participants’ judgments and distort the results. Ac-
ceptability judgments have a limited participant profile; only native speakers can be
tested, and only those who are developmentally mature enough (older than 3 years
of age) to provide metalinguistic judgments can be tested (Branigan & Pickering,
2017). Their use is not sufficient for a complete understanding of the mechanisms
responsible for a change, e.g. in subject pronoun expression.
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1.1.5 Priming as a mechanism of language change

In the light of the literature reviewed here and the problematic aspects men-
tioned, it is clear that additional approaches to contact-induced change are needed.
The present study adopts a psycholinguistic perspective on contact-induced change
(e.g., Kootstra and Muysken, 2017; Muysken, 2013; Şahin, 2015). It aims to contrib-
ute to this tradition by exploring the relevance of structural priming, the tendency
to repeat structures we have recently comprehended or produced (Gries & Kootstra,
2017) as a method that can tell us something about bilingual mental representations.

As a matter of fact, the idea that there is a connection between priming and lan-
guage change or variation is not new. Regarding variation, a handful of studies have
reported structural priming effects (Travis et al., 2017). In a corpus study on Puerto
Rican Spanish, Poplack (1980) observed a priming effect for plural expression on
noun phrases. If speakers used the plural marker s in the first element of a noun
phrase (e.g., in a determiner), they tended to pluralize the subsequent elements too
(e.g., the noun). If no plural marker was used in the first element, it mostly led to
the absence of plural realization throughout the phrase. Similarly, Scherre and Naro
(1990, 1991) reported priming of plural marking within the clause and across clauses
in Brazilian Portuguese: Plural marking on verbs and predicate adjectives tended to
occur more often if it had been used in previous elements of the same or previous
clause. As for the relation of priming to language change, earlier psycholinguistic
works on priming did point out the potential role of priming in determining lan-
guage change (see Bock and Kroch, 1989, p. 187; Loebell and Bock, 2003; Luka and
Barsalou, 2005).

Jäger and Rosenbach (2008) were the first to explicitly draw attention to the need
for a psycholinguistic perspective on historical linguistics and suggested a pivotal
role for priming. They argued that priming can be a mechanism in grammaticaliza-
tion. In other words, priming can shed light on a central issue of language change,
the issue of how a certain preference in performance becomes encoded in grammar.
Much psychological research has made use of priming (Pickering & Ferreira, 2008).
It is “a largely non-conscious or automatic tendency to repeat what one has com-
prehended or produced” (Pickering & Garrod, 2017, p. 173). Priming can occur at
different levels, be it conceptual, perceptual, or semantic. It can occur across modal-
ities; e.g., a visual stimulus can prime one’s response to an aurally-presented word.

Humans tend to imitate others’ choices, or repeat their own previously-made
choices. Repetition entails persistence in memory, and therefore learning. We tend
to preserve these choices and keep repeating them in both the short and long terms.
Our ability to retain such choices comes from the fact that we are able to learn or
acquire (or imitate) behavior (Pickering & Ferreira, 2008). This brings us to its re-
lation to language change: If not only single individuals but a speech community
preserves a certain linguistic choice, this can lead to language change over time.

To better understand the relationship between priming and language change,
we first need to know how priming operates on the human mind. How is it possible
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that humans get primed? Priming is an implicit memory effect which builds on
the way human mind stores information. Our minds store information in memory
based on associations. When we are “primed” by a stimulus, it starts to activate the
relevant information about the primed concept and also other information that are
associated with the concept. As a result, we retrieve a network of associations that
are established around the primed concept. The activation of this network therefore
influences our reaction to a subsequent stimulus.

1.1.6 Structural priming

One specific type of priming is structural priming, referring to the repetition of
a linguistic structure that has recently been experienced. The research tradition in-
vestigating structural repetition started with Bock (1986), who did the first study of
“structural priming” (i.e., priming of abstract syntactic representations) who primed
abstract syntactic representations in a language production experiment. In this sem-
inal study, Bock (1986) ) investigated priming effects for two types of syntactic struc-
tures (active versus passive sentences, and prepositional versus double-object dative
alternations), and found out that participants’ choice of structure in their utterances
was heavily influenced by the structure of an immediately previous sentence.

An example to explain how structural priming operates would be the following:
In an experimental setting, you are shown a set of pictures that depict some events
(e.g., lightning hitting a house) and asked to describe what you see in each picture.
Yet, you are required to read, listen to or repeat a sentence before you start describing
the picture. This sentence functions as “prime sentence”, and it is manipulated to
have a particular syntactic structure. The prime sentence is expected to influence
your response (the “target sentence”). If, let us say, the sentence you just processed
had a passive structure, such as “The car was washed by the old man”, you are
more likely to re-use this structure in your response and say “The house is hit by
lightning” rather than form an active sentence such as “Lightning hits the house”.
The assumption here is that to be able to claim the existence of a priming effect, the
speakers should have more than one option in their response (Hartsuiker, Beerts,
Loncke, Desmet & Bernolet, 2016). In the example above, the speaker can choose
either an active or a passive construction to describe the picture, because English
allows both options to be used in such descriptions.

Structural priming effects can be boosted by repeating not only the structure but
also the lexical items that the structure contained (Mahowald, James, Futrell & Gib-
son, 2016; Segaert, Wheeldon & Hagoort, 2016), a phenomenon known as the lexical
boost effect. The magnitude of this effect has been found to differ across produc-
tion and comprehension tasks: In production tasks, structural priming effects are
often observed when there is no lexical overlap between prime sentence and tar-
geted response. The effect is just amplified if there is lexical overlap (e.g., Branigan,
Pickering and Cleland, 2000; Segaert, Menenti, Weber and Hagoort, 2011). On the
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other hand, in comprehension tasks structural priming is less frequently observed
without lexical overlap (e.g., Traxler, 2008; Traxler, Tooley and Pickering, 2014).

Different accounts of structural priming offer different explanations for the lex-
ical boost effect. The residual activation account (Pickering & Branigan, 1998) repres-
ents syntactic structures as combinatorial nodes in the mental lexicon. Processing of
an utterance causes activation in the relevant nodes, and the level of this activation
stays above the baseline for a short period of time. The maintained activation (i.e.,
residual activation) enhances the likelihood of the structure primed via the utterance
to be selected in the speaker’s production, which leads to structural priming. If the
target sentence has to some extent lexical overlap with the prime sentence, then the
priming is expected to be larger due to the combination of both the residual activ-
ation in combinatorial nodes and the extra activation traveling from the repeated
lexical item to the relevant combinatorial node (Hartsuiker, Bernolet, Schoonbaert,
Speybroeck & Vanderelst, 2008). This extra activation results in the lexical boost
effect. The second view of structural priming is known as the implicit learning ac-
count (Chang, Dell & Bock, 2006). Unlike the residual activation account, this model
sees syntactic knowledge as dynamic and ever-changing with experience (Savage,
Lieven, Theakston & Tomasello, 2006). Producing a sentence that has the same struc-
ture as the prime sentence, without any semantic, lexical, or prosodic overlap, points
out the implicit use of prior linguistic experience (Dell & Ferreira, 2016). Implicit-
learning accounts (Bock & Griffin, 2000; Chang, Dell, Bock & Griffin, 2000; Chang
et al., 2006; Ferreira & Bock, 2006) explain structural priming as a type of implicit
learning, and predicts its effect to be long-lasting and persistent. Unlike the resid-
ual activation model, the implicit learning account does not predict a lexical boost
effect. It assumes a division between syntax and lexicon - any change in abstract
syntactic representation takes place independently of the lexical system (Hartsuiker
et al., 2008).

Since Bock (1986), the structural priming effect has been replicated many times
with different syntactic structures (though mostly with dative and active-passive
constructions), in different languages, with different experimental paradigms, in
analyses of speech corpora, with both behavioral and neural measurements, and
with a wide range of language users such as aphasics, children, and L2 learners (for
a review, see Pickering and Ferreira, 2008). With bilinguals, structural priming has
been shown to be possible across languages. The implication for bilingual language
processing is that cross-language priming is that a structure in one language can ac-
tivate a similar structure in the other language (Kootstra & Muysken, 2017)), indic-
ating interactivity of the languages at the syntactic level. Therefore, findings about
structural priming can inform theoretical models of bilingual language processing
and of how languages may influence each other.

cross-language structural priming relates to cross-language transfer in second-
language acquisition (Flett, Branigan & Pickering, 2013; Jackson & Ruf, 2017; Nitschke,
Serratrice & Kidd, 2014), to code-switching (Kootstra, van Hell & Dijkstra, 2010,
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2012; Fricke & Kootstra, 2016), and to contact-induced language change (e.g., Torres
Cacoullos and Travis, 2011, 2016). Code-switching brings about language co-activation
at multiple processing levels, and this has been claimed to possibly promote struc-
tural convergence (Fricke & Kootstra, 2016; Torres Cacoullos & Travis, 2011, 2016).
Fricke and Kootstra (2016) demonstrate that priming effects can be extended to the
contexts of spontaneous code-switching. They report lexical boost effects, long-
lasting priming effects, and larger priming effects when speakers repeated them-
selves than when they repeated an interlocutor, and show that these effects are pre-
dictors of the distribution of code-switched utterances in a bilingual corpus.

So far, only a handful of studies has investigated the role of cross-language struc-
tural priming in contact-induced change. Most of these works are by by Rena Torres
Cacoullos and Catherine Travis and focus on subject pronoun expression in Spanish
in contact with English. Torres Cacoullos and Travis (2011, 2016; 2017) reported sig-
nificant effects of both within-language (i.e., Spanish to Spanish) priming and cross-
language priming in overt subject pronoun use in a bilingual corpus. However,
the effect of cross-language priming was weaker and less persistent than within-
language priming effect.

Many studies have reported an asymmetry in the amount of interference the two
languages in a contact situation undergo (e.g., Bernardini and Schlyter, 2004; Hohen-
stein, Eisenberg and Naigles, 2006; Yip and Matthews, 2000). A speaker’s dominant
language was found to influence the weaker language much more than the other
way around. Many cross-language structural priming studies with adult bilinguals
have failed to find an association between cross-language influence and language
dominance (e.g., Loebell and Bock, 2003; Meijer and Fox Tree, 2003; Schoonbaert,
Hartsuiker and Pickering, 2007). However, some more recent studies have reported
stronger cross-language structural priming effects from the dominant to the non-
dominant language (e.g., Kootstra and Doedens, 2016), and from the higher profi-
ciency to the lower proficiency language (e.g., Bernolet, Hartsuiker and Pickering,
2013; Kootstra et al., 2012). Conflicting results in the literature might be related to
the different ways researchers have used to assess language dominance.

1.1.7 This study

The goal of the present study is to explore whether cross-language structural
priming can be used as a method to investigate contact-induced change. In partic-
ular, it attempts to see whether in NL-Turkish an increase in the use of overt sub-
ject personal pronouns can be induced as a function of cross-language structural
priming. By doing so, it aims to understand the cognitive mechanisms that may be
involved in contact-induced change. This goal resulted in four subquestions:

1. Can structural priming as an experimental method be used to investigate prim-
ing of subject personal pronouns?
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Structural priming as a method has recently been used to investigate subject
pronoun expression in contact settings (e.g., Torres Cacoullos and Travis, 2011;
Travis et al., 2017). Yet, to our knowledge there is no experimental investig-
ation of subject pronoun expression conducted by using the method of struc-
tural priming. The present study stands out as a test case for testing the applic-
ability of structural priming as a method to different types of structures, such
as subject personal pronouns.

2. Can inducing a cross-language structural priming simulate the contact-induced
change in subject pronoun expression?

This study also aims to test the recent accounts to contact-induced change
which suggested cross-language structural priming as a possible mechanism
underlying change in contact settings (e.g., Pickering and Garrod, 2017). By us-
ing the method of structural priming, this study aims to simulate the on-going
change in subject pronoun use in NL-Turkish in an experimental context.

3. Does subject pronoun expression vary in monolingual and bilingual settings?

The investigation of subject pronoun expression in contact settings requires to
investigate it in monolingual and bilingual settings; the former represents the
default behavior of speakers whereas the latter the same behavior influenced
by the presence of another language (i.e., language contact). The comparison
of the two language settings will reveal what changes in the use of subject
pronouns as a function of the language setting.

4. Are priming effects modulated by the language dominance of bilingual speak-
ers?

There is only a few studies that examined structural priming effects in relation
to language dominance or language proficiency in bilinguals (e.g., Kootstra
and Doedens, 2016). Yet, these studies yielded mixed results regarding the re-
lationship between these two variables. The present study wants to contribute
to the discussions regarding the relation of language dominance to structural
priming by testing the interaction of language dominance with the structural
priming effects.

To answer the questions stated above, we designed a language production experi-
ment in which participants listened to a set of stimuli before they were primed with
an overt or a zero subject pronoun, and for each item they produced a response
out loud. Their responses were scored for their use of overt or zero subject pro-
nouns. Since subject pronoun expression is pragmatically-motivated in Turkish, the
nature of the material can potentially interact with structural priming effects. For
the purpose of this study, we wanted to control for pragmatics, to isolate the struc-
tural effects of cross-language activation on subject pronoun use. Accordingly, we
developed a set of stimuli that elicited a particular pragmatic context. This context
allowed participants to either use an overt subject pronoun or not.
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To investigate the effect of cross-language structural priming on the change of
subject pronoun use, we needed to use a strategy that was different from the previ-
ous structural priming studies to induce a cross-language priming effect. Cross-
language structural priming effect is often defined in the literature as "the tend-
ency to use a particular structure in one language after having comprehended or
produced the same structure in another language" (e.g., Gries and Kootstra, 2017).
This definition originates from the paradigms used to elicit the priming effect: Parti-
cipants are presented with a prime sentence which contains one variant of the struc-
ture of interest in one language (i.e., active voice as one variant of voice), and expec-
ted to repeat the same variant in the other language. This definition necessitates this
effect to be operationalized as "observation of the use of a structure X in language
A immediately after exposure to the same structure X in language B". For example,
in their corpus study on 1sg pronoun use in Spanish in contact with English, Travis
et al. (2017) operationalized the cross-language structural priming effect as "yo after
I".

Unfortunately, it was not possible to apply this operationalization to our exper-
imental design for two reasons. First, because Dutch is not a pro-drop language, it
was not possible to make participants comprehend or produce a null subject in a
prime sentence in Dutch. Second, it was not reasonable to use Dutch sentences with
overt subjects as prime sentences either, because we would not be able to determine
whether the resulting effect was due to having been exposed to an overt subject in
another language, or simply due to being exposed to an overt subject regardless of
the language it was from. For that matter, we made use of a strategy that could help
us indirectly induce a cross-language structural priming effect. We manipulated the
language mode of the participant as either monolingual or bilingual. We created the
bilingual mode by presenting the stimuli in Dutch but the prime sentences in Turk-
ish, and we anticipated that being exposed to Dutch would activate Dutch syntactic
representations. When the bilingual mode was combined with the priming of overt
subject personal pronouns, we expected this combination to trigger both Dutch syn-
tactic representations and the representations of overt subject personal pronouns in
Turkish, resulting in a cross-language structural priming effect.

By priming the use of overt or null subject pronouns in Turkish, we expected
to find a within-language structural priming effect on overt subject pronoun use.
In other words, participants were expected to use an overt pronominal subject in
their responses more if they were primed with a sentence including an overt subject
pronoun than with a sentence including a null subject.

By manipulating the language mode in our experiment, we expected participants
to perform differently under monolingual and bilingual modes. The assumption
here was that the experimental items provided in Dutch would activate syntactic
representations in Dutch, resulting in cross-language activation during an experi-
mental task that ideally requires a monolingual mode (because the target sentence
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needs to be produced only in Turkish). The activation of Dutch syntactic repres-
entations were expected to influence participants’ subject pronoun choice in their
responses in Turkish. Participants were expected to use an overt subject pronoun
more often in bilingual mode than in monolingual mode. In sum, finding a cross-
language structural priming effect would support the role of bilingualism in contact-
induced change, and demonstrate the value of bringing different disciplines together
to explain mechanisms underlying language change.
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Chapter 2

Methodology

The present study examined the role of structural priming in contact-induced
change in subject pronoun expression. Accordingly, a priming experiment was de-
signed to investigate the use of subject personal pronouns by Turkish-Dutch bilin-
gual adults. This chapter describes the methodological aspects of the study in the
following sections of Participants, Materials, Measures, Design, and Procedure.

The study utilized was a 2x2 within-subjects factorial design with the factors
Language Mode and Primed Structure. The former factor enabled inducing a partic-
ular language mode (monolingual or bilingual) while the latter allowed for priming
participants with a particular structure (an overt or a null subject personal pronoun).
The design resulted in four conditions, and every participant took part in all condi-
tions. The dependent measure was the form in which the subject personal pronoun
was used in the elicited responses. The dependent measure was therefore dichotom-
ous (either overt or null).

2.1 Ethics

The current study (EAC file 4067) received ethical approval from the Ethics As-
sessment Committee Humanities at Radboud University Nijmegen, the Netherlands.
Participants gave their written informed consent prior to the experiment and were
compensated with a gift voucher worth 10 euros for their participation.

2.2 Participants

The experiment was carried out with thirty-one Turkish-Dutch bilingual indi-
viduals (12 males) with an age range between 18 and 49 (M= 33.90, SD = 11.52).
Participants were recruited via poster advertisements, brochures, visits to the neigh-
borhoods where inhabitants with a Turkish origin formed the majority, and through
personal contacts. Selection criteria for participation were being between 18 and
50 years in age, having acquired Turkish as their native language, having acquired
Dutch as L2, and being able to communicate both in Turkish and Dutch. The mo-
tivation behind these criteria was to form a sample that would include a variety of
bilinguals, such as early bilinguals, late bilinguals, Turkish-dominant bilinguals, and
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TABLE 2.1: Participant information for the sample of this study

Country of birth

Background variable The Netherlands Turkey

n total (n female) 16 (8 female) 12 (10 female)
Median age (SD) 23.5 (7.27) 47.5 (6.79)
Age range 18 – 45 29 – 49
Level of education

Primary school 0% 42%
High school 25% 25%
Higher education 75% 33%

Median language dominance (SD) 9.17 (52.82) -28.65 (44.69)
Language dominance range [-125.05, 68.01] [-77.92, 95.71]
Other languages spoken English (n = 8) English (n = 3)

Note. Negative values in language dominance represent dominance
in Dutch, and positive values dominance in Turkish.

Dutch-dominant bilinguals. All participants were residents of the Netherlands, and
they were recruited in the cities of Nijmegen, Rotterdam and Schiedam. They had
normal or corrected vision and hearing, and no history of language impairments.

3 participants were excluded from the analyses due to technical problems in run-
ning the experiment or because they had a first language other than Turkish. The
remaining sample (10 males) had the same age range (M = 33.64, SD = 11.87).

To be able to examine possible sources of individual variation, participants’ lan-
guage history, use, proficiency, and attitudes were measured using the Bilingual Lan-
guage Profile (BLP; Birdsong, Gertken and Amengual, 2012), a self-report question-
naire developed to assess functional language abilities of bilingual populations. It
generates a dominance score based on the answers provided for both languages.
Since no version of the BLP was available for the Turkish-Dutch language pair, the
questionnaire was translated from English into Turkish and Dutch. Participants
were free to fill out the questionnaire in the language that they felt most comfort-
able with. A set of questions that asked about participants’ age, sex, country of birth
and level of education were added to the BLP measure to better understand the in-
dividual variation within the sample.

2.3 Design and Materials

2.3.1 Design

The experiment employed a 2 x 2 within-subjects factorial design with the factors
Language Mode (monolingual vs. bilingual setting) and Primed Structure (overt vs.
dropped subject personal pronoun). These factors resulted in four experimental con-
ditions (see Table 2.2 for an illustration of the design and example items of each con-
dition). Every participant received all four experimental conditions. The dependent
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TABLE 2.2: Example items of each experimental condition

Language Mode
Primed Structure

Dropped Overt

Monolingual setting

Two of your friends invite
you to go to the cinema this
evening. But there is a task
to be finished by tomorrow
morning. [null] Tell your
friends that you cannot go
to the cinema with them.

Two of your friends invite
you to go to the cinema
this evening. But there is
a task to be finished by to-
morrow morning. You tell
your friends that you can-
not go to the cinema with
them.

Bilingual setting

Two of your friends invite
you to go to the cinema
this evening. But there is
a task to be finished by
tomorrow morning. [null]
Tell your friends that you
cannot go to the cinema
with them.

Two of your friends invite
you to go to the cinema
this evening. But there is
a task to be finished by to-
morrow morning. You tell
your friends that you can-
not go to the cinema with
them.

Note. In the actual experiment, the sentences in bold were in Dutch, and the rest
was in Turkish. The subject pronouns of prime sentences are italicized for the
readers’ convenience.

variable was the form in which the subject personal pronoun was used in the re-
sponse. This outcome variable was dichotomous; it could be either an overt subject
personal pronoun or a null one. Language dominance scores that were obtained
through the BLP measure served as a covariate.

2.3.2 Stimuli

A set of stimuli was created taking two aims of this study into account. First, the
study aimed to prime the use of subject pronouns while the surrounding pragmatic
context allowed for pro-drop. All stimulus sentences could grammatically contain
an overt or a dropped subject pronoun. Second, we were interested in whether a
bilingual speech environment would influence subject pronoun use; therefore, both
Turkish and Dutch versions of the stimuli were prepared. We aimed for twelve items
per condition, which led us to create forty-eight items in total.

The stimuli were forty-eight short stories and forty-eight prime sentences. The
stories consisted of 2 or 3 sentences (with an average word count of 13.62 for Turk-
ish stories and of 20.21 for Dutch stories). They were about typical daily-life events,
such as meeting friends, going to a bicycle repair shop, or planning a vacation (see
A for a complete list). These events always included two or more characters who
were interacting, and the stories were told as if the participant was one of the char-
acters. Each story was followed by a sentence that instructed the participant to say
something out loud to the fictional character(s) from the short story as if they were
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directly talking to the character(s). The instruction sentence was the prime sentence,
and it was manipulated in terms of its subject pronoun (overt or dropped).

The prime sentences had two important functions. First, they facilitated imple-
menting the priming manipulation. The way in which they were integrated into the
stories helped the manipulation remain unnoticed by the participants. There was
also a variety in the type of subject personal pronoun they could elicit. Specific-
ally, the elicitation was possible for 4 out of 6 subject personal pronouns that can be
found in Turkish; 1st person singular ben, 2nd person singular sen, 1st person plural
biz, and 2nd person plural siz. The third person subject pronouns o and onlar (singu-
lar and plural, respectively) do not code gender and animacy. In cases of more than
one same-sex character in a story, participants might prefer using a nominal subject
instead of a pronominal one in their responses to avoid ambiguity of the referent.
Therefore, third person pronouns were not included. Another important function of
the prime sentences was that they included all the lexical items that the participants
needed to formulate their own responses. The response that participants were ex-
pected to provide was the target sentence, and ideally it contained the same set of
lexical items as the prime sentence but had the subject personal pronoun, whether
null or overt, that was intended to be elicited via a particular story. The example
story with its prime sentence 1a and target sentence 1b provided below show that
prime and targeted response share many words (note that the subordinate clause
structures used in the short stories had non-finite verbs, avoiding the use of the sub-
ject pronoun that appears in the English translation):

1. Your mother gave you a call and asked you how your meeting went today.

(a) Tell your mother that you did not go to work today. (prime)

(b) ’I did not go to work today.’ (target)

We wanted participants to imagine themselves as one of the characters in the
stories. One way to accomplish this was to use the 2nd person singular pronoun sen
as the subject of the sentences in the short stories so that they would directly address
the listener (i.e., the participant). However, it was also important that participants
would not be exposed to subject personal pronouns apart from the priming manip-
ulation (i.e., the prime sentence). Therefore, we used a nominal phrase (e.g., your
mother) or a nominal phrase with an embedded clause as the subject (e.g., the clothes
you bought online) in the stories. Two example stories (with their prime sentences)
provided in 2a and 2b below illustrate this strategy:

2. (a) Your brother is coming to your city, and wants to see you as soon as pos-
sible. Tell him that you could meet up tomorrow evening.

(b) The duration given for paying tuition fees is over. But it is not possible
for your family to make a payment now. Tell the Student Affairs that you
are going to make the payment next week.
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TABLE 2.3: Background information for the sample of the pilot study

Background variable Production task Grammatical judgment task

n total (n female) 8 (4 female) 10 (4 female)
Country of birth Turkey Turkey
Median age (SD) 25 (7.52) 27.5 (7.04)
Age range 19 – 39 19 – 39
Linguistic background L2 English (n = 5), L1 Tatar (n

= 1)
L2 English (n = 6), L1 Tatar (n
= 1)

Level of education Higher education (n = 6),
High school (n = 2)

Higher education (n = 8),
High school (n = 2)

Since pronoun use is pragmatically-conditioned in Turkish, it was important to
make sure the stimuli contained no pragmatic context in which an overt subject pro-
noun was the only option. The stories were therefore constructed to create a prag-
matic context that would allow pro-drop. This way, the participants should be com-
pletely free to use an overt subject pronoun or not in their responses, because both
of the two options are grammatical in such pragmatic contexts in Turkish.

The stories were constructed in Turkish, and then translated into Dutch to be
used to invoke a bilingual mode. Two additional stories were developed to be used
in a practice session preceding the actual experiment. Digital audio recordings of
the stories, both in Turkish and Dutch, were created using the audio software Au-
dacity v2.2.2 in a soundproof recording booth with a female native speaker for each
language reading the stories out loud. The audio files (sampled at 44100 Hz; two
channels; duration of Turkish stories: M = 6.39, SD = 0.97; duration of Dutch stories:
M = 7.81, SD = 1.57) were processed and normalized to make them have the same
peak amplitude on Audacity.

2.3.3 Pilot test of the stimuli

To test whether the constructed stories created a pragmatic context that would
make speakers feel free to use an overt subject or not, a pilot test was conducted with
10 monolingual Turkish-speaking participants to see how successfully the stimuli
would elicit this particular pragmatic context.

The pilot test was designed and implemented through the Qualtrics question-
naire tool. Participants needed to perform two tasks. The first was a production
task and simulated the experiment. The story-prime pairs were presented on the
screen in written form. Participants were asked to read them and provide a written
response as requested via prime sentences. Two variants of this task were created
to make sure that every story was paired both with an overt and a null subject per-
sonal pronoun in the prime. The second task was a acceptability judgment task.
Participants read the same set of story-prime pairs again, but this time each pair was
followed with two possible answers. One answer had an overt subject personal pro-
noun and the other a null one. Participants were asked to rate each sentence on a
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FIGURE 2.1: Pilot test results - Production task

7-point-scale in terms of how appropriate it was to use that sentence in the situation
depicted in the story. Table 2.3 presents background information for the sample of
the pilot study. Two participants misunderstood the instructions in the production
task; their production data were excluded from the analyses.

Results for the production task confirmed the expectation that Turkish speakers
tend to use null subject personal pronouns. Figure 2.1 demonstrates the average fre-
quencies for overt and null pronouns in each priming condition. Speakers almost
never used overt subject pronouns in their responses. Moreover, no difference was
observed in the frequency of subject pronoun use across different conditions. Many
explanations can be possible for this result. First of all, it is possible that the prim-
ing manipulation was not successful in inducing a priming effect. The questionnaire
was distributed to these participants online; there was no experimental control over
them while they were filling in the questionnaire. Additionally, participants were
asked to provide their responses in written form, which in turn may have provided
them with sufficient time to plan their responses. Another possibility is that the
priming manipulation was successful but that speakers were not affected by it. Sub-
ject pronoun expression might be a domain that, given its frequent realization in
daily life, entrenched so well for speakers of pro-drop languages that no priming is
strong enough to dislodge the tendency to use null pronouns. The pilot test was
useful in two ways. It allowed the modification of the design by revealing its prob-
lematic aspects: Instead of using written language materials and asking for written
responses, it was decided to use spoken language materials and to elicit responses
in the form of speech.

A similar pattern was observed in the results of the acceptability judgment task.
Figure 2.2 shows the average ratings for both answer options in each priming con-
dition. On average, participants seemed to rate the answers with a dropped subject
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FIGURE 2.2: Pilot test results: Acceptability ratings

personal pronoun as more appropriate than the ones with an overt subject personal
pronoun in both priming conditions. This observation was also confirmed with a
two-way analysis of variance (ANOVA) test. Table 2.4 presents the output of this
analysis. The only variable that could influence the ratings given by participants
was the answer itself. Yet, it could explain only 37% (or 32% when adjusted) of the
variance in the model. More than half of the variance remained unexplained, and
this variance probably due to individual variation (see Table 2.3 for R2 values).

TABLE 2.4: Summary of two-way ANOVA results testing the effects
of priming, the rated structure and their interaction

Source df Sum Sq Mean Sq F-value p-value
Priming condition 1 0.00 0.00 0.00 1.0000
Rated answer 1 0.72 0.72 21.17 0.0001
Priming*Rated answer 1 0.00 0.00 0.05 0.8225
Error 36 1.23 0.03
Note. R2 = 0.371, Adjusted R2 = 0.318.

The findings may seem surprising at first, given that the stories were constructed
to "allow" pro-drop, not to "promote" it. The pragmatic context elicited through the
stories was meant to make speakers free to use the subject pronoun in either form
(overt or dropped), with both options equally plausible. Accordingly, one could
expect the ratings given to the two answer options to be the same and the high
(6 out of 6) on the scale. However, the results point out that speakers of Turkish
have the tendency to not use overt pronominal subjects when it is pragmatically
possible. The strong preference of monolingual speakers of Turkish to use the null
subject personal pronoun (compared to using the overt form, its competing variant)
in pragmatic contexts that allow pro-drop may have influenced the ratings they gave
in the acceptability judgment task. Yet, this influence did not decrease the ratings
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dramatically: The average ratings in each condition remained to be within the upper
part of the rating scale (> 3, which was the middle ratings of the scale). In sum,
the pilot test confirmed the tendency of monolingual Turkish speakers to use null
subject pronouns when the pragmatic context allowed the use of both overt and null
subjects. It also revealed that their performance and their metalinguistic judgments
did not completely match.

FIGURE 2.3: Average ratings given to each story

As mentioned before, the main motivation behind conducting a pilot study was
to check whether the stimuli were successful at eliciting the specific pragmatic con-
text that would allow pro-drop. The average ratings given to each condition were
rearranged to check for item variation in successful elicitation of this pragmatic con-
text. Figure 2.3 shows the variation between stories in terms of how well they elicited
the pragmatic context in which participants would prefer to drop the pronoun. The
y-axis represents the average rating value given to each item, and this value was
calculated by subtracting the rating given for overt pronoun from the rating given
for the dropped pronoun for each item. Therefore, the obtained value represented
the pro-drop elicitation success of the items. The majority of the stories (the ones
above the red line in Figure 2.3) were rated by participants as eliciting a context
in which it was more appropriate to drop the subject personal pronoun. Only the
stories numbered as 10, 27, 31, 36 and 39 were rated as eliciting a context that was
more appropriate for overt pronominal subject use, but the difference between the
average rating given to the dropped and the overt option was still small. The item-
specific elicitation values were kept to be used as a predictor variable that could
help to account for any possible variation caused by differences between the items.
To create a variable out of the ratings, we subtracted the average ratings given to the
answer option that contained pro-drop from the average ratings given to the answer
option that contained an overt subject personal pronoun for each item. The resulting



Chapter 2. Methodology 24

variable was named as item pretest scores and used in the analyses.

2.4 Procedure

In order to provide an automated experimentation experience that would be
identical for every participant, the experiment was programmed in OpenSesame
v3.2.5 (Mathôt, Schreij & Theeuwes, 2012). Instead of the default audio player of
OpenSesame, we used an external plugin that was developed for playing and re-
cording audio files with minimal delay. This low latency audio plugin can be found
on https://github.com/dev-jam/opensesame_plugin_-_audio_low_latency.

Every participant was individually tested and randomly assigned to one of the
four variants of the experiment. An informed consent form was distributed to each
individual that briefly explained the purpose of the study and the requirements at
each step of the experiment. Information provided through the informed consent
form was also given orally.

Participants were told that this study aimed to explore how people complete
stories, and they would be listening to a set of stories through headphones. They
were also told that each story would end by asking them to say something or ask a
question. They were instructed to listen to the stories carefully and produce a sen-
tence as a response to each story vocally. They were told that their vocal responses
would be recorded with an audio recorder. As this paradigm could elicit responses
that might not be comparable across different individuals, participants were told to
avoid summarizing the whole story or being creative in terms of the content or the
style of their responses. The experimenter repeated a few times that they were sup-
posed to formulate a sentence as a response, and in terms of content it should be
limited to what exactly each story asked them to say.

After the instructions were conveyed to the participants, the experimenter in-
vited them to work on a practice block together. The practice block included two
monolingual trials (i.e., two practice stories in Turkish), and aimed to simulate the
experimental task. Participants listened to each practice story and provided their
responses. At the end of each trial, the target sentence that belonged to that trial
appeared on the screen as feedback. Participants were told that this sentence was
a prototypical answer that was expected from them. The prototypical answer al-
ways had a null subject pronoun as the null subject was accepted as baseline con-
dition throughout the study. The practice block also served as a final opportunity
for participants to ask clarification questions to the experimenter if they still needed
to. When the practice block was completed, the experimenter left the room and let
the participant proceed to the experimental blocks on their own. When they finished
going through all experimental blocks, they were asked to fill out the language dom-
inance questionnaire online. They were free to choose to the language that they felt
most comfortable with. The experimental blocks including the practice session took
approximately 30 to 40 minutes to complete whereas the questionnaire took 10 to

https://github.com/dev-jam/opensesame_plugin_-_audio_low_latency
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15 minutes. After both tasks were completed, participants were thanked for their
participation, handed a gift voucher, and informed that no deception or invasive
methods were used in the study. They were offered to receive debriefing about the
experiment via e-mail after the data collection stage was over.

To investigate priming in monolingual and bilingual settings, the experiment
consisted of two blocks. In the first (monolingual) block, both the story and prime
sentence were in Turkish. In the second (bilingual) block, the story was always in
Dutch but the prime sentence was in Turkish (see Table 1 for example items of each
condition). Participants always had to respond in Turkish.

Each block consisted of 24 items. The monolingual block always came first. Us-
ing a fixed order to present the blocks was preferred due to the possibility that the
language co-activation induced by a bilingual trial might not completely fade away
in a subsequent monolingual trial. Keeping the order of blocks fixed, a 4 × 4 Latin
Square was used to counter-balance the presentation of the stories and prime sen-
tences in each condition across participants. In other words, every story was used
both in monolingual and bilingual settings, and primed both by an overt and a null
subject personal pronoun. As a result of the 4 × 4 Latin Square, four variants of the
experiment were created. Within each block, the experimental items were presented
in a random order that was unique for each participant.

TABLE 2.5: Sample responses for each level of each coding category

Coding category Sample response

Subject: NP
[Sol-da-ki] daha iyi bir ürün.
[Left-DAT-one] more good one product
’The one on the left is a better product.’

Subject: Other
Temmuz ay-ın-da ol-abil-ir.

[It] July month-GEN-LOC be-ABIL-AOR.
’It is possible in July.’

Pronoun: Null
[pro] Yarın akşam görüş-ür-üz.
[We] tomorrow evening meet-AOR-1.PL
’We can meet tomorrow evening.’

Pronoun: Overt
[Sen] yarın evde misin?
[You.SG] tomorrow home-LOC Q
’Will you be at home tomorrow?’

2.5 Coding of responses

The main coding category to be used for scoring the responses was the form of
subject personal pronoun used in them. It was also possible that participants could
produce responses without using a subject personal pronoun at all. Yet, the total
exclusion of all responses that did not include a subject personal pronoun would be
a mistake, because it might have been the case that participants’ use of pronominal
subjects vs. other types of subjects could vary systematically across conditions. In
this case, the use of different types of subject would be informative and need to be
included in the analyses. Therefore, we decided to code responses for two variables;
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the type of subject a response had, and the form of the subject personal pronoun.
Table 2.5 demonstrates the levels of each variable and the responses given as an
example per level. The sample responses are taken from the actual data set.
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Chapter 3

Results

The previous chapter outlined the methodology used in the present study: We
used structural priming as our method to investigate the on-going change in sub-
ject pronoun expression in NL-Turkish. The experiment had a 2 × 2 within-subjects
design in which we manipulated the language mode of participants and we primed
them with overt or null subject personal pronouns. Additional to the experiment,
we measured participants’ language dominance by using a self-report questionnaire
and collected information regarding their sociolinguistic background. The current
chapter presents the analysis of the data collected in this experiment.

3.1 Preparing the data for analysis

The participants produced a total of 1344 responses (for 48 items and 28 parti-
cipants; 48× 28 = 1344). These responses were first coded for the type of subject they
had (subject personal pronouns or other types, such as NP-subjects and dummy pro-
nouns). In case a response contained a subject personal pronoun, it was also coded
for pro-drop; for whether it had a null or an overt subject personal pronoun. Yet, a
preprocessing stage preceded the data coding stage. The dataset was first examined
for missing or noncodable observations.

Missing data. During the experimental session, participants sometimes did not
pay attention to some stories they listened to and they failed to provide a response
to those stories. This resulted in a total of 8 missing data points.

Eligibility for coding. Of the remaining responses, 68 responses were excluded
because they were not eligible for coding. Given that the experimental task used in
this study was a free production task, participants’ responses varied in the syntactic
structure they had. This situation necessitated the exclusion of responses that were
not eligible for further coding. A response was considered as ineligible and excluded
from further analyses if it

• was not a complete sentence (e.g., Dört kişilik oda, lütfen ’A room for four,
please’),

• had a subject personal pronoun due to a topic change in discourse (e.g., Sen
aradığında ben babamla sinemadaydım ’When you called, I was at the cinema with
my dad’),
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• had the target sentence in the form of a relative clause in the sentence (e.g.,
Bir hafta sonra ödeyeceğimi söylerdim ’I would say that I was going to make the
payment next week’),

• was not semantically related to the target sentence because the participant got
distracted or misunderstood the story (e.g., Ben istersen yardım edebilirim ’I can
help if you want’, when the target sentence of the same story was ’Can you
help me with painting the house?’),

• had a subject personal pronoun that was part of a "false start" (a change of
thought in the middle of the utterance; e.g., Ben- yarın evi temizlemem lazım ’I-
it is necessary for me to clean the house tomorrow’),

• consisted of more than two sentences, because in such cases it was difficult to
interpret the pragmatic context behind the use of subject personal pronouns
(e.g., Sen beni birkaç sefer aramışsın ama bulamamışsın, o anda ben sinemadaydım,
onun için duymamışım ’You called me a few times but could not reach me, at
that time I was at the cinema, that was why I did not hear it’).

Multi-sentential responses. Despite the detailed instruction provided to parti-
cipants, they did not always produce single sentences as their responses. A total of
171 responses consisted of more than one sentence. To be able to decide which part
of the whole utterance should be included in the analyses, two criteria were applied.
If any of the sentences had a subject and resembled the target sentence in terms of
semantics, that sentence was kept and the rest of the utterance was excluded (e.g.,
Ben evimi boyatmak istiyorum, rica etsem evimi siz boyar mısınız? ’I would like to have
my house painted, would you paint my house?’). The priority was always given to
the first sentence. If the first sentence did not meet the conditions stated above, the
second sentence was checked. If the second sentence did not meet the conditions
either, the utterance was excluded from further analyses.

3.2 Examination of non-target responses

Although the experimental design aimed to elicit from participants responses
that contained a subject personal pronoun, they did not always produce utterances
as such. As mentioned before, it is possible that the distribution of responses with
different types of subjects across conditions might reveal a meaningful pattern. In
that case, it would be useful to include them in further analyses. To check for this
possibility, we examined the distribution of non-target responses as a function of
language mode and priming.

According to Table 3.1, NP-subjects and other types of subjects seem to be used
with a similar frequency across the experimental conditions. The total percentages
of each type of subject do not change much across different conditions of language
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TABLE 3.1: Distribution of non-target responses across conditions

Language mode Priming NP-subjects Other types of subjects

Monolingual
Overt 26 (.26) 2 (.02)
Pro-drop 22 (.22) 1 (.01)

Bilingual
Overt 21 (.21) 3 (.03)
Pro-drop 26 (.26) 0 (.00)

Note. Numbers in parentheses indicate total percentages.

mode and priming. As the present study did not primarily concern the use of dif-
ferent types of subjects, and their distribution did not reveal any relation between
subject use and language mode or priming, only the responses with a subject per-
sonal pronoun were included in further analyses.

3.3 Mixed-effects logistic regression analysis

Table 3.2 presents the total percentages of the target responses per experimental
condition. Participants’ use of overt subjects seemed to change across language
modes but to remain almost the same across different priming conditions.

TABLE 3.2: Total percentages of response types as a function of lan-
guage mode and priming

Participant, Monolingual mode Bilingual mode

when primed with an overt subject pronoun,
- uses an overt subject pronoun .05 .05
- uses a null subject pronoun .18 .18

when primed with pro-drop,
- uses an overt subject .05 .02
- uses a null subject pronoun .18 .20

To assess whether the use of an overt pronominal subject varied as a function of
language mode, priming, pretest scores for items, and participants’ language domin-
ance scores, a mixed logit model was fitted using the lme4 package (Bates, Mächler,
Bolker & Walker, 2015) in R version 3.5.1 (R Core Team, 2018). Mixed logit models
are tailored to analyze binomially distributed outcomes, and they can account for
subject and item variance in the model (see e.g., Baayen, Davidson and Bates, 2008).
The outcome variable was whether the response had a dropped subject personal
pronoun (0) or an overt one (1). Subjects (n = 28) and items (n = 48) were added to
the model as random intercepts. Categorical variables of language mode and prim-
ing were coded as taking ’monolingual mode’ and ’pro-drop’ as baseline conditions,
respectively. Therefore, coefficients in the model output (see Table 3.3) reflected each
predictor’s contribution (i.e., contribution of a bilingual mode or a prime sentence
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with an overt subject) on the log odds that the target utterance would contain an
overt subject personal pronoun.

The final model was reached through a series of model comparisons. First, a
model including the fixed factors motivated by the experimental design and all pos-
sible random effect structures was fitted. Then, the contributions of predictor vari-
ables (and their interactions) to the model was checked by making model compar-
isons, and the model was simplified accordingly. When the model with the fully
specified random effect structures failed to converge, the following strategy used by
Segaert et al. (2016) was adopted until the model converged again: Random slopes
were removed from the model before random intercepts, and interaction terms were
removed from the model before main effects. When the final model was built, the
random effect structures were left out one by one and checked for their contribution
to the model. As a result of this process, the random effect structures included in
the final model were random intercepts for participants and items. The statistics of
beta coefficients and their z and p values for the models were obtained by using the
lmerTest package (v3.0.1) in R (Kuznetsova, Brockhoff & Christensen, 2017). Each of
the main effects and interaction effects obtained from the mixed-effects logistic re-
gression analysis were plotted by using the Effects package (v4.0.2) in R (Fox, 2003).
Model summary of the final model can be found in Appendix B. Table 3.3 demon-
strates the results of the mixed-effects logistic regression analysis on the participants’
likelihood to use an overt subject personal pronoun.

TABLE 3.3: Summary of the mixed-effects logistic regression analysis
for variables predicting overt subject pronoun use

Predictor β SE β z-value p-value

(Intercept) -1.32 0.42 -3.19 0.0014 **
langmode -1.04 0.28 -3.66 0.0002 ***
priming -0.20 0.25 -0.81 0.4194
itempretest 2.40 0.69 3.46 0.0005 ***
dominance -0.01 0.01 -1.28 0.2009
langmode × priming 1.26 0.38 3.23 0.0009 ***
priming × dominance 0.01 0.01 2.01 0.0440 **
langmode × priming × dominance 0.01 0.01 0.86 0.3878

∗∗∗p < 0.001, ∗∗p < 0.01, ∗p < 0.05

cross-language structural priming. The mixed-effect logistic regression analysis
revealed significant interaction effects of language mode with priming. The priming
effect was stronger in the bilingual than in the monolingual setting. Compared to
the monolingual setting, using an overt pronoun after being primed with pro-drop
was less likely in the bilingual setting. Similarly, priming of overt pronoun resulted
in a higher probability of using an overt pronoun in the bilingual setting than in the
monolingual setting (see the right panel in Figure 3.1b).

Different performance in monolingual and bilingual settings. The analysis re-
vealed significant effects of language mode. In general, the participants used an
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overt subject personal pronoun more frequently in the monolingual than in the bi-
lingual setting (see Figure 3.1a).

Within-language structural priming. Among the fixed effects that were of crit-
ical importance to the experimental design, no main effects were found for within-
language priming (see Appendix C).

Modulation of priming effects by language dominance. The analysis yielded
no main effects for language dominance. Participants’ language dominance did
not modulate the effects of cross-language priming, but it influenced the effects
of within-language priming. Language dominance scores were obtained from the
self-report questionnaire Bilingual Language Profile (see section 2.2). These scores
could take both positive and negative values; positive values represented Turkish-
dominant participants, and negative values represented Dutch-dominant participants.
Within-language priming, interacting with language dominance, influenced parti-
cipants’ likelihood of using an overt subject pronoun in their responses. The within-
language priming effect was found to be stronger for Turkish-dominant participants.
After hearing a prime sentence that contained pro-drop, Turkish-dominant parti-
cipants (represented as positive values on x-axis) tended to drop the subject in their
responses more than Dutch-dominant participants (represented as negative values
on x-axis) did (see the left panel of Figure 3.1d). On the other hand, after being
primed with an overt subject pronoun, Turkish-dominant participants tended to
use overt subjects more than Dutch-dominant participants did. In overall, Turkish-
dominant participants were influenced by the within-language effect more than Dutch-
dominant participants were.

Item pretest scores. Another variable that predicted overt subject pronoun use
in participants’ responses was the item pretest scores. The ratings collected through
the acceptability judgment task of the pilot study were used to obtain these scores.
Specifically, for each item, the ratings given to the answer option that contained pro-
drop were subtracted from the ratings given to the answer option that contained
an overt subject personal pronoun. The resulted scores formed the variable "item
pretest", which turned out to be a significant predictor in the model. The variable
"item pretest" could take both positive and negative values. If, for example, the
ratings given to a particular item were higher for the answer option with an overt
subject than for the option with pro-drop, then the resulting score would be posit-
ive. Therefore, the negative values of this variable represented speakers’ preference
towards the answer option with pro-drop as an appropriate sentence to say in the
pragmatic context elicited by a particular experimental item (i.e., story). There was
a significant main effect of item pretest scores on the likelihood of using an overt
subject pronoun: The participants tended to use an overt subject pronoun more after
experimental items of which the overt-pronoun answer option was rated with higher
ratings compared to other items with lower ratings given to their overt-pronoun an-
swer option (see Figure 3.1c).

Random effects. The final model that was used to conduct mixed-effect logistic
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regression analysis contained a random intercept for participants and a random in-
tercept for items as random effect structures. Model comparisons had revealed that
their inclusion in the model significantly improved the model fit. Figure 3.2 de-
picts the random variation between participants and between items by plotting the
random intercepts defined in the model. Figure 3.2a demonstrates the difference
between the average predicted response for the fixed-effects and the response pre-
dicted for each participant whereas Figure 3.2b exhibits the difference between the
average predicted response for the fixed effects and the response predicted for each
experimental item in the study. The range of blue dots in the plot 3.2a is wider than
that in the plot 3.2b, suggesting a higher amount of variation between participants
than between items. Together, these plots support what has already been found
out with model comparisons, that the inclusion of random intercept for participant
and random intercept for item improved the model fit by accounting for variance
between participants and between items.
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(A) Random intercepts for participants

(B) Random intercepts for items

FIGURE 3.2: Random effect structures in the model
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Chapter 4

Discussion

In the current study, we investigated the role of structural priming in subject
pronoun expression in a language production experiment with Turkish-Dutch bi-
linguals. In particular, we wanted to see whether an increase in the use of overt
subject pronouns can be induced as a function of cross-language structural priming.
This is the very first study that used structural priming as its method to examine the
contact-induced change in subject pronoun expression in NL-Turkish. Earlier stud-
ies have found no systematic differences between monolingual speakers of Turkish
and Turkish-Dutch bilinguals in terms of the frequency of the use of subject personal
pronouns but did observe some instances of unconventional use of subject pronouns
(e.g., Doğruöz, 2014). With this study we aimed to find out whether the change go-
ing on in subject pronoun expression in NL-Turkish (i.e., the increase in the use of
overt subject pronouns) may be simulated by using cross-language structural prim-
ing.

Specifically, we aimed to answer four questions; (1) whether structural priming
as an experimental method can be used to investigate priming of subject personal
pronouns, (2) whether inducing a cross-language structural priming can simulate
the contact-induced change in subject pronoun expression, (3) whether subject pro-
noun expression varies in monolingual and bilingual settings, and (4) whether prim-
ing effects are modulated by the language dominance of bilingual speakers. To an-
swer these questions, we designed a language production experiment in which we
used structural priming as our method. Turkish-Dutch bilinguals listened to a set of
audio-taped stories in Turkish or Dutch, and then they were presented with a prime
sentence in Turkish containing either an overt or a null subject pronoun. We con-
structed these stories to elicit a certain pragmatic context that would allow pro-drop
so that participants could be free to drop the subject personal pronoun or use it in an
overt form in their responses. After each story, participants were asked to prepare
a response in Turkish to be said to an interlocutor from the story. This instruction
was conveyed to the participants via prime sentences. They were integrated into
the stories both structurally and semantically, which in turn helped to make sure
that participants would not notice the priming manipulation. We investigated these
priming effects both in a monolingual and a bilingual setting by having participants
listen to Dutch translations of the stories in the latter.
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We found a significant effect of language mode, and a significant interaction
between language mode and priming on the likelihood of using an overt subject
pronoun. The analysis did not yield any effects, however, of within-language prim-
ing nor of language dominance. Language dominance was found to interact with
the within-language priming but not of the cross-language priming effect. In the fol-
lowing sections, each finding will be discussed separately to understand how they
answer our research questions.

4.1 The effect of cross-language structural priming

We expected to find a cross-language structural priming effect in the condition
where the participants were in the bilingual mode and primed with an overt sub-
ject pronoun (question 2). If participants were primed with pro-drop in Turkish, we
expected them to use overt subject pronouns less than they would if primed with
an overt subject pronoun. The results revealed a significant interaction between lan-
guage mode and priming in our analysis. A closer look at this effect confirmed
our hypothesis: The likelihood of using an overt subject pronoun was higher in the
bilingual mode if primed with an overt subject pronoun (see the right panel of Fig-
ure 3.1b). We propose that the observed effect of cross-language structural priming
provides evidence for the accounts that proposed cross-language structural priming
as a possible mechanism underlying contact-induced change (Fernández et al., 2017;
Kootstra & Doedens, 2016; Pickering & Garrod, 2017; Travis et al., 2017). It supports
the argument that structural priming as a psycholinguistic mechanism may be one of
the factors responsible for structural changes that occur in language contact settings.
The present study also provides evidence for this argument from a language and a
structure that have not been investigated much with regard to structural priming.

The findings presented here are also in line with the accounts that embrace psy-
cholinguistics besides other traditions to contact-induced language change (Muysken,
2013; Kootstra & Muysken, 2017), and the usage-based frameworks to language
which view language change as a consequence of "actual usage and generalizations
made over usage events" (Ibbotson, 2013, p. 1). As proposed by Backus (2014) in
his usage-based account to contact-induced change, cognitive mechanisms of pro-
cessing and storage together with sociolinguistic mechanisms leading to change or
variation determine linguistic competence, and their integration is useful to investig-
ate contact-induced change instead of studying change in separate traditions. With
the study presented here, we succeeded in showing that integrating psycholinguist-
ics into the field of contact-induced change has the potential to explain the mech-
anisms involved in the conventionalization of individual-level changes within the
speech community. Acknowledging the cognitive component involved in language
change by adopting structural priming as our method, we could show the involve-
ment of the cognitive mechanisms in the on-going change in the use of overt subject
pronouns in NL-Turkish.
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What does finding a cross-linguistic structural priming in our data mean in terms
of the on-going change of subject pronoun expression in NL-Turkish? That structural
priming might be a cognitive base for contact-induced change has often been dis-
cussed in relation to the implicit learning accounts to structural priming, which view
priming as a persistent and cumulative effect instead of a short-lasting, immediate
effect (e.g., Bock and Griffin, 2000; Hartsuiker and Bernolet, 2017). Speaking more
than one language on a regular basis has similar implications with cross-language
structural priming effect for language change. In the case of bilingualism, regular
use of and exposure to two languages influence and even transform bilinguals’ lin-
guistic competence in the long run. By adopting an implicit learning account to
structural priming, we speculate that structural priming as a cognitive mechanism
will shape the linguistic competence of Turkish-Dutch bilinguals, and the on-going
change of subject pronoun expression in NL-Turkish may be fully conventionalized
and become visible even without the online involvement of Dutch in later stages of
Turkish-Dutch contact.

4.2 Subject pronoun use as a function of language mode

We also expected to see variation in subject pronoun expression as a function
of the language mode the participants were in (question 3). We did observe vari-
ation as a function of the language setting but the observed pattern was the reverse
of what was expected. The likelihood that participants would use an overt subject
personal pronoun was found to be lower when they were in a bilingual setting (see
Figure 3.1b). This finding contradicts our hypothesis. A possible explanation could
be that the participants made conscious efforts to speak Turkish "properly" because
they had difficulty switching from a monolingual mode to a bilingual mode, result-
ing in a more TR-Turkish-like speech of which null subject use is the default option
(remember the production task results from the pilot test). During the testing stage,
many participants complained about the bilingual condition by telling how they
found it difficult to switch to Turkish to provide their responses after hearing the
stories in Dutch. That they were challenged by being forced to separate their lan-
guages might have affected their responses to be more TR-Turkish-like due to their
conscious efforts to form proper sentences. All participants were proficient speakers
of both languages but most of them were insecure about the level of their Turkish.
This insecurity might have been worsened due to having communicated with a TR-
Turkish-speaking experimenter during the testing stage. This situation may account
for the lower likelihood of overt pronoun use in the bilingual condition.

4.3 Absence of the within-language priming effect

In contrast to earlier experimental studies which reported structural priming ef-
fects both within the same language and across languages (e.g., Bernolet et al., 2013;
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Schoonbaert et al., 2007), we did not observe a within-language structural priming
effect for subject personal pronouns (question 1). The absence of a within-language
priming effect is surprising, especially given the high amount of lexical overlap
between the prime and target sentences in our study. Lexical overlap between prime
and target sentences in a structural priming experiment with a production task has
frequently been shown to modulate the magnitude of priming effects (e.g., Segaert et
al., 2011). In our study, the target sentences we expected the participants to produce
in their responses had a maximal lexical overlap with the prime sentences. How-
ever, whether or not there is a lexical boost effect is unclear in our study because our
design did not have a control condition which did not involve the priming manip-
ulation, but also because it depends on the theoretical approach to subject personal
pronouns. They can be viewed as syntactic structures independent of their context
(e.g., Kaltsa, Tsimpli and Rothman, 2015) or as an integral part of the constructions
in which they are used (e.g., Doğruöz, 2014). We defend the latter position given the
convincing evidence in the literature demonstrating how pronoun use is determined
by their surrounding discourse-pragmatic context (e.g., Graf, Theakson, Lieven and
Tomasello, 2015).

The absence of an effect of within-language priming even in the presence of a
maximal lexical overlap between prime and target sentences may be due either to
(1) the failure of the priming manipulation, or to (2) the frequent use of subject per-
sonal pronouns in daily speech insulating this structure from priming effects. We
may assume that in daily speech speakers produce or encounter many utterances
that contain a subject personal pronoun (overt or null), because most of the conver-
sations we have during the day is about ’people’, either ourselves or others. From
the point of view of usage-based accounts, this high frequency of use of subject
personal pronouns in daily speech may have helped to maintain this grammatical
structure even in a language contact context (Bybee, 2006). On the other hand, the
cross-language priming effect found in our study points out that the presence of
another language (i.e., the bilingual mode) can penetrate into this well-preserved
system. Moreover, the cross-language priming effect demonstrates that the prim-
ing manipulation in the condition where the effect was found was successful. The
cross-language priming effect cannot be only an extension of the effect of language
mode; the effect of language mode predicted the use of overt pronouns to be higher
in the monolingual mode whereas the cross-language priming effect predicted it to
be higher in the bilingual mode. Another possibility is that subject personal pro-
nouns may not be a "structure" as much as grammatical voice, or, let us say, dative
constructions, because their presence is determined by their surrounding pragmatic
context. Therefore, they may not be suitable for structural priming. We do not agree
with this possibility, because in our study the priming manipulation did make a dif-
ference when the participants were in the bilingual mode. We instead propose that
the absence of a within-language structural priming effect was not due to the failure
of the priming manipulation or to that subject personal pronouns are not suitable
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for structural priming but instead to the fact that subject personal pronouns are still
well-maintained in this particular bilingual community.

A closer look at the characteristics of our sample and of the language contact
situation we examine here reveals further support for our argument that subject
personal pronouns are still well-maintained in NL-Turkish but nonetheless prone
to change in the presence of other language(s). Our hypotheses regarding the effects
of language mode, priming, and their interaction were mostly based on the study
by Travis et al. (2017), who reported significant effects of both within-language (i.e.,
Spanish to Spanish) priming and cross-language priming in overt subject pronoun
use. The differences in characteristics of the sample in their study and our sample
can also explain the absence of a within-language priming effect in our data.

Travis et al. (2017) investigated priming effects in a bilingual speech corpus col-
lected from northern New Mexican Hispanic Spanish-English bilinguals, who were
at least third-generation immigrants living in New Mexico. The contact between
Spanish and English has existed for almost 200 years whereas Turkish and Dutch
have a history of contact for just over 50 years. Due to the relatively short his-
tory of contact and the continuous influx of new migrants, bilingual speakers that
formed our sample consisted of first- and second-generation immigrants. The bilin-
gual speakers in the corpus used by Travis et al. (2017) were also reported to reg-
ularly use both Spanish and English in their daily lives, and to use both languages
with the same interlocutors. The priming effects they observed might be due to the
intensive and regular bilingual language use in the daily life of that particular bi-
lingual community. The contexts and interlocutors of daily speech in the case of
Turkish-Dutch bilingualism have been repeatedly reported to show great variation
across speakers, both in first- and second-generation immigrants (e.g., Sevinç, 2014).
Since our sample consisted of first- and second-generation immigrants, our sample
can be assumed to have a greater variance in terms of the contexts in and the inter-
locutors with which they use Dutch and Turkish compared to the sample in Travis
et al. (2017). The large variation observed among individuals, the relatively short
history of contact between Turkish and Dutch, and the considerable preservation of
subject pronoun expression in our sample altogether may have led the speakers to
be less vulnerable to the priming manipulation in our study. We expect to observe
a within-language structural priming effect in further stages of the contact, e.g., in
future studies that can be conducted with third- and further-generation immigrants.

4.4 Language dominance

With regard to language dominance, a recent study from Kootstra and Doedens
(2016) reported cross-language structural priming effects from the dominant to the
non-dominant language. Accordingly, we hypothesized that participants’ domin-
ant language would modulate the priming effects (question 4). We did not find
an effect of the within-language priming but we observed that participants were



Chapter 4. Discussion 40

influenced by the within-language priming differently as a function of their lan-
guage dominance. In particular, Turkish-dominant participants were found to be
influenced by the within-language priming more than Dutch-dominant participants
were: Compared to Dutch-dominant individuals, Turkish-dominant speakers were
more likely to use an overt pronoun if primed with an overt pronoun and to drop
the subject pronoun if primed with pro-drop. This finding is expected given that
the within-language priming was about the priming of subject pronouns in Turk-
ish. Interestingly, the results revealed that language dominance did not modulate
the cross-language priming effect. These findings may have to do with the differ-
ences in characteristics of their sample and our sample. The speakers tested in the
study of Kootstra and Doedens, 2016 were native speakers of Dutch, residing in the
Netherlands, who learned English as a second language and had been moderately
proficient in English based on the self-ratings collected from them. All participants
were dominant in Dutch. On the other hand, our sample consisted of immersed
bilinguals, who were born into a Turkish-speaking family (regardless of the coun-
try they were born in) and started learning Dutch in a full immersion context. We
suggest that the language dominance in the context of immigration is a much more
multi-faceted, complex phenomenon than in the context of second language learn-
ing. Cross-linguistic effects have been often shown to be stronger from the more
dominant to less dominant language in the lexical domain (van Hell & Tanner, 2012),
but we do not know about how the effects would change in the structural domain
and in L2 immersed bilinguals.
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Chapter 5

Concluding remarks

Using a structural priming experiment, we found a cross-language but not a
within-language structural priming effect on the use of overt subject pronouns in
Turkish spoken by Turkish-Dutch bilinguals. Contrary to our expectation, the par-
ticipants were less likely to use an overt subject pronoun in the bilingual than the
monolingual mode. These findings together show how structural priming as a cog-
nitive mechanism plays a role in the on-going change of subject pronoun expression
in NL-Turkish, and they are in line with the usage-based approaches to language
change (e.g., Backus, 2014) and with the accounts which emphasized the role of
cognition besides other factors in contact-induced language change (e.g., Fernán-
dez et al., 2017; Pickering and Garrod, 2017). Our study contributes to the field of
contact-induced change by being the very first study which adopted structural prim-
ing to experimentally investigate the change in subject pronoun expression, and by
providing data from a language (i.e., Turkish) that has not been investigated in re-
lation to structural priming before. The results presented here lend support to the
argument that cross-language priming may be a cognitive mechanism of implicit
learning which drives language change in the long run and leads to language con-
tact phenomena, such as contact-induced language change.

Future studies to follow up our study may make use of code-switched material
instead of combining Turkish and Dutch sentences. Given that code-switching is
a typical way of communication used among Turkish-Dutch bilinguals, using such
materials might result in higher ecological validity and may produce results that are
more representative of daily language use of this particular community.

Future research may also usefully focus on linguistic variables that may have to
do with subject pronoun expression and cross-language structural priming, such as
the type of verbs used in prime sentences and the pragmatic contexts that determ-
ine the presence of overt subject pronouns. It is also relevant to investigate within-
language priming of overt subject pronouns in a monolingual Turkish-speaking com-
munity to better understand the limits to which structural priming as a method to
various structures including subject personal pronouns and to various languages in-
cluding non-Western languages such as Turkish can be generalized. It may be the
case that not every structure is equally amenable to the effects of priming, or that
not every language pair is equally prone to structural priming effects.
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aş

ın
se

ni
ak

şa
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öğ

le
ye

m
eğ

i
iç

in
bi

r
re

st
or

an
a

gi
de

ce
k.

A
m

a
or

an
ın

ye
-

m
ek

le
ri

ço
k

kö
tü

.

Je
zu

s
ga

at
om

te
lu

nc
he

n
na

ar
ee

n
re

st
au

ra
nt

.
M

aa
r

he
t

et
en

is
er

ve
r-

sc
hr

ik
ke

lij
k.

(S
en

)k
ız

ka
rd

eş
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ğe

ni
p

be
ğe

nm
ed

iğ
in

is
or

.

14
M

ut
fa

kt
ak

i
m

us
lu

k
bo

zu
ld

u.
Ta

m
ir

ci
ni

n
ge

le
bi

le
ce

ği
za

m
an

da
is

e
bi

r
to

pl
an

tın
va

r.

D
e

kr
aa

n
in

je
ke

uk
en

is
ka

po
t.

Er
is

ee
n

ve
rg

ad
er

in
g

di
e

je
bi

j
m

oe
t

w
on

en
op

he
t

ti
jd

st
ip

da
t

de
m

on
-

te
ur

zo
u

ku
nn

en
ko

m
en

.

(S
en

)
ev

ar
ka

da
şı

na
ya

rı
n

ev
de

ol
up

ol
m

ay
ac

ağ
ın

ıs
or

.

15

A
rk

ad
aş

ın
se

ni
bi

r
öd

ev
ya

pm
ak

iç
in

kü
tü

ph
an

ey
e

ça
ğı

rd
ı.

U
zu

n
bi

rç
al

ış
m

ad
an

so
nr

a
ak

şa
m

ye
m

eğ
i

sa
at

ig
el

di
.

Ee
n

vr
ie

nd
va

n
je

he
ef

t
je

ge
v-

ra
ag

d
om

na
ar

de
bi

bl
io

th
ee

k
te

ko
-

m
en

om
aa

n
he

t
gr

oe
ps

pr
oj

ec
t

te
w

er
ke

n.
N

a
ve

le
ur

en
st

ud
er

en
is

he
tt

ijd
vo

or
he

ta
vo

nd
et

en
.

(S
en

)
ar

ka
da

şı
na

ne
za

m
an

ye
m

ek
yi

ye
ce

ği
ni

so
r.

16
Ev

de
ki

rl
i

ça
m

aş
ır

la
r

bi
ri

km
iş

.
Ev

ar
ka

da
şı

nı
n

bu
gü

n
bo

ş
gü

nü
ve

ça
m

aş
ır

la
rı

yı
ka

m
a

sı
ra

sı
on

da
.

D
e

w
as

m
an

d
bi

j
je

th
ui

s
is

vo
l.

V
an

da
ag

is
he

t
de

vr
ije

da
g

va
n

je
hu

is
ge

no
te

,e
n

he
ti

s
ha

ar
be

ur
to

m
de

w
as

te
do

en
.

(S
en

)
ev

ar
ka

da
şı

nd
an

bu
gü

n
ça

m
aş

ır
la

rı
yı

ka
m

as
ın

ıi
st

e.

17
Bi

r
ar

ka
da

şı
n

uz
un

za
m

an
dı

r
iş

ar
ıy

or
.I

nt
er

ne
tt

e
on

a
ço

k
uy

gu
n

bi
r

ila
n

ya
yı

nl
an

m
ış

.

Ee
n

vr
ie

nd
va

n
jo

u
is

al
la

ng
op

zo
ek

na
ar

ee
n

ba
an

.
Ee

n
ad

ve
rt

en
-

ti
e

di
e

ze
er

ge
sc

hi
kt

is
vo

or
he

m
is

zo
ju

is
tg

ep
ub

lic
ee

rd
.

(S
en

)
ar

ka
da

şı
na

bu
ila

nı
gö

rü
p

gö
rm

ed
iğ

in
is

or
.
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C
on

ti
nu

ed
fr

om
pr

ev
io

us
pa

ge

ID
St

or
y

in
Tu

rk
is

h
St

or
y

in
D

ut
ch

Pr
im

e
Se

nt
en

ce

18
Ü

nl
ü

bi
rm

üz
ik

gr
ub

u
ya

şa
dı

ğı
n

şe
-

hi
rd

e
ko

ns
er

ve
re

ce
k.

Bi
le

tl
er

ya
rı

n
sa

ba
h

sa
tı

şa
çı

ka
ca

k.

Ee
n

be
ro

em
de

ba
nd

ga
at

op
tr

ed
en

in
jo

uw
st

ad
.

D
e

ka
ar

tje
s

zi
jn

m
or

-
ge

n
te

ko
op

.

(S
en

)
ka

rd
eş

in
e

ya
rı

n
bi

le
t

al
m

ay
a

gi
di

p
gi

de
m

ey
ec

eğ
in

is
or

.

19

Ö
de

vi
n

iç
in

bi
r

ki
ta

p
ge

re
kl

i,
am

a
bu

ki
ta

p
hi

çb
ir

ki
ta

pç
ıd

a
bu

lu
n-

m
uy

or
.

Bu
gü

n
bi

r
ar

ka
da

şı
n

ay
nı

ki
ta

bı
sı

nı
fa

ge
ti

rd
i.

Er
is

ee
n

bo
ek

no
di

g
vo

or
je

hu
is

w
er

k,
m

aa
r

he
ti

s
ni

et
ve

rk
ri

jg
-

ba
ar

in
bo

ek
w

in
ke

ls
.

V
an

da
ag

br
a-

ch
tj

e
kl

as
ge

no
ot

he
tb

oe
k

m
ee

na
ar

de
kl

as
.

(S
en

)
bu

ar
ka

da
şı

na
ki

ta
bı

ne
re

de
n

bu
ld

uğ
un

u
so

r.

20

Bu
ak

şa
m

tü
m

ça
lış

an
la

r
iç

in
bi

r
şi

rk
et

ye
m

eğ
i

va
r.

A
nc

ak
öğ

le
de

n
so

nr
a

bi
rd

en
bi

re
ka

r
ya

ğm
ay

a
ba

şl
ad

ı.

V
an

av
on

d
is

er
ee

n
be

dr
ijf

sd
in

er
vo

or
al

le
m

ed
ew

er
ke

rs
.

M
aa

r
in

de
m

id
da

g
is

he
t

pl
ot

se
lin

g
ga

an
sn

ee
uw

en
.

(S
en

)
iş

ar
ka

da
şı

na
ak

şa
m

ye
-

m
eğ

in
e

gi
di

p
gi

tm
ey

ec
eğ

in
is

or
.

21
Ç

ok
si

ga
ra

iç
en

bi
r

ku
ze

ni
n

va
r.

G
eç

en
le

rd
e

do
kt

or
u

on
a

si
ga

ra
yı

bı
ra

km
as

ın
ıs

öy
le

m
iş

.

Je
ne

ef
is

ee
n

zw
ar

e
ro

ke
r.

O
nl

an
gs

ze
i

zi
jn

ar
ts

da
t

hi
j

m
oe

st
st

op
pe

n
m

et
ro

ke
n.

(S
en

)
ku

ze
ni

ne
si

ga
ra

yı
bı

ra
kı

p
bı

ra
km

ad
ığ

ın
ıs

or
.

22
Tü

m
gü

n
bo

yu
nc

a
ka

rd
eş

in
te

le
-

fo
nu

nu
aç

m
ad

ı,
am

a
ge

ce
ya

rı
sı

ev
e

ge
ld

i.

Je
br

oe
r

he
ef

t
de

he
le

da
g

zi
jn

te
le

-
fo

on
ni

et
op

ge
no

m
en

m
aa

r
kw

am
om

m
id

de
rn

ac
ht

th
ui

s.

(S
en

)
ka

rd
eş

in
e

tü
m

gü
n

ne
re

de
ol

du
ğu

nu
so

r.

23

Eş
in

in
do

ğu
m

gü
nü

iç
in

pl
an

la
na

n
bi

r
pa

rt
i

va
r.

Eş
in

in
ab

la
sı

sa
na

ya
rd

ım
et

m
ek

iç
in

da
ve

tl
ile

ri
ar

a-
m

ay
a

ba
şl

am
ış

.

Er
is

ee
n

fe
es

tje
ge

pl
an

d
vo

or
de

ve
rj

aa
rd

ag
va

n
je

m
an

.
O

m
je

te
he

lp
en

is
de

zu
s

va
n

je
m

an
be

-
go

nn
en

de
ga

st
en

te
be

lle
n.

(S
en

)
on

a
pa

rt
iy

e
ki

m
le

ri
da

ve
t

et
-

ti
ği

ni
so

r.
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C
on

ti
nu

ed
fr

om
pr

ev
io

us
pa

ge

ID
St

or
y

in
Tu

rk
is

h
St

or
y

in
D

ut
ch

Pr
im

e
Se

nt
en

ce

24

Bu
sa

ba
h

ço
cu

ğu
n

ha
st

al
an

dı
.

Ba
kı

cı
nı

n
ge

lm
es

in
e

da
ha

ik
i

sa
at

va
r.

To
pl

an
tın

sa
bi

r
sa

at
so

nr
a

ba
şl

ıy
or

.

A
fg

el
op

en
m

aa
nd

ag
is

je
ki

nd
zi

ek
ge

w
or

de
n.

H
et

du
ur

tn
og

tw
ee

uu
r

vo
or

da
t

ha
ar

ba
by

si
tt

er
ko

m
t.

Je
ve

rg
ad

er
in

g
be

gi
nt

ov
er

ee
n

uu
r.

(S
en

)
on

a
bu

gü
n

bi
ra

z
er

ke
n

ge
lip

ge
le

m
ey

ec
eğ

in
is

or
.

25
O

ku
l

üc
re

ti
ni

öd
em

ek
iç

in
ta

nı
na

n
sü

re
bi

tt
i.

A
nc

ak
ai

le
n

şu
an

öd
em

e
ya

pa
bi

le
ce

k
du

ru
m

da
de

ği
l.

D
e

te
rm

ijn
vo

or
he

tb
et

al
en

va
n

he
t

co
lle

ge
ge

ld
is

vo
or

bi
j.

M
aa

r
he

t
is

vo
or

uw
ge

zi
n

ni
et

m
og

el
ijk

om
nu

te
be

ta
le

n.

(S
en

)o
ku

la
öd

em
ey

ib
ir

ha
ft

a
so

nr
a

ya
pa

ca
ğı

nı
zı

sö
yl

e.

26

K
ar

de
şi

n
ya

rı
n

sa
ba

h
se

ni
n

ya
şa

dı
ğı

n
şe

hr
e

ge
le

ce
k

ve
se

n-
in

le
en

ya
kı

n
za

m
an

da
gö

rü
şm

ek
is

ti
yo

r.

Je
br

oe
r

ko
m

tn
aa

r
jo

uw
st

ad
en

w
il

je
zo

sn
el

m
og

el
ijk

zi
en

.
(S

en
)

on
a

ya
rı

n
ak

şa
m

gö
rü

şe
bi

le
-

ce
ği

ni
zi

sö
yl

e.

27
A

rk
ad

aş
ın

ai
le

si
ni

gö
tü

rm
ek

iç
in

bi
r

re
st

or
an

ön
er

m
en

i
is

te
di

.
A

i-
le

ni
n

ço
k

se
vd

iğ
ib

ir
ye

r
va

r.

Je
vr

ie
nd

vr
oe

g
je

om
he

m
ee

n
re

st
au

ra
nt

aa
n

te
be

ve
le

n
om

zi
jn

ge
zi

n
m

ee
na

ar
to

e
te

ne
m

en
.

Er
is

ee
n

pl
ek

w
aa

r
je

fa
m

ili
e

er
g

va
n

ho
ud

t.

(S
en

)a
rk

ad
aş

ın
a

o
re

st
or

an
ıa

ile
ce

k
ço

k
se

vd
iğ

in
iz

is
öy

le
.

28
Ya

rı
n

bu
lu

şm
ak

is
te

ye
n

ar
ka

da
şı

n
bi

si
kl

et
ib

oz
ul

m
uş

.
A

ra
ba

nı
zd

a
bi

r
ki

şi
lik

ye
r

va
r.

D
e

fie
ts

va
n

de
vr

ie
nd

di
e

m
or

ge
n

m
et

je
w

il
af

sp
re

ke
n

is
ka

po
t.

Er
is

no
g

ee
n

pl
ek

vr
ij

in
je

au
to

.

(S
en

)
ar

ka
da

şı
na

on
u

ar
ab

ay
la

al
ab

ile
ce

ği
ni

zi
sö

yl
e.
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C
on

ti
nu

ed
fr

om
pr

ev
io

us
pa

ge

ID
St

or
y

in
Tu

rk
is

h
St

or
y

in
D

ut
ch

Pr
im

e
Se

nt
en

ce

29

Bi
r

ar
ka

da
şı

n
se

ni
ve

ai
le

ni
dü

ğü
nü

ne
da

ve
t

et
ti

.
D

üğ
ün

ba
şk

a
bi

r
şe

hi
rd

e
ol

ac
ağ

ı
iç

in
ka

la
ca

k
ye

r
bu

lm
ak

ge
re

k.

Ee
n

vr
ie

nd
in

va
n

jo
u

he
ef

t
jo

u
en

je
fa

m
ili

e
ui

tg
en

od
ig

d
op

ha
ar

br
ui

lo
ft

.
O

m
da

t
de

br
ui

lo
ft

pl
aa

ts
-

vi
nd

t
in

ee
n

an
de

re
st

ad
,i

s
ac

co
m

-
m

od
at

ie
no

di
g.

(S
en

)
ar

ka
da

şı
na

dü
ğü

nd
en

so
nr

a
bi

r
ot

el
de

ka
la

ca
ğı

nı
zı

sö
yl

e.

30
Bu

ay
ki

m
aa

şı
n

he
sa

bı
na

ya
tm

am
ış

.
Ba

zı
iş

ar
ka

da
şl

ar
ın

da
bu

du
ru

m
-

da
n

şi
ka

ye
te

tt
i.

D
ez

e
m

aa
nd

is
je

sa
la

ri
s

ni
et

op
je

re
ke

ni
ng

ge
st

or
t.

So
m

m
ig

e
va

n
je

co
lle

ga
’s

he
bb

en
oo

k
ge

kl
aa

gd
ov

er
de

ze
si

tu
at

ie
.

(S
en

)
şi

rk
et

m
uh

as
eb

ec
is

in
e

m
aa

şl
ar

ın
ız

ı
ha

la
al

am
ad

ığ
ın

ız
ı

sö
yl

e.

31

Ev
ar

ka
da

şı
n

sa
na

kö
pe

ği
yü

rü
yü

şe
çı

ka
rm

ay
ı

ön
er

di
.

Pa
rk

ta
bi

ri
ya

nı
nı

za
ge

lip
kö

pe
kl

er
in

e
sı

kl
ık

la
do

la
şt

ır
m

ak
ge

re
kt

iğ
in

is
or

du
.

Je
hu

is
ge

no
ot

st
el

de
vo

or
om

m
et

de
ho

nd
na

ar
he

t
pa

rk
te

ga
an

.
Ie

m
an

d
in

he
tp

ar
k

be
na

de
rd

e
je

en
vr

oe
g

je
ho

e
va

ak
ho

nd
en

m
oe

te
n

w
or

de
n

ui
tg

el
at

en
.

(S
en

)
on

a
kö

pe
ği

gü
nd

e
ik

i
ke

z
dı

şa
rı

çı
ka

rd
ığ

ın
ız

ıs
öy

le
.

32

A
rk

ad
aş

la
rı

n
ta

ti
li

çi
n

bi
ro

te
lr

ez
er

-
va

sy
on

u
ya

pm
an

ı
is

te
di

.
Te

le
-

fo
nd

ak
i

gö
re

vl
i

ka
ç

ki
şi

lik
od

a
is

-
te

di
ği

ni
so

ru
yo

r.

Je
vr

ie
nd

en
vr

oe
ge

n
je

om
ee

n
ho

te
lr

es
er

ve
ri

ng
vo

or
de

va
ka

nt
ie

te
m

ak
en

.
D

e
pe

rs
oo

n
aa

n
de

te
le

-
fo

on
vr

aa
gt

je
ho

ev
ee

lm
en

se
n

er
op

de
ka

m
er

zu
lle

n
ve

rb
lij

ve
n.

(S
en

)
bu

ki
şi

ye
od

ad
a

dö
rt

ki
şi

ka
la

ca
ğı

nı
zı

sö
yl

e.
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C
on

ti
nu

ed
fr

om
pr

ev
io

us
pa

ge

ID
St

or
y

in
Tu

rk
is

h
St

or
y

in
D

ut
ch

Pr
im

e
Se

nt
en

ce

33

K
ar

de
şi

n
se

ni
ve

ik
i

ar
ka

da
şı

nı
ye

-
m

eğ
e

çı
ka

rd
ı.

Bu
lu

şm
a

sa
at

i
ge

ld
i

am
a

ar
ka

da
şl

ar
ı

ge
ç

ka
ld

ı.
G

ar
so

n
m

as
an

ız
a

ya
kl

aş
ıy

or
.

Je
br

oe
r

na
m

jo
u

en
zi

jn
tw

ee
vr

ie
nd

en
m

ee
ui

t
et

en
.

H
et

is
nu

de
af

ge
sp

ro
ke

n
ti

jd
,

m
aa

r
zi

jn
vr

ie
nd

en
zi

jn
la

at
.

D
e

ob
er

ko
m

t
na

ar
je

ta
fe

l.

(S
en

)
ga

rs
on

a
si

pa
ri

ş
ve

rm
ek

iç
in

ar
ka

da
şl

ar
ın

ız
ıb

ek
le

di
ği

ni
zi

sö
yl

e.

34
K

ız
ka

rd
eş

le
ri

n
ka

hv
al

tı
et

m
ek

is
ti

yo
r.

H
av

a
ço

k
gü

ze
lo

ld
uğ

u
iç

in
dı

şa
rı

da
ye

m
ek

m
üm

kü
n.

Je
zu

ss
en

w
ill

en
on

tb
ijt

en
.

O
m

da
t

he
t

w
ee

r
zo

le
kk

er
is

,
is

he
t

m
o-

ge
lij

k
om

bu
it

en
te

et
en

.

(S
en

)
on

la
ra

ev
in

ba
hç

es
in

de
ka

hv
al

tı
ed

eb
ile

ce
ği

ni
zi

sö
yl

e.

35

Bu
sa

ba
h

ça
la

n
te

le
fo

n
se

ni
uy

an
dı

rd
ı.

G
ör

ün
üş

e
gö

re
ar

ka
da

şı
n

dü
n

ak
şa

m
se

ni
de

-
fa

la
rc

a
ar

am
ış

am
a

bu
la

m
am

ış
.

Ee
n

te
le

fo
on

tje
he

ef
t

je
va

no
ch

te
nd

w
ak

ke
r

ge
m

aa
kt

.
Bl

ijk
ba

ar
he

ef
t

je
vr

ie
nd

je
gi

st
er

av
on

d
va

ak
ge

be
ld

m
aa

r
je

ni
et

ku
nn

en
be

re
ik

en
.

(S
en

)
ar

ka
da

şı
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ğı

nı
so

r.

44
En

se
vd

iğ
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Appendix B

Model summary of the final model

Generalized linear mixed model fit by maximum likelihood (Laplace Approxima-
tion) [glmerMod]

Family: binomial (logit)

Formula: pro ~ (1|participant) + (1|item) + langmode + priming + lang-
mode:priming + itempretest + dominance + langmode:dominance + priming:dominance
+ langmode:priming:dominance

Control: glmerControl(optimizer = "bobyqa")

AIC BIC logLik deviance df. resid
881.8 927.4 -431.9 863.8 1164

Scaled residuals
Min 1Q Median 3Q Max
-2.3314 -0.3755 -0.2161 -0.1004 11.8910

Random effects
Groups Name Variance Std. Dev.
item (Intercept) 0.5714 0.7559
participant (Intercept) 2.5240 1.5887

Number of obs: 1175, groups: item, 48; participant, 28

Fixed effects Estimate Std. Error z value Pr(>|z|)
(Intercept) -1.32 0.42 -3.19 0.0014 **
langmode -1.04 0.28 -3.66 0.0002 ***
priming -0.20 0.25 -0.81 0.4194
itempretest 2.40 0.69 3.46 0.0005 ***
dominance -0.01 0.01 -1.28 0.2009
langmode × priming 1.26 0.38 3.23 0.0009 ***
priming × dominance 0.01 0.01 2.01 0.0440 **
langmode × priming × dominance 0.01 0.01 0.86 0.3878
∗∗∗p < 0.001, ∗∗p < 0.01, ∗p < 0.05
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Appendix C

Absent effects

(A) Priming (B) Language dom-
inance

(C) Language mode * priming * dominance

FIGURE C.1: Effect plots of the nonsignificant predictors included in
the final mixed logit model
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