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Chapter 1

General Introduction



2 The Role of Lexico-Syntactic Features in Noun Phrase Production
and Comprehension

1.1 Background

Over half of the world’s population speaks more than one language,
making bilingualism' a widespread phenomenon rather than an exception
(Grosjean, 1982). This prevalence naturally raises one important question
in the field of bilingualism (e.g., Desmet & Duyck, 2007), i.e., how do
bilingual speakers manage two distinct languages in their minds? To
answer this question, accumulating research has first established that
bilinguals undoubtedly differ from monolinguals in certain ways, such as
vocabulary size and verbal skills (e.g., Bialystok et al., 2010; Bialystok &
Luk, 2012), as well as cognitive patterns and lexical retrieval (e.g., response
time and accuracy in picture-naming tasks, word production, and
comprehension, see Bialystok et al., 2008; Gollan et al., 2005; Costa &
Santesteban, 2004; Hernandez et al., 2000; Gollan et al., 2007; Roberts et
al., 2002). From a psycholinguistic perspective, most theories of bilingual
lexical access propose that both lexicons in a bilingual’s mind are activated
in parallel (e.g., Costa et al., 1999a; De Bot, 1992; De Bot & Schreuder,
1993; Dijkstra & Van Heuven, 1998; Green, 1986; Roelofs, 1998).
According to these theories, bilinguals undergo a more complex and
multi-staged process than monolinguals when producing a word: first, to-
be-produced lexical items are activated simultaneously in both used and
non-used languages; then, an external production rule determines the
target language; third, the highest activated target lexical item in the chosen
language is ultimately produced while suppressing those of the non-used

languages.

A widely held view is that bilingualism often arises not from deliberate
personal choice, but from circumstances such as birthplace, migration
background, or the language patterns prevalent within an individual’s
community (Bialystok et al., 2012). This is especially evident among eatly
Spanish—Chinese bilinguals living in a young but stable immigrant comm-
unity in Barcelona, Spain, where consistent heritage language use and rich

!In this thesis, bilingualism is used as a cover term to refer broadly to individuals who
speak two or more languages.
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language contact often create a context of frequent use of two languages.
This thesis thus focuses on this bilingual population, not only because
their language practices offer rich opportunities to study bilingual language
processing, but also because they remain notably understudied in existing
research. Specifically, we defined early Spanish-Chinese bilinguals as
individuals who acquired Chinese as a heritage language (HL), that is, as
their home language learned in a Chinese-speaking household environm-
ent, and Spanish through formal educational settings in Spain. Moreover,
we included two baseline comparison groups, Mandarin Chinese speakers
and Spanish speakers, to establish language-specific patterns and provide
essential reference points for identifying strategies or deviations unique to
bilinguals. Rather than labeling these participants as monolinguals, we
defined them more precisely: Mandarin Chinese speakers are individuals
born and raised in monolingual Chinese-speaking environments in China,
and Spanish speakers are those born and raised in Spanish-speaking
countries. This approach acknowledges that even individuals raised in pre-
dominantly single-language environments may possess some knowledge
of other languages. Notably, these two groups were included only in the
unilingual® investigations in this thesis.

The central languages of interest in this thesis are Spanish and
Mandarin Chinese (hereafter, “Chinese” refers to Mandarin Chinese), as
these two languages differ markedly in their typological and grammatical
systems, providing a compelling case for exploring bilingual language
processing. Specifically, they contrast not only in typology, with Spanish
being a fusional language with rich inflectional morphology, while Chinese
is isolating with minimal morphology, but also in key lexico-syntactic

2 In this thesis, unilingual refers to the use of only one language by bilingual speakers,
typically in a task or interaction conducted in a single language. It describes the language
mode, not the speaker type. In contrast, monolingual refers to individuals who primarily
use one language in their daily lives or to tasks involving exclusively monolingual
patticipants. This distinction ensures that the term unilingual is reserved for describing
the single-language use of bilinguals, while monolingual pertains to both speaker identity
and task composition.
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features. In this thesis, lexico-syntactic features are broadly defined as
properties of a word that reflect both its lexical characteristics (such as
meaning or category, e.g., noun, verb) and its syntactic role or behavior
within a sentence (such as agreement). These features help determine how
words combine to form phrases and sentences, and how they interact with
grammatical rules. Examples of lexico-syntactic features include gramma-
tical gender, classifier systems, and adjective placements (see detailed
descriptions in Section 1.2). In Spanish, grammatical gender is an inherent
feature of nouns, requiring determiners and adjectives to agree with nouns
in gender (Roca, 1989; Harris, 1991). For example, larzy mesarsy “the
table”, where the feminine determiner la agrees in gender with the
feminine noun mesa. In contrast, Chinese lacks grammatical gender but
instead employs a classifier system, where classifiers are obligatorily placed
after numerals or demonstratives but before nouns (Li & Thompson,
1981). The selection of classifiers largely depends on the semantic
properties of nouns they modify, such as animacy, shape, size, function,
and consistency (Li & Thompson, 1981; Myers & Tsay, 2000). For
instance, —#f#%, /yilkelshu4/ [one + classifier-kel + tree], “one tree”,
both the classifier £Z /kel/ and the noun % /shud/ “tree” refer to plants
(Guo, 2002). Another point of contrast lies in the adjective placements:
Spanish typically places adjectives after nouns (e.g., guante amarillo, [glove
yellow], “yellow glove”), whereas Chinese adjectives generally precede
nouns (e.g., 2 B JFE, [yellow glove], “yellow glove”). These structural
differences provide a rich context for examining how bilingual speakers
navigate the lexico-syntactic features across their languages during pro-
duction and comprehension.

Taken together, these lexico-syntactic contrasts between Spanish and
Chinese create “conflict sites” for bilingual speakers (Poplack & Meechan,
1998), where the grammatical rules of the two languages differ. To under-
stand how bilinguals mentally navigate such lexico-syntactic differences
across languages, it is essential to first examine how these features function
in each language individually. Unlike the adjective placements, which exist
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in both languages but are realized differently, grammatical gender and
classifiers are language-specific lexico-syntactic features that exist in
Spanish and Chinese, respectively, but serve comparable grammatical
functions. Among these, grammatical gender stands out as one of the most
extensively studied lexico-syntactic features, particularly in monolingual
language production, as evidenced by the well-documented gender
congruency effect (c.g., Burki et al., 2016; Heim et al., 2009; La Hejj et al.,
1998; Schiller, 2013; Schiller & Caramazza, 2003; Schiller & Costa, 20006;
Schriefers & Teruel, 2000; Starreveld & La Heij, 2004). The gender
congruency effect refers to a more efficient and accurate processing of
gender-congruent nouns (i.e., nouns and determiners or adjectives agree
in gender) compared to gender-incongruent nouns (i.e., nouns and
determiners or adjectives disagree in gender, see Wang & Schiller, 2019;
Sa Leite et al., 2022 and Birki et al., 2023 for overviews).

According to the influential Levelt, Roelofs, and Meyer (LRM) speech
production model (Levelt et al., 1999), there are three main stages to
produce a word. First, the to-be-produced word is conceptualised. Then,
the concept is lexicalised, which activates and encodes the grammatical
properties (e.g, grammatical gender, classifiers, number, etc.) and phonol-
ogical and phonetic form of the word. Finally, the to-be-produced word
is articulated. This production process is mostly examined in a picture-
naming task using the picture-word interference (PWI) paradigm (Rosin-
ski et al., 1975), where speakers are asked to name a target picture while
ignoring a simultaneously presented distractor word. In this context, the
gender nodes for both the target and the distractor are activated. When
the target and distractor mismatch in gender (ie., gender-incongruent
condition), the gender feature of the distractor word competes with that
of the target picture, resulting in a longer time to name the picture.
Conversely, when the target and the distractor have an agreement in
gender (gender-congruent condition), they activate the same gender node,
where no competition occurs and results in shorter naming latencies. This
difference in processing, reflected by faster naming latencies in the gender-
congruent condition, is referred to as the gender congruency effect. This
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effect has been extensively documented in Germanic languages (see Wang
& Schiller, 2019; S Leite et al., 2022 and Burki et al., 2023 for an overview),
while controversial results have been observed in Romance languages,
where this effect has been reported to either exist, be absent, or even
reverse, especially in Spanish NP production (see Section 1.2.1 for detailed
descriptions). This motivates the present thesis to first investigate whether
Spanish speakers show a gender congruency effect in Spanish NP produc-
tion. Establishing this baseline is essential for understanding how gramma-
tical gender is processed in unilingual contexts, which in turn provides a
foundation for examining how bilingual speakers process grammatical ge-
nder in bilingual speech contexts.

Another comparable lexico-syntactic feature is the numeral classifier
system in Chinese, which has received much less investigation, especially
regarding its processing in bilingual speech production. Like grammatical
gender, classifiers are processed through the same stages of word produc-
tion proposed in the LRM model (Levelt et al., 1999), from conceptualisa-
tion to lexical encoding of grammatical properties and finally to articu-
lation (see Wang & Schiller, in press and Qian, in press for overviews). In
monolingual speech production, a phenomenon known as the classifier
congruency effect has been consistently documented using the PWI
paradigm (e.g., Wang et al., 2006; Huang & Schiller, 2021). This effect
shows that speakers name pictures faster when the distractor and target
picture match regarding their classifiers (classifier-congruent condition)
than when there is a mismatch (classifier-incongruent condition). Specifi-
cally, studies using the PWI-based picture-naming task have demonstrated
that Chinese speakers produce classifier-NPs more quickly under classifi-
er-congruent conditions than under classifier-incongruent conditions, as
the classifier of the distractor competes with that of the target under
classifier-incongruent conditions, leading to longer naming latencies (e.g.,
Wang et al., 2006; Huang & Schiller, 2021). While this effect has been well-
documented among monolingual Chinese speakers, it is still unclear whe-
ther bilingual speakers exhibit a similar classifier congruency effect when
processing classifiers in unilingual Chinese. Addressing this gap, the pres-
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ent thesis also aims to investigate how Spanish—Chinese bilinguals process
classifiers in such unilingual contexts.

Before we delve into how bilinguals manage grammatical gender,
classifiers, and adjective placements across their two languages, it is first
essential to clarify what we mean by bilingual in this thesis. Following
Grosjean (1992, p. 51), bilinguals are defined as *“...those people who need
and use two (or more) languages in their everyday lives.” In previous
research, bilingual speakers are often suggested to activate both their
languages in parallel during speech production and comprehension (e.g.,
De Bot, 1992; De Bot & Schreuder, 1993; Dijkstra & Van Heuven, 1998;
Green, 19806), making it unlikely for one language to be fully “switched
off”, even when in single-language contexts (Desmet & Duyck, 2007). As
a result of such parallel activation, bilingual speakers do not simply manage
two separate linguistic systems in isolation; rather, they often alternate
between them and integrate elements from both languages within a single
conversation, a phenomenon known as code-switching (CS) (Poplack,
1980; Deuchar, 2012). Interestingly, it has also been observed that
bilinguals actively make choices about when, where, and with whom to
use one language or to mix the two in code-switching (Parafita Couto et
al., 2023). Thus, studying code-switched speech often offers a unique
window to our understanding of language, as it can reveal patterns that
might remain hidden when examining a single language (Parafita Couto et
al., 2023). In this way, combining the investigation of code-switched
speech with an analysis of how bilinguals process and manage lexico-
syntactic features across their two languages provides a more comprehen-
sive perspective than studies limited to monolingual speakers or contexts.
This thesis therefore shifts the focus away from monolingual contexts,
aiming to use bilingualism instead as a gateway into the mechanisms
underlying these lexico-syntactic features, both in unilingual and bilingual
language modes. In doing so, it allows us to observe not only how these
features are processed in a single-language mode but also how they interact
across two languages, thereby offering insights into a relatively comprehe-
nsive understanding of bilingual language processing.
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Building on this aim, this thesis then extends the investigation by
examining how grammatical gender, classifiers, and adjective placement
are managed and processed in code-switched speech. It is widely accepted
that code-switching does not involve a random mixture of two languages
but follows specific rules (e.g., Poplack, 1980; Deuchar, 2012; Bullock &
Toribio, 2009). Accordingly, previous studies have first explored how gra-
mmatical gender is processed and assigned in code-switched speech, parti-
cularly in mixed NPs involving gender-marked determiners with non-
gender-marked nouns (cf. Bellamy & Parafita Couto, 2022). Specific to
language combinations involving Spanish (e.g., Spanish—English), previ-
ous studies have identified three main strategies for gender assignment (cf.
Bellamy & Parafita Couto, 2022; also see Section 1.2.1 for detailed
descriptions). This includes assigning gender based on either translation
equivalents or morpho-phonological properties of nouns, or by defaulting
to masculine, which serves as the default gender in Spanish (see Bellamy
& Parafita Couto, 2022 for an overview). By contrast, to date, no studies
have systematically examined how classifiers are assigned in code-switched
speech. Given the similar noun-based nature of both grammatical gender
and classifier systems, it is plausible that comparable assignment strategies
apply to classifiers. Thus, we propose that classifiers may be assigned using
translation equivalents, morpho-phonological cues, or defaulting to the
general classifier ge, which is used as default in Chinese (Myers & Tsay,
2000, see detailed descriptions in Section 1.2.2). In doing so, this thesis
systematically investigates how grammatical gender and classifiers are
assigned and processed in mixed NPs, thereby shedding light on the strate-
gies Spanish—Chinese bilinguals employ when navigating these two lexico-
syntactic features across their two languages.

Additionally, adjective placement, as a unique “conflict site”, emerges
in bilingual contexts where the conflict depends on whether adjectives
come before or after nouns in the language involved. This issue has been
extensively explored in several studies using different methodologies
across language combinations (e.g., Balam & Parafita Couto, 2019;
Stadthagen-Gonzalez et al., 2019; Parafita Couto & Gullberg, 2019; Pablos
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et al., 2019; Vanden Wyngaerd, 2017; Parafita Couto et al., 2015; Parafita
Couto et al., 2017; Vaughan-Evans et al., 2020; Van Osch et al., 2023; also
see overview in Appendix 6.A in Chapter 6). These studies examined such
adjective placement conflicts based on predictions of two theoretical
frameworks, including the Matrix Language Frame (MLF; Myers-Scotton,
1993, 2002) and the Minimalist Program (MP)-based approaches (Cantone
& MacSwan, 2009). These models capture different aspects of syntactic
constraints and differ in predictions: the MLF (Myers-Scotton, 1993, 2002)
proposes that code-switched sentences involve a matrix language (ML)
that provides the morphosyntactic frame and an embedded language (EL)
that supplies lexical items, and thus predicts that the word order of ML
determines adjective positions. In contrast, MP-based approaches (Canto-
ne & MacSwan, 2009) argue that code-switching should be governed by
the same grammatical principles as monolingual syntax, and thus gramma-
tical features are determined by the properties of individual lexical items.
Thus, regarding adjective placement in code-switching, Cantone and
MacSwan (2009) follow Cinque’s (1994, 1999) proposal that adjectives are
universally placed before nouns (see Section 1.2.3 for detailed descripti-
ons). Based on this, they reach the descriptive generalization that adjective
placement should be determined by the language of the adjective itself.
Notably, although these two models capture different aspects of adjective-
noun patterns and differ in assumptions, their predictions sometimes
converge or diverge, i.e., adjective positions may align with both models,
with only one, or with neither.

To date, previous studies have examined predictions of these two
models and yielded inconclusive results regarding fully explaining gramm-
atical patterns in adjective placement in code-switched speech (see Section
1.2.3 for detailed descriptions). Specifically, while some studies, such as
those on English—Welsh (e.g., Parafita Couto et al., 2015), Spanish—Engli-
sh (e.g., Balam & Parafita Couto, 2019), Papiamento—Dutch (e.g., Parafita
Couto & Gullberg, 2019), and Spanish—Dutch/Papiamento—Dutch (e.g,
Van Osch et al.,, 2023), found evidence supporting predictions of both
models, others like French—Dutch (e.g., Vanden Wyngaerd, 2017), Welsh-
—English (e.g., Parafita Couto et al., 2017; Vaughan-Evans et al., 2020),
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Spanish—English (e.g., Stadthagen-Gonzalez et al., 2019), and Papiamen-
to—Dutch (e.g., Pablos et al., 2019) suggested that adjective-noun patterns
could be explained by either the MLF or MP, or neither of them (see
Appendix 6.A in Chapter 6). Although these findings are inconclusive, the
preference for noun insertion has been consistently observed in previous
studies (e.g., Parafita Couto et al., 2015; Vanden Wyngaerd, 2017; Van
Osch et al., 2023). This thesis therefore seeks to build on these findings
by systematically examining how Spanish—Chinese bilinguals process
syntactic constraints proposed by these two models in placing adjectives
within mixed adjective-noun nominal constructions. In doing so, it aims
to deepen our understanding of bilingual syntactic integration while also
exploring whether these bilingual speakers exhibit a preference for noun
insertion as part of their integration strategy.

Taken together, the combined investigation of grammatical gender,
classifiers, and adjective placement is crucial for a comprehensive under-
standing of bilingual language processing. These three lexico-syntactic
features represent distinct but parallel grammatical systems that vary
significantly across Spanish and Chinese. Grammatical gender is exclusive
to Spanish, while classifiers are unique to Chinese; however, both function
as noun-based lexico-syntactic features that require selection based on the
morpho-phonological or semantic properties of the noun. Despite their
language-specific nature, they offer a valuable basis for examining how
bilinguals manage comparable grammatical functions across different
linguistic systems. For instance, analyzing bilinguals’ processing of gramm-
atical gender in unilingual Spanish and classifiers in unilingual Chinese
enables us to investigate whether similar strategies are employed across
these structurally distinct systems. Moreover, exploring these features in
bilingual Spanish—Chinese contexts sheds light on the extent to which
shared processing mechanisms underlie cross-linguistic integration. How-
ever, given that grammatical gender and classifiers are language-specific
lexico-syntactic features that exist independently in each language, they
cannot directly inform us about how the two linguistic systems are integra-
ted or interact in the bilingual mind. In contrast, adjectives are present in
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both Spanish and Chinese but differ in their syntactic placement. This
shared yet structurally divergent feature provides a unique opportunity to
examine how bilinguals resolve syntactic conflicts when both languages
encode the same lexico-syntactic feature differently across their languages.
While Spanish adjectives encode grammatical gender, which is absent in
Chinese adjectives, we focus here on the shared feature, namely the linear
order of adjectives and nouns, rather than the language-specific feature of
grammatical gender. Moreover, since grammatical gender does not affect
the placement of adjectives, it is not considered in our discussion of
adjective placements. As such, adjective placement complements the study
of grammatical gender and classifiers by enabling us to explore an aspect
that is not fully captured by language-specific features alone. Collectively,
the examination of grammatical gender, classifiers, and adjective place-
ment offers a more holistic understanding of how lexico-syntactic features
are processed and integrated in bilingual speech.

The overarching aim of this dissertation is to uncover how grammati-
cal constraints, task types/demands, and undetlying cognitive processing
mechanisms guide bilinguals’ production and comprehension of lexico-
syntactic features across languages, in both unilingual and bilingual conte-
xts. This is accomplished through four core areas of exploration: first, we
examine the gender congruency effect in unilingual Spanish NP pro-
duction using data from Spanish speakers and establish a baseline for how
grammatical gender is processed in unilingual contexts. Second, we
explore the classifier congruency effect in unilingual Chinese NP produc-
tion, drawing on data from both Mandarin Chinese speakers and eatly
Spanish—Chinese bilinguals. This comparison helps determine whether
bilinguals process classifiers in a way similar to Mandarin Chinese speakers
and provides a basis for understanding how bilinguals employ classifiers
in unilingual Chinese. Together, these first two investigations provide
initial insights into how comparable lexico-syntactic features across
languages are processed and produced in unilingual contexts. Third, we
analyze the strategies bilinguals use to assign grammatical gender and
classifiers in mixed NPs through multi-task approaches, aiming to
understand how bilinguals navigate and assign lexico-syntactic features in
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bilingual contexts, particularly during code-switching. Fourth, we investig-
ate how bilinguals resolve syntactic conflicts that arise from the different
word order preferences of adjectives in Spanish and Chinese, aiming to
understand how bilinguals integrate their two language in bilingual
contexts.

The remainder of this section is structured to provide a detailed
description of these lexico-syntactic features in both unilingual and bilin-
gual contexts. First, section 1.2 offers an overview of key lexico-syntactic
features across languages in both unilingual and bilingual contexts.
Specifically, subsection 1.2.1 reviews grammatical gender, with a focus on
Spanish in particular. Subsection 1.2.2 introduces the classifier system,
especially as realized in Mandarin Chinese. Subsection 1.2.3 discusses
adjective placement patterns in Spanish and Chinese. Together, these
sections lay the groundwork for investigating how bilingual speakers
manage, process, and produce these features in both unilingual and
bilingual contexts. Furthermore, section 1.3 introduces the importance of
open science and bilingualism as discovery science in scientific research.
Finally, section 1.4 lists the main examination of each chapter in the thesis.

1.2 Overview of lexico-syntactic features across
languages in unilingual and bilingual contexts

To establish a solid foundation for understanding how the lexico-
syntactic features are processed and produced in both unilingual and
bilingual contexts, this section begins with a broad overview of the main
properties of lexico-syntactic features across languages. We then narrow
our focus to two languages of interest, Spanish and Chinese, by introdu-
cing the core characteristics of their respective lexico-syntactic systems
and how these features are processed and produced in both unilingual and
bilingual contexts.
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1.2.1 Grammatical gender: an overview of Indo-European

languages with a focus on Spanish

In many languages, morphosyntactic classification systems are emp-
loyed to classify their nominal lexicon, with two of the most widespread
features being grammatical gender in Indo-European languages and
lexico-syntactic numeral classifiers in East Asian languages (Seifart, 2010;
Aikhenvald, 2000; Parafita Couto et al., in press). In Indo-European
languages, i.e., those that still have a gender system, grammatical gender is
considered a lexico-syntactic feature to classify nouns and plays an integral
role in computing agreement within the NPs (Corbett, 1991; Schriefers &
Jescheniak, 1999). In gender-marking languages, human and animate
nouns are primarily assigned grammatical gender categories that are related
to biological sex (e.g., maestro “male teacher”; maestra “female teacher”).
Likewise, inanimate nouns, which refer to non-living objects, are also
marked exclusively for grammatical gender, although this marking is not
deducible from the noun’s meaning (e.g., the noun mesa “table” is
feminine; abrigo “coat” is masculine; Corbett, 2013). In other words, the
distinction of grammatical gender to inanimate nouns has no conceptual
basis and is therefore considered relatively arbitrary and invariable, as each
noun is assigned to only one gender form (e.g., feminine or masculine in
Spanish; Corbett, 1991). Moreover, nouns denoting the same referent may
receive different grammatical gender assignment across languages
(Corbett, 1991), as nouns often receive distinct gender classifications
depending on the language. For instance, the word car is masculine in
Spanish (elmasc cochemasc) but feminine in French (larem voiturerem) and
neuter in German (dasneu Autoneu). Despite this cross-linguistic variability,
gender is fundamentally a system of agreement classes, with agreement
serving as its defining characteristic (Hockett, 1958; Corbett, 1991).

In gender-marking languages, grammatical gender is an inherent
property of nouns, typically manifested through agreement with associated
words such as determiners and adjectives, which must align with the
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gender of the noun they modify (Hockett, 1958; Corbett, 1991;). Accord-
ing to the LRM speech production model (Levelt et al., 1999), grammatical
gender assignment generally occurs at the lexical and syntactic levels. At
the lexical level, the grammatical gender of a noun is activated and
retrieved as part of its syntactic feature, with each noun assigned to one
specific gender category (e.g., masculine or feminine in Spanish). When
multiple lexical candidates are activated during speech planning, their
gender features are encoded and compete for selection at the lemma level
within the mental lexicon. At the syntactic level, gender agreement is
established between the noun and other elements within NPs, such as
determiners and adjectives, with these elements reflecting gender agree-
ment with the head noun. Accordingly, gender agreement between nouns
and their accompanying determiners or adjectives within NPs is easily
observed in many Indo-European languages, such as Romance languages
(e.g., Spanish, Italian, French) and Germanic languages (e.g., German,
Dutch, see Wang & Schiller, 2019 and Sa Leite et al., 2022 for overviews).

A well-established phenomenon that illustrates the role of gender
agreement in NP processing is the gender congruency effect, which reve-
als how the gender agreement between nouns and their modifiers (i.e.,
nouns and modifiers agree or disagree in gender) significantly affects the
speed and accuracy of NP production (see Wang & Schiller, 2019; Sa Leite
et al., 2022; and Birki et al., 2023 for an overview). Previous studies have
used the PWI paradigm (Rosinski et al., 1975) to explore the gender congr-
uency effect, where participants name the target picture while ignoring the
simultaneously presented distractor word. Studies have consistently found
faster naming latencies when distractors and target nouns were gender-
congruent (i.e., both share the same grammatical gender) compared to
gender-incongruent pairings (i.e., nouns and distractors have distinct
grammatical genders) in NP production in Germanic languages, such as
German (e.g., Burki et al., 2016; Heim et al., 2009; Schiller, 2013; Schiller
& Caramazza, 2003; Schiller & Costa, 20006; Schriefers & Teruel, 2000)
and Dutch (e.g., La Heij et al., 1998; Schiller, 2013; Schiller & Caramazza,
2003, 20006; Starreveld & La Heij, 2004).
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In contrast to the consistent gender congruency effects in Germanic
languages, findings from Romance languages, particularly Spanish, have
been more conflicting and less conclusive. For instance, Spanish, one of
the primary languages of investigation in this thesis, employs a binary
gender system in which all nouns possess an inherent grammatical gender,
cither masculine or feminine (Roca, 1989; Harris, 1991). This gender
distinction is often predictable due to the relatively transparent morpho-
phonological structure of nouns in Spanish, i.e., -0 are predominantly
masculine, -4 are often feminine, and -e can be either gender (Roca, 1989;
Harris, 1991). Within Spanish NPs, determiners and adjectives do not
carry inherent gender themselves, but instead exhibit agreement by
aligning with the gender of the noun they modify (e.g., la manzana roja
[theren applersm redeev] “the red apple”, Hopp, 2016). As such, gender
agreement is relatively transparent and easily observed in Spanish NPs.
Despite this structural transparency, empirical findings on the gender
congruency effect in Spanish remain inconsistent and contradictory. For
instance, Paolieri et al. (2010) reported a reversed gender congruency
effect in Spanish bare noun production, while other studies found no such
effect, as in Finocchiaro et al. (2011) and O’Rourke (2007) (see detailed
descriptions in Chapter 2 of this thesis). Further inconsistencies arise in
Spanish NP production, where Von Grebmer zu Wolfsthurn et al. (2021)
observed a cross-language gender congruency effect among German
second language (L2) learners of Spanish, whereas Costa et al. (1999b)
reported no such effect in native Spanish speakers. This variability
highlights the need for a more nuanced understanding of how grammatical
gender is processed and produced in Spanish NP production, thereby
motivating the current investigation into unilingual Spanish NP produc-
tion by Spanish speakers in Chapter 2.

However, how is grammatical gender processed in bilingual contexts,
particularly in situations where code-switching frequently occurs? In
previous research on code-switching, it has been found that bilinguals tend
to frequently code-switch between gender-marked determiners and
gender-marked or non-gender-marked nouns within mixed NPs in
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naturalistic data (e.g., Parafita Couto & Gullberg, 2019; Deuchar, 2005,
2000). This raises great interest in how grammatical gender is assigned for
nouns, especially for non-gender-marked nouns, within mixed NPs. By
investigating this phenomenon, three main gender assignment strategies
have been identified and well-documented using different methodologies
across language combinations (e.g., Spanish—English, Spanish—Basque,
Purepecha—Spanish, see overview in Appendix 3.A of Chapter 3). This
includes the default strategy, the translation equivalent strategy, and the
shape-based strategy (see Bellamy & Parafita Couto, 2022 for an overview).

The first well-documented strategy is the default strategy, which refers
to a tendency to default one gender to most inserted nouns from the other
language, irrespective of their translation equivalents, semantic properties,
or morpho-phonological features (cf. Bellamy & Parafita Couto, 2022).
For example, Spanish—English bilinguals in Miami, Florida, default
Spanish masculine gender to a transparent feminine human-referent Engl-
ish noun and produce un renaissance woman “thenasc renaissance woman”,
rather than una renaissance woman “therry renaissance woman” (Valdés
Kroff, 2016). The second strategy is the translation equivalent strategy,
also known as analogical criterion (Liceras et al., 2008) or analogical gender
(Montes-Alcala & Lapidus Shin, 2011), in which speakers tend to assign
gender to most other-language inserted nouns based on the gender of their
translation equivalents in the matrix or recipient language in mixed NPs
(cf. Bellamy & Parafita Couto, 2022). For instance, Spanish-English
bilinguals associate the English word deer with its masculine Spanish
translation equivalent venadomasc, producing a mixed NP such as el deer
“themasc deer” (Jake et al.,, 2002). The third is the shape-based strategy,
which also refers to “phonological gender criterion” (Poplack et al.,1982)
or “phonological strategy” (Munarriz-Ibarrola et al., 2022). This strategy
has primarily been observed among bilinguals with alphabetic languages
that share similar morpho-phonological properties (cf. Bellamy & Parafita
Couto, 2022). In such cases, bilinguals tend to rely on the phonological or
morpho-phonological cues of nouns from the donor language when
assigning gender in the recipient language (cf. Bellamy & Parafita Couto,
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2022). For instance, Basque—Spanish bilinguals produce la liburua “therrm
book” where they associate the Basque definite marker -2 with the Spanish

feminine marker -, although Basque does not feature a gender system
(Parafita Couto et al., 2016).

In the previous studies, these three strategies have been consistently
documented in various language combinations (see Bellamy & Parafita
Couto, 2022), some of which involve a pairing where one language has
grammatical gender while the other does not (e.g., Spanish—English in
Balam et al., 2021 and Liceras et al., 2008; Spanish—Basque in Parafita
Couto et al., 20106; or Spanish—Purepecha in Bellamy et al., 2018; also see
Bellamy & Parafita Couto, 2022 for an overview), and other combinations
involve languages in which one or both have two or more gender
categories (e.g., Spanish—German in Gonzalez-Vilbazo, 2005). Building
on this background, we have already gained a broader understanding of
how bilinguals employ strategies to assign grammatical gender in different
language combinations in code-switching contexts. Despite this progress,
some language pairs remain understudied. One such language pair is
Spanish—Chinese, which, to date, has received little attention and remains
largely unexplored, making it a valuable case for examining how the
presence or absence of grammatical gender across bilinguals’ languages
shapes gender assignment strategies. As such, we aim to examine how
Spanish—Chinese bilinguals assign Spanish grammatical gender to Chinese
nouns in Spanish—Chinese mixed NPs, and, accordingly, to determine
which gender assignment strategies they would employ in Chapter 3.

1.2.2 Classifiers: an overview of East Asian languages

with a focus on Chinese

Unlike Indo-European languages, which often feature grammatical
gender systems, most East Asian languages do not categorize nouns based
on grammatical gender; instead, they use lexico-syntactic numeral classifier
systems (Aikhenvald, 2000; Parafita Couto et al., in press). These classifier
systems in most East Asian languages typically comprise extensive sets of
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classifiers, often ranging from dozens to hundreds, many of which overlap
in form or meaning with open-class nouns (see Seifart, 2010; Bisang, in
press; Parafita Couto et al., in press). In such systems, the numeral classi-
fier functions to categorize count nouns into distinct semantic groups,
with each group corresponding to a specific classifier (Gil, 2005). These
classifiers are obligatorily used in numeral constructions, where they
appear adjacent to numerals, but not necessarily to the nouns (Greenberg,
1972). However, the position of classifiers is often not consistent across
East Asian languages. For example, in Chinese, classifiers typically precede
the noun, as in — 4 %, /yilzhilniao3/ [one + classifier-zhil+ bird], “one
bird”, which follows the grammatically acceptable structure of [numeral +
classifier + noun]|. In contrast, Japanese and Korean allow classifiers to
appear either before or after the noun (see Qian, in press for an overview).
For example, in Japanese, both = #/D &, /san wa no tori/ [three +
classifier-wa + genitive case marker + bird], “three birds”, where the

classifier precedes the noun, and =] /tori san wa/ [bird + three +

where the classifier follows the noun, are

b

classifier-wal, “three birds”
grammatically acceptable (see Qian, in press for an overview). Importantly,
the selection of classifiers largely depends on the semantic properties of
nouns, in which classifiers largely align with the semantic properties of the
noun they modify (Seifart, 2010).

Chinese serves as a primary example of the numeral classifier language,
in which a numeral classifier system is used for categorizing nouns. In
Chinese NPs, classifiers are obligatorily positioned between numerals or
demonstratives and nouns (i.e., demonstrative/numeral + classifier +
noun, Li & Thompson, 1981). The selection of classifiers within Chinese
NPs largely relies on semantic properties of nouns, such as animacy, shape,

size, function, and consistency, though this transparency does not apply
uniformly to all nouns (Li & Thompson, 1981; Myers & Tsay, 2000). For

example, in the phrase —7#7477, /yilba3shao2zi0/ [one + classifier-ba3

+ spoon], “one spoon”, both the classifier #7 /ba3/ and the noun 4/ 7
/shao2zi0/ “spoon” refer to things that typically have a handle (Guo,
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2002). This relative transparency of classifier choice has raised considera-
ble interest in research on classifier processing, particularly in how spea-
kers access and retrieve classifiers during speech production.

Following the LRM speech production model (Levelt et al., 1999),
previous research suggested that numeral classifiers, as a lexico-syntactic
feature, undergo a selection process that is similar to that of grammatical
gender in gender-marking languages (e.g., Wang et al., 2019; also see Wang
& Schiller, in press and Qian, in press for an overview). One phenomenon
that supports this parallel is an analogous effect observed in Chinese, i.e.,
the classifier congruency effect, which reflects how congruent or incong-
ruent classifier-noun pairings influence the speed and accuracy of Chinese
NP production. Specifically, previous studies using the PWI paradigm
found that Mandarin Chinese speakers tend to produce classifier-NPs
more quickly and accurately when the classifier is congruent with the noun,
as opposed to when there is incongruency in NP production (e.g., Wang
et al., 2006; Huang & Schiller, 2021) but not in bare noun production (e.g.,
Wang et al., 2006; Wang et al., 2019). While the classifier congruency effect
has been documented in Chinese speakers, little is known about how
bilingual speakers, particularly those whose other language does not
employ a classifier system, process and retrieve classifiers during speech
production. To address this gap, Chapter 4 of this thesis investigates the
classifier congruency effect in the Chinese NP production of eatly
Spanish—Chinese bilinguals, offering insights into how lexico-syntactic
features are processed in bilinguals’ minds.

In addition to exploring the phenomenon of classifiers in unilingual
Chinese contexts, this bilingual population also provides a special opport-
unity to examine how classifiers are processed and assigned within mixed
NPs during code-switching. However, to date, limited studies have
specifically investigated this aspect among Spanish—Chinese bilinguals.
Given that both grammatical gender and classifier function as noun-based
categorization systems, and that Section 1.2.1 and Chapter 3 of this thesis
have already discussed gender assignment strategies across bilingual
communities and within the Spanish—Chinese bilingual group, it is thus
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equally important to examine how classifier assignment unfolds in code-
switched contexts. This investigation helps build a more complete picture
of how bilingual speakers navigate parallel lexico-syntactic features across
their two languages. To set the stage for this investigation, we thus draw
on the strategies of gender assignment in Section 1.2.1 to hypothesize

analogous strategies for classifier assignment within mixed NPs in Chapter

5.

First, we propose a comparable default strategy for classifier assign-
ment in mixed NPs. Comparable to Spanish, which features a default
masculine gender, Chinese also possesses the general classifier ge (7
/ge4/) that is often used as a default choice for most Chinese nouns by
Mandarin Chinese speakers in Mainland China, particularly with nouns
lacking specific categories or involving unfamiliar concepts (see Myers &
Tsay, 2000 and Erbaugh, 2006). By analogy, this suggests the plausibility
of a potential default strategy that applies to classifier assignment in mixed
NPs, in which the general classifier ge would be the default for most other-
language inserted nouns. Thus, we posited a default strategy for classifier
assignment in mixed NPs. Second, according to the rationale of the
translation equivalent strategy in gender assignment, we also hypothesize
a comparable translation equivalent strategy for classifier assignment in
mixed NPs. By employing such a strategy, bilingual speakers might draw
on the classifier typically associated with the Chinese translation equival-
ents of other-language inserted nouns.

However, unlike the first two strategies described above, we do not
expect the shape-based strategy to appear for classifier assignment in
Spanish—Chinese bilingual contexts. This is largely due to the typological
and orthographic differences between the two languages. Specifically, this
strategy has been predominantly observed in bilinguals with two alpha-
betic languages, where phonological or morpho-phonological cues, such
as phonological or morphological endings of nouns, can serve as reliable
gender cues across languages (cf. Bellamy & Parafita Couto, 2022). In
contrast, Chinese is a logographic language that lacks both inflectional
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morphology and transparent phonological endings in typology, orthograp-
hy, and morpho-phonological form. Moreover, classifier assignment in
Chinese is not typically driven by the phonological or morphological shape
of the noun; instead, it largely relies on the semantic properties of nouns.
Furthermore, Spanish lacks a classifier system. Therefore, the shape-based
strategy is unlikely to be used for classifier assignment in Spanish—Chinese
bilingual contexts. Together, by analogically proposing two classifier
assignment strategies, we alm to examine how bilinguals process the
assignment of Chinese classifiers in Chinese—Spanish code-switched NPs
in Chapter 5.

To sum up, adopting this dual perspective by examining both
grammatical gender and classifier in unilingual and bilingual contexts is
particularly valuable, as it sheds light on how eatly Spanish—Chinese
bilinguals navigate two distinct but systematic mechanisms in mixed NPs
involving different lexico-syntactic features. Studying both features
provides us with a broader understanding of how bilinguals manage typol-
ogically different grammatical systems and whether they rely on similar or
distinct cognitive processes when processing these diverse lexico-syntactic
features.

1.2.3 Adjective placement in Spanish and Chinese

We have established how grammatical gender and classifier systems,
language-specific features, are featured and processed in Spanish and
Chinese, respectively. It is also crucial to turn to another key aspect of
lexico-syntactic features: adjective placement, a shared feature that is
present in both languages but differs in its position. Specifically, Spanish
predominantly employs a postnominal adjective order, placing the adject-
ive after the noun in most nominal constructions (Terker, 1985). For
example, flor roja, [flower red], “red flower”. This surface postnominal
order in Spanish (i.e., Romance language) is generally explained by overt
noun movement across the adjective, triggered by a strong EPP (Extended
Projection Principle) feature in the agreement phrase (AgrP), as described
by Cinque (1994, 1999) within the universal base structure. In this account,
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adjectives are base-generated prenominally, but the noun raises past them
to satisfy language-specific syntactic requirements, resulting in the surface
postnominal order typical of Spanish. Cantone and MacSwan (2009)
further propose that, in code-switched speech, the adjective placement
should be determined by the language of the adjective itself. Moreover,
considering such features of adjectives in code-switched speech, in which
the adjective placement is determined by the lexical item (i.e., the adjective
itself, proposed by the MP model) while at the same time shaped by
language-specific syntactic rules (e.g., to check strong agreement features
before pronunciation), we thus treated adjective placement, particularly
adjective-noun word order, as a lexico-syntactic feature in this thesis.
Nevertheless, it is important to note that the following paragraphs also

address alternative explanations for adjective positioning offered by the
MLF model (Myers-Scotton, 1993, 2002).

Unlike Spanish, Chinese employs two common adjective-noun struct-
ures, adjective de noun (A de N) and adjective plus noun (A N), with the
adjective consistently preceding the noun in both structures (Li & Thomp-
son, 1981; Paul, 2010). The “A N” form typically categorizes the noun as
a subtype (e.g., # Z, /huang2doud/ [yellow bean], “soybean”), while the
“A de N” structure uses de (i.c., /7 /de0/) as a linker to specify or clarify
features of the noun (e.g., ZLEAHI7E, /hong2se4deOhual/ [red flowet],
“red flower”) (Li & Thompson, 1981; Paul, 2010). In general, the “A de
N” structure is the more frequent pattern for adjectival modification than
the “A N”” structure in Chinese (Li & Thompson, 1981), and it is therefore
the primary focus of this thesis.

In recent years, adjective placement in code-switched speech has been
well-studied and discussed in several studies (e.g., Cantone and MacSwan,
2009; Myers-Scotton, 1993, 2002; Balam & Parafita Couto, 2019; Stad-
thagen-Gonzalez et al., 2019; Parafita Couto & Gullberg, 2019; Pablos et
al., 2019; Vanden Wyngaerd, 2017; Parafita Couto et al., 2015; Parafita
Couto et al., 2017; Vaughan-Evans et al., 2020; Van Osch et al., 2023),
particularly because it provides an informative lens into how bilingual
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speakers manage structures that exist in both languages but are governed
by distinct syntactic rules. Such structures represent what Poplack and
Meechan (1998) term “conflict site”, where the grammatical rules of two
languages differ. Adjective placement thus provides an ideal case for
investigating how bilinguals manage lexico-syntactic integration across
Spanish and Chinese.

Two influential theoretical frameworks, the Matrix Language Frame
(MLF, Myers-Scotton, 1993, 2002) and the Minimalist Program (MP)-
based approaches (MacSwan, 1999), have been proposed to account for
the adjective placement conflict in bilingual speech. Specifically, the MLF
(Myers-Scotton, 1993, 2002) suggests that in code-switching, one language,
the ML, provides the morphosyntactic structure, while the other language,
the embedded language (EL), contributes the lexical items. As such, in
adjective-noun code-switched phrases, the MLF (Myers-Scotton, 1993,
2002) predicts that the adjective placement should follow the word order
of the ML. On the other hand, the MP-based approaches (Cantone &
MacSwan, 2009) suggest that the grammatical features in code-switched
phrases should be determined by the lexical items themselves. Moreover,
following Cinque’s (1994, 1999, 2005) universal base structure, Cantone
and MacSwan (2009) reach the generalized description that the adjective
placement is determined by the language of the adjectives. It is important
to note that although these two models focus on different aspects and
have distinct assumptions, their predictions about adjective placement can
overlap or differ. For example, some sentences can be explained by both
models (MLF+/MP+), some only by one of them (e.g., MLF+/MP— ot
MLF—/MP+), and others by neither (MLF—/MP—).

While the predictions of these models have been extensively exam-
ined across various language combinations, such as Spanish—English (e.g.,
Balam & Parafita Couto, 2019; Stadthagen-Gonzalez et al., 2019), Papia-
mento—Dutch (e.g., Parafita Couto & Gullberg, 2019; Pablos et al., 2019),
French—Dutch (e.g., Vanden Wyngaerd, 2017), Welsh—English (e.g.,
Parafita Couto et al., 2015; Parafita Couto et al., 2017; Vaughan-Evans et
al., 2020), and Spanish—Dutch/Papiamento—Dutch (e.g., Van Osch et al.,
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2023), no definitive consensus has yet been reached in fully explaining
grammatical patterns in adjective-noun code-switching. This lack of
conclusive findings underscores the importance of further research with
understudied language combinations to deepen our understanding of
adjective-noun code-switched patterns. The Spanish—Chinese language
combination is especially underexplored in this context, which could
provide an ideal opportunity to address this gap and offer new insights
into how bilinguals resolve syntactic conflicts involving adjective-noun
order. Accordingly, Chapter 6 of this thesis aims not only to examine how
bilinguals process grammatical constraints proposed by these models
when placing adjectives in mixed adjective-noun constructions, but also
to uncover novel aspects of code-switching behavior in this distinctive
linguistic context.

1.3 Open science and bilingualism as discovery

science

Beyond the core linguistic and psycholinguistic issues discussed so far,
it is also important to situate this thesis within broader scientific practices.
In particular, we turn to the emerging phenomenon of Open Science,
which has become increasingly influential in shaping contemporary
scientific practices (Vicente-Saez & Martinez-Fuentes, 2018). Specifically,
Open Science provides a framework for greater transparency, accessibility,
shareability, and collaboration within the scientific community. Those
goals are supported through practices, such as open data, open code, open
access, open peer review, and pre-registration (Vicente-Saez & Martinez-
Fuentes, 2018). The absence of such practices has been considered a major
factor that caused the replication crisis in linguistics, particularly in
experimentally oriented fields (S6nning & Werner, 2021; Ioannidis, 2005).
For instance, a lack of transparency in methodology and data analysis, and
the unavailability of original data and materials, have made it difficult to
verify published results and to reproduce scholarly work (Sénning &
Werner, 2021). To address these challenges, recent research has encoura-
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ged measures such as full transparency of data analysis and full accessibility
of materials and code (Paquot & Callies, 2020), and the pre-registration of
data collection and analysis plans (Chambers, 2013). This thesis aims to
continuously contribute to these Open Science efforts in several ways.
First, we ensure full transparency in our experimental designs, procedures,
and in reporting participants’ linguistic backgrounds in all main chapters.
Second, we have made all experimental materials, data analyses, and
statistical code for all chapters openly available and easily accessible
through the Open Science Framework (OSF, Foster & Deardorft, 2017).
Finally, we provide a detailed rationale for our statistical analytical choices
and describe every step of our data analysis procedures thoroughly. By
doing so, all data for each chapter in this thesis are transparent, accessible,
and readily replicable.

Apart from concerns about Open Science, there has been growing
attention on the replication crisis in bilingualism research, particularly
regarding the reproducibility and replicability of published findings
(Navarro-Torres et al., 2021). Previous research has pointed out that
factors such as statistical power and sample size (e.g., Brysbaert, 2021),
sampling and methodological noise (e.g., Garcia-Pentén et al.,, 2016a,
2016b), and publication bias (Bialystok et al., 2015) undoubtedly affect
how reproducible and interpretable bilingualism research is. However, it
is the prescribed solutions to these factors, such as employing large
samples (e.g., Brysbaert, 2021) or enforcing strict methodological unifor-
mity (i.e., employing exactly the same methodologies as those used in the
studies being replicated, Garcia-Penton et al., 2016a, 2016b), that have the
strongest influence on shaping the current replication challenges in
bilingualism research (Navarro-Torres et al., 2021). These prescribed
solutions can be overly simplistic and fail to reflect the true nature of
science as a process of discovery, one that involves exploration, adaptation,
interpretation, and evolution, thereby easily misleading the direction of
replication research (Navarro-Torres et al., 2021). The remedy for this
issue is the generation of variety by applying diverse ideas, methods, and
scientific practices, as it could help identify reliable signals (e.g., appr-
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opriate characterization, research practices, and research tools) from
inconsistent observations to ensure incremental improvement in science
(Navarro-Torres et al., 2021). This is evident, for example, in the study on
grammatical gender assignment strategies in mixed NPs (i.e., Chapter 3 of
this thesis), where findings and interpretations regarding the strategies
employed by bilinguals have varied across studies, different methods,
bilingual populations, social networks, and community characteristics (see
Chapter 3 for detailed descriptions). In such cases, simply following rigid
prescriptions, such as repeating a single study’s methodologies or expandi-
ng the sample size, cannot guarantee meaningful and successful replication.
Instead, identifying convergent patterns across diverse studies and mainta-
ining variety, such as exploring new hypotheses, employing multi-method
approaches, and interpreting findings within the complex variables of
bilingual contexts based on rich characterizations of data, is key to reach-
ing reliable, replicable conclusions (i.e., reliable signals).

To sum up, bilingualism is complex, and we are still far from fully
defining the limits and conditions of previous findings (Navarro-Torres et
al., 2021). For replication efforts on bilingualism to be truly meaningful, it
is essential to situate them within the broader view of science as an
ongoing process of discovery, where incremental insights and methodo-
logical diversity are essential in advancing research on bilingualism. In line
with these principles, the present thesis continues this effort by combining
rich participant characterizations, accessible and transparent materials,
multi-method approaches, and incremental understanding to support
more reliable and replicable research on Spanish—Chinese bilingual langu-
age processing. Central to this endeavor is the systematic use of a multi-
task approach, employing diverse methodologies as a response to the
complexity of bilingualism in the context of this thesis. It reflects an effort
to extract reliable signals from inconsistent observations by capturing a
relatively broad and comprehensive range of variables relevant to bilingual
language processing. This approach underpins the bilingual investigation
carried out in this thesis.
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1.4 The current thesis

Taken together, the questions outlined above bring us back to the
central question: how do bilingual speakers manage two distinct languages
in their minds? Despite considerable research, several critical issues still
remain to be addressed in order to answer this question: first, we aim to
determine whether grammatical gender is competitively selected during
Spanish NP production and further identify whether this competitive
selection is reflected in the grammatical gender effect; second, we explore
how Spanish grammatical gender is processed and assigned to Chinese
nouns in mixed Spanish—Chinese NPs by Spanish—Chinese bilinguals and
determine which gender assignment strategies are employed; third, we
investigate whether classifiers are activated and competitively selected
during Chinese NP production by both Mandarin Chinese speakers and
Spanish—Chinese bilinguals and whether such selection processes mani-
fest as a classifier congruency effect; fourth, we examine how classifiers
are processed and assigned to Spanish nouns in mixed Chinese—Spanish
NPs by Spanish—Chinese bilinguals and identify the corresponding
classifier assignment strategies they used in mixed NPs; fifth, we explore
how Spanish—Chinese bilinguals resolve syntactic conflicts in adjective
placement across their two languages in mixed adjective-noun constru-
ctions, aiming to not only examine how grammatical constraints influence
bilinguals’ processing of adjective placements but also uncover insights
into code-switching behaviors in this unique linguistic context. Overall,
our core research questions center on a unifying theme: how are lexico-
syntactic features, namely grammatical gender, classifiers, and adjective
placement, processed and produced in bilingual and/or unilingual
contexts across Spanish and Chinese?

In Chapter 2 of this thesis, we first explore the effects of grammatical
gender on Spanish NP production by Spanish speakers. Specifically, we
examine the gender congruency effect on Spanish determiner-NP
production by measuring Spanish speakers’ naming latencies. Previous
studies exploring the presence of the gender congruency effect in Spanish
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language production obtained controversial results, in which this effect
was reported as either existing (e.g., Von Grebmer zu Wolfsthurn et al.,
2021) or non-existent (e.g, Costa et al., 1999b; Finocchiaro et al., 2011;
O’Rourke’s, 2007), or even a reverse effect was observed (e.g., Paolieri et
al., 2010). To tackle this critical issue, we employ a PWI paradigm to
address the following questions: first, whether the selection process of
grammatical gender is competitive in Spanish; second, if the process is
competitive, whether this competition of grammatical gender surfaces as
a variation in naming latencies is reflected by the gender congruency effect
in Spanish. In this, we seek to characterize how Spanish speakers process
grammatical gender in unilingual Spanish determiner-NP production. This
study is important, as establishing the gender congruency effect in Spanish
is not just a “baseline” but a critical behavioral evidence for challenging
existing inconsistencies in Romance language literature. Additionally, this
study offers valuable insights into how Spanish speakers process
grammatical gender in Spanish NP production within unilingual Spanish
contexts, laying a foundational understanding for investigating lexico-
syntactic features not only in bilingual contexts but also in typologically
different languages that share comparable lexico-syntactic features (e.g.,
classifier in Chinese).

In Chapter 3, we shift the focus from unilingual to bilingual contexts
to investigate how grammatical gender is processed in mixed determiner-
NPs by bilingual speakers. Yet, little research has explored the processing
and assignment of grammatical gender in bilingual contexts involving
Spanish and Chinese. Therefore, we employ a multi-task approach to test
how early Spanish—Chinese bilinguals process and assign Spanish
grammatical gender to Chinese nouns in mixed Spanish—Chinese NPs. In
other words, we examine which grammatical gender categories (e.g.,
masculine or feminine) bilinguals tend to assign to Chinese nouns through
their choice of Spanish determiners. Next, we identify the corresponding
gender assignment strategies that bilingual speakers prefer when selecting
grammatical gender in mixed NPs. The critical contribution of this study

lies in being the first to examine how grammatical gender is assigned in
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mixed Spanish—Chinese NPs by Spanish—Chinese bilinguals. It docum-
ents that Spanish—Chinese bilinguals do not rigidly adhere to one linguistic
rule or strategy, but instead flexibly adapt their language processing and
production based on task demands and sociolinguistic context. As such,
this study adds a crucial piece to the broader picture of how grammatical
gender, as one of the lexico-syntactic features, is processed in bilingual
contexts.

In Chapter 4, we turn our attention to the effects of classifiers in
Chinese, a comparable lexico-syntactic feature that exists in a typologically
different language from Spanish. Previous research on Chinese NP
production is scarce, particularly regarding the role of Chinese classifiers
in both Mandarin Chinese speakers and early Spanish—Chinese bilinguals
with electrophysiological measures. Therefore, we investigate how Chin-
ese classifiers are processed during Chinese NP production in overt
picture-naming tasks by both early Spanish—Chinese bilinguals and Mand-
arin Chinese speakers. Specifically, we examine whether the classifier
congruency effect occurs in Chinese NP production in both groups. To do
so, we measure naming latencies and probe electrophysiological correlates,
with particular focus on the modulation of the N400-like component
elicited by classifier violations, during the production of Chinese NPs in
four manipulated conditions. This study contributes to crucial behavioral
and neurocognitive evidence for the robustness of the classifier
congruency effect in bilingual language production, advancing our
understanding of how bilinguals process classifiers in ways that closely
resemble the patterns observed in monolingual Chinese speakers in
previous studies. This finding is important to the thesis because it extends
the investigation of lexico-syntactic processing beyond grammatical
gender, showing that bilinguals also demonstrate sensitivity to classifier-
NPs in production and underscoring the parallel cognitive processing
mechanism in both gender and classifier systems. As such, this study
provides a more complete picture of how bilinguals manage different
lexico-syntactic systems across their two languages.
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In Chapter 5, we extend the investigation by examining how bilingual
speakers assign classifiers during the processing and production of code-
switched classifier-NPs. Building on the fundamental understanding of
classifier processing in Chinese NP production within unilingual contexts
established in Chapter 4, this chapter expands the research to bilingual
contexts to examine how bilinguals assign classifiers when processing and
producing mixed Chinese—Spanish NPs. To do so, we employ a multi-
task experimental design parallel to that used in Chapter 3 to determine
which classifier assignment strategies bilinguals will use in mixed NPs.
This approach allows us to examine whether bilinguals apply similar
strategies when assigning these distinct lexico-syntactic features in mixed
NPs within bilingual contexts. This study contributes to the first
demonstration that bilinguals flexibly employ default and translation
equivalent strategies for classifier assignment based on task demands and
sociolinguistic context. It reveals parallel patterns with gender assignment
strategies observed in the same bilingual community in Chapter 3, highlig-
hting bilingual flexibility and adaptability in navigating multiple linguistic
systems. Additionally, this particular study completed a piece of the puzzle
to this thesis in understanding how lexico-syntactic features are processed
within NPs across unilingual and bilingual contexts.

In Chapter 6, we present a study on adjective-noun order in mixed
Spanish—Chinese nominal constructions, conducted with the same group
of early Spanish—Chinese bilingual speakers examined in Chapter 5.
Building on the previous four chapters, which provided a relatively
comprehensive understanding of how grammatical gender and classifiers
are processed in unilingual and bilingual contexts, we shift our focus to
adjective placement. This is because grammatical gender and classifiers are
language-specific features unique to Spanish and Chinese, respectively,
and thus offer limited insight into how the two systems interact. In
contrast, adjective placement represents a shared structure with contrast-
ing word orders, which allows us to explore how bilinguals navigate
structural differences between their languages. Thus, we examine how
early Spanish—Chinese bilinguals resolve the conflict of adjective place-



General Introduction 31

ment in mixed Spanish—Chinese nominal constructions. Specifically, we
probe how syntactic constraints, proposed by two theoretical models (i.e.,
the MLF model and MP-based approaches), shape adjective-noun
patterns in these code-switched constructions. Moreover, we examine
whether noun insertion, which is favored by bilinguals in other comm-
unities, is similarly preferred by Spanish—Chinese bilinguals. This study is
conducted in both unilingual and bilingual contexts to provide a compre-
hensive understanding of whether bilinguals process adjective-noun
constructions in similar ways across language contexts. This allows us to
further explore how bilinguals navigate linguistic interaction in two
languages with divergent grammatical systems. This study addresses
syntactic differences with an underexplored bilingual population and
language pair, contributing to the growing body of research on adjective
placement in bilingual speech. Importantly, this study offers the final
analytical piece in understanding how lexico-syntactic features are process-
ed and integrated across Spanish and Chinese in both unilingual and
bilingual contexts, completing the broader investigation undertaken in this
thesis.

Chapter 7 provides an integrated discussion of the research findings
from each chapter, emphasizing their theoretical implications. Furtherm-
ore, we identify potential limitations of the different studies and outline
directions for future research to provide a more comprehensive unders-
tanding of how lexico-syntactic features are processed in both unilingual
and bilingual contexts.






Chapter 2

Gender Congruency Effects in Spanish:
Behavioral Evidence from Noun Phrase

Production

A version of this chapter has been published in Brain Sciences as: Wu, R.,
& Schiller, N. O. (2023). Gender congruency effects in Spanish: behavioral
evidence from noun phrase production. Brain Sciences, 13(4), 696.
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Abstract

Grammatical gender as a lexico-syntactic feature has been well explored,
and the gender congruency effect has been observed in many languages
(e.g., Dutch, German, Croatian, Czech, etc.). Yet, so far, this effect has not
been found in Romance languages such as Italian, French, and Spanish. It
has been argued that the absence of the effect in Romance languages is
due to the fact that the gender-marking definite article is not exclusively
dependent on the grammatical gender of the head noun, but also on its
onset phonology (e.g., lo zucchero “the sugar” in Italian, not il zucchero, il
being the default masculine determiner in Italian, while lo is often used
when masculine nouns begin with z, s+consonant, gn, ps, or similar
clusters). For Spanish, this argument has also been made because feminine
words starting with a stressed /a/ take the masculine article (e.g., el dgua
is “the water”, not la dgua). However, the number of words belonging to
that set is rather small in Spanish, and it may be questionable whether or
not this feature can be taken as an argument for the absence of a gender
congruency effect in Spanish. In this study, we investigated the gender
congruency effect in Spanish noun phrase production. We measured 30
Spanish speakers’ naming latencies in four conditions via the picture-word
interference paradigm by manipulating gender congruency (i.e., gender-
congruent vs. gender-incongruent) and semantic relatedness (i.e., semanti-
cally related vs. semantically unrelated). The results revealed significantly
longer naming latencies in gender-incongruent and semantically related
conditions compared to gender-congruent and semantically unrelated
conditions. This result suggests that grammatical gender as a lexico-
syntactic feature in Spanish is used to competitively select determiners in
Spanish speakers’ noun phrases. Our findings provide an important
behavioral piece of evidence for the gender congruency effect in Romance
languages.

Keywords: language production; lexico-syntactic features; gender congru-
ency effect; PWI; Spanish
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2.1 Introduction

The study of grammatical gender processing has been a topic of
interest for psycholinguists for decades. In gender-marking languages,
such as Romance languages (e.g., Spanish, Italian, etc.) and Germanic
languages (e.g., German, Dutch, etc.), grammatical gender processing is a
crucial part of successfully producing a determiner noun phrase (NP) (e.g.,
in Spanish, la manzana “the,,, apple..,,”). According to Levelt et al.’s

speech production model (Levelt et al., 1999), speakers need to encode
the to-be-produced word by conceptualizing the message first. Then, by
lexicalizing the concept, the word’s grammatical properties, such as its
syntactic features (e.g., grammatical gender, number, case, etc.), are
activated and eventually retrieved, and its corresponding phonological and
phonetic forms are encoded. Finally, the phonetic motor representation
of the word is articulated.

In a picture-word interference task, speakers are presented with a
target picture and a distractor word. When speakers produce a determiner-
NP in gender-marking languages, the concept and form of the target
picture and the distractor, respectively, are activated first. Then, the
syntactic representations of the target and distractor (via their word form),
including the syntactic features (e.g., grammatical gender, number, case,
etc.), are activated. In this case, all nodes that are conceptually related to
the target are activated to different degrees, with the lexical node that is
conceptually related to the target being the most highly activated. The
most highly activated lexical node is then selected for production,
including the retrieval of the phonological features for further word-form
encoding. Finally, the determiner-NP is produced. According to this
model, the gender feature of the to-be-produced word will be activated
but only selected if it is needed for further production (e.g., for
determiner-NP production, but not for bare noun naming, when the
gender feature is not strictly needed for production).
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The processing of grammatical gender in this speech production
model is supported by numerous experimental studies of NP production
in gender-marking languages such as German (e.g., Birki et al., 2016;
Heim et al., 2009; Schiller, 2013; Schiller & Caramazza, 2003; Schiller &
Costa, 2000; Schriefers & Teruel, 2000) and Dutch (La Hejj et al., 1998;
Schiller, 2013; Schiller & Caramazza, 2003, 20006; Starreveld & La Hetij,
2004; for a detailed description, see the next section). However, conflicts
were observed in experimental studies in Romance languages (e.g.,
Spanish in Costa et al., 1999b; Italian in Caramazza et al., 2001; Miozzo et
al., 2002; Miozzo and Caramazza, 1999; Catalan in Costa et al., 1999b;
French in Alario and Caramazza, 2002, and Portuguese in Sa Leite et al.,
2021), in which the correct grammatical gender was selected and produced
in NP production, but no effect of this selection process was found.
Therefore, the question atises as to why this selection/competition of
grammatical gender is not reflected by a gender congruency effect in
Romance languages. This study tackles this question experimentally.

2.1.1 The gender congruency effect

Gender agreement, generally represented by agreement between the
noun and the determiner or adjective in the noun phrase (Hopp, 2010), is
a key feature of gender-marking languages such as Romance languages
(e.g., Spanish) as well as Germanic languages (e.g., German and Dutch).
Nouns in these languages are assigned a gender (e.g., in Spanish, masculine
or feminine), which is marked on associated determiners and adjectives,

red

In this example, the form of the determiner is la because manzana is a

for example, in Spanish, la manzana roja (literally: the,,, apple —.)

FEM
feminine noun. In other words, the determiners match the gender of the
noun they accompany. The gender congruency effect, which entails faster
and more accurate processing in cases of a match between the gender of
nouns and their associated determiners or adjectives, has been studied
extensively in Romance languages (e.g., Cubelli et al., 2005; Paolieri et al.,
2011; Sa Leite et al., 2021; Von Grebmer zu Wolfsthurn et al., 2021), as
well as in German (e.g., Burki et al., 2016; Heim et al., 2009; Schiller, 2013;
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Schiller & Caramazza, 2003; Schiller & Costa, 2006; Schriefers & Teruel,
2000), Dutch (e.g., La Heij et al., 1998; Schiller, 2013; Schiller & Caram-
azza, 2003, 2006; Starreveld & La Heij, 2004) and some other gender-
marking languages (for an overview, see Wang & Schiller, 2019 and Sa
Leite et al., 2022; for a recent meta-analysis, see Burki et al., 2023).

The gender congruency effect in language production has been
investigated in experimental studies using the picture-word interference
(PWI) paradigm (Rosinski et al., 1975). In this experimental paradigm,
participants are asked to name a picture while ignoring a distractor word
presented shortly before, at the same time, or shortly after picture onset.
It has been found that the reaction time to name the picture is affected by
the relationship between the distractor and the target picture. In the study
of Schriefers (1993), the PWI task was initially employed to investigate
how grammatical gender (i.e., in Dutch, common and neuter) is processed
by native Dutch speakers. He manipulated the gender congruency
between target pictures and distractors, i.e., creating gender-congruent
conditions (e.g., a target picture of boek “bookyy” with the distractor dak,
“roofygy”) and gender-incongruent conditions (e.g., a target picture of
boek “bookygy” with the distractor tafel “tablecqy,”). Participants were pre-
sented with a target picture along with a gender-congruent or -incongruent
distractor at the same time and asked to name the picture using a noun
phrase while ignoring the distractor. Faster naming latencies were obtain-
ed in the gender-congruent condition than in the gender-incongruent
condition, coined as the gender congruency effect. Schriefers (1993) inter-
preted the gender congruency effect as the result of grammatical gender
features of targets and distractors competing for selection in participants’
noun phrase production in gender-incongruent conditions.

Experimental research has shown a consistently faster response time
for gender-congruent conditions than for gender-incongruent conditions
in noun phrase production in German (e.g., Burki et al., 2016; Heim et al.,
2009; Schiller, 2013; Schiller & Caramazza, 2003; Schiller & Costa, 20006;
Schriefers & Teruel, 2000) and Dutch (e.g., La Heij et al., 1998; Schiller,
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2013; Schiller & Caramazza, 2003, 20006; Starreveld & La Heij, 2004). Biirki
et al. (2016), for instance, conducted a picture naming task in German
using the PWI paradigm by manipulating two factors, i.e., gender congr-
uency and phonological congruency. Participants were asked to name the
pictures using noun phrases and ignore the distractors. As the grammatical
gender of the target picture is selected in competition with distractors
during NP production (determiner + noun or determiner + adjective +
noun), variations in the naming response times were found to depend on
the gender and phonological congruency status. Both the gender-
congruent condition and the phonologically congruent condition were
faster than the corresponding incongruent conditions. The consistent
gender congruency effect was found in many studies in the NP language

production of German and Dutch (for an overview, see Wang & Schiller,
2019 and Sa Leite et al., 2022).

Nevertheless, conflicts have been observed in the attempts to
replicate the gender congruency effect in Romance languages. The gender
congruency effect in Italian was successfully replicated in the production
of bare nouns (e.g., Paolieri et al., 2010, 2011 and Cubelli et al., 2005), but
not in the production of noun phrases (e.g., il gatto “the cat”) in Cubelli
etal’s (2005) research. In Cubelli et al.’s (2005) study, a gender congruency
effect with an unexpected direction was found in Italian bare noun
production. Longer naming latencies were observed in the gender-
congruent condition than in the gender-incongruent condition. This effect
has been successfully replicated in three experiments with different
materials (e.g., Paolieri et al., 2010, 2011). However, Finocchiaro et al.
(2011) reported the absence of a gender congruency effect in their
experimental work on Italian, Spanish, and French using bare noun
naming. They attempted to replicate the study of Cubelli et al. (2005) by
testing native Italian speakers on bare noun production. However, no
gender congruency effect was found with either transparent or opaque
distractors in the two experiments. Similarly, naming latencies in their
Spanish and French bare noun production experiments were not affected
by the gender of a distractor word presented with the target picture. On
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the contrary, Alario and Caramazza (2002) demonstrated significantly
faster response times for gender-congruent conditions than for incongr-
uent conditions in French NP production (e.g., determiner + noun and
determiner + noun + adjective).

Moreover, O’Rourke’s (2007) and Finocchiaro et al.’s (2011) replica-
tion studies did not result in a finding of gender congruency effects in
Spanish bare noun production, but Paolieri et al. (2010) did. Furthermore,
Paolieri et al. (2010) found a reversed gender congruency effect, i.e.,
participants responded faster when naming target pictures in Italian (e.g.,
pera “pearrry’”’) with gender-incongruent distractors (e.g., cervo “deeryasc”)
than with gender-congruent distractors (e.g., calza “sockrrn’). Similarly,
they also observed longer naming latencies in Spanish for target pictures
(e.g., mono “monkeymasc”) with gender-matched distractors (e.g., grifo
“tapmasc”’) than with gender-unmatched distractors (e.g., cartera “wall-
eteer”). Additionally, Von Grebmer zu Wolfsthurn et al. (2021) observed
a cross-language gender congruency effect in Spanish NP production with
German speakers who were learning Spanish as a second language. Based
on these contradictory findings in Romance languages, it is at least
questionable whether or not the selection process of grammatical gender
is competitive, and if so, whether or not this competitive process surfaces
as a variation in naming latencies. In particular, the answer to the question
of whether or not the congruency status between the grammatical gender
of the targets and distractors has a significant effect on naming latencies

remains unclear.
2.1.2 The grammatical gender feature in Spanish

Spanish, like many other Romance languages, has a gender system that
distinguishes between masculine and feminine gender for nouns and their
associated determiners and adjectives. Specifically, Spanish has a two-
gender system including two-gender features for nouns (masculine and
feminine), with the determiners and adjectives exhibiting gender agree-
ment according to the lexical properties of the following nouns in NPs
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(e.g., determiner + noun and determiner + noun + adjective) (O’Rourke,
2007; White et al., 2004). The distribution of feminine and masculine
gender values is approximately balanced in Spanish (Bull, 1984; Eddington,
2002). However, it has been argued that masculine and feminine gender
may be represented differentially in Spanish, with masculine being the
default gender, and feminine taking a more marked position in the
language (Beatty-Martinez & Dussias, 2019).

As alexico-syntactic feature, grammatical gender in Spanish applies to
all nouns, and the grammatical gender agreement of determiners is
obligatory within NPs, e.g., la camisa “therry shirtren’ (Wang & Schiller,
2019). Many nouns are morphologically and/or phonologically matrked by
grammatical gender (Wang & Schiller, 2019), and the selection of
determiners and adjectives depends on the phonological and morphologi-
cal forms of nouns (Miozzo & Caramazza, 1999; Sa Leite et al., 2020).
Specifically, nouns ending in -0 often have masculine gender (99.9%) and
those ending in -a generally have feminine gender (96.3%). Additionally, a
small number of nouns, i.e., those ending in -e, have either feminine or
masculine gender, e.g., el tigre “themasc tigermasc” and la llave “therrm
keyren”, with 89.4% of all -e words being masculine (Griiter et al., 2012;
O’Rourke, 2007; Teschner & Russell, 1984). Similarly, a small number of
nouns ending in consonants (e.g., -z, -1, -s, etc.) are opaque (O’Rourke,
2007). In general, there are about twice as many transparent nouns as there
are opaque nouns in Spanish (Harris, 1991).

According to these transparent endings, the selection of determiners
can mainly rely on the morphological feature of nouns, in which the

corresponding feminine determiners (e.g., la “thesc” and las “thep.”) are
assigned to nouns ending in -a (e.g., la guitarra “therrn guitarrra”). Similar-
ly, the masculine determiners (e.g., el “thesc” and los “thep.”) are involved
in nouns ending in -0 (e.g., el gato “themasc catmasc”). However, there are
less than 0.5% exceptions to this transparent gender marking of nouns,
including words where the correspondence between their gender and their
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ending is not transparent (Costa et al., 1999b). For instance, the feminine
determiners cannot be assigned to nouns beginning with a stressed /a/
(e.g., el agua “themasc watermasc”) (Costa et al., 1999b). This means that
only when the phonological information about the nouns is available can
the correct form of the determiner be selected. Whether or not the
contradictory findings of the gender congruency effect in Spanish are due
to the fact that the gender-marking determiners are not exclusively
dependent on the grammatical gender of the head noun, but also on its
onset phonology, invites more debate.

2.1.3 The current study: noun phrase production in

Spanish

This study presents behavioral evidence from a determiner-noun
phrase production task using a picture-word interference (PWI) paradigm
(Glaser, 1992; Rosinski et al., 1975) to further explore the gender
congruency effect in Spanish. We set gender congruency (i.e., gender-
congruent vs. gender-incongruent) and semantic relatedness (i.e., semanti-
cally related vs. semantically unrelated) as the two main factors. The goal
of the present study is to investigate whether or not the grammatical
gender of determiners is competitively selected in the production of noun
phrases by Spanish speakers in a well-controlled experiment with new
targets and pictures. If grammatical gender is selected competitively, the
next question is whether or not this competition is reflected in the effect
of reaction times. Therefore, we addressed the main research question: is
there a gender congruency effect in Spanish NP production?

Hypotheses

The lexical selection by competition theory (Levelt et al., 1999;
Roelofs, 2003) refers to the process of competitively selecting the target
word from all the activated non-target words when producing a word.
Speakers will take more time to select the target word in their language
production when more non-target words are highly activated. Based on
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this theory, we expect the effects of semantic relatedness on naming
latencies to be present in the picture naming task. That is, a slower reaction
time is expected when the target picture and the distractor belong to the
same semantic category (Glaser & Diungelhoff, 1984; Schriefers et al.,
1990). On the contrary, we predict faster naming latencies in semantically
unrelated conditions, in which the target object belongs to a different
semantic category than the distractor. For the gender congruency
condition, we predict a significant gender congruency effect on naming
latencies. Specifically, we predict that the gender-congruent condition
shortens speakers’ reaction times for naming target objects. In contrast,
speakers’ naming latencies are prolonged due to the gender difference
between the target and the distractor.

Levelt et al’s (1999) model of speech production claims that the
content of the target picture is conceptualized first at the conceptual level,
and then the grammatical gender as a syntactic feature is activated and
selected at the lemma level, both occurring in a sequential order in the
picture naming task. Since the selection of the grammatical gender of
determiners in NPs is dominated by properties of the noun in Spanish
(Costa et al., 1999b), the process of grammatical gender is supposed to be
independent of semantic relatedness in word production. As a result, an
interaction between the gender congruency effect and the semantic
interference is not expected.

2.2 Materials and methods

2.2.1 Participants

Thirty healthy, right-handed Spanish speakers (Meatnage = 26.08 years
and SDage = 4.85 years; nineteen females) participated in this experiment.
Participants did not report any history of neurological or language
disorders. Before testing, informed consent was obtained from all particip-
ants. They read an information sheet and signed a consent form, which
was approved by the Ethics Committee of the Faculty of Humanities at



Gender Congruency Effects in Spanish: Behavioral Evidence from
Noun Phrase Production 43

Leiden University. Upon termination of all tasks, participants were paid
for their participation.

2.2.2 Materials

Twenty black-and-white line pictures were obtained from Severens’
picture database (Severens et al., 2005) based on two criteria: pictures had
to refer to a familiar and concrete concept, and pictures had to have easily
recognizable features. Each picture was assigned four distractors, which
were manipulated in four conditions according to their gender congruency
(i.e., gender-congruent vs. gender-incongruent) and semantic relatedness
(i.e., semantically related vs. semantically unrelated) to the target picture
(see Appendix 2.A). As a result, a total of 80 combinations of target
pictures and distractor pairs were generated. The word frequency of the
distractors was controlled on the basis of Corpus del Espafiol (Davies,
20106) across the four conditions, with F(3, 76) = 1.358 and p = 0.262.
Similarly, the visual complexity of the distractors was controlled by
balancing the number of letters across the four conditions, with F(3, 70)
=1.925 and p = 0.133. Targets and distractors were neither phonologically
nor orthographically related.

2.2.3 Design and procedure

The experiment was designed as a 2 by 2 fully factorial within-
subjects design with two main factors: gender congruency (G) and
semantic relatedness (S). The factor gender congruency included two
levels, i.e., gender-congruent (G+) and gender-incongruent (G—), based
on gender congruency or gender incongruency between the target picture
and the distractors. The factor semantic relatedness was divided into two
levels, i.e., semantically related (S+) or semantically unrelated (§—),
depending on whether or not the target pictures and the distractors
belonged to the same semantic category. As a result, four conditions were
generated for each target picture: G+8+, G+S—, G—S8+, and G—S— (see
Table 2.2.1).
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Table 2.2.1. Sample of stimuli in the experimental session for the PWI
task.

Condition
Target picture PIG [cerpo]  G+S+ G+S- G-S+ G-S-
Grammatical gender
el (m.)
b > . hielo . vaca . madera ,
CG ‘ - \ ' ‘ -
dog ice cow wood
Distractors perro hielo vaca madera
Grammatical gender of el (m.) el (m.) la (£.) la (£))
distractors

The picture naming task was programmed in E-prime 2.0 (Schneider
et al., 2002) and designed based on the PWI paradigm. In order to
counterbalance the effect of the order, we used the Windows program Mix
(Van Casteren & Davis, 2000) to generate a pseudo-random order of trials
according to two criteria: no two trials within the same condition or
associated with the same target picture were allowed to appear consecu-
tively, and trials of the same grammatical gender could be presented no
more than twice in a row. As a result, 40 blocks were generated in E-prime
2.0. Furthermore, we also used the by-subjects order design for the
programming of the task, so that the order of the blocks was randomized
across participants.

The whole experiment was divided into three sessions: a familiari-
zation session, a practice session, and an experimental session, lasting 20
minutes in total. Participants were first presented with the familiarization
session, in which they were instructed to learn the exact name under the
target picture for 3,000 ms. After the presentation of all 20 target pictures,
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participants were asked to practice naming the same pictures in a practice
session, in which the target pictures were presented with a meaningless
“XX” string in the center of the screen. In this session, each picture was
presented for 3,000 ms. The correct name of the target was provided if
participants produced an incorrect name. In the experimental session,
participants were expected to name the target picture as fast and accurately
as possible with a Spanish noun phrase (e.g., el gato “themasc catyasc”)
while ignoring the distractor word. For each trial, the typical procedure
began with a fixation cross presented in the center of the screen for 300
ms, followed by a blank screen for 300 ms. This was followed by the
display of the target picture and distractor word for 3,000 ms, during
which participants’ vocal responses were recorded. At the end of each trial,
a blank screen was displayed for 500 ms (see Figure 2.2.1).

Figure 2.2.1. Hllustration of the familiarization session, practice session,
and experimental session for the picture naming task.

Fixation
(300ms)

Blank screen
(300ms)

Target picture or Distractor
(3,000ms)

Blank screen
(500ms)

The familiarization session, practice session and experimental session

2.3 Results

Naming latencies were calculated and extracted from all recorded data
of 30 participants using Praat (Boersma & Weenink, 2019) (see Table
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2.3.1). Of all the 2,400 recorded data points, 4.6% were removed from
further behavioral data analysis due to the presence of (a) incorrect
responses, no responses, or delayed responses (3.3%) and (b) outliers, i.e.,
naming latencies exceeding 3 SDs around the average responding time of
participants (1.3%). Next, we employed the generalized linear mixed
model (GLMM) and the glmer function with a gamma distribution to
analyze our behavioral data in R Studio version 4.2.2 (R Core Team, 2020)
using the Ime4 package (Bates et al., 2015).

Table 2.3.1. Mean picture naming latencies by condition.

Naming latencies (ms)

Condition
Mean SD
Gender-congtuent / Semantically Related (G+S+) 714 194
Gender-congtuent / Semantically Unrelated (G+S-) 673 149
Gender-incongruent / Semantically Related (G—S+) 725 184
Gender-incongruent / Semantically Unrelated (G—S—) 691 165

To avoid the risk of increasing the Type I error rate, the analysis of
the behavioral data was modeled using a top-down model selection
procedure (Barr, 2013), in which the model starts with the theoretically
maximal model. In order to fit the model to our data, we included gender
congruency and semantic relatedness as two fixed factors, and item and
participant as two random factors. To control for potential confounders,
we added a distractor category as a covariate to our statistical analysis.
Further, we included a target picture category as a random slope for the
item factor. We generated the best-fit model for our data by taking the
following steps: first, we removed the non-significant random effect of
interaction between gender congruency and semantic relatedness for each
participant, and the interaction of the fixed effects of gender congruency
and semantic relatedness in the case of a singular fit; second, the random
slopes of the target category for the items, and the distractor category were
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removed as they did not significantly improve the model fit and resulted
in non-convergence; third, the correlation between gender congruency
and semantic relatedness for the participant factor, and the random
intercept and slope of gender congruency for the participant factor were
excluded on the basis of akaike’s information criterion (AIC) (Akaike,
1974), the Bayesian information criterion (BIC) (Neath & Cavanaugh,
2012), and the log-likelihood ratio; finally, the best-fit model for our data
was fitted with gender congruency and semantic relatedness as fixed
effects, and random intercepts for the participant and target item, as well
as a by-participant random slope for semantic relatedness. The best-fit
model (see Table 2.3.2) demonstrated significantly shorter naming
latencies in gender-congruent conditions compared to gender-incongru-
ent conditions with f = —13.526, SE = 4.64, + = —2.91, and p = 0.004.
Moreover, participants responded significantly slower to semantically
related trials than to semantically unrelated trials, with g = 38.41, SE =
10.75, #= 3.57,and p < 0.001 (see Figure 2.3.1).

Table 2.3.2. General mixed effects model of best fit for RT's with gender
congruency and semantic relatedness as two predictors, including estim-
ates, confidence intervals and p-values. The result demonstrated that both
gender congruency and semantic relatedness had a significant impact on
naming latencies. ‘“***” indicates p < 0.001 and “**”” indicates p < 0.01.

Formula: naming latency ~ gender congruency (congruent vs. incongruent) + semantic
relatedness (related vs. unrelated) + (semantic relatedness | participant) + (1 | item)

RTs
Predictors - .

Estimate 95% CI Statistic  Pr(>|z|)
(Intercept) 714.882 683.193 —746.570  44.239 <0.001 ***
Gender [Congruent] —13.526 —-22.634——4419 —-2912 0.004%*
Semantic [Related] 38.409 17.320 — 59.498 3.571 <0.001 ***
Random Effects
o’ 0.04
Too Participant 2460.61

T00 Item 578.38
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T11 participant. SemanticRelated 872.19
Po1 participant -0.20
ICC 1.00
N participant 30

N Item 20
Observations 2288

Marginal R*Conditional R>  0.115/1.000

Figure 2.3.1. Picture naming latencies by condition. Both gender congr-
uency and semantic relatedness showed a significant effect on naming
latencies (i.e., p < 0.0001, indicated as “****”; » < 0.01, indicated as “**”
and p < 0.05, indicated as “*” respectively in the figure).
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2.4 Discussion

In this study, we investigated the potential impact of gender congrue-
ncy and semantic relatedness on Spanish NP production using the picture-
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word interference paradigm. The gender congruency and semantic relate-
dness were manipulated between the target picture and the distractors.
The gender congruency effect was examined by comparing the naming
latencies between gender-matched and gender-unmatched determiner-
NPs. We predicted shorter naming latencies for gender-congruent NPs
compared to incongruent NPs. Critically, this would indicate that the
target gender value was activated and selected at the lemma level. We also
studied the semantic effect with semantically related or unrelated NPs, and
we expected longer response times for unrelated trials compared to related
trials. The presence of such a semantic interference effect would imply
that the concept of the target picture and the distractor actively competed
for selection during lemma level processing.

In line with our expectations, we found that participants’ naming
latencies were significantly affected by the semantic relatedness of a
distractor word and the target picture. To be more precise, the participants
showed longer naming latencies when naming a target picture with a
distractor of the same semantic category. In other words, the semantic
interference effect (Glaser, 1992; La Heij, 1988; Schriefers et al., 1990) was
found in naming semantically related targets and distractors. Our behavio-
ral results are important because the presence of the semantic interference
effect is suggestive of the lexical selection process during semantic
processing. It implies that the semantically related distractors represent
competitors of the target, resulting in a more difficult selection process
than in unrelated conditions. When the target (e.g., CHAIR) is presented
with a semantically related distractor (e.g., table), more than one lemma
(e.g., chair, table, bed, stool) of the target (via activating its semantic
category) is activated, and the distractor only activates one lemma. In the
semantically related conditions, one of the competitors of the target (e.g.,
chair) receives additional activation from the distractor (e.g., table), leading
to more competition during the lexical selection process. These behavioral
findings are in line with numerous previous studies that report semantic
interference (Belke et al., 2005; La Heij, 1988; Levelt et al., 1999; Roelofs,
2003).
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Meanwhile, we explored the effect of gender congruency on access to
the target word in the presence of a distractor by manipulating the gender
congruency between the target and the distractors. A significant gender
congruency effect was observed in the naming latencies of the NP naming
task. Our behavioral results suggest that participants were significantly
faster at naming the target with gender-congruent distractors than with
gender-incongruent distractors. These findings are important for three
reasons: first, the significantly faster naming latencies in the gender-
congruent conditions suggest the presence of a gender congruency effect
during gender processing; second, the gender congruency effect implies
that the competition occurred during the process of gender feature
selection, in which the different gender values for the target picture and
the distractor were activated in the gender-incongruent condition and the
gender feature of distractors competed for selection at the lemma level
and interfered with the naming of the target NP; third, the statistically
significant longer reaction time in gender-incongruent conditions also
suggests that the competition can be reflected by a reaction time effect in
Spanish NP production.

It is important to mention that no significant gender congruency
effect was found in previous studies on Spanish NP naming (e.g., Costa et
al., 1999b) and some of the bare noun naming studies (e.g., O’Rourke,
2007 and Finocchiaro et al., 2011). However, the results of the gender
congruency effect are reversed for the study of Paolieri et al. (2010), where
longer naming latencies were found for gender-matched target-distractor
pairs than for gender-non-matched pairs. Compared to all aspects of the
previous studies, the gender congruency effect was possibly found in the
current study for the following reasons.

First of all, in the study by Paolieri et al. (2010), twenty native Spanish
participants were asked to name 28 target pictures using bare nouns in
Spanish, and a reliable reversed gender congruency effect was obtained in
their bare noun naming tasks. They concluded that their findings confirm
the assumption that grammatical gender is not only a syntactic feature, but
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also an inherent lexical property of nouns that can be selected in bare noun
production. As is consistent with this assumption, in our experiment,
participants were asked to perform a noun phrase naming task, in which a
determiner-noun phrase had to be produced. In determiner-noun phrase
production, the correct determiner-noun phrase can only be produced by
selecting the grammatical gender of nouns and determiners. Therefore, it
was essential for participants to explicitly produce the correct determiner
when given the target gender value. In this process, there was competition
in the selection of the syntactic feature of the target.

However, the gender congruency effect in the study by Paolieri et al.
(2010) was reversed, with the longer naming latencies being found in the
gender-congruent condition. This finding is unexpected within the current
language production models, e.g., the LRM model (Levelt et al., 1999) and
the WEAVER++ model (Levelt, 1992). More specifically, according to
the LRM model (Levelt et al,, 1999), when the target picture and a
distractor are presented to participants, grammatical gender as an inherent
lexical property of nouns is activated. In a gender-incongruent condition,
different gender nodes are activated for the distractor and the target, and
the gender feature of the distractor interferes with the naming of the target.
In this case, the competition occurs when the target syntactic feature is
selected with the interference from the distractor. In contrast, in a gender-
congruent condition, the same gender node is activated for the distractor
and the target, where no competition occurs. As a result, it takes more
time to produce an NP with the correct determiner in the gender-
incongruent condition than in the gender-congruent condition, as the
target gender node competes for selection with non-target activated
gender nodes in the gender-incongruent condition. In this case, the effect
on naming latencies of gender congruency is easy to observe. Our results
are consistent with the results of gender processing in current models.

Second, it is necessary to pay attention to the study by Costa et al.
(1999b), who conducted three experiments asking participants to perform
three Spanish NP (i.e., determiner + noun) naming tasks and found no
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gender congruency effect. They concluded that the gender congruency
effects may have occurred during early lexical selection processes but were
rendered invisible by the selection and retrieval of the phonological form
of a word. However, this explanation is rather unlikely for Spanish, since
only a rather small number of nouns, i.e., less than 50 cases of all lexical
items (less than 0.5%) (Real Academia Espariola: Diccionario de La Lengua
Espariola, 2014), are consistent with this conclusion. In general, noun
endings are either transparent (i.e., -0 for masculine and -a for feminine)
or opaque (i.e., -e for either masculine or feminine, or consonants, e.g., -z,
-1

determiner in Spanish can be made on the basis of the transparent

, -5, etc.) (O’Rourke, 2007). In many cases, the correct choice of
property (i.e., the phonological information) of the nouns. Only in a small
proportion of cases (less than 0.5%) of all lexical items does the selection
of determiners depend on the phonological context (Costa et al., 1999b).
Given these facts, the conclusion of Costa et al. (1999b) that there is no
gender congruency effect in Spanish NP production becomes less likely.
On the other hand, the conclusion of Costa et al. (1999b) can also be
interpreted in the following way: it is possible for the gender congruency
effect to be found without selecting and retrieving the phonological form
of a word. In our list of stimuli, there were no exceptions included (i.e.,
masculine determiner for nouns starting with a stressed /a/) for both
targets and distractors, which meant that the selection of determiners
could be based on the lexical information of the nouns. In this case, the
finding of a gender congruency effect in our study seems plausible.

Third, compared to the study by O’Rourke (2007), in which the
distractors were presented in auditory form, we adopted a different
experimental procedure with the presentation of the distractor being in
printed form. Such a difference in display form has been shown to
influence the timing of distractor effects (Damian & Martin, 1999;
Finocchiaro et al.,, 2011). Given this difference, the discrepancy between
O’Rourke (2007) and the current study does not necessarily imply
contradictory conclusions. Additionally, in terms of the structure of the
grammatical gender of nouns, Spanish is similar to Dutch in that



Gender Congruency Effects in Spanish: Behavioral Evidence from
Noun Phrase Production 53

phonological information is hardly necessary to choose the correct deter-
miners (Costa et al., 1999b). The few exceptional cases may be hard wired,
L.e., learned and stored as phrases, e.g., el agua, “the water”, or el agua fria,
“the cold water”. In this case, the findings of the study by O’Rourke (2007)
and Finocchiaro et al. (2011) may be explained by the Dutch case, where
the gender congruency effect was not found in bare noun production but
was found in noun phrase production (La Hejj et al., 1998). This process
of producing NPs can be interpreted as an amplification of the potential
gender congruency effect that is not detected in the more straightforward
bare noun task, which does not require the explicit selection of the
grammatical gender for determiner selection.

Additionally, it is worth mentioning the statistical analysis we applied
to our data, which supports the robustness of the effects we observed in
the present study. First, unlike the previous studies (e.g., Cubelli et al.,
2005), which defined outliers as a naming latency exceeding two standard
deviations below or above the average responding time of participants (i.e.,
mean +/—2 SDs), we defined outliers by removing the naming latencies
that lay three standard deviations around participants’ mean response
times (i.e., mean +/—3 SDs). This resulted in a few data points being
identified as outliers and excluded from further data analysis. In general,
the method of using mean +/—2 SDs is considered a restrictive method
that excludes outliers, resulting in the loss of more reliable data (Fino-
cchiaro et al., 2011; Berger & Kiefer, 2021). Second, the implementation
of a single-trial generalized linear mixed-effect model (GLMM) was a
novelty of our statistical analysis. Compared to the traditional statistical
analysis of naming latencies using ANOVAs (e.g., Paolieri et al., 2010;
Finocchiaro et al., 2011), the single-trial GLMM is more sensitive and
specific to single-trial analysis, and does not assume an underlying
distribution or an equal number of observations for each participant or
condition. Instead, it captures variance as explained by each participant
and by each item, as well as the experimental manipulations of interest
(Linde-Domingo et al., 2019). When modeling behavioral data with
unequal numbers of conditions or participants, it therefore has superior
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explanatory power to traditional ANOVAs. In other words, it also
provided a more robust result for our behavioral data analysis.

2.5 Conclusion

In this study, we explored whether or not grammatical gender, as a
lexico-syntactic feature in Spanish, is used to competitively select
determiners in the production of noun phrases by Spanish speakers in a
well-controlled experiment. We employed the picture-word interference
paradigm to examine the naming latencies of 30 participants for multiple
objects in four conditions in which gender congruency, ie., gender-
congruent and gender-incongruent, and semantic relatedness, ie.,
semantically related and semantically unrelated, were manipulated. We
found reliable effects of grammatical gender congruency and semantic
relatedness in noun phrase production in Spanish. More specifically,
statistically significant shorter naming latencies were found for gender-
congruent target-distractor pairs than for gender-incongruent pairs.
Similarly, we found longer naming latencies in semantically related trials
than in unrelated trials. These results provide crucial evidence supporting
the notion that grammatical gender in determiner-NPs is competitively
selected and that this competition is reflected in speakers’ naming latencies.
Furthermore, our findings provide an important behavioral piece of
evidence for the gender congruency effect in Romance languages.
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Appendix

Appendix 2.A Table of stimuli used in the picture naming task.

Target Distractor Type
. Gender
Picture G+S+ G+S— G-S+ G—S-
gato . conejo sol rata miel
(cany ~ Masedline o bbio (sun) (rat) (honey)
caballo Masculin burro sello mula flor
(horse) ascuiine (donkey) (stamp) (mule) (flower)
cuervo . papagayo monte paloma toalla
(crow) Masculine (parrot) (mountain) (dove) (towel)
guitarra Feminine trompeta isla violin zapato
(guitar) (trumpet) (island) (violin) (shoe)
mesa silla arafia armario gorro
(table) (chair) (spider) (closet) (hat)
estanteria Feminine mecedora bandera sofa cabello
(shelving) (rocking chair)  (flag) (sofa) (hair)
cama o alacena garra sillon libro
(bed) (cupboard) (claw) (armchair) (book)
cerdo . perro hielo vaca madera
(pig) Masculine (dog) (ice) (cow) (wood)
tigre . le6n avion serpiente oreja
(tiger) Masculine (lion) (airplane) (snake) (car)
brazo . pie pan pierna arena
(arm) Masculine (foot) (bread) (leg) (sand)
boca Feminin nariz abeja 0jo arbol
(mouth) ¢ ¢ (nose) (bee) (eye) (tree)
tenedor Masculin cuchillo bolso cuchara pintura
(fork) ascuiine (knife) (handbag)  (spoon) (painting)
tomate . chile diente patata piedra
(fomato) asculine (chili) (tooth) (potato) (stone)
abrigo . jersey huevo camiseta estrella
(coary  Masculine o aten (ege) (shirt) (star)
manzana oo pera bota platano pescado
(apple) (pear) (boot) (banana) (fish)
autobus Masculine tren mono bicicleta lave
(bus) (train) (monkey) (bike) (key)
dedo . codo ratén palma nave
(finger) Masculine (elbow) (mouse) (palm) (ship)
zorro  Masculine lobo papel hiena lengua
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(fox) (wolf) (paper) (hyena) (tongue)
flecha Feminine pistola roca pufial 0S0
(arrow) (gun) (rock) (dagger) (bear)

maiz trigo gallo soja carta

(corn) Masculine (wheat) (rooster) (soy) (letter)
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Abstract

This study investigates gender assignment strategies in mixed Spani-
sh—Chinese noun phrases (NPs) among early Spanish—Chinese bilinguals
in Barcelona, Spain. It explores whether bilinguals rely on a default mascu-
line or use the gender of Spanish translation equivalents across production
and comprehension tasks. A multi-task approach was employed, including
a director-matcher task, a sentence repetition task, and a two-alternative
forced-choice judgment task. Forty-two eatly sequential Spanish—Chinese
bilinguals participated in the study. The analysis focused on the use of
masculine and feminine Spanish determiners with Chinese nouns,
categorized according to the gender of their Spanish translation equivale-
nts. One-way repeated ANOVA was conducted to examine whether
gender choices significantly differed when Chinese nouns, either with
feminine or masculine Spanish equivalents, were paired with different
Spanish determiners in each task. Paired-samples t-tests and non-
parametric Wilcoxon signed-rank tests were conducted to determine
whether masculine gender is significantly preferred over feminine gender
in the three tasks. Results revealed task-dependent variability in gender
assignment. In production, bilinguals used both masculine and feminine
determiners for Chinese nouns with feminine equivalents, reflecting both
default masculine and translation equivalent strategies. For nouns with
masculine equivalents, masculine determiners predominated. In compre-
hension, participants favored the translation equivalent strategy, using
determiners that matched the gender of Spanish translation equivalents.
This study is the first to examine gender assignment in mixed Spani-
sh—Chinese NPs. The study highlights the flexible nature of bilingual
language processing, demonstrating that gender assignment strategies can
change in response to different task demands. It emphasizes the impor-
tance of capturing the range of bilingual behaviors in both production and
comprehension. However, the study focuses on a specific bilingual
community, limiting generalizability. Future studies should examine
gender assignment over time and in other Spanish—Chinese bilingual
populations with different sociolinguistic backgrounds.
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3.1 Introduction

Code-switching (CS) is commonly described as the practice of switch-
ing back and forth between languages within an utterance (Poplack, 1980;
Deuchar, 2012), and CS data can provide valuable insights that extend our
understanding of language beyond monolingual perspectives (Lopez,
2020). In the study of CS, researchers have examined grammatical gender
assignment in mixed noun phrases (NPs), where a determiner from one
language is paired with a noun from another (cf. Bellamy & Parafita Couto,
2022). This interest arises from frequent occurrences of mixed NPs (Jake
et al., 2002) and differences in how languages mark gender. A mixed NP
typically consists of at least two elements: a gender-marked determiner
from one language and a noun, either gender-marked or non-gender-
marked, from another (e.g., la house “therrn house”, Spanish—English; el
giirtel “thenasc beltuasc”, Spanish—German in Lopez, 2020), or a non-
gender-marked determiner from one language with a gender-marked noun
from another (e.g., the casa “the houserry”, English—Spanish in Blokzijl
et al,, 2017). In gender-marked languages such as Romance and Germanic
languages, grammatical gender is morphosyntactically represented by the
agreement between gender-marked nouns and other elements (determiner,
adjective) in the NPs (e.g., Spanish: la camisa blanca “therrm shirtrrm
whiterry””) (Corbett, 2012). In contrast, languages such as Chinese and
English have no grammatical gender distinction for nouns.

To set the stage for this investigation, we first outline the structure of
the NP in Spanish and Chinese, followed by an examination of the distinc-
tive characteristics that emerge in mixed Spanish—Chinese NPs.

3.1.1 Spanish NPs

In Spanish, NPs typically consist of a determiner followed by a noun,
which may or may not be accompanied by an adjective (determiner +
noun +/— adjective). All nouns in Spanish have an inherent grammatical
gender, either masculine or feminine (Roca, 1989; Harris, 1991). Determi-
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ners and adjectives do not have inherent gender themselves, but they must
agree in gender with nouns they modify (Harris, 1991; see examples 1a
and 1b below).

(1)a. la camisa roja
the. FEM coat.FEM red.FEM
“the red coat”

b. el huevo roto
the. MASC egg. MASC broken.MASC
“the broken egg”

Agreement in Spanish is easily observed because nouns typically
feature morphologically or phonologically transparent suffixes, although
this is not always the case. Specifically, nouns ending in -0 are predomina-
ntly masculine (99.9%), while those ending in -a are often feminine (96.3%)
(Teschner & Russell, 1984). A subset of nouns ending in -e can be either
gender (see 2a, 2b), and those ending in consonants (e.g., -1, -n, -z) are
opaque and less predictable. Spanish has roughly twice as many transpare-
nt nouns as opaque ones (Harris, 1991), making endings reliable predictors

of grammatical gender.

(2) a. el pie
the. MASC foot. MASC
“the foot”
b. la clase

the.FEM classroom.FEM
“the classroom”

Masculine gender is considered the unmarked default, while feminine
is marked and exclusive in Spanish (Roca, 1989; Harris, 1991). Spanish
speakers often assign masculine gender to unknown nouns or those with

irregular endings, like consonants, partly because masculine nouns gener-
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ally allow more varied phonological endings (Beatty-Martinez & Dussias,
2019).

3.1.2 Chinese NPs

Unlike Spanish, Chinese lacks grammatical gender and employs a
nominal classifier system. In Mandarin Chinese, NPs may contain a
demonstrative, numeral, or quantifier, followed by a classifier and a noun
(e.g., —KSEF, /yilzhanglzhuolzi0’/ [one + classifier-zhangl+ table],
“one table”), in which not all are required but classifiers are obligatory and
cannot be omitted (Li & Thompson, 1981). In Chinese NPs, the choice of
classifiers is largely based on the semantic properties of nouns, such as
animacy, shape, function, and size (Myers & Tsay, 2000). Unlike Spanish,
which uses an alphabetic writing system based on the Latin script, where
each letter generally corresponds to a specific sound, Mandarin Chinese
employs a logographic writing system, where each character typically repr-
esents a syllable and a unit of meaning, rather than a single sound (Wang,
1973). Chinese characters represent morphemes and correspond to Pinyin
syllables, which reflect the language’s phonology (Wang, 1973). A Pinyin
syllable consists of an initial consonant and a final vowel or an optional
nasal consonant (e.g., /n/ or /ng/) (Li & Thompson, 1981). Final vowels
are usually compound (e.g., /ai/, /ei/, /ao/) but sometimes simple (e.g.,
/a/,/o/,/e/). Inwriting, Chinese is typically presented using only charac-
ters without accompanying Pinyin, which marks a significant distinction
from alphabetic Spanish.

3.1.3 Mixed Spanish—Chinese NPs

Mixed Spanish—Chinese NPs contain at least two elements, a gender-
marked Spanish determiner and a non-gender-marked Chinese noun (e.g.,

elfun LM, “themasc/awasc sun”). The question that arises is: what gramm-

3 Mandarin Chinese Pinyin features four phonemic tones: Tone 1 (high-level), Tone 2
(high-rising), Tone 3 (low-dipping), and Tone 4 (high-falling) (Chao, 1948). In this paper,
tone numbers indicate the specific tones in Pinyin.
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atical gender will Spanish—Chinese bilinguals assign to Chinese nouns in
mixed NPs? This issue is interesting given that Spanish requires gender
agreement for determiners and adjectives, while Chinese lacks gramma-
tical gender altogether. Research on other mixed-language contexts, such
as Spanish—English, has identified several strategies for gender assignment,
including using the gender of the Spanish translation equivalent, relying
on the morphological shape of the noun, or defaulting to masculine
gender (see Section 3.2). However, it remains to be seen which strategy
Spanish—Chinese bilinguals will prefer, given the linguistic differences
between Spanish and Chinese. Understanding the structure of mixed
Spanish—Chinese NPs sets the stage for exploring how bilinguals assign
grammatical gender in such contexts. The following section reviews
relevant research on gender assignment strategies in mixed NPs across
different language pairs.

3.2 Research background

3.2.1 Gender assignment strategies in mixed NPs

In the context of code-switching, three primary gender assignment
strategies have been documented in mixed NPs across various language
combinations, namely the translation equivalent strategy, the default
strategy, and the shape-based strategy (see Bellamy & Parafita Couto,
2022). These strategies are observed in two types of language combin-
ations: those where only one language has grammatical gender, and those
where both languages have gender. Spanish—Chinese mixed NPs fall into
the first category, as Spanish has grammatical gender while Chinese does
not. Building on this background, we now turn to the specific strategies
that have been documented for gender assignment in mixed NPs, with
particular attention to language pairs where only one language marks
grammatical gender, as is the case for Spanish—Chinese.
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3.2.1.1 Translation equivalent strategy

The translation equivalent strategy, also referred to as the analogical
gender criterion (Montes-Alcala & Lapidus Shin, 2011; Jake et al., 2002),
involves assigning gender to the inserted noun based on the gender of its
translation equivalent in the recipient language (Bellamy & Parafita Couto,
2022). For example, in Spanish—English mixed NPs, bilinguals have been
observed to pair a Spanish feminine determiner with an English noun if
its Spanish translation is feminine (Liceras et al., 2008). This strategy has
also been reported in other bilingual contexts, such as Tsova-Tush—Geo-
rgian (Bellamy & Wichers Schreur, 2022) and Spanish—Basque (Munarriz-
Ibarrola et al., 2022), particularly among speakers who learned the gender-
marked language earlier. In the Spanish—Chinese context, this strategy
would involve assigning the gender of the Spanish translation equivalent
to the Chinese noun (e.g., la 2, “theprm guitar”, following the feminine

gender of guitarra in Spanish).

3.2.1.2 Default strategy

Regarding the default strategy, speakers tend to default to one gender
for most inserted nouns, regardless of their semantic and morpho-
phonological properties or translation equivalents (Bellamy & Parafita
Couto, 2022). This approach is prevalent in Spanish—English bilingual
speech, particularly in communities with frequent code-switching (e.g.,
Balam, 2016; see Bellamy & Parafita Couto, 2022 for an overview). For
instance, Spanish—English bilinguals in Belize assigned masculine gender
to 99.6% of English nouns in mixed DPs (Balam, 2010). Likewise, Balam
et al. (2021) reported a strong preference for masculine gender among
Spanish—English bilingual children in the Miami corpus, with Valdés
Kroff (2016) noting 93.7% of English nouns paired with Spanish masc-
uline determiners in the Bangor Miami corpus, independently of their
translation equivalent, in the same community. Additionally, Spanish—En-
glish bilinguals with habitual CS practices in Southern Arizona (USA)
favored masculine gender for English inanimate nouns in a forced-choice
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elicitation task (Cruz, 2023) and the Corpus del Espafiol en el Sur de
Arizona (CESA) corpus (Cruz, 2021).

In addition to the masculine default, Parafita Couto et al. (2010)
reported a preference for the feminine default among Spanish—Basque
bilinguals in an auditory judgment task. To sum up, the default strategy is
particularly prevalent among frequent code-switchers and simultaneous
bilinguals (Bellamy & Parafita Couto, 2022).

3.2.1.3 Shape-based strategy

The shape-based strategy, also referred to as “phonological gender
criterion” (Poplack et al.,1982) or “phonological strategy” (Munartiz-
Ibarrola et al., 2022), involves assigning gender based on morpho-
phonological properties of the inserted noun, such as its final sound or
letter. This strategy is more common in language pairs with similar
alphabetic systems and overlapping morpho-phonological patterns, as
observed among Spanish—Basque and Purepecha—Spanish bilinguals
(Parafita Couto et al.,, 2016; Bellamy et al., 2018). Bilinguals, such as
Purepecha—Spanish or Spanish—Basque, tend to associate the phonolo-
gical shape or morpho-phonological cues from words in the donor
language with gender markers in the recipient language when assigning
gender to donor language nouns (cf. Bellamy & Parafita Couto, 2022). For
instance, Spanish—Basque bilinguals prefer to pair the Spanish feminine
determiner la with Basque nouns ending in -a (Basque lacks gender), such
as la arrautza “thersm egg”, where huevo “egguasc” is masculine in Spanish
(Parafita Couto et al.,, 2016). Similarly, Purepecha—Spanish bilinguals
preferred matching Purepecha nouns ending in -a (Purepecha lacks gender)
with the feminine determiner /a4 in a forced-choice acceptability judgment
task, even when their Spanish equivalents were masculine (Bellamy et al.,
2018).

Similarly, Montes-Alcala and Lapidus Shin (2011) tested Spanish—En-
glish mixed NPs in written and oral corpora, and they concluded that
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orthographic similarities, which largely reflect the phonological shape of
words in many languages, influence gender assignment in written CS.
Additionally, Rekun and Meir (2024) found that Russian—Hebrew bilingu-
als, where Russian features three genders and Hebrew possesses two
genders, used the shape-based strategy in adjective-noun phrases during
online acceptability judgment tasks. Both heritage speakers and immigrant
speakers preferred this strategy, though other strategies were also
observed. However, due to the logographic nature of Chinese characters
and the limited correspondence between Pinyin endings and Spanish
gender markers, the shape-based strategy is unlikely to influence gender
assignment in this population. Thus, testing this strategy is reserved for
future research, once the roles of other strategies are better understood.

To investigate these strategies empirically, researchers have employed
a range of experimental methodologies. The next section reviews the main
production and comprehension tasks used to study gender assignment in
mixed NPs.

3.2.2 Production and comprehension tasks

Studies on gender assignment in mixed NPs have used production
and comprehension tasks. Production tasks often involve corpus-based
analyses of spontaneous speech and naturalistic data, reflecting actual
language use (Gullberg et al., 2009). However, these methods are resource-
intensive with limited evidence for specific questions (Gullberg et al.,
2009). To mitigate these challenges, researchers have also used semi-
structured interviews (Otheguy & Lapidus, 2003), interactive tasks like
director-matcher and map tasks (Gullberg et al., 2009; Beatty-Martinez &
Dussias, 2017), and sentence repetition tasks. Comprehension tasks, such
as Likert scale evaluations (Liceras et al., 2008; Parafita Couto & Stadth-
agen-Gonzalez, 2019) and forced-choice judgment tasks (Bellamy et al.,
2018), assess responses to written or auditory stimuli. Together, these
methods effectively elicit speakers’ grammatical knowledge (Bellamy &
Parafita Couto, 2022).
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While these methodological approaches provide important insights, it
is also crucial to consider how extra-linguistic factors, such as task type,
bilingual profile, and community context, influence gender assignhment
strategies. The following subsections address these variables in greater
detail.

3.2.3 Extra-linguistic factors in gender assignment strategies

3.2.3.1 Task type

Previous studies reveal variations in gender assignment strategies
across task types, even within the same bilingual group. For instance,
Bellamy et al. (2018) found that early Purepecha—Spanish bilinguals
favored the masculine default strategy in a director-matcher task. However,
they used mixed strategies in a forced-choice judgment task, assigning
feminine gender to Purepecha nouns ending in -a and masculine to those
ending in -7/-u. Such variation may stem from orthographic or morpho-
phonological similarities between languages, which may amplify the influ-
ence of phonological and orthographic cues in written tasks, as observed
in Basque—Spanish bilinguals, where noun endings influenced gender
assignment in mixed NPs (Parafita Couto et al., 2010).

3.2.3.2 Bilingual profile

Bilingual profiles and language experience influence gender assignm-
ent strategies. Munarriz-Ibarrola et al. (2022) found that Spanish—Basque
bilinguals with distinct bilingual profiles used different strategies in a
forced-switch director-matcher task. Bilinguals who first acquired Spanish
(a gender-marked language) preferred the analogical criterion (translation
equivalent strategy), while those who first learned Basque (a non-gender-
marked language) primarily used a phonological criterion (shape-based

strategy).
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3.2.3.3 Community characteristics

The characteristics of bilingual communities also affect gender assign-
ment strategies among bilinguals. For example, in the well-established
Spanish—English community in Miami, bilinguals prefer the masculine
default (Balam et al., 2021). Conversely, in communities where speakers
are more exposed to monolingual Spanish than in Miami, like El Paso and
Granada, Spanish—English bilinguals use both masculine and feminine
determiners for English nouns with feminine equivalents, though masc-
uline determiners dominate overall (Krolikowska et al., 2019). Similarly, in
New Mexico, Spanish—English bilinguals show a mix of masculine default
and translation equivalent strategies (Cisneros et al., 2023). These findings
highlight the impact of community characteristics and social network
diversity on gender assignment in mixed NPs.

In sum, gender assignment strategies in mixed NPs vary based on task
type, bilingual profile, and community characteristics (see Appendix 3.A).
Taken together, these findings highlight the complexity and variability of
gender assignment in mixed NPs. Building on this foundation, the present
study investigates gender assignment strategies among early Spanish—
Chinese bilinguals in Barcelona, employing a multi-task approach to capt-
ure the influence of both linguistic and extra-linguistic factors.

3.3 The current study

3.3.1 Research question and hypothesis

This study examines how early Spanish—Chinese bilinguals, heritage
Chinese speakers in Barcelona, Spain, assign gender in mixed NPs across
various tasks. Drawing on research suggesting task type influences gender
assignment (e.g., Bellamy et al., 2018), we use a multi-task approach: a
director-matcher task, a judgment task, and a repetition task. The study
addresses a main question:
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RQ: Which gender assignment strategies (default or translation equiv-
alent) do early Spanish—Chinese bilinguals use when assigning gender to
Chinese nouns in mixed Spanish—Chinese NPs in production and compre-
hension tasks, and to what extent will gender assignment be consistent
across tasks?

Hypothesis: Building on prior research showing that gender assign-
ment strategies in mixed NPs vary depending on linguistic, cognitive, and
sociolinguistic factors, we hypothesize that early Spanish—Chinese bilin-
guals in Barcelona will not rely exclusively on a single gender assignment
strategy. Instead, we expect their choices to vary across production and
comprehension tasks, reflecting the combined influence of task type,
individual bilingual experience, and community characteristics. Specifically,
we predict greater use of the translation equivalent strategy in the
comprehension task, where metalinguistic awareness is heightened, and
more balanced or default-masculine use in production tasks, where
cognitive demands differ. Moreover, we anticipate that the diverse and
relatively young Spanish—Chinese bilingual community in Barcelona,
characterized by social network variability and exposure to multiple
language norms (monolingual Spanish and bilingual Spanish—Catalan
interactions are common in the community), will contribute to flexible and
mixed gender assignment patterns. These patterns may differ from those
observed in more established or homogeneous bilingual communities.

3.4 Materials and methods

3.4.1 Participants

Forty-two early Spanish—Chinese bilinguals (Mage = 20.24 years and
SDage = 1.74, twelve males) participated in three tasks. Participants comp-
leted a background questionnaire based on the Bilingual Code-Switching
Profile (BCSP) (Olson, 2022) to assess their language profiles. Based on
the results of BCSP, participants reported that they were all raised in
Barcelona, Spain, with most of them born in Spanish-speaking countries
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(31 in Spain, 1 in Panama) and the rest in China (10) (see Table 3.4.1).
They are early sequential bilinguals, acquiring Chinese first after birth in
Chinese-speaking households and Spanish later through formal educati-
onal settings in Spain (Mage = 4.55 years, SDage = 3.87). Of the 31 partic-
ipants born in Spain, 20 were sent to China at birth and returned to Spain
during childhood (Mg = 5.2 years, SDage = 3.33). The 10 participants born
in China moved to Spain at a young age (Mage = 7.7 years, SDage = 2.00).
Moreover, they reported their proficiency in Spanish and Chinese (see
Figure 3.4.1), and frequency use of Chinese (Mfreguency = 37%, SDfrequency =
0.177) and Spanish (Mfrequency = 40%, SDfrequency = 0.152) on a daily basis, as
well as their attitudes towards mixing languages (see Figure 3.4.2).
Specifically, most participants felt confident in extended conversation in
Chinese (71%, n = 30) and Spanish (76%, n = 32), whereas only a small
number of them felt confident in basic conversation in Chinese (10%, n
= 4) and Spanish (2%, n = 1). Regarding their attitudes towards mixing
Chinese and Spanish within the same conversation, most of them (62%, n
= 206) believed that language mixing should not be avoided, whereas only
a small number of them (12%, n = 5) felt it should be. Additionally, most
participants (62%, n = 20) reported that they do not keep Chinese and
Spanish separate in their daily conversation, indicating a natural and
frequent integration of both languages in everyday use. However,
participants’ responses regarding Spanish—Chinese code-switching freque-
ncy were inconsistent across different but related questions in BCSP,
leading to variability and limited reliability. As a result, we did not report
a specific or quantified measure of their overall daily code-switching
frequency. Instead, we provided more stable indicators based on reported
code-switching with friends (Mfequency = 21%0, SDfrequency = 0.311) and sib-
lings (Mfrequency = 33%0, SDfrequency = 0.425), though these figures should be
interpreted with caution, as they are not fully representative of broader
language use. Participants were compensated for their participation upon
task completion. All relevant materials, including the questionnaires, target

pictures, sentences, and task results, are available on the Open Science
Framework at OSF.


https://osf.io/5c4se/?view_only=d67944cc3fa9413eb2bfcf819f5c3f0e

Variation in Gender Assignment Strategies in Mixed Spanish—Chinese
Noun Phrases: Insights from a Multilingual Community in Barcelona 73

Table 3.4.1. Linguistic characteristics of early Spanish—Chinese bilingual

participants (N = 42) for Experiments 1, 2, and 3.

Experiments 1, 2 and 3

Mean (SD)/Distribution

Number of female/male participants

Mean age in years (SD; range)

Number of patticipants born in Spain/Panama
Number of participants born in China

Age of Chinese acquisition

Age of Spanish acquisition

Daily use of Chinese (frequency)

Daily use of Spanish (frequency)

Daily use of Catalan (frequency)

Daily use of English (frequency)

Frequency of Spanish—Chinese code-switching
with siblings

Frequency of Spanish—Chinese code-switching
with friends

30/12

20.24 (1.75;18-26)
31/1

10

After birth

4.55 years old (SD = 3.87)
37% (SD = 0.177)
40% (SD = 0.152)
13.8% (SD = 0.108)
6.8% (SD = 0.067)
33% (SD = 0.425)

21% (SD = 0.311)

Figure 3.4.1. Participants’ self-reported proficiency in Spanish and Chinese.

Participants’ self-reported proficiency in Spanish and

Chinese
80%
70%
60%
50%
40%
30%

Confident in basic
conversations

B Chinese M Spanish

19% 21%

0,
20% 10%
10% 29,

Fairly confident in
extended conversations

72% 76%
0

Confident in extended
conversations
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Figure 3.4.2. Participants’ attitudes towards mixing Spanish and Chinese
languages (should be avoided).

I keep the Spanish and Chinese People should avoid mixing Spanish
separate. and Chinese in the same conversation.
24% 26%
14% 62% 12% 62%
Disagree = Agree = Neither agree/disagtree Disagree = Agtee = Neither agree/disagree

3.4.1.1 Spanish-Chinese bilingual community in Spain

Data from the Instituto Nacional de Estadistica INE, 2016) shows
that Spain is home to 171,508 Chinese nationals, making them the second-
largest non-EU immigrant group (Robles-Llana, 2018). About 70% of
these migrants come from Qingtian, Zhejiang, a region with a history of
overseas migration (Beltran Antolin, 2006). Many first-generation migr-
ants have limited education, work in family businesses (e.g., restaurants),
and maintain traditional Chinese cultural values, remaining socially and
culturally separate from broader Spanish society (Beltran Antolin, 2008).
Consequently, second-generation heritage speakers often act as translators

and mediators between the Chinese community and the local population
(Robles-Llana, 2018).

In Barcelona, the Chinese population grew from 13,416 in 2003 to
56,017 in 2020, with children under 16 increasing from 2,412 to 12,285
(He, 2024). This rapid increase contributed to the emergence of Spanish—
Chinese bilingual communities, which are relatively young compared to
more established bilingual groups, such as the Spanish—English communi-
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ties in Miami. Moreover, most second-generation immigrants acquired
Chinese from birth in the home environment and learned Spanish through
immersion in the broader Spanish society, resulting in high proficiency in
Chinese and Spanish. Additionally, they were raised in a multilingual
environment and interacted with various linguistic groups, including Span-
ish and Chinese monolinguals, Spanish—Catalan bilinguals, and Spanish—
English bilinguals. Research (e.g., Bellamy & Parafita Couto, 2022) sugg-
ests that such community characteristics likely influence gender assignm-
ent strategies in mixed NPs, a factor considered in our hypotheses.

3.4.2 Production tasks

3.4.2.1 Experiment 1: Director-Matcher task

Materials

Thirty-two colored line drawings were selected from the Multipic
database (Dufiabeitia et al., 2018) based on the following criteria: pictures
represented familiar, concrete concepts with easily recognizable features;
each picture had one corresponding noun in both Spanish and Chinese;
and a low proportion of animate items was included to avoid potential
influence of biological gender on gender assignment (Balam, 2016). Finally,
16 pictures corresponding to masculine nouns and 16 to feminine nouns
in Spanish were selected, ensuring balance for Spanish grammatical gender
(i.e., target pictures are available at https://osf.io/5c4se/?view_only=d67
944cc3£a9413eb2btct819£5c310¢).

Procedure

The experiment consisted of two sessions: familiarization and
experimental. During familiarization, participants learned the Spanish and
Chinese names of each picture (3,000 ms). After viewing 32 pictures,
participants were paired for a forced-switch director-matcher task (“toy
task”). In this task, participant “A” (the director) described each picture to
participant “B” (the matcher), who then placed pictures on a grid. A hard-
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board separated the grids to prevent participants from seeing each other’s
boards (see Figure 3.4.3). Both participants worked with the same grid of
32 blank spaces and the same set of 32 pictures.

Figure 3.4.3. Illustration of the Director-Matcher task.

This task began with auditory instructions in CS mode. Participants
described picture details (name, color, position) in Spanish while naming
the objects in Chinese. This required participants to code-switch and
assign grammatical gender to Chinese nouns (Bellamy et al., 2018). In this
procedure, the director described each picture and its location on the grid
to the matcher, who then placed the pictures accordingly. After all the
pictures were placed, the matcher confirmed their positions with the
director. Sample constructions are as follows, with Chinese nouns in italics.

1.un/el/una/la 477 blanca/o
ART.INDEF/DEF.MASC/FEM milk white. FEM/MASC
“A/The white milk” (cf. una/la leche)
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2.un/el/una/la KM amarillo/a
ART.INDEF/DEF.MASC/FEM sun yellow. MASC/FEM
“A/The yellow sun” (cf. un/el sol)

3.4.2.2 Experiment 2: Repetition task
Materials

In this task, 32 pairs of code-switched sentences were created, each
containing a mixed NPs (Spanish determiner + Chinese noun) based on
the Chinese names of the 32 pictures from Experiment 1. First, 32 Spanish
sentences with unilingual Spanish NPs were selected. The Spanish nouns
were then replaced with their Chinese equivalents to create 32 code-
switched sentences. Each mixed NP was constructed in two versions: one
with gender match (i.e., where the Spanish determiner and the Spanish
equivalent of the Chinese noun matched in gender) and one with gender
mismatch. This generated 32 pairs of sentences contrasting the gender of
determiners in mixed NDPs.

In total, 64 trials were created: half with Spanish determiners gender-
matched with Spanish equivalents of Chinese nouns, and the other half
with a gender mismatch. Four singular Spanish determiners (elwasc, lare,
unaasc, unarem) were used, as Mandarin Chinese, a non-inflectional
language, lacks the plural inflectional morphology on nouns and appears
in bare form without plural markers (Yang, 1998). Mixed NPs were placed
at the beginning (3), middle (4), and end (5) of sentences to control for
position effects, with the number of masculine and feminine determiners
counterbalanced (see Appendix 3.B). Sample sentences with mixed NPs
in italics and bold:

3.Un/una &£ realmente es un remedio natural para muchas enferm-
edades.

“A banana is really a natural remedy for many illnesses.”
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4. Las botellas de vino que vi sobre la/el 57, slas has comprado tG?
“The bottles of wine that I saw on the table, did you buy them?”

5. En la esquina, un joven estaba sentado solo, tocando suavemente
unalun F14.
“In the corner, one youngster sat alone, softly playing a guitar.”

Procedure

The repetition task, programmed in E-prime 2.0 (Schneider et al.,
2002), used a by-subject order design to randomize orders of sentences
across participants. Each participant, seated in a soundproof booth,
listened to and repeated 64 code-switched sentences. Sentences were
played once, and participants reproduced the content of the sentences as
accurately as possible. A fifteen-second delay with an intervening counting
task was introduced between each sentence and its repetition. This delay
helped elicit responses based on participants’ underlying grammar if the
repetition exceeded the capacity of their short-term memory (Bullock &
Toribio, 2009; Gullberg et al.,, 2009). In this task, participants were
required to repeat sentences as accurately as possible after hearing them.
The underlying rationale is that when input sentences exceed listeners’
capacity of short-term memory, they rely on their internal grammatical
knowledge to reconstruct the sentence (Gullberg et al., 2009). If a parti-
cular grammatical element is not represented in participants’ internal
grammuayr, it is likely to be modified or replaced during repetition (Vinther,
2002). Consequently, participants may either produce accurate repetitions
or introduce changes to sentences that reflect their own underlying
grammar (Gullberg et al., 2009).

Each trial followed this procedure: a fixation cross appeared at the
center of the screen (300 ms), followed by the play of a code-switched
sentence. After the sentence ended, another fixation cross appeared (500
ms). Participants then counted in their preferred language (Chinese or Spa-
nish, 15 s) within a given range (e.g., one to ten or ten to one). A 500 ms
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beep prompted them to repeat the sentences (7,000 — 13,000 ms), with
their vocal responses recorded automatically (see Figure 3.4.4).

Figure 3.4.4. Illustration of the experimental session in the repetition task.

Fixation

+ (300 ms)

Target sentences presentation

Target sentences played (5,000 ms — 11,000 ms)

Fixation
(300 ms)

+

Number count

Please count the numbers (15,000 ms)

Beep

Beep (500 ms)

Sentence repetition

Sentence repetition (7,000 ms — 13,000 ms)

3.4.3 Comprehension task

3.4.3.1 Experiment 3: two-alternative forced-choice judgment

task
Materials

Critical sentences: Following procedures similar to Experiment 2, 64
critical sentences were generated, forming 32 pairs of comparison
sentences. Each pair differed based on whether the gender of Spanish
determiners matched the gender of the Spanish equivalents of Chinese
nouns. Four Spanish singular determiners (elyasc, larem, unaasc, unarem)
were used. Half of the mixed NPs had gender-matched determiners, and
half were mismatched. The position of mixed NPs within sentences
(beginning, middle, end) and the proportions of each determiner
(el/un/la/una) were counterbalanced across sentences (see Appendix 3.C).
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Filler sentences: 64 filler sentence pairs were created, each differing in

adjectives, verbs, or Chinese classifiers, resulting in 128 filler trials.

Procedure

This task was administered online via Qualtrics (Qualtrics, LLC,
Provo, UT, USA) using a by-subjects order design. 192 trials were
randomized for each participant, including 64 critical (contrasting deter-
miners) and 128 filler trials (contrasting adjectives, verbs, or classifiers).
Participants read each pair and chose the sentence they found more
natural when speaking to other bilinguals. Choices should be made before
proceeding to the next, and previous trials cannot be revisited.

3.5 Results and analysis

Data from the production tasks were transcribed, and mixed NPs with
a Spanish determiner and a Chinese noun/adjective were extracted. Data
from two production tasks and the comprehension task were analyzed
descriptively and statistically using one-way repeated measures ANOVA
in RStudio (v4.2.2; R Core Team, 2020). This analysis examined whether
the structure of mixed NPs, specifically in terms of gender congruency,
significantly influenced gender assignment choices in each task. The
structure of mixed NPs, the independent variable (IV), had four levels:
feminine determiners with Chinese nouns having feminine or masculine
equivalents and masculine determiners with Chinese nouns having
masculine or feminine equivalents. The dependent variable (DV) was the
number of gender assignment responses for each NP structure. Results
showed the structure of mixed NPs significantly affected gender assign-
ment in all three tasks: director-matcher task (F(3, 123) = 81.73, p < .001,
n? = 0.650), repetition task (F(3, 123) = 61.55, p < .001, n? = 0.57) and
judgment task (F(3, 123) = 85.47, p < .001, n? = 0.676). These findings
highlight significant differences in gender assignment choices across NP

structures.



Variation in Gender Assignment Strategies in Mixed Spanish—Chinese
Noun Phrases: Insights from a Multilingual Community in Barcelona 81

3.5.1 Production tasks

3.5.1.1 Experiment 1: Director-Matcher task

In the director-matcher task, 1,344 trials were generated. Of these, 91
trials (6.77%) were excluded due to the production of single nouns, like
# /N “cucumber”, or monolingual Spanish or Chinese NPs. This left
1,253 trials for further analysis. Example (0) illustrates the sentence that
participants produced in the director-matcher task, where the Spanish
determiner or adjective was used with a Chinese noun.

6.Y luegola segunda fila empieza por un M que esta abierto.
And then the second row start by ART.INDEF.MASC /uevo that is open.
“And then the second row starts with an egg that is open.”

(participant 9)

Example (7) shows the use of the masculine default strategy, even
when the Spanish equivalent is feminine.

7. el v/ abierto
ART.DEF.MASC mouth open.MASC

“The open mouth” (cf. la boca abierta)
(participant 20)

Table 3.5.1 presents the distribution of mixed NPs. Participants
preferred to use masculine determiners to nouns with masculine
equivalents (597 tokens, 94.61%), compared to feminine determiners (34
tokens, 5.39%) (p < .001, # = —29.51). Conversely, for feminine equiva-
lents, feminine determiners (338 trials/54.34%) were similar to masculine
determiners (284 trials/45.66%) (p = 1, = 0.91).
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Table 3.5.1. Director-matcher task: mixed NPs.

Masculine Feminine Total

determiner determiner (Nouns)
Masculine translation equivalent 597 (94.61%) 34 (5.39%) 631
Feminine translation equivalent 284 (45.66%) 338 (54.34%) 622
Total 881 372 1,253

3.5.1.2 Experiment 2: Repetition task

In the repetition task, 2,411 trials were obtained, with 277 (10.30%)
excluded for the same reason as in the director-matcher task. Examples
(8—11) in Appendix 3.D illustrate how participants revised mixed NPs
during their repetitions. Table 3.5.2 provides the distribution of revised
and unrevised mixed NPs. Out of 794 revised trials, 583 (73.42%)
originally had feminine gender, which was changed to masculine, regar-
dless of nouns’ gender equivalents. Only 211 (26.58%) with masculine
gender were revised to feminine. For unrevised trials (1,617), most (997
trials, 61.66%) had masculine gender, while 620 (38.34%) had feminine
gender.

Table 3.5.2. Repetition task: revised and unrevised mixed NPs.

Gender Mixed NPs Original trials Revised Unrevised
(original) (after exclusion) NPs NPs
Feminine  Feminine determiners + 602 204 (25.69%) 398 (24.61%)
feminine translation equivalent
Feminine determiner + 601 379 (47.73%) 222 (13.73%)
masculine translation equivalent
Masculine  Masculine determiner + 585 48 (6.05%) 537 (33.21%)
masculine translation equivalent
Masculine determiner + 623 163 (20.53%) 460 (28.45%)
feminine translation equivalent
Total 2,411 794 1,617

Table 3.5.3 shows that participants preferred to use masculine deter-
miners with nouns having masculine equivalents (77.23%) over feminine
determiners (22.77%) (p < .001, # = —13.50). For feminine equivalents,
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masculine determiners (664 trials/54.21%) were similar to feminine deter-
miners (561 trials, 45.79%) (p = 0.81, = —1.52).

Table 3.5.3. Repetition task: translation equivalence.

Masculine Feminine Total

determiner determiner (Nouns)
Masculine translation equivalent 916 (77.23%) 270 (22.77%) 1,186
Feminine translation equivalent 664 (54.21%) 561 (45.79%) 1,225
Total 1,580 831 2,411

3.5.2 Comprehension task: two-alternative forced-choice

judgment task
In the judgment task, participants selected the more natural-sounding
sentence from pairs differing in the gender of determiners, resulting in

1,344 responses. Table 3.5.4 provides an overview of the distribution of
gender preferences.

Table 3.5.4. Judgment task: distribution of gender preferences.

Masculine Feminine Total

determiner determiner (Nouns)
Masculine translation equivalent 621 (92.41%) 51 (7.59%) 672
Feminine translation equivalent 231 (34.38%) 441 (65.62) 672
Total 852 492 1,344

Table 3.5.4 shows that participants preferred masculine determiners
(92.41%) for nouns with masculine equivalents, compared to feminine
determiners (7.59%) (p < .001, # = —29.51). For nouns with feminine
equivalents, feminine determiners (65.62%) were favored over masculine
determiners (34.38%) (p = .011, # = 3.34).
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Overall, bilinguals preferred the masculine gender for masculine equi-
valents across three tasks. Conversely, the choice of feminine or masculine
gender was similar for feminine equivalents, especially in the director-
matcher and repetition tasks (see Figure 3.5.1). Moreover, participants
showed a significant preference for the masculine determiner compared
to the feminine determiner in the director-matcher task with 1= 694.5, p
< .001%, the repetition task with #41) = 7.21, p < .001, 95% CI [12.66,
22.52], and the judgment task with 17 = 649, p < .001. Overall, a paired-
samples t-test revealed that participants produced significantly more
masculine than feminine determiners overall in the three tasks, #(41) =
9.77, p < .001, 95% CI [30.20, 45.94].

Figure 3.5.1. Distribution of mixed NPs across three tasks.
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4 We conducted different statistical analyses to examine gender choices across tasks,
selecting methods based on data characteristics such as normality. Specifically, we used
the non-parametric Wilcoxon signed-rank test for the director-matcher and judgment
tasks due to non-normal data distributions, and a paired-samples t-test for the repetition
task, where the data met normality assumptions.
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3.6 Discussion

This study provides the first systematic investigation of gender
assignment strategies in mixed Spanish—Chinese NPs among eatly
Spanish—Chinese bilinguals in Barcelona. By employing a multi-task
design, including director-matcher, sentence repetition, and forced-choice
judgment tasks, we were able to capture both production and comprehen-
sion processes, revealing nuanced patterns in bilingual gender assighment.
Findings highlight the interplay between task type and gender assignment
strategies, as well as the role of community diversity in shaping these
bilingual practices.

Variation in gender assignment strategies across tasks

Our findings illustrate how gender assignment in mixed NPs is highly
sensitive to task demands. In the production tasks (director-matcher,
sentence repetition), participants alternated between the default masculine
and the translation equivalent strategy, particularly when assigning gender
to Chinese nouns with feminine Spanish equivalents. This variability
suggests that, in spontaneous or less monitored language use, bilinguals
do not rigidly adhere to a single strategy but flexibly draw on both the
default gender and the semantic associations provided by translation
equivalents. For Chinese nouns whose Spanish equivalents are masculine,
the masculine determiner overwhelmingly predominated, aligning also
with the unmarked status of masculine gender in Spanish and consistent
with previous research in other bilingual contexts.

In comprehension (judgment task), however, participants showed a
strong preference for the translation equivalent strategy, more consistently
matching the gender of the Spanish determiner to that of the Spanish
translation of the Chinese noun. This pattern indicates that when
bilinguals are prompted to reflect on grammaticality or make explicit
judgments, they are more likely to draw on metalinguistic knowledge and
analogical reasoning, rather than defaulting to the unmarked masculine.
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Notably, the design of the comprehension task, which presented bilinguals
with sentence pairs contrasting Spanish determiners (gender-matched vs.
gender-mismatched) alongside Chinese nouns, could have amplified
participants’ metalinguistic awareness and focus on ensuring gender equi-
valence. This heightened attention facilitated the consistent application of
the translation equivalent strategy, resulting in a strong preference for
gender-matched mixed NPs in the comprehension task (see Bellamy et al.,
2018 for similar findings). The contrast between production and compre-
hension tasks highlights the importance of methodological triangulation:
relying on a single task type would have obscured the full range of bilingual
behavior observed in this community. The task-dependent variability
observed here supports dynamic models of bilingual language processing,
which posit that bilinguals flexibly deploy grammatical strategies based on
contextual and cognitive demands (Beatty-Martinez & Dussias, 2019). The
interplay between default and translation equivalent strategies underscores
the adaptability of bilinguals.

Influence of diversity of social network in the community

The varied gender assignment strategies observed among Span-
ish—Chinese bilinguals in Barcelona contrast with the more uniform
patterns documented in other bilingual communities, such as Spani-
sh—English bilinguals in Belize and Miami (Balam, 2016; Valdés Kroff,
2016). In those well-established communities, a strong preference for the
masculine default is evident, likely reflecting the shared linguistic norms
of a large, stable, and relatively homogeneous bilingual population. In
contrast, the Spanish—Chinese bilinguals in Barcelona exhibit greater
variability, alternating between the default masculine and translation
equivalent strategies. This pattern mirrors findings from Kroélikowska et
al. (2019) and Cisneros et al. (2023) who documented similar variability
among Spanish—English bilinguals in El Paso, Granada, and New Mexico.
These studies attribute such flexibility to the diverse social networks
present in these communities, where not everybody speaks the same
language.
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Indeed, the Spanish—Chinese bilinguals tested in Barcelona interact
with a linguistically diverse environment, including Spanish and Chinese
monolinguals, Catalan—Spanish bilinguals, Chinese—Catalan—Spanish
multilinguals, and others with different language backgrounds (e.g., Engl-
ish). Although they reported using unilingual Spanish (40%) and Chinese
(37%) in daily conversation, the remainder of their daily used languages
(23%) may involve various languages (e.g., Catalan or English) or
Spanish—Chinese code-switching with peers and siblings. Such exposure
to varied language practices likely fosters a high degree of adaptability in
their linguistic behavior. Specifically, this diversity seems to play a crucial
role in shaping the observed flexibility in gender assignment strategies, as
individuals navigate and accommodate multiple linguistic systems and
norms. While both Spanish—English bilinguals in El Paso, Granada, and
New Mexico and Spanish—Chinese bilinguals in Barcelona show an
overall preference for masculine gender, the variability in strategy use
underscores the significant role of community diversity and sociolin-
guistic context in shaping bilingual language behavior.

However, we refrain from drawing definitive conclusions about the
direct impact of community diversity on the observed gender assignment
strategies, primarily due to the absence of a systematic and reliable corpus
of code-switching data specifically targeting Spanish determiner-Chinese
noun contexts within this community. While our experimental findings
suggest that social network diversity may foster flexibility in gender
assignment, the lack of naturalistic, corpus-based evidence limits our
ability to generalize these results to everyday language use. As highlighted
by Beatty-Martinez et al. (2018), the structure and dynamics of bilingual
communities play a crucial role in shaping code-switching patterns. With-
out a dedicated corpus capturing spontaneous interactions and mixed NP
constructions, it remains challenging to fully evaluate how community-
level linguistic diversity influences real-world code-switching and gender
assignment. Therefore, future research should prioritize the development

of such corpora to provide more systematic and ecologically valid insights
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into the interplay between social context and grammatical choices in
bilingual communities.

Moreover, the relatively recent establishment of the Spanish—Chinese
bilingual community in Barcelona, comprised largely of second-generation
migrants with an average age of 21 years, likely shapes the observed patter-
ns of gender assignment. As a young and still-evolving community, its
linguistic norms are not yet as entrenched as those found in more
established bilingual populations. This developmental stage may contri-
bute to the greater variability and flexibility seen in gender assignment
strategies, as individuals navigate and negotiate linguistic practices within
a dynamic and heterogeneous environment. As the community continues
to grow and its social networks become more stable, it is plausible that
shared linguistic conventions will emerge and solidify over time. With
increased intergenerational transmission and the gradual formation of
community-wide norms, gender assignment strategies may begin to
converge toward the more uniform patterns observed in older, well-
established bilingual communities, such as the Spanish—English bilinguals
in Miami. However, without a longitudinal corpus documenting naturali-
stic code-switching and mixed NP usage as the community matures, it
remains difficult to predict the trajectory of these linguistic patterns with
certainty. The absence of such a corpus underscores the importance of
future research that systematically tracks language use and code-switching
practices in this community over time. Doing so would not only clarify
how community age and stability influence grammatical choices, but also
provide valuable insights into the processes by which new bilingual norms
are established and maintained.

Task design and cognitive processing

The task design critically shaped gender assighment strategies. In
comprehension, the written mode eliminated the influence of phonologi-
cal and orthographic cues, which are factors known to affect gender
assignment in other bilingual contexts, such as Basque—Spanish (Parafita
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Couto et al., 2016). However, given the absence of grammatical gender
and the logographic nature of Chinese, Chinese characters were not
supposed to provide any grammatical gender cues or cross-linguistic
influences on gender assignment in mixed NPs. As such, we predicted that
no shape-based strategies were expected to be observed. This prediction
was supported by the findings: no evidence of shape-based strategies,
involving phonological or morphological cues from Chinese characters or
Pinyin endings, was observed. For instance, Chinese Pinyin endings such
as gua in 24/l (/huanggua/ “cucumber”) do not align with Spanish femin-
ine gender-marker -@, when its translation equivalent, pepino, is masculine.
These findings suggest that shape-based strategies are irrelevant in this
specific Spanish—Chinese bilingual context, likely due to limited overlap
in the phonological and orthographic systems of the two languages.

When bilinguals produce mixed Spanish—Chinese NPs, the target
noun activates lexical and syntactic features from both languages. This
activation enables three primary gender assignment strategies: (1) adopting
the gender of the Spanish equivalent; (2) defaulting to masculine, or (3)
using morpho-phonological cues. For nouns with feminine translation
equivalents, bilinguals alternated between assigning feminine gender
(translation equivalent strategy) and masculine gender (default strategy).
For nouns with masculine translation equivalents, the alignment of default
and translation-equivalent gender consistently led to masculine assignment.

Limitations and future research

While the current study offers novel insights into gender assighment
strategies among Spanish—Chinese bilinguals, several limitations should
be acknowledged. First, the study focuses on a specific bilingual popul-
ation in Barcelona, which may limit the generalizability of the findings to
other Spanish—Chinese bilingual communities. Sociolinguistic factors
such as frequency of code-switching, community norms, and exposure
patterns may vary across regions, and future studies should explore
whether similar patterns emerge in other contexts. Second, the study relies
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primarily on (semi-)experimental tasks, which, while controlled, may not
fully capture spontaneous language use. The absence of naturalistic data
limits our ability to assess how these gender assignment strategies unfold
in everyday bilingual interactions. Third, variability in participants’ self-
reported code-switching behaviors, partly due to differing interpretations
of what constitutes code-switching, may have introduced inconsistencies
in our analysis of bilingual language practices. Future research would
benefit from incorporating longitudinal and corpus-based methods to
track gender assignment over time and across more diverse sociolinguistic
settings. Such data would not only enhance the ecological validity of
research in this area but also shed light on how community dynamics and
linguistic norms evolve as bilingual communities mature. In sum,
addressing these limitations will be crucial for advancing our under-
standing of grammatical gender assignhment in mixed-language contexts
and for uncovering the broader mechanisms underlying bilingual language
processing.

3.7 Conclusion

In this study, we examined gender assignment strategies in mixed NPs
among 42 early Spanish—Chinese bilinguals in Barcelona, Spain, focusing
on gender assignment strategies used by bilinguals when assigning gender
to Chinese nouns. Using a multi-task approach, we found that participants
frequently assigned both masculine and feminine genders to nouns with
feminine equivalents in production tasks. These patterns align with
findings from other bilingual communities with similar sociolinguistic
characteristics, such as reduced opportunities for code-switching and
heterogeneous social interactions. The Spanish—Chinese bilingual com-
munity in Barcelona exemplifies how diversity in individual language
strategies can foster shared norms of flexibility and adaptability, suggesting
that linguistic variability itself may serve as a unifying feature within the
community. This highlights a unique aspect of bilingualism, where
diversity in language use is not merely tolerated but actively shapes
community cohesion and linguistic practice. Overall, our findings advance
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the understanding of gender assignment in bilingual contexts by highli-
ghting the importance of investigating communities with diverse linguistic
and social experiences. The results demonstrate how language systems
adapt to both social and cognitive demands, offering valuable insights into
the mechanisms underlying bilingual language processing. While the scope
and context of this study necessarily limit the breadth of our evidence,
these findings lay important groundwork for future research, planting the
seed for a deeper exploration of how community diversity and linguistic
variability shape bilingual language use.
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Appendix

Appendix 3.A Overview of studies supporting different gender assignm-

ent strategies, including different language pairs, and data collec-tion tasks

(for a thorough overview, see Bellamy & Parafita Couto, 2022) in Chapter 3.

Studies  Language Bilingual Tasks Gender
pairs profile assignment
Str: ategy
® Spanish—Basque ® Naturalistic data ~ ® Shape-based
) bilinguals in the ® Director- strategy
Parafita Spanish—Basque Basque Country matcher task
Couto et ® Auditory ® Feminine default
al. (2016) judgment task strategy (due to
phonological
cues)
® Sequential ® Forced-switch ® Shape-based
Spanish—Basque elicitation task strategy
bilinguals (Basque (director-
) as their first matcher task)
Munarriz-  SPanish—Basque language)
Ibarrola et ® Sequential/simulta @ Forced-switch ® Translation
al. (2022) neous elicitation task equivalent
Spanish—Basque (director- strategy
bilinguals (Spanish matcher task)
as (one of) their
first language)
® Spanish ® Acceptability ® Translation
(L1)—English (1.2) judgment task equivalent
Bilinguals strategy
. . ® L1 French—1.2 ® Acceptability ® Masculine
Liceras et Spanlsh EnghSh English—13 judgment task default strategy

al. (2008)

Balam
(2016)

Balam et
al. (2021)

Valdés
Kroff
(2016)

Spanish speakers
® L1 English—1.2
Spanish bilinguals

® Naturalistic
production data

Spanish—English

o Adult
Spanish—English
bilinguals in the
Belize Country

® Naturalistic
production data
(Belize corpus)

® Masculine
default strategy

Spanish—English

® Spanish—English
bilingual children
in Miami (USA)

® Naturalistic
production data
(Miami corpus)

® Masculine
default strategy

Spanish—English

® Spanish—English
bilinguals in Miami
(UsA)

® Naturalistic
production data
(Bangor Miami
corpus)

® Masculine
default strategy

® Young adult

® Unconstrained

® Masculine
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Krolikows
ka et al.
(2019)

Cisneros
et al.
(2023)

Cruz
(2023)

Cruz
(2021)

Bellamy et
al. (2018)

Rekun
and Meir
(2024)

Fuller and
Lehnert
(2000)

Bellamy
and
Wichers
Schreur
(2022)

Spanish—English

Spanish—English
bilinguals from
Granada (Spain), El
Paso (Texas), State
College
(Pennsylvania) and
San Juan (Puerto
Rico).

director-
matcher task

default strategy

® Young adult
Spanish— English
bilinguals from
Granada (Spain), El
Paso (Texas)

® Unconstrained
director-
matcher task

® Translation
equivalent
strategy

Spanish—English

® Spanish—English
bilinguals in New
Mexico (USA)

® Forced-switch
toy task

® Masculine
default strategy

® Two-alternative
forced-choice
judgment task

® Natural toy task

® Forced-switch
toy task

® Translation
equivalent
strategy

Spanish—English

® Spanish—English
bilinguals in
Southern Arizona

(UsA)

® Force-choice
elicitation task

® Masculine
default strategy

Spanish—English

® Spanish—English
bilinguals in
Southern Arizona

(UsA)

® The Corpus del
Espanol en el
Sur de Arizona

(CESA) corpus

® Masculine
default strategy

® Biological gender
is a reliable
predictor for
gender

assighment

® Early sequential

® Director-

® Masculine

Purepecha— matcher task default strategy
gurePe}fha— 'Span'ish bilinguals ® Online forced- ® Feminine default
panis in Michoacan choice strategy (due to

(Mexico) acceptability phonological
judgment task cues)
® Russian—Hebrew ® Online ® Shape-based
bilinguals in Israel acceptability strategy
Russian—Hebrew judgment tasks
(auditory)
® [ate sequential ® Two ® Translation
German—English German—English German—English equivalent
bilinguals corpora strategy
® Tsova- ® Tsova-Tush ® Translation
Tush—Georgian corpus equivalent
Tsova- bilinguals in Zemo  Director- strategy

Tush—Georgian

Alvani (Georgia)

matcher task
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Greidanus
Romaneli
et al.
(2021)

Dutch—Portuguese

® Dutch—Portuguese
bilinguals in Brazil

® Naturalistic ® Masculine
production data default strategy
(tecorded
conversation)

® Director-
matcher task

® Acceptability
judgment task
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Appendix 3.B Number of masculine and feminine determiners in mixed
NPs at different positions in the sentences in the repetition task in Chapter
3.

Determiners Beginning Middle End
Masculine el 3 3 2
determiner
un 2 3 3
Feminine la 2 3 3
determiner
una 3 3 2
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Appendix 3.C Number of masculine and feminine determiners in mixed
NPs at different positions in the sentences in the judgment task in Chapter
3.

Determiners Beginning Middle End
Masculine el 3 3 2
determiner
un 2 3 3
Feminine la 3 3 2
determiner
una 2 3 3
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Appendix 3.D Examples (8), (9), (10), and (11), extracted from partic-
ipant recordings, illustrate how participants revised sentences during their

repetitions in the repetition task.

8. The matched mixed NP (i.e., feminine determiner + feminine trans-
lation equivalent) was revised to a mismatched mixed NP (i.e., masculine

determiner + feminine translation equivalent).

Original sentence:

También quisiera hacer unos comentarios sobre la comparacién con la FEFR.
Also I'd like to make some comments about the comparison with DET.FEM

apple.

“I would also like to make a few comments about the comparison with

the apple.”
Repetition:

También quisiera hacer unos comentarios sobre la comparacién con el FE.

/DET.MASC apple]

9. The mismatched mixed NP (i.e., Feminine determiner + Masculine
translation equivalent) was revised to a matched mixed NP (i.e., Masculine

determiner + Masculine translation equivalent).

Original sentence:

La /p#3F es uno de los instrumentos mis dificiles de aprender.
DET.FEM violin is one of the instruments most difficult to learn.
“The violin is one of the most difficult instruments to learn.”

Repetition:

El /D #3F es uno de los instrumentos mis dificiles de aprender.
[/DET.MASC violin]
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10. The matched mixed NP (i.e., masculine determiner + masculine trans-
lation equivalent) was revised to a mismatched mixed NP (i.e., feminine

determiner + masculine translation equivalent).

Original sentence:

Una pregunta retérica que a menudo recibe una respuesta no menos
tedrica es: ¢qué apareci6 antes, el & o la gallina?

DET.FEM question rhetoric that to slight receives an answer not less
theoretical is: which appears first, DET.MASC huevo or the hen?

“A rhetorical question that often receives a no less theoretical answer is:
which came first, the egg or the chicken?”

Repetition:

Una pregunta retérica que a menudo recibe una respuesta no menos
tedrica es: ¢qué apareci6 antes, la & o la gallina?
[/DET.FEM huevo]

11. The mismatched mixed NP (i.e., masculine determiner + feminine
translation equivalent) was revised to a matched mixed NP (i.e., feminine

determiner + feminine translation equivalent).

Original sentence:

También podra alquilar un & 774 para explorar esta hermosa ciudad.
Also can rent DET.MASC bicicleta to explore this beautiful city.

2

“You can also rent a bike to explore this beautiful city.
Repetition:

También podra alquilar una £77% para explorar esta hermosa ciudad.
[/DET.FEM bicicleta]
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Classifier Congruency Effects in Chinese
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noun phrase production: behavioral and electrophysiological evidence
from Spanish—Chinese bilinguals.
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Abstract

Mandarin Chinese employs a classifier system requiring classifiers obliga-
torily positioned between demonstratives or numerals and nouns in noun
phrases (NPs; e.g., —7K4 7, one + specific-classifier-zhang1 + table], “one
table”). While classifier congruency effects have been documented in
monolingual Chinese speakers, it remains unclear whether such effects
extend to early Spanish—Chinese bilinguals. This study examined classifier
congruency effects in NP production by 29 early Spanish—Chinese bili-
nguals and 30 Mandarin Chinese speakers using behavioral and EEG
measures. Participants completed picture-word interference (PWI) tasks
with four conditions, manipulating classifier congruency (congruent vs.
incongruent) and semantic relatedness (related vs. unrelated). Both groups
showed significantly longer naming latencies for classifier-incongruent and
semantically related conditions. ERP results revealed N400-like effects for
classifier incongruency in both groups and semantic interference, reflected
by N400-like effects in bilinguals and P600-like effects in Mandarin
Chinese speakers. These findings indicate competitive selection of classif-
iers during NP production across both groups, highlighting the robustness
of classifier congruency effects and the flexibility of morphosynactic
processing in bilinguals.

Keywords: language production; classifier congruency effect; semantic
interference effect; bilingualism; picture-word interference (PWI); N400;
P600
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4.1 Introduction

Speech production in monolinguals involves a complex, multi-staged
process, but how does this process differ for bilinguals? Theories of bili-
ngual lexical access suggest a general three-stage process, regardless of
whether the lexical selection mechanism is language-specific or language-
non-specific (e.g., Costa et al., 1999a; De Bot, 1992; De Bot & Schreuder,
1993; Dijkstra & Van Heuven, 1998; Green, 1986; Roelofs, 1998). First,
lexical entries from both the active (language-in-use) and non-active
(language-not-in-use) languages are activated in parallel. Second, a lexicon-
external mechanism or production rule determines which language will be
used. Third, lexical entries from the target language receive the highest
activation and are ultimately selected for production, while those in the
non-target language are suppressed.

A widely used method to investigate these processes is the picture-
word interference (PWI) paradigm (e.g., Rosinski et al., 1975). In the PWI
paradigm, participants name a picture while ignoring a distractor word
presented before, simultaneously with, or after the picture onset. The
LRM speech production model (Levelt et al., 1999) provides a framework
for understanding the process of naming pictures in noun phrase (NP)
production. According to this model, both the target picture and the
distractor activate their conceptual and lexical representations first. Next,
their syntactic features, such as grammatical gender, classifiers, or number,
are retrieved. All related nodes are then activated, with the target-related
node receiving the highest activation. Finally, the most activated node is
selected, encoded, and articulated as part of the NP.

While monolinguals consistently follow this process, NP production
in bilinguals involves additional layers of complexity. During bilingual
production, syntactic representations and conceptually related nodes of
both the target and distractor from target and non-target languages are
activated. However, nodes in the target language receive higher activation,
and the target-related node in the target language receives the highest
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activation. This is because an external production rule determines which
language is intended to be produced. Thus, selection is restricted to nodes
within the target language, with the highest activated node ultimately
selected for production (e.g., Costa et al., 1999a; Roelofs, 1998).

Recent research has increasingly examined the processing of classif-
iers in bare noun and NP productions (e.g., Wang et al., 2019; Huang &
Schiller, 2021; Wang & Schiller, submitted; Wang et al., submitted) and
established the mechanisms underlying these processes in monolinguals.
However, little is known about how bilinguals produce classifiers. Thus,
this raises a critical question: does classifier production in bilingual NP
processing involve competition and selection mechanisms similar to those
observed in monolinguals?

4.1.1 The effects of processing lexico-syntactic features
in language production

4.1.1.1 The gender congruency effect

Experimental research on speech production has mostly investigated
lexico-syntactic features, such as grammatical gender and classifiers, using
the PWI paradigm (Glaser, 1992; Schriefers, 1993). In this paradigm, it has
been found that the relationship between distractor words and target
pictures significantly affects picture-naming latencies. For example,
Schriefers (1993) initially used the PWI paradigm to investigate the
selection of grammatical gender in NP production in Dutch (a language
that features common and neuter gender). Faster naming latencies were
obtained when the grammatical gender of the target (boeknru, “book”) was
congruent with the distractor word (daknru, “roof”) compared to the
incongruent one (tafelcom, “table”). Moreover, these faster naming latenc-
ies in gender-congruent conditions than gender-incongruent conditions
were continuously observed in Germanic languages (e.g., German in Birki
et al., 2016; Schiller & Caramazza, 2003 and Schriefers & Teruel, 2000;
Dutch in Schiller, 2013 and Schiller & Caramazza, 2006) and Romance
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languages (e.g., Portuguese in Sa Leite et al., 2021; French in Alario &
Caramazza, 2002; Spanish in Costa et al., 1999b and Wu & Schiller, 2023),
as well as other gender-marking languages (see Wang & Schiller, 2019 and
Sa Leite et al., 2022 for an overview). Overall, this faster and more accurate
processing in gender-congruent conditions is known as the gender congru-

ency effect.
4.1.1.2 The classifier congruency effect

More recently, the PWI paradigm has been employed to investigate
classifier processing in Mandarin Chinese (hereafter, “Chinese” refers to
Mandarin Chinese). For example, Wang et al. (2006) examined the
selection of classifiers in Chinese bare noun and NP production using the
PWI paradigm with Chinese monolingual speakers. Shorter naming
latencies were observed when the classifier of target pictures was
congruent with distractor words in NP production, but not in bare noun
production. A similar effect in naming latencies was also observed in
Chinese NP productions by Huang and Schiller (2021), where the classifier
congruency (congruent vs. incongruent) and semantic relatedness (related
vs. unrelated) between target pictures and distractor words were
manipulated. Monolingual Chinese speakers named pictures while
simultaneously ignoring presented distractor words, with their naming
latencies and electrophysiological (EEG) activity being recorded simultan-
eously. Behavioral results showed that classifier-congruent distractors
elicited faster naming latencies, while semantically related distractors
increased naming latencies. EEG results showed a significant N400 effect
modulated by classifier incongruency and semantically unrelatedness. This
finding aligns with Wang et al. (2019) who observed a comparable N400
effect in Chinese bare noun production using similar experimental designs.
They interpreted this effect as evidence of classifier activation during
lexical selection. Given the similar inherent properties and processing
mechanisms, researchers have identified the observed effects in naming

latencies and electrophysiological responses during Chinese NP product-
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ion, as well as the electrophysiological responses during Chinese bare noun

production, as manifestations of the classifier congruency effect.

These behavioral and EEG findings from bare nouns and NP
production in Chinese monolingual speakers confirm the robustness of
the classifier congruency effect in Chinese speech production. However,
since no studies have examined how bilinguals (e.g., Spanish—Chinese
bilinguals) process classifiers in Chinese NP production, it remains unclear
whether similar effects would be observed in Spanish—Chinese bilinguals.
Moreover, given that Chinese classifiers and Spanish grammatical gender
function as lexico-syntactic features with similar characteristics in NPs and
comparable processing mechanisms, it is particularly interesting to
investigate how Spanish—Chinese bilinguals process, select, and produce
classifiers in their speech.

4.1.2 'The semantic interference effect

A well-established effect using the PWI paradigm is the semantic
interference effect. Greater interference occurs when distractor words are
semantically related to target pictures (e.g., PIG, lion), compared to
unrelated distractors (e.g., PIG, cup) or nonsense trigrams (Rosinski,
1977). This results in longer naming latencies in semantically related than
unrelated conditions. According to the lexical selection by competition
theory (Roelofs, 1992, 1993; Levelt et al., 1999), when the target picture
(e.g., pig) and the distractor (e.g., lion) are semantically related, the
corresponding lemmas activate each other through the spreading of
activation to representations in the lexical network. This semantically
related distractor (unlike unrelated distractors) receives activation from the
semantic category node activated by the target. This results in more
competition during the lexical selection process and delays the selection
of the target lexical node, producing longer naming latencies. In the
unrelated condition, the target and the distractor are not activating each
other, resulting in relatively less competition and faster naming latencies.
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4.1.3 Electrophysiological correlates of classifier congruency

and semantic interference effects

Electroencephalography (EEG) and event-related potentials (ERPs)
are particularly suitable methodologies for monitoring the complex
processing of speakers” NP production. In previous studies, two ERP
components seem to have been especially in focus, i.e., the N400 and the
P600. The N400 is an ERP component characterized by a negative voltage
amplitude peak around 400 ms post-stimulus onset, typically within the
250 ms and 600 ms time window over central and posterior electrode sites
(Kutas & Hillyard, 1980; Chwilla et al., 1995). It is typically associated with
lexical-semantic integration and lexical co-activation processes (e.g., Lau
et al., 2008; Kutas & Federmeier, 2011; Chen et al., 2017; Leckey &
Federmeier, 2019). Previous studies on the gender congruency effect and
the classifier congruency effect have frequently reported modulations of
the N400. Specifically, more negative N400 amplitudes were mostly
reported as elicited by gender- or classifier-incongruent trials compared to
gender- or classifier-congruent trials (see an overview of gender congruen-
cy effects in Wang & Schiller, 2019 and Sa Leite et al., 2022; classifier
congruency effects in Wang et al., 2019 and Huang & Schiller, 2021).
Additionally, the N400 was also reported for picture-naming tasks in
semantically unrelated conditions relative to related conditions, reflecting
semantic integration processes (e.g., Greenham et al., 2000; Blackford et
al.,, 2012; Wang et al., 2019; Huang & Schiller, 2021). It was concluded that
the N400 effect is elicited by competition at the lemma level, triggered by
strong activation at the conceptual level (Wang et al., 2019). Thus, in this
study, we used the N400 to detect the co-activation of the classifier
congruency effect and lexico-semantic integration of the semantic interfer-
ence effect.

The P600 is an ERP component defined by a positive-going defle-
ction primarily localized in the centroparietal regions, typically occurring
between 500 and 800 ms post-stimulus onset and peaking around 600 ms
(Osterhout & Holcomb, 1992). Typically, the P600 is sensitive to syntactic
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violations in syntactic processing (Friederici et al., 1993; Hagoort et al.,
1993). However, the P600 is not only necessarily associated with syntactic
violations, rather, it has also been reported to be elicited by orthographic
violations (Munte et al., 1998), garden path sentences (Friederici et al.,
1996), grammatical violations (Hagoort et al., 1993), following N400
effects of semantic violations (Osterhout & Nicol, 1999), generally impro-
bable events (Coulson et al.,, 1998), and semantic anomalies involving
implausible or unexpected events (e.g., *The cat that fled from the mice ran
through the room; Kolk et al., 2003). Furthermore, the P600 was challenged
in the view of an exclusively syntactic violation response, for instance, Kim
and Osterhout (2005) proposed a “semantic P600” effect, typically distrib-
uted in the centro—parietal regions with a maximal difference occurring
within 600 — 800 ms (also see Kuperberg et al., 2003; Van Herten et al.,
2005; Bornkessel-Schlesewsky & Schlesewsky, 2008, for a review). This
perspective redefines the P600 as an electrophysiological response to
“integration difficulties”, reflecting the cognitive effort required to
semantically, rather than syntactically, integrate an entity into the discourse
context. Delogu et al. (2019) provided support for this view by observing
a P600-like effect when words, though semantically related to the context,
were difficult to integrate into the syntactically correct discourses (i.e.,
implausible events). Additionally, Puhacheuskaya (2021) also pointed out
that the regions and time windows of the “semantic P600” effect are
largely consistent with the centro—parietal P600 effect, which is primarily
documented by most studies as the effect associated with syntactic
reanalysis and repair. Given the view of the “semantic P600” effect, we
also consider the P600 to detect the semantic interference effect.

4.1.4 The feature of classifiers and NPs in Chinese

Almost all languages incorporate some form of nominal classification
in their grammar, with grammatical gender systems (e.g., in Spanish) and
numeral classification systems (e.g., in Chinese) being the most common
(Seifart, 2010). In Spanish, nouns inherently possess an identifiable
grammatical gender, classified as either masculine or feminine (Roca, 1989;
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Harris, 1991). Determiners and adjectives within Spanish NPs, while not
inherently gender-marked themselves, must obligatorily agree in gender
with nouns they modify (Harris, 1991). Thus, the grammatical gender
choice within NPs primarily depends on the properties of nouns. In
contrast, Chinese does not feature a grammatical gender classification
system but instead employs a classifier system that is in some way
comparable to gender division (Wang et al.,, 2019). Classifiers, as free
morphemes, classify the category of nouns they accompany, with their
selection determined by particular properties of nouns (Li & Thompson,
1981). In Chinese NPs, determiners, numerals, or quantifiers cannot
directly modify nouns. Instead, a numeral classifier is obligatorily inserted
as a mediating element (Li, 2013). Thus, a typical Chinese NP consists of
demonstrative/numeral /quantifier + classifier + noun (e.g., —HZE,

/yil’zhillao3hu3/ jone classifier-zhil tiger], “one tiger”) (Li & Thompson,
1981). In general, classifiers function similarly to grammatical gender in
nominal systems, as they represent inherent properties of nouns and
cannot be omitted in NPs.

In Mandarin Chinese, there are several dozen classifiers with approx-
imately 150 commonly used (Erbaugh, 1986). According to Erbaugh
(2000), these classifiers can be generally classified into five categories
based on their lexical type and function: (1) measure classifiers, used for
measuring weight or length (e.g., 4 /gonglli3/ “kilometer”, /4
/liang3/ “ounce”); (2) kind classifiers that describe categoties or types of
entities (e.g., 77 /zhong3/ “type”, 5 /lei4/ “kind, category”); (3) colle-
ctive classifiers, indicating arrangements of entities (e.g., Z# /pai2/ “row
of” or # /kun3/ “bundle”); (4) event classifiers that are used for events
(e.g.,ﬂf /banl/ “run of a bus or train”, %7 / chang3/ “performance of a

show”); (5) sortal classifiers, used for particular categories based on prope-

5> In Mandarin Chinese, tones are essential for phonemic distinction. The language has
four lexical tones: Tone 1 is high-level, Tone 2 is high-rise, Tone 3 is low-dip, and Tone
4 is high-falls (Chao, 1948). In this study, numerical markers indicate the corresponding

tone in Pinyin transcriptions.
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rties of entities (e.g., H /kel/ “classifier for plants”, H /kuaid/ “chunk
or square”). Mandarin Chinese has approximately 75 sortal classifiers, each
typically used with 5 to 20 nouns (Erbaugh, 2002). Typically, classifier
selection is determined by properties of nouns, such as animacy, shape,
function, and size (Myers & Tsay, 2000). It should be noted that the
relationship between nouns and classifiers is, in many cases, opaque,
although choices of classifiers in NPs depend to a great extent on semantic
properties (Shao, 1993; Tzeng et al., 1991). Additionally, there is a special
so-called “general” or “default” classifier ge (7~ /ge4/), which is the most
frequently used classifier (Li & Thompson, 1981), with approximately 40%
of Chinese nouns only taking this classifier, such as unique objects (e.g.,
“the sun”) and abstractions (e.g., “dream”, “idea”) (Erbaugh, 2000).
Moreover, compared to other classifier categories, Mandarin Chinese
speakers often prefer sortal classifiers when referring to unfamiliar nouns
or those with new information (Erbaugh, 20006). Therefore, both the
general classifier and sortal classifiers were considered as the primary
target classifiers in this study.

4.1.5 The current study

This study explores the processing of classifiers in Chinese NPs from
behavioral and neural perspectives, focusing on Mandarin Chinese
speakers who were born and grew up in China (hereafter “Mandarin
Chinese speakers” refer to Chinese speakers born and raised in
monolingual Mandarin-speaking environments in China) and eatly
Spanish—Chinese bilingual speakers in Spain. In this study, we manipulate
classifier congruency (classifier-congruent vs. classifier-incongruent) and
semantic relatedness (semantically related vs. semantically unrelated)
between target objects and distractor words. The study serves the main
objective of examining whether classifier features are automatically
activated and competitively selected during Chinese NP production in
bilingual speakers. Specifically, we aim to determine whether this
activation is evident in specific ERP components (e.g., N400) and whether
competitive selections influence naming latencies, thereby resulting in a
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classifier congruency effect in both behavioral and neural measures. This
leads to our primary research question: is there a classifier congruency
effect in Chinese NP production by early Spanish—Chinese bilinguals?

4.1.5.1 Hypotheses

Behavioral hypotheses. We predict effects on classifier congruency
and semantic interference on behavioral measures of naming latencies in
both Mandarin Chinese speakers and early Spanish—Chinese bilingual
speakers. Based on the lexical selection by competition theory (Roelofs,
1992, 1993; Levelt et al.,, 1999), lexical selections involve competitive
processes among activated lemmas. Accordingly, for classifier-congruent
targets and distractors, we predict a classifier congruency effect, reflected in
less competition and shorter naming latencies in classifier-congruent
compared to incongruent conditions.

For targets that are semantically related to distractors (i.e., belonging
to the same semantic category), we expect a semantic interference effect,
due to more competition and thus longer naming latencies for semantically
related compared to unrelated conditions. However, according to the
LRM (Levelt et al., 1999), lexico-semantic and lexico-syntactic information
are independently activated and selected at the lemma level, with each
following a distinct competitive selection process. Additionally, given that
the mapping between classifiers and semantic features of nouns is often
opaque, classifier selection is primarily driven by individual nouns rather
than broad semantic categories (Shao, 1993; Tzeng et al, 1991).
Consequently, no interaction is expected between the classifier congruen-
cy effect and the semantic interference effect.

EEG hypotheses. We predict a more negative N400 amplitude for
classifier-incongruent conditions compared to congruent conditions betw-
een 250 — 600 ms after picture onset in Mandarin Chinese speakers. Given

the similarities in processing mechanisms of both monolingual and
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bilingual language production, we also expect a similar N400 effect in early
Spanish—Chinese bilinguals under classifier-incongruent conditions.

For the semantic interference effect, we similarly expect, based on
Wang et al. (2019) and Huang and Schiller (2021), a more negative N400
amplitude elicited by semantically unrelated conditions compared to
related conditions in two groups. However, considering prior research
identifying the “semantic P600” effect as a response to “semantic integ-
ration difficulties”, it is plausible that semantically unrelated conditions
may also elicit a “semantic P600” effect, reflecting increased integration
challenges when target pictures are semantically unrelated to distractors.

4.2 Methods

4.2.1 Participants

This study involved two groups of participants: Mandarin Chinese
speakers and early Spanish—Chinese bilinguals. The Mandarin Chinese
group consisted of 30 healthy, right-handed native Chinese speakers (21
females) with a mean age of 24.36 years (SD = 3.02), recruited from
Pompeu Fabra University in Barcelona, Spain. All speakers in this group
were born and raised in China (see details below). Participants in this
group completed the Language Experience and Proficiency Questionnaire
(LEAP-Q; Marian et al., 2007) prior to the experiments to assess their
linguistic profiles, including language experience and usage. The
Spanish—Chinese bilingual group included 29 healthy, right-handed early
bilinguals (24 females) with a mean age of 21.01 years (SD = 3.01), also
recruited at Pompeu Fabra University. These participants were required to
complete a revised BCSP questionnaire developed based on the Bilingual
Code-Switching Profile (BCSP; Olson, 2022), a Chinese Elicited Imitation
(EI) test (Yan et al., 2020) and a short version of the Diplomas de Espafiol
como Lengua Extranjera (DELE) Spanish proficiency test (Instituto
Cervantes, 2010) to evaluate their language proficiency, experience, and
usage. All participants reported having no language disorders, psycholo-
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gical conditions, or visual impairments. The informed consent was filled
out before the experiments, and compensation was provided upon
completion of the experiments.

4.2.1.1 LEAP-Q: Mandarin Chinese group

Within the Mandarin Chinese group, all speakers were born and raised
in monolingual Mandarin Chinese-speaking environments in China,
ensuring native-level proficiency and natural exposure to Mandarin Chin-
ese from birth. Of these, twenty-two participants were pursuing master’s
degrees, while the remaining were enrolled in bachelor’s (n = 3) or
doctoral programs (n = 5) in Barcelona, Spain. Although our initial efforts
were to recruit monolingual Chinese speakers without any knowledge of
Spanish or other languages (e.g., English), fourteen participants with
Spanish proficiency below the B1 level were ultimately included, due to
Spanish universities’ requirements for master’s students in Spain to attain
basic Spanish proficiency. Additionally, given the global prevalence of
English and its integration into higher education in China and abroad, all
participants inevitably had an average English proficiency of approxi-
mately the B2 level. On average, participants reported using Chinese for
approximately 70.18% (SD = 0.18) of their daily language use. Detailed
linguistic profiles are provided in Appendix 4.A1.

4.2.1.2 Revised BCSP: early Spanish—Chinese bilingual group

All early Spanish—Chinese bilingual participants were either born in
Spain (n = 25) or China (n = 4), and all were raised and currently reside in
Barcelona, Spain. They grew up in households where Chinese served as
the primary language spoken by their parents, acquiring it as a heritage
language. Spanish, however, is the dominant language in their broader
social and educational environments and is extensively used in daily life.
Most participants learned Chinese in informal contexts, primarily at home
or through heritage language schools (e.g., weekend or community Chin-
ese language schools), where formal exposure to Chinese was typically
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limited to a few hours per week. The majority of participants (n = 22) were
pursuing bachelor’s degrees, while the remaining participants were either
continuing master’s studies (n = 4) or had recently graduated from high
school (n = 3). On average, participants reported using Chinese for 32.55%
(SD = 0.17) and Spanish for 44.87% (SD = 0.16) of their daily commu-
nication. All participants reported Chinese and Spanish as their native
languages. Additionally, sixteen participants also identified Catalan as their
native language, while the remaining participants either learned Catalan as
a second language (L2) (n = 11) or reported no proficiency in Catalan (n
= 2). Further details of the participants’ linguistic profiles are provided in
Appendix 4.A2.

4.2.2 Materials and design

The Mandarin Chinese group completed the picture naming task only,
while the early Spanish—Chinese bilingual group was requested to first
complete the picture naming task, then the DELE and EI tests to assess
their proficiency in Spanish and Chinese.

4.2.2.1 Tasks and Stimuli

Picture naming task

Twenty-one black and white line drawings were obtained from Seve-
rens’ picture database (Severens et al., 2005). The picture stimuli were
selected based on two criteria: pictures should have easily recognizable
features and represent concrete concepts with exact Chinese names. Each
picture was associated with four distractor words, manipulated according
to their classifier congruency (classifier-congruent vs. classifier-incong-
ruent) and semantic relatedness type (semantically related vs. semantically
unrelated) with target pictures. This yielded a total of 84 tokens, each
consisting of one target picture and one distractor (see Appendix 4.B). The
visual complexity of distractors (F(3,80) = 0.466, p = 0.707) and their
stroke counts (F(3,80) = 0.695, p = 0.558) were balanced across four cond-
itions. Additionally, the frequency of distractors, F(3,80) = 0.228, p =
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0.877, based on the BCC corpus (Xun et al., 2016), was controlled to
ensure uniformity across conditions. Distractors and target pictures were
designed to avoid any phonological and orthographic similarities.

The experiment followed a fully factorial within-subjects design with
two primary factors: classifier congruency (C) and semantic relatedness (S),
resulting in a 2 by 2 design. The factor classifier congruency was mani-
pulated based on whether the classifiers of targets and distractors were
congruent (C+) or incongruent (C—). Similarly, the factor semantic
relatedness distinguished between semantically related (S+) and semantic-
ally unrelated (S—) conditions, depending on whether or not targets and
distractors belonged to the same semantic category. This design resulted
in four experimental conditions for each target picture: C+S+, C+S—,
C—S+, and C—S— (see Table 4.2.1).

Table 4.2.1. A sample set of target pictures paired with distractors for the

picture naming task.

Condition

Tatget picture BED pk/chuangz/; C+S+ C+S—- C—S+ C-S—

Target classifier

gk / zhang1/

Distractors table photo chair bicycle

/zhuolzi0/ /zhao4pian4/ /yi3zi0/  /zi4xing2chel/

Classifier of distractors ik /zhangl/ 7 /zhangl/ B /ba3/ i /liang4/
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Chinese Elicited Imitation (EI) test

The EI test of Chinese was programmed in E-prime 2.0 (Schneider et
al., 2002), with identical instructions and stimuli used in Yan et al. (2020).
This task aimed to assess Chinese as a second/foreign language (L2/FL)
learners’ general language proficiency, vocabulary, and grammatical know-
ledge (Yan et al., 2020). It consists of three sets of stimulus sentences, with
each set including 24 sentences (k = 24*3 = 72). These three sets are
targeted as follows: the first targets the beginning level, and the second
and third sets target the intermediate level and advanced level, respectively.
Each sentence consists of key vocabulary and/or grammatical knowledge
that can be used for diagnostic assessment (Yan et al., 2020). For example,
in (1), (2), and (3), the underlined words in the sentences are key
vocabulary, and words in bold are target grammar. The scoring criteria are
as follows: no points will be marked for minimal responses, such as
complete silence, only function words, or one-word repetition; one point
will be awarded for inadequate answers that demonstrate some under-
standing of the stimulus, such as half-sentence repetition with major
grammatical errors, or few content words repetition but changing the main
idea of the stimulus; two points will be marked for half repetition that
includes more than half of sentences with more than one phrase
containing grammatical mistakes; three points for repetition with minor
deviation, repetitions with minor changes, or errors only; four points for
exact repetition or appropriate paraphrased answers. The total score is
max. 288 points.

1. AR ZINER (beginning level)
Are you a teacher or a student?

2. fhZid RigIRZ X (intermediate level)
He went (past tense) to Shanghai a lot of times.

3. MRoRAE T E ke (advanced level)

How much do those pants cost?
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Spanish DELE proficiency test (short version)

The short version of the Spanish DELE proficiency test was deve-
loped based on the reading test of the traditional Diplomas de Espaiiol como
Lengua Extranjera (DELE, Diplomas of Spanish as a Foreign language)
proficiency test. The traditional test aimed to assess learners’ general
language proficiency in Spanish as a foreign language (FL) (Instituto
Cervantes, 2010). The short version is designed as a multiple-choice and
cloze test with identical test targets. It comprises 30 multiple-choice quest-
ions and a long cloze test (20 questions), with each question carrying one
point, resulting in a total score of 50. Three distinct levels were distingui-

shed based on the scores: beginning level (0-29), intermediate level (30—
39), and advanced level (40-50).

4.2.3 Procedure

4.2.3.1 Picture naming task

All participants first completed the picture naming task. This task was
programmed in E-prime 2.0 (Schneider et al., 2002) with a by-subject
order design. This design was achieved using the Windows program Mix
(Van Casteren & Davis, 2000) to generate a pseudo-random trial order,
counterbalancing the effect of order. Thus, trials from the same condition
or featuring the same target picture were not allowed to be presented
consecutively, and no more than two consecutive trials could involve the
same target classifier. As a result, the order of trials was randomized across
participants.

The Mandarin Chinese and early Spanish—Chinese groups followed
the same experimental procedure. Consistent with the traditional PWI
paradigm, the experiment involved three key phases: familiarization,
practice, and main experimental session. During the familiarization session,
participants learned the exact names of 21 target pictures, each displayed
on the screen for 3,000 ms along with its exact name underneath. Next, in

the practice session, participants named target pictures using a bare noun
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while a meaningless string (“XX”) appeared at the center of the screen.
Each picture was displayed for 3,000 ms, and any unexpected responses
were immediately corrected after all 21 pictures had been presented.

In the experimental session, each target picture randomly appeared
four times, once with each of the four distractors, totaling 84 trials. In each
trial, one or two identical pictures were presented simultaneously for 3,000
ms on the screen. Participants were instructed to name the target pictures
quickly and accurately with Chinese noun phrases (e.g., — 7, /yilzhil
maol/ [one + classifier-zhil + cat], “one cat”) while ignoring distractor
words. Each trial followed a standard sequence (see Figure 4.2.1), i.e, a
fixation cross at the center of the screen for 300 ms, followed by a blank
screen for 300 ms. Subsequently, the target picture paired with a distractor
was presented for 3,000 ms, followed by a blank screen for 500 ms. Vocal
responses and EEG data were recorded during this session.

Figure 4.2.1. Illustration of the trial sequence in the experimental session.

fixation cross (+) blank screen & blank screen
(300 ms) (300 ms) Target picture with (500 ms)
distractor (3,000 ms)
4.2.3.2 EEG recordings

EEG data were collected with Ag/AgCl active electrodes via the
BrainVision Recorder software by Brain Products GmbH. We used an
actiCAP electrode cap (Easycap GmbH) with a BrainAmp standard amp-
lifier (Brain Products GmbH) following a standard 32-electrode 10/20
montage (see Appendix 4.C). Of these 32 electrodes, FT9 was placed
below the left eye to monitor the horizontal eye movement (HEOG).
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Similarly, FT10 was placed at the outer canthus of the right eye to monitor
vertical electrooculogram (VEOG). Additionally, TP9 and TP10 were
placed on the left mastoid (M1) and right mastoid (M2), which were later
reused as re-referencing channels. Thus, data were measured at twenty-
eight channel locations at a sampling rate of 500 Hz. In addition, two
external electrodes were plugged into the cap to use as a ground electrode
(GND) and an online reference electrode (FCz/REF; see Appendix 4.C).
The impedance was kept below 10 k€ for all electrodes.

4.2.3.3 Chinese Elicited Imitation (EI) test

The second task was the Chinese EI test, which was only tested with
the early Spanish—Chinese bilingual speakers to assess their Chinese
proficiency. This task was programmed in E-prime with a by-participant
design, with all sentences randomized across participants. Following
instructions in Yan et al. (2020), procedures for each trial were as follows:
first, each stimulus sentence was played to each participant only once; next,
a blank screen with 2 seconds of silence was presented to avoid rote
memory; third, a 0.5-second ringtone prompted the start of repetition,
followed by participants’ repetition of the sentences in 20 seconds. The
voice response was recorded automatically.

4.2.3.4 Spanish DELE proficiency test

The third task was the Spanish DELE proficiency test, which was only
taken by the early Spanish—Chinese bilingual speakers. This was done to
evaluate their Spanish language proficiency. This task was completed in
printed form, and participants were requested to answer all questions in
10 minutes. All answer sheets were collected for further calculations.
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4.3 Results

4.3.1 Behavioral results

All recordings in two groups were first separately preprocessed using
Praat (Boersma & Weenink, 2019), and naming latencies were then
calculated and extracted for subsequent analysis (see Figure 4.3.1). Trials
with incorrect, missed, or revised responses, and those marked by
hesitation, were excluded from further analysis. Next, we analyzed the
behavioral data for two groups separately using a generalized linear mixed
model (GLMM) with a gamma distribution. This analysis was conducted
via the glmer function from the Ime4 package (Bates et al., 2015) in Rstudio
version 4.2.2 (R Core Team). To avoid the risk of inflating the Type I error
rate, a top-down model selection approach was applied in the analysis of
the behavioral data, starting with the theoretical maximum model (Barr,
2013). In order to fit the model to our data, the theoretical maximum
model incorporated classifier congruency and semantic relatedness as fixed

factors, with item and participant included as random factors.

For both groups, the full model structure remained consistent, incor-
porating classifier congruency (congruent vs. incongruent) and semantic
relatedness (related vs. unrelated) as dummy-coded (1 vs. 0) fixed factors,
random intercepts for participants and target items, by-participant random
slopes for classifier congruency and semantic relatedness, as well as their
correlation within the participant factor.
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Figure 4.3.1. Mean naming latencies (ms) for each condition in the Mand-
arin Chinese group and the early Spanish—Chinese bilingual group.

Early Spanish—-Chinese Bilingual Group Mandarin Chinese Group

2700
2300

1900

WU

Naming Latencies (ms)

300

C+S+ Ci+s- c-s+ C-s- C+S+
Condition

Condition C+S+ C+S- C-S+ C-s-

4.3.1.1 Mandarin Chinese group

In the Mandarin Chinese group, a total of 2,520 trials were generated
from the 21 picture stimuli. During preprocessing, 8.01% of the trials were
excluded, and 0.79% wete removed due to outliers, which were identified
as naming latencies exceeding three standard deviations (SDs) from the
mean response time of participants. This yielded 2,298 trials in total for
subsequent statistical analysis. Considering our experiment design and
model fit checks by plotting the model residuals against predicted values,
we confirmed the full model was the best-fit model. Participants in the
Mandarin Chinese group were significantly faster in classifier-congruent
conditions with § = —13.99, SE = 6.43, = —2.18, and p = 0.03 compared
to the incongruent conditions. Moreover, participants responded signifi-
cantly slower to semantically related conditions compared to semantically
unrelated conditions, with g = 22.71, SE = 6.09, 7 = 3.73, and p < .001
(see Table 4.3.1).
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Table 4.3.1. GLMM of best fit for naming latencies in the Mandarin
Chinese group (n = 30), with classifier congruency and semantic related-
ness as two predictors, including estimates, confidence intervals, and p-

values.

Formula: Naming latency ~ Classifier congruency (congruent vs. incongruent) + Semantic
relatedness (related vs. unrelated) + (Classifier congruency + Semantic relatedness | participant)
+ (1 | item)

. RTs

Predictors
Estimate 95% CI t-value  Pr(>1zl)

(Intetcept) 933.484  910.903 — 956.065 81.068 <0.0071%*
Classifier [Congruent] —13.988  —26.596 — —1.380 -2.176 0.030*
Semantic [Related)] 22,713 10.779 — 34.646 3.732 <0.0071%k
Random Effects
o? 0.04
T00 Participant 4845.50
700 Ttem 744.10
T11 participant. classifier-congruent 305.89
T11 participant. semantic-related 20.81
Q01 participant. classifier-congruent -0.19
001 participant. semantic-related —0.16
I1CC 1.00
N participant 30
N Iem 21
Observations 2298
Marginal R2 /Conditional R2 0.032/1.000

4.3.1.2 Early Spanish—Chinese bilingual group

In the bilingual group, the 21 picture stimuli resulted in a total of 2,436
trials. Of these, 9.11% were removed during the preprocessing stage, and
0.49% were excluded due to outliers. Thus, a total of 2,202 trials were
included for subsequent analysis. The best-fit model was generated as
follows: first, the full model was constructed; second, the correlation of
classifier congruency and semantic relatedness for the participant factor
was removed in the case of singular fit. As a result, the best model was
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fitted, including classifier congruency and semantic relatedness as fixed
effects, random intercepts for participants and target items, and by-
participant random slopes for classifier congruency and semantic relat-
edness. The best-fit model demonstrated significantly shorter naming
latencies in classifier congruent trials, with § = —24.42, SE = 8.37, r =
—2.92, and p = 0.004 compared to incongruent trials. Additionally, early
Spanish—Chinese bilinguals showed significantly longer naming latencies
in semantically related than in semantically unrelated trials, with § = 22.19,
SE = 9.07, = 2.45, and p = 0.014 (see Table 4.3.2). Additionally, the
average naming latencies for Mandarin Chinese and early Spanish—Ch-
inese bilingual groups are presented in Table 4.3.3.

Table 4.3.2. GLMM of best fit for naming latencies in the eatly
Spanish—Chinese bilingual group (n = 29), with classifier congruency and
semantic relatedness as two predictors, including estimates, confidence
intervals, and p-values.

Formula: Naming latency ~ Classifier congruency (congruent vs. incongruent) + Semantic
relatedness (related vs. unrelated) + (Classifier congruency| participant) + (Semantic relatedness
| participant) +(1 | item)

. RTs

Predictors
Estimate 95% CI t-value Pr(>1zl)

(Intercept) 994.597 960.662 — 1028.533 57.476 <0.0071##*
Classifier [Congruent] —24.418 —40.836 — —8.000 —2.917 0.004**
Semantic [Related] 22.185 4.407 — 39.963 2.447 0.014*
Random Effects
o? 0.05
T00 Participant. semantic-related 2901.42
T00 Participant. classifiet-congruent 313.74
T00 Ttem 1319.24
T11 participant. semantic-related 886.43
T11 participant. classifier-congruency 825.88
Q01 participant. semantic-related —0.09
Q01 participant. classifier-congruent —0.78
1CC 1.00
N paticipant 29
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N Ttem 21
Observations 2202
Marginal R?/Conditional R? 0.057/1.000

Table 4.3.3. Mean picture naming latencies by conditions in Mandarin
Chinese and early Spanish—Chinese bilingual groups.

Naming latencies (ms)

Conditions Mandarin Chinese group  Spanish—Chinese group
Mean SD Mean SD
Classifier-congruent/Semantically Related (C+S+) 911 264 978 262
Classifier-congruent/Semantically Unrelated (C+S—) 888 223 945 212
Classifier-incongruent/Semantically Related (C—S+) 925 246 992 247
Classifier-incongruent/Semantically Unrelated (C—S-) 899 252 980 235

4.3.2 Chinese Elicited Imitation (EI) test results

The Chinese EL scores were calculated following the original scoring
criteria. Almost all participants in the early Spanish—Chinese bilingual
group accurately repeated or paraphrased sentences without altering their
meanings (Mseore = 283.41, SDscore = 3.01). Overall, all participants were

classified within the advanced proficiency level.

4.3.3 Spanish DELE proficiency test (short version)

results

The Spanish DELE proficiency scores were calculated by summing
the correct answers from participants’ answer sheets. Nearly all particip-
ants achieved scores within the advanced range (Mscore = 45.73, SDscore =
2.95), indicating an advanced proficiency level in Spanish. Note that scores
of ecither the Chinese EL test or the Spanish DELE test were not
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considered an absolute measure but rather an indicator of language
proficiency.

4.3.4 EEG data results
4.3.4.1 EEG data analysis

EEG data from two groups were pre-processed separately in Brain-
Vision Analyzer 2.1 (Brain Products GmbH) following standardized
procedures. First, signals were visually inspected for quality. Next, recor-
dings were re-referenced to the average of the left and right mastoid
electrodes (M1 and M2). The data were then filtered using a high-pass filter
of 0.1 Hz and a low-pass filter of 30 Hz. Ocular independent component
analysis (ICA) with VEOG and HEOG as parameters was used to correct
blink activity. Artifact rejection was subsequently performed to minimize
noise. Finally, the signals were segmented to include only correct trials,
generating epochs around picture onsets to analyze the voltage amplitude
of ERP components of interest. Each epoch was defined as the interval
spanning 200 ms before and 1,200 ms after trial onset, determined based
on the average naming latency duration. Baseline correction was applied
to the 200 ms prior to picture onset until picture onset, after which the
epochs were extracted for statistical analysis. Before the statistical analysis,
permutation tests were computed using the permutes package (Voeten,
2019) for each group to tentatively detect the locus of the effect of
classifier congruency and semantic relatedness on voltage amplitudes. Speci-
fically, we calculate F-values across all electrodes and the entire time
window between 200 ms and 1,200 ms with respect to stimulus onset.
Next, we performed a single-trial linear mixed model (LMM) method with

Imer() function on each group separately for statistical analysis.
4.3.4.2 Mandarin Chinese group (EEG results)

Results of classifier congruency. The permutation test results for the

Mandarin Chinese group revealed potential modulatory effects of classifier
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congruency (congruent vs. incongruent) in electrodes Pz, P8, P7, P4, P3,
Oz, 02, O1, Fz, FC2, FC1, F8, F7, F4, F3, Cz, CP5, CP2, and CP1 in 400
ms — 500 ms time windows post-stimulus onset (see the left panel in Figure
4.3.2). Further, we did a visual inspection of these electrodes and observed
a negative-going wave elicited by classifier-incongruent conditions
between 400 ms and 500 ms, consistent with the topographic distribution
of N400 (Kutas & Hillyard, 1980; Chwilla et al., 1995). Descriptively
speaking, we observe the smaller amplitude for the classifier-incongruent
condition with M = 4.61 (SD = 10.85) compared to the classifier-
congruent condition with M = 5.40 (SD = 10.73) in the 400 — 500 ms time
window. To do further amplitude analyses, we grouped the electrodes
based on their location, which are left fronto—central, left centro—parietal,
right fronto—central, right centro—parietal, and central regions. Further-
more, location of grouped electrodes was included as a covariate for
amplitude statistical analyses. Additionally, although visual inspection
suggests the presence of an N2 component around 200 ms, its underlying
cause in this study remains unclear and falls outside the scope of the
current study. Therefore, we do not further interpret this component.

The best-fitting model for voltage amplitudes included classifier
congruency (congruent vs. incongruent) and semantic relatedness (related vs.
unrelated) as dummy-coded (0 vs. 1) main effects, with location of grouped
electrodes as a covariate. Participant and item were included as random
effects, with a by-participant random slope for the effects of classifier
congruency and semantic relatedness (see Table 4.3.4 in Appendix 4.D).
Voltage amplitudes were significantly more negative for classifier-

incongruent compared to congruent conditions with § = —0.74, SE =
0.241, = —3.064, p = 0.0046°.

6 Note: The p-values in the main text were computed using Satterthwaite’s method for
better accuracy in mixed-effects models. These values may differ slightly from those
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Results of semantic relatedness. The permutation test showed pote-
ntial modulatory effects of semantic relatedness (related vs. unrelated) with
electrodes Pz, P8, P7, P4, P3, Oz, O2, O1, C3, CP5, CP1, and Cz within
the 500 — 800 ms time window (see the right panel in Figure 4.3.2). Visual
inspection illustrated a positive-going wave elicited by semantically
unrelated conditions between 500 ms and 800 ms, which is aligned with
the topographic distribution of the typical P600 (Osterhout & Holcomb,
1992) and the “semantic P600” (see Kuperberg et al., 2003; Van Herten et
al., 2005; Bornkessel-Schlesewsky & Schlesewsky, 2008, for a review).
Specifically, the amplitude for semantically unrelated conditions (M = 4.51,
SD = 11.08) is larger than for semantically related conditions with M =
3.89 (SD = 11.39) in the 500 — 800 ms time window. Electrodes within
ROIs were grouped based on their location, that is, left centro—parietal,
right centro—parietal, and central regions. Further, location of grouped
electrodes was a covariate for amplitude statistical analyses. We found no
indication of an N400 effect prior to the 600 ms based on the permutation
test and visual inspections.

The best-fit model for our data was with classifier congruency and
semantic relatedness as fixed effects, and participant and item as random
effects. Location was included as a covariate, with a by-participant random
slope for the effects of classifier congruency and semantic relatedness (see
Table 4.3.5 in Appendix 4.D). Semantically unrelated conditions elicited a

more positive amplitude than semantically related conditions with § = 0.68,
SE = 0.24, 1= 2.81, p = 0.00806.

presented in Table 4.3.4, 4.3.5, 4.3.6 and 4.3.7 (Appendix 4.D and 4.E), which were
derived using Wald tests with tab_model function.
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Figure 4.3.2. Results of the permutation test for classifier congruency (left
panel) and semantic relatedness (right panel) across all electrodes from
—200 ms to 1,200 ms, showing F-values and corresponding mean voltage
amplitudes within ROIs and time windows in the Mandarin Chinese group.

Results of permutation test across all electrodes and classifier conditions. Results of ation test across all electrodes and semantic
Mean voltage amplitude with ROIs (Pz, P8, P7, P4, P3, Oz, 02, O1, Fz, FC2, Mean voltage amplitude with ROIs (Pz, P8, P7, P4, P3, Oz, 02, 01, C3, CPS,
FCI, F8, F7, F4, F3, Cz, CPS, CP2, CP1) across classifier conditions in the CP1, Cz) across semantic conditions in the time window of 500 — 800 ms in
time window of 400 — 500 ms in the Mandarin Chinese group the Mandarin Chinese group

Mean Amplitude Within ROI for Semantic

\a Bann

E

4.3.4.3 Early Spanish—Chinese bilingual group (EEG results)

Results of classifier congruency. By following the same procedure
as in the Mandarin Chinese group, we found a potential modulation effect
of classifier congruency with electrodes Pz, P8, P4, Fz, FC6, FC2, FC1,
F8, F4, F3, Cz, CP6, CP2, CP1, and C4, showing a negative-going wave in
classifier-incongruent condition in the 450 — 600 ms time window (see left
panel in Figure 4.3.3). This is consistent with the potential N400 effect
found in the Mandarin Chinese group. Further, these electrodes were
grouped into five ROIs: left fronto—central, left centro—parietal, right
fronto—central, right centro—parietal, and central regions. In general,
classifier-incongruent conditions (M = 4.99, SD = 12.2) showed a smaller
amplitude than classifier-congruent conditions with M = 5.76 (§D = 12.0).

The best-fitting model incorporated classifier congruency and semantic

relatedness as fixed effects, with participant and item as random effects.
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Location was included as a covariate, and a by-participant random slope
was specified for classifier congruency and semantic relatedness (see Table
4.3.6 in Appendix 4.E). The result demonstrated that classifier-incongru-

ent conditions elicited a more negative amplitude than classifier-congruent
conditions with § = —0.77, SE = 0.33, 7 = —2.38, p = 0.0242.

Results of semantic relatedness. Following the same steps, a
potential modulation effect of semantic relatedness with a negative-going
wave in the semantically unrelated condition was detected with electrodes
Fz, FC6, FC5, FC2, FC1, F8, F7, F4, F3, Cz, CP5, CP1, C3 in the 430 —
550 ms time window (see the right panel in Figure 4.3.3). This effect
aligned with the topographic distribution of the N400 effect (Kutas &
Hillyard, 1980; Chwilla et al., 1995). The descriptive result showed that the
amplitude in semantically unrelated conditions (M = 3.26, SD = 11.6) is
smaller than in semantically related conditions (M = 4.06, SD = 12.2). For
further statistical analysis, these electrodes were grouped into four ROIs,
including left fronto—central, right fronto—central, left centro—parietal, and
central regions. By fitting the classifier congruency and semantic relatedness
as fixed factors, participant and item as random factors, location as a
covariate, as well as by-participant random slopes for classifier congruency
and semantic relatedness, the best model was generated. The result
demonstrated that semantically unrelated conditions elicited a more

negative amplitude than semantically related conditions with f = —0.89,
SE = 0.39, = —2.30, p = 0.0287 (see Table 4.3.7 in Appendix 4.E).
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Figure 4.3.3. Results of the permutation test for classifier congruency (left
panel) and semantic relatedness (right panel) across all electrodes from
—200 ms to 1,200 ms, showing F-values and corresponding mean voltage
amplitudes within ROIs for time windows of interest in the early Spanish—

Chinese bilingual group.
Results of permutation test across all electrodes and classifier conditions. Results of permutation test across all electrodes and semantic conditions.
Mean voltage amplitude with ROIs (Pz, P8, P4, Fz, FC6, FC2, FC1, F8, F4, Mean voltage amplitude with ROIs (Fz, FC6, FC5, FC2, FC1, F8, F7, F4,
F3, Cz, CP6, CP2, CP1, C4) across classifier conditions in the time window F3, Cz, CP5, CPI1, C3) across semantic conditions in the time window of

o 450 — 600 ms in the carly Spanish-Chinese bilingual group 430550 ms in the carly Spanish-Chinese bilingual group
rs rs

a0

Mean Amplitude with ROIs for Mean Amplitude Within ROI for S

" o so0 1000 1200
-
2 |AIJ\
s .
, AN

Volsge (microvols)

4.4 Discussion

In this study, we explored the processing of classifier congruency and
semantic relatedness in Mandarin Chinese NPs among early Spanish—
Chinese bilinguals and Mandarin Chinese speakers using the PWI
paradigm. We manipulated classifier congruency and semantic relatedness
between targets and distractors by categorizing them as either classifier-
congruent or classifier-incongruent and as either semantically related or
unrelated. This allowed us to compare naming latencies between classifier-
congruent and classifier-incongruent NPs to assess the behavioral
representation of the classifier congruency effect. Meanwhile, we analyzed
amplitude differences between these two conditions to detect potential
ERP components (e.g., N400 or P600) to determine whether the classifier
congruency effect was present electrophysiologically. We made a similar
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comparison between semantically related and semantically unrelated
conditions to identify the semantic interference effect behaviorally and
electrophysiologically.

Classifier congruency effect

In line with our expectations, we observed a significant classifier
congruency effect behaviorally in both groups. Specifically, in both groups,
behavioral results showed that participants’ naming latencies were shorter
when naming target pictures that were classifier-congruent with distractor
words, compared to classifier-incongruent conditions. In other words, the
classifier congruency effect was identified behaviorally in naming classifi-
er-congruent targets and distractors. This aligns with findings in NP
production observed in previous studies by Wang et al. (2006), Huang and
Schiller (2021), Wang and Schiller (submitted) and Wang et al. (submitted),
which reported longer naming latencies in classifier-incongruent conditio-
ns compared with congruent conditions in monolingual Chinese speakers’
NP production.

Notably, the classifier congruency effect was not observed in the
behavioral results during bare nouns production in Wang et al. (2019) and
Wang et al. (2006). The main reason for the absence of such an effect in
these studies is presumably that bare noun naming does not require the
production of classifiers in participants’ responses. According to the LRM
speech production model (Levelt et al., 1999), when naming a picture, the
conceptual and lexical representation of to-be-produced words need to be
encoded first. Next, syntactic features, such as classifier features in
Chinese, are automatically activated and eventually selected. Finally, the
to-be-produced word is competitively selected and produced. In bare
noun naming tasks, the classifier feature is not needed for production, and
as a result, it is not selected. Therefore, no classifier congruency effect is
observed in bare noun naming. In our study, the classifier is required for
producing a Chinese NP, where it is automatically activated and eventually

selected. As a result, the classifier congruency effect was observed in both
groups.
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Meanwhile, we observed that the classifier congruency effect was
accompanied by a more negative amplitude elicited by classifier-incong-
ruent conditions compared to congruent conditions in both groups. In the
Mandarin Chinese group, negative amplitudes were observed within the
400 — 500 ms time window post-stimulus onset, with the largest effects
observed at the fronto—central, central, and centro—parietal electrodes.
Similarly, in the early Spanish—Chinese bilingual group, negative waves
were maximal at the fronto—central, central, and centro—parietal regions
within the 450 — 600 ms time window post-stimulus onset. This time
window and regions closely align with the typical N400 effect (Kutas &
Hillyard, 1980; Chwilla et al., 1995). Crucially, in both groups, amplitudes
were significantly more negative in classifier-incongruent conditions
compared to classifier-congruent conditions. This aligns with the electrop-
hysiological result in NP production reported by Huang and Schiller (2021)
and the bare noun production results reported by Wang et al. (2019). Both
of these studies observed significantly more negative ERP waves elicited
by classifier-incongruent compared to congruent conditions within the
time windows of 370 — 430 ms or 385 — 585 ms in fronto—central and
centro—parietal, respectively, reflecting an N400-like effect. Additionally,
the more negative wave in classifier-incongruent conditions is consistent
with previous EEG studies on classifier congruency (Chou et al., 2014;
Zhang et al., 2012; Zhou et al, 2010). Given the consistency in time
windows and electrode regions with previous studies, we also identified an
N400-like effect for the classifier congruency effect in both the Mandarin
Chinese and early Spanish—Chinese bilingual groups.

Semantic interference effect

On the other hand, behavioral results from semantic relatedness
manipulation (i.e., semantically related vs. semantically unrelated) in both
groups are in accordance with the well-established semantic interference
effect. This is evidenced by longer naming latencies were observed in both
groups when targets were named in the presence of distractors from the
same semantic category (e.g., Rosinski, 1977; La Heij, 1988; Glaser, 1992;
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Schriefers et al., 1990). Similar findings were reported by Wang et al.
(2019), Huang and Schiller (2021), Wang and Schiller (submitted) and
Wang et al. (submitted) with monolingual Chinese speakers, as well as
Dutch late learners of Mandarin Chinese (L2 learners) in Wang and
Schiller (submitted), where monolingual Chinese speakers and L2 learners
exhibited prolonged naming latencies in semantically related targets and
distractors in NP and bare noun production. The rationale is that when
naming targets that are semantically related to the simultaneously presen-
ted distractors, the lemmas of both the target and distractor, along with
their associated lexical nodes, are activated simultaneously. The lemmas of
semantically related distractors are activated from the same semantic
category as the target, leading to an increase in competition in lexical
selection and making selection more difficult, thereby prolonging the
lexical selection process (Roelofs, 1992, 1993; Levelt et al., 1999). This
view was also used to explain the observation of semantic interference in
other studies (Belke et al., 2005; Bloem & La Heij, 2003; Roelofs, 2003).
The early Spanish—Chinese bilinguals, raised in heritage Chinese house-
holds and Spanish society, demonstrated advanced proficiency in both
Spanish and Chinese (see Sections 4.3.2 & 4.3.3), which facilitated the
observation of the semantic interference effect.

Along with the significant semantic interference effect observed in the
behavioral data, we also identified two ERP components associated with
this effect in the Mandarin Chinese group and the early Spanish—Chinese
bilingual group, respectively, elicited by semantically unrelated conditions
against related conditions. Specifically, in the Mandarin Chinese group,
semantically unrelated conditions elicited a positive wave within the 500 —
800 ms time window after stimulus onset at centro—parietal regions. This
seems to align with the “semantic P600” or centro—parietal P600 effect,
which typically has a centro—parietal scalp distribution within a 500 — 800
ms time window (see Kuperberg et al., 2003; Van Herten et al., 2005;
Bornkessel-Schlesewsky & Schlesewsky, 2008). In the early Spanish—Chin-
ese bilingual group, we found a negative wave that peaked around 400 ms
within the 430 — 550 ms time window elicited by semantically unrelated
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conditions in the fronto—central and centro—parietal regions. These results
largely overlap with the typical N400 effect (Kutas & Hillyard, 1980;
Chwilla et al., 1995) and are consistent with the results by Huang and Sch-
iller (2021) and Wang et al. (2019), where they reported a more negative
ERP wave around 400 ms evoked by the presence of target pictures with
semantically unrelated distractors, reflecting an N400-like effect.

There appears to be a discrepancy in the ERP components observed
in the semantic interference effect between the Mandarin Chinese group
and the early Spanish—Chinese bilingual group. Specifically, the Mandarin
Chinese group showed a semantic P600-like effect, while the eatly
Spanish—Chinese group exhibited an N400-like effect. To address this
discrepancy, it is important to consider the characteristics of the N400 and
P600 components. As discussed in section 4.1.3, the N400 effect is
typically semantically driven, reflecting lexico-semantic integration and
lexical co-activation processes (Lau et al., 2008; Kutas & Federmeier, 2011;
Chen etal., 2017; Leckey & Federmeier, 2019). In contrast, the P600 effect
is typically syntactically driven, reflecting the syntactic integration process
(Friederici et al., 1993; Hagoort et al., 1993), while the “semantic P600”
effect has been proposed and identified as an electrophysiological resp-
onse to “integration difficulties” in semantic processing of integrating an
unexpected entity into the discourse context (see Kuperberg et al., 2003;
Van Herten et al., 2005; Bornkessel-Schlesewsky & Schlesewsky, 2008, for
a review), which can be interpreted as semantically driven within syntactic
contexts. For the early Spanish—Chinese bilingual group, especially the fact
that they have high proficiency in both languages, it is plausible that the
semantic integration process is quicker and automatic, which would trigger
the N400-like effect as a marker of semantic processing difficulty in
semantically unrelated conditions. For the Mandarin Chinese group, given
that the semantic P600 effect was proposed and linked to difficulties in

semantic integration, the more positive wave observed could reflect a
semantic P600-like effect.
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However, the P600-like effect elicited by semantically unrelated condi-
tions in the current study seems unexpected, particularly when compared
to the N400 effect commonly reported in PWI-based ERP studies in
Mandarin Chinese and other languages (e.g., Del’Acqua et al.,, 2010;
Wicha et al.,, 2003; Zhu et al., 2015), as few studies have explored or
documented this effect in semantic interference. Yet, when considering
the production of Chinese NPs, such effects are not entirely surprising. In
classifier-NPs, the noun has a comparable lexico-syntactic feature marked
by the classifier, and its processing is thought to involve both semantic
and syntactic information (Wang et al., 2019). As demonstrated above,
classifiers encode inherent properties of nouns, and their selection must
be determined by and align with the properties of nouns. This implies that
the processing of nouns within NPs inherently requires activation and
retrieval of lexico-syntactic information, even when producing bare nouns.
Evidence for this comes from the P600 effect observed in PWI-based
Chinese bare noun naming, which was elicited by the activation of
inherent lexico-syntactic features of nouns, suggesting syntactically driven
processing of bare nouns (Wang et al., 2024). Given the role of lexico-
syntactic features in Chinese NPs, producing a noun within an NP likely
automatically requires the activation and retrieval of lexico-syntactic
information. Additionally, since Mandarin Chinese speakers typically
acquire classifier-noun combinations by the age of four to five (Erbaugh,
1986), and these combinations must be rotely memorized due to the
opaque mapping between classifiers and nouns, the connection between
the lexico-syntactic feature of classifiers and the noun remains relatively
fixed and reliable. This stable association likely contributes to the P600-
like effect observed in Mandarin Chinese speakers. Therefore, the
observed P600-like effect may presumably reflect the processing of lexico-
syntactic information within NPs.

Additionally, the absence of an N400 response to the semantic interf-
erence effect in our data could also be attributed to the inclusion of a
relatively high proportion (i.e., 19%) of animate nouns (e.g., McRae et al.,
2005; also see Wang et al., 2024 for exploring the role of animacy in bare
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noun production). Evidence from functional neuroimaging studies sugg-
ests that distinct brain regions are involved in processing living (animate
nouns) and non-living (inanimate nouns) categories (Chao et al., 1999). In
the processing of classifier-noun combinations, the animacy information
is not immediately used for semantic integration between nouns and
classifiers but rather plays a role in the later processing stage, which would
reflect in the P600 effect (Zhang et al., 2012). In contrast, studies that have
reported an N400 to semantic interference included a lower proportion of
animate nouns, such as 12% in Huang and Schiller (2021) and 15% in
Wang et al. (2019). It should be noted that Blackford et al. (2012)
dissociated the connection between the behavioral semantic interference
effect and the electrophysiological N400-like effect. While the N400-like
effect may also arise from semantic priming (Kreher et al., 2006; Blackford
et al., 2012), it remains unclear whether it directly corresponds to the
semantic interference effect observed in behavioral results. Additionally,
Costa et al. (2009) found no significant correlation between naming
latencies and the ordinal position of pictures from the same categories
within the 400 ms range of the ERP component. Thus, further research is
needed to clarify the electrophysiological mechanisms underlying semantic
interference.

4.5 Conclusion

To conclude, the current study examined the processing of Chinese
classifiers in noun phrase production by early Spanish—Chinese bilinguals
and Mandarin Chinese speakers through overt picture naming experim-
ents. Using a picture-word interference paradigm, we investigated naming
latencies and electrophysiological correlates of Chinese NP production in
four conditions, manipulating classifier congruency (congruent vs. incong-
ruent) and semantic relatedness (related vs. unrelated). Behavioral results
showed that both Mandarin Chinese speakers and early Spanish—Chinese
bilinguals took a significantly longer time to name targets with classifier-
incongruent and semantically related distractors relative to classifier-
congruent and semantically unrelated conditions. Electrophysiological
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data revealed significant N400-like effects in response to classifier-incong-
ruent conditions for both groups, with the bilingual group showing N400-
like negativity and the Mandarin Chinese group exhibiting significant
P600-like positivity in the semantically unrelated relative to semantically
related conditions. Moreover, bilinguals exhibited longer naming latencies
and a delayed N400-like effect in classifier-incongruent conditions com-
pared to the Mandarin Chinese group. Overall, this study provides
behavioral and electrophysiological evidence that early Spanish—Chinese
bilinguals exhibit robust classifier congruency effects in Chinese noun
phrase production, mirroring the processing patterns of monolingual
speakers in previous studies. These findings suggest that early and
sustained bilingual exposure enables the acquisition of morphosyntactic
features absent in one of bilinguals’ first languages (L1s), supporting
models of competitive selection in bilingual language production. Future
research should explore the generalizability of these effects across different
bilingual populations and morphosyntactic domains, further illuminating

the mechanisms underlying bilingual language processing.
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Appendix

Appendix 4.A

1. Overview of linguistic profile for the Mandarin Chinese group (N =
30) according to the LEAP-Q) (Marian et al., 2007).

Mandarin Chinese speakers Mean
(SD)/Distribution
Number of female/male participants 21/9

Mean age in years (SD; range)

Number of participants pursuing a Bachelor degree (BA)
Number of participants pursuing a Master degree (MA)
Number of participants pursuing a Doctoral degree (PhD)
Number of participants with Spanish proficiency (A1)
Number of participants with Spanish proficiency (A2)
Number of participants with Spanish proficiency (B1)
Daily use of Chinese (frequency)

Daily use of English (frequency)

Daily use of Spanish (frequency)

24.36 (3.05; 22-30)
3

22

5

4

7

3

70.17% (SD = 0.17)
25.6% (SD = 0.16)

4.23% (SD = 0.13)

2. Overview of linguistic profile for the early Spanish—Chinese bilingual
group (N = 29) according to the revised BCSP (Olson, 2022).

Spanish-Chinese bilinguals Mean
(SD)/Distribution

Number of female/male participants 24/5

Mean age in years (SD; range) 21 (3.05; 18-29)

Number of participants born in Spain 25

Number of participants born in China 4

Number of participants with a high school diploma 3

Number of participants pursuing a Bachelor’s degree (BA) 22

Number of participants pursuing a Master’s degree (MA) 4

Daily use of Spanish (frequency)

Daily use of Chinese (frequency)

Daily use of Catalan (frequency)

Daily use of English (frequency)

Daily use of French (frequency)

Daily use of German (frequency)

Number of participants with Catalan proficiency (C1/B2)
Number of participants with French proficiency (below B1)
Number of participants with German proficiency (A2)
Number of participants with Slovak proficiency (A2)
Number of participants with Italian proficiency (A1)

44.86% (SD = 0.16)
32.56% (SD = 0.17)
12.17% (SD = 0.11)
10.17% (SD = 0.09)
0.21% (SD = 0.002)
0.03% (SD = 0.0003)
16/11

14

1

1

1
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Appendix 4.B Stimuli used in the picture-naming task in Chapter 4.

Target
picture

i

(tui3)

leg

5

(ma3)
horse
ZR
(lao3hu3)
tiger

IS
(chuang?)
bed

B
(et3duol)
car

X
(chalzi0)
fork

i
(wei2jinl)
scatf
R
(ping2guo3)
apple
e
(hualshengl)
peanut

2l

(1i2)
pear
T
(ku4zi0)
pants
B
(zui3)
mouth

PELLHH
(xilhong2shi4)
tomato

Classifier

%
(tiao2)

i
(pi3)

H

(zhil)

5K
(zhangl)

H

(zhil)

e
(ba)

%
(tiao2)

A
(ged)
(li4)
A

(ged)

%
(tiao2)

5K
(zhangl)

0

(ged)
He

Distractor type

Classifier-congruent

Semantically
related

Jies Jie
(gelbo0)
arm
7]

(ang?)
wolf
W1
(hou2zi0)
monkey
5T
(zhuo1zi0)
table

AR i
(yan3jing1)
eye
S
(shao2zi0)
spoon
(ling3dai4)
tie
T
(ju2zi0)
mandarin
VS
(yu4mi3)
corn
Bk
(tao2)
peach
W
(qun2zi0)
skirt

5
(lian3)

face

T8
(tu3dou4)
potato

inh

Semantically
unrelated
EM
(mao2jinl)
towel

i}

(bu4)
cloth

it
(chuan2)
boat

Yy
(zhao4pian4)
photo
5T
(gelzi0)
dove

s

(san3)
umbrella
4pF
(sheng2zi0)
rope

W
(beilzi0)
cup

BT
(shalzi0)
sand

G
(pan2zi0)
plate

E
(wei3bal)
tail

xi%
(biao3ge2)
form

Fize
(shuljiad)
bookshelf
FE

Classifier-incongruent

Semantically
related

)

(jiao3)

foot

t':

(niu2)

cow

Wi+
(shilzi0)
lion

T
(y132zi0)
chair

BT
(bi2zi0)
nose

HT
(kuai4zi0)
chopsticks
F£
(shou3tao4)
glove

HE
(xiangljiaol)
banana
INEE
(xiao3maid)
wheat

HiE
(pu2tao2)
grape

12
(chen4shan)
shirt

&k
(she2tou0)
tongue

E:Y
(huang2gual)
cucumber

[LagE)

Semantically
unrelated
VEPS
(shi2tou0)
stone

7]

(daol)
knife

Bk
(gu3tou2)
bone
HATZE
(zi4xing2chel)
bicycle
7%
(mian2hual)
cotton
-4
(niu2nai3)
milk

AL
(feiljil)
airplane
¥
(zhu2zi0)
bamboo
T8
(shou3zhi3)
finger

ek
(bao4zhi3)
newspaper
N
(taidyang?2)
sun

REA
(xiong2maol)
panda

=

(yun2)
cloud

T
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(dan4gaol)
cake

B

(ta3)

tower

(U
(bao1zi0)
bun

]
(maol)
cat

T
(yalzi0)
duck
B
(qiao2)
bridge
¥
(zhul)
pig
BT
(tu4zi0)
rabbit

(kuai4)
3
(zuo4)
0

(ged)

A

(zhil)

A

(zhil)

3
(zuo4)

A

(zhil)

A

(zhil)

(bing3gan1)
cookie
SFJd
(si4miao4)
temple

Bt
(jiao3zi0)
dumpling
¥y

(gou3)
dog

75

)

chicken

Kk
(chang2cheng?)
The great wall
F

(yang2)
sheep
(lao3shu3)

mouse

(shou3biao3)
watch

%1l
(xue3shanl)
SNow
mountain
ok
(wang3qiu2)
tennis

Wy
(wa4zi0)
sock

Eji

(shou3)
hand

5

(dao3)
island

Bt
(pi2xie2)
leather shoe
A
(xing2li3xiang1)
suitcase

(mian4baol)
bread

L7

(lou2)
building

[ES
(mian4tiao2)
noodle

1,

(yu2)

fish

g

(she2)
snake
HhiE
(di4dao4)
tunnel
K%
(dadxiang4)
elephant
(xiong2)
bear

141

(xiang4lian4)
necklace
[N

(xilgual)
watermelon

¥7)
(jian3daol)
scissors
H
(yuedliang4)
moon

B

(shu4)

tree

E-7
(mao4zi0)
hat

B

(shul)
book

K

(mi3)

rice
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Appendix 4.C

Illustration of 32-electrode locations following a standard 32-electrode
10/20 montage.
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Appendix 4.D

Table 4.3.4. LMM for Classifier congruency (N400) in the Mandarin
Chinese group (n = 30).

Formula: Voltage amplitude ~ Classifier congruency (congruent vs. incongruent) + Semantic
relatedness (related vs. unrelated) + Location (left frontal central vs. left central parietal vs. right
frontal central vs. right central parietal vs. central) + (Classifier congruency + Semantic
relatedness | participant) +(1 | item)

Voltage amplitude

Predictors -

Estimate 95% CI t-value Pr(>z1)
(Intercept) 5.621 4.385 - 6.858 8.913 <0.007#**
Classifier [Incongruent] —0.739 —1.211 — —0.266 —3.064 0.002**
Semantic [Unrelated] 0.161 —0.331- 0.654 0.643 0.521
Location [left central parietal] 0.930 0.890 — 0.970 45.392 <0.007#**
Location [left frontal central] —2.136 —2.182 - -2.091 —91.567 <0.001#**
Location [right central parietal] 0.356 0.314 - 0.398 16.480 <0.0071##*
Location [right frontal central] —2.029 —2.075--1984  —86.981 <0.0071##*
Random Effects
o 103.07
T00 Participant 10.70
T00 Item 0.86
T11 participant. classifier-incongruent 1.74
T11 participant. semantic-unrelated 1.89
Qo1 participant. classifier-incongruent 0.00
Qo1 participant. semantic-unrelated - 024
I1CC 0.10
N participant 30
N lem 21
Obsetvations 2,098,474

Marginal R2/Conditional R2 0.014/0.116
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Table 4.3.5. LMM for semantic relatedness (P600) in the Mandarin

Chinese group (n = 30).

Formula: Voltage amplitude ~ Classifier congruency (congruent vs. incongruent) + Semantic

relatedness (related vs. unrelated) + Location (left central parietal vs. right central parietal vs.

central) + (Classifier congruency + Semantic relatedness | participant) +(1 | item)

Voltage amplitude

Predictors -

Estimate 95% CI t-value Pr(>1zl)
(Intercept) 4.217 2.945 - 5.490 6.497 <0.001#**
Classifier [Incongruent] —0.474 —0.932 — —0.015 —2.024 0.043*
Semantic [Unrelated] 0.675 0.204 — 1.146 2.810 0.005%*
Location [left central parietal] 0.779 0.753 — 0.804 59.663 <0.007#*
Location [right central parietal] —1.842 —1.871 — —1.812 — 122211  <0.001#**
Random Effects
o’ 11439
T00 Participant 11.46
T00 Item 0.83
T11 participant. classifier-incongruent 1.64
T11 participant. semantic-unrelated 1.73
Qo1 participant. classifier-incongruent = 0.15
©ot participant. semantic-unrelated —048
1CC 0.09
N participant 30
N fiem 21
Obsetvations 4,030,152
Marginal R2/Conditional R 0.010/0.098

Note: The classifier congruency is significant (p = 0.043) in the semantic
model, however, it is not the classifier congruency effect here, as the
voltage amplitude elicited by classifier incongruent trials has a negative-
going direction in these ROIs and time windows of 500 — 800 ms. Please

see Figure 4.3.4 for classifier congruency in these ROIs and time windows
of 500 — 800 ms.
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Figure 4.3.4. Mean amplitude for Classifier in 500 — 800 ms within the

same ROIs as in Semantic calculations.

Mean Amplitude for Classifier in 500-800 ms within ROIs same as in Semantic calculation
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Appendix 4.E

Table 4.3.6. LMM for semantic relatedness (N400) in the early Spanish—
Chinese bilingual group (n = 29).

Formula: Voltage amplitude ~ Classifier congruency (congruent vs. incongruent) + Semantic
relatedness (related vs. unrelated) + Location (left frontal central vs. left central patietal vs.
right frontal central vs. central) + (Classifier congruency + Semantic relatedness | participant)
+(1 | item)

Voltage amplitude

Predictors -

Estimate 95% CI t-value Pr(>1zl)
(Intercept) 3.877 2.194 — 5.560 4.515 <0001
Classifier [Incongruent] —0.500 —1.189 - 0.190 —1.420 0.156
Semantic [Unrelated] —0.888 —1.643 — —0.132 —2.303 0.021*
Location [left central parietal] 2.801 2.745 — 2.857 98.526 <0.001#**
Location [left frontal central] —0.759 —0.812 — —0.706 —28.134 <0.007**
Location [right frontal central] 0.261 0.209 - 0.314 9.695 <0.007**
Random Effects
o? 122.22
Too Participant 19.34
T00 Ttem 1.47
T11 participant. classifier-incongruent 3.58
T11 participant. semantic-unrelated 4.30
Q()l participant. classifier-incongruent - 0.03
Q()l participant. semantic-unrelated —0.70
ICC 0.13
N participant 29
N Item 21
Obsetvations 1,638,312

Marginal R2/Conditional R? 0.014/0.141
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Table 4.3.7. LMM for Classifier congruency (N400) in the early Spanish—
Chinese bilingual group (n = 29).

Formula: Voltage amplitude ~ Classifier congruency (congruent vs. incongruent) + Semantic
relatedness (related vs. unrelated) + Location (left frontal central vs. left central parietal vs. right
frontal central vs. right central parietal vs. central) + (Classifier congruency + Semantic

relatedness | participant) +(1 | item)

Voltage amplitude

Predictors

Estimate 95% CI t-value Pr(>zl)
(Intercept) 6.283 4.701 - 7.866 7.781 <0.007%**
Classifier [Incongruent] =0.772 —1.408 — —0.136 —2.379 0.017*
Semantic [Related)] —0.656 —1.336 - 0.023 —1.893 0.058
Location [left central parietal] 2.130 2.066 — 2.195 64.725 <0.0071##*
Location [left frontal central] —2.501 —2.552 — —=2.450 —96.108 <0.0071##*
Location [right central parietal] 1.290 1.249 - 1.331 61.970 <0.0071##*
Location [right frontal central] —1.405 —1.447 — =1.362 —64.528 <0.0071##*
Random Effects
o? 128.42
T00 Participant 17.14
T00 Item 1.27
T11 participant. classifier-incongruent 3.05
T11 participant. semantic-unrelated 3.48
001 participant. classifict-incongruent —0.03
001 participant. semantic-unrelated —0.65
1CC 0.11
N participant 29
N teem 21
Observations 2,370,960
Marginal R2/Conditional R2 0.017/0.128

Note: The p-values presented in the tab_model output were derived from
Wald tests, which may slightly differ from those reported in the main text,
as the latter were computed using Satterthwaite’s method for better
accuracy in mixed-effects models.
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Abstract

This study investigates how early Spanish—Chinese bilinguals assign
Mandarin Chinese classifiers to Spanish nouns in mixed Chinese—Spanish
noun phrases (NPs). Mandarin Chinese compulsorily uses classifiers in
NPs, with most of them being selected largely based on the semantic
properties of associated nouns. In contrast, Spanish does not have a
classifier system. While Chinese employs several dozen classifiers, the
general classifier ge is used as a default, raising the question of whether
bilinguals will similarly default to ge when assigning classifiers to Spanish
nouns, or whether they will employ other strategies, such as selecting
classifiers based on Chinese translation equivalents of the noun. To
address these questions, we adopted a multi-method approach, including
a director-matcher task, a sentence repetition task, and a judgment task,
with thirty early Spanish—Chinese bilinguals, heritage speakers of Chinese
residing in Barcelona, Spain, in unilingual Chinese NPs and mixed NPs.
Results showed that, in unilingual Chinese NPs, bilinguals reliably used
the expected-specific classifiers in both production and comprehension.
However, in mixed NPs, while both the general classifier ge and expected-
specific classifiers were used in production, comprehension was overwhel-
mingly guided by expected-specific classifiers. These findings flexibly
utilize both default and translation equivalent strategies in classifier assign-
ment. This parallels previously observed gender assighment strategies in
the same bilingual community, highlighting the role of community charac-
teristics and social networks in shaping code-switching. This is the first
study to explore classifier assignment in mixed Chinese—Spanish NPs,
offering novel insight into bilingual flexibility and adaptability in naviga-
ting multiple linguistic systems. While these findings provide valuable
initial evidence, additional research will help determine their applicability
across broader populations and contexts.

Keywords: code-switching; mixed noun phrases; Chinese classifiers; Chi-
nese; Spanish; bilingualism
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5.1 Introduction

A unique feature of multilingual communication is that speakers
fluently alternate or integrate elements from their languages into one single
conversation, a practice known as code-switching (CS) (Poplack, 1980). In
CS research, mixed noun phrases (NPs) have emerged as a key area of
interest, where one element (e.g., determiners or articles) belongs to one
language, while other elements (e.g., nouns or adjectives) come from the
other. This interest likely stems from the frequent code-switches observed
between determiners and the adjective-noun cluster within mixed NPs in
naturalistic data (e.g., Parafita Couto & Gullberg, 2019). For instance,
Spanish—English bilinguals might produce los dry walls ([thepLyasc dry
walls] “the dry walls”), combining a Spanish determiner (los) with an Engl-
ish adjective-noun cluster (dry walls) (Parafita Couto & Gullberg, 2019).
Research on these mixed determiner-NPs has predominantly focused on
grammatical gender assignment in language combinations that are either
both gender-marked or consist of one gender-marked and one non-
gender-marked language (see Bellamy & Parafita Couto, 2022 for an
overview). This has well established the patterns of gender assignment and
the corresponding gender assignment strategies used in mixed NPs across
various language combinations and bi/multilingual communities (see Wu
et al., 2025 for gender assignment in mixed Spanish—Chinese NPs). It is
known that exploring the mechanisms of gender assignment in mixed NPs
enhances our understanding of how bilingual speakers navigate linguistic
structure differences and integrate elements from their languages.
However, grammatical gender is only one type of nominal classification
system. To develop a more comprehensive understanding of how
bilinguals process such systems across languages, it is crucial to expand
such research to include language combinations that do not encode
grammatical gender but have analogous systems, such as classifiers. One
such language combination that deserves attention is mixed Chinese—
Spanish classifier-NPs.
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Nominal classification systems are a prevalent feature across the
world’s languages, with grammatical gender (e.g., Spanish) and numeral
classifiers (e.g., Mandarin Chinese) representing the most widespread
types (Seifart, 2010). In Spanish, every noun is inherently assigned a
grammatical gender, either masculine or feminine, with masculine functio-
ning as the default (Harris, 1991; Roca, 1989). Determiners and adjectives
within Spanish NPs do not possess inherent gender but instead agree in
gender with associated nouns (Harris, 1991). Thus, grammatical gender in
Spanish is determined by the properties of nouns. Similarly, Mandarin
Chinese features a lexico-syntactic numeral classifier system in which

specific morphemes, known as “classifiers”, are obligatorily positioned

b

between numerals or demonstratives and nouns within NPs, for example,
—H7F, [yilliangdqidche2/ [one + classifier-liang4 + car], “one car”
(Li & Thompson, 1981). Similar to grammatical gender in Spanish,
classifier selection in Chinese largely depends on the particular semantic
properties of nouns (Li & Thompson, 1981). Given that both grammatical
gender and classifier systems organize nouns into categories based on
intrinsic properties, mixed Chinese—Spanish classifier noun phrases
present a good context for investigating how bilinguals manage structural
differences and integrate elements from both languages during code-
switching (see Parafita Couto et al,, in press). Accordingly, this study
examines classifier assignment patterns and strategies in mixed Chinese—
Spanish NPs within an underexplored bilingual community. To our
knowledge, limited code-switching research has addressed this phenome-
non among early Spanish—Chinese bilinguals in Barcelona. Specifically, we
analyze which Chinese classifiers are selected for Spanish nouns and
identify the strategies these bilinguals employ in classifier assignment
within mixed NPs.

5.2 Research background

5.2.1 Classifiers in Mandarin Chinese and mixed Chinese

—Spanish NPs
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5.2.1.1 Classifiers in Mandarin Chinese

In Mandarin Chinese (hereafter, “Chinese” refers to Mandarin Chin-
ese), there are a multitude of classifiers employed in a variety of contexts.
The 1988 edition of the Hanyu Liangci Cidian (A Dictionary of Chinese
Classifiers, 1988) lists a total of 902 classifiers’. These include both
nominal classifiers (cf. 7 & 74/ “mingliang ci” in Chinese), paired with
nouns in NPs, and verb classifiers (cf. /% 7/ ‘dongliang ci” in Chinese),
paired with verbs in verb phrases (Zhang, 2007). Considering that this

study focuses on NPs, only nominal classifiers (hereafter, “classifier”
refers to nominal classifiers) are described in detail.

Erbaugh (1986) notes that approximately 150 classifiers are commo-
nly used in Chinese. The categorization of these classifiers varies across
studies, with different scholars proposing overlapping classification
schemes. For instance, Chao (1968) delineates six major categories: (1)
individual classifiers to classify individual objects based on their shape or
other properties (e.g., £ /kel/ “classifier for plants™); (2) group classifiers
to group or represent collections of individual objects (e.g., ## /kun3/
“bundle”); (3) partition classifiers, which represent portions of objects
(e.g., —RUAH T /yiljie2sheng27i0/ “a section of rope”); (4) temporary
classifiers, measuring entities by external extent (e.g., —4 2 /yilshenl
xue3/ “a bodyful of snow”); (5) standard measure classifiers, i.c., measure

weight or length (e.g., A% /gonglli3/ “kilometer”); (6) container classi-

7 Eatlier research did not cleatly differentiate between the terms “classifier” and “measure
word”, instead, they were often used interchangeably or subsumed under one another.
For example, Chao (1968) referred to all Chinese classifiers as “measure words”. In
contrast, Erbaugh (2006) adopted the term “classifier” but mentioned that the Chinese
word for classifier is literally “measure word” (77, ‘liangci” in Chinese). However, Li
and Thompson (1981) used both terms, treating “measure words” as a subset of
“classifiers” and stating that any measure word can be a classifier. In this paper, we will
not focus on distinguishing these terms but instead consistently use “classifier”.
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fiers, i.e., container nouns used as measures (e.g., —#.7K /yilping2shui3/
“a bottle of water”). These categories reflect the diverse functions and
semantic criteria underlying classifier selection in Chinese.

Based on similar criteria, Erbaugh (1986) categorized five groups: (1)
sortal classifiers, which are based on the properties of entities (e.g., #&
/kel/); (2) collective classifiers, i.e., indicate arrangements of entities (e.g.,
# /kun3/); (3) event classifiers, measuring events (e.g., 27 /chang3/
“performance of a show”); (4) kind classifiers, which refer to the kind or
type of entities, e,g., ## /zhong3/ “type”; (5) measure classifiers, measu-
ring weight or length (e.g., 4“4 /gonglli3/). Among these categories,
sortal classifiers as described by Erbaugh (1986) and individual classifiers
as outlined by Chao (1968) are the most frequently used and tend to show
considerable overlap in their classification criteria. These classifiers are
typically associated with nouns that are countable and are the preferred
choice of monolingual Chinese speakers when referring to unfamiliar
nouns or introducing new information (Erbaugh, 20006). Therefore, this
study focuses on the use of sortal (individual) classifiers within the Chinese
classifier system.

In Chinese, there are approximately 75 sortal classifiers, with each
typically associated with 5 to 20 nouns (Erbaugh, 2002). Typically, in Chin-
ese NPs, these classifiers must occur after a numeral (e.g., yi7 “one”, ban4
“half”), a demonstrative (e.g., zhe4 “this”, na4 “that”), and/or quantifiers
(e.g., zheng3 “whole”, ji3 “a few”), but precede the noun, i.e., “numer-
al/demonstrative/quantifiers + classifier + noun” (Li & Thompson,
1981). The selection of classifiers is largely determined by the semantic
properties of nouns, including animacy, shape, function, and size (Myers
& Tsay, 2000). For instance, the classifier tiao can be shared by both #£
/she2/ “snake” and 441 / sheng2zi0/ “rope” due to the fact that they
both have along shape. While these semantic features play significant roles
in classifier choices within NPs, the relationship between nouns and their
corresponding classifiers is not always transparent (Shao, 1993; Tzeng et
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al., 1991; also see Wang & Schiller, in press, and Qian, in press, for an

overview). In many cases, the “proper”™”

classifier for a given noun must
be learned through rote memorization. Additionally, it is not always the
case that each noun corresponds to a single, fixed classifier; rather, speak-
ers frequently use multiple classifiers with the same noun (Erbaugh, 20006).
For example, classifiers include 4 (zhil, “for animals or small objects™),
# (tino2, “extended, long shape”), 2L (tou2, “head”), and Vi (jiao3,
“horn”) were used for the referent “goat” in the Pear Stories film by one
single speaker, which was also acceptable (Erbaugh, 2000). Lakoff (1987)
argued that classifiers are a form of conceptual category, which reflects the
imaginative aspects of the mind. Denny (1976) also suggested that the
selection of classifiers for nouns is more likely to emphasize the inherent
properties of the objects themselves. Nevertheless, Chinese speakers are
likely to share a common sense of which classifier categories are suitable
for categorizing objects overall (Allan, 1977).

In addition to specific sortal classifiers, there is an exception to
classifiers, a so-called general or default classifier (Myers & Tsay, 2000). In

Chinese, the most frequently used classifier is ge (7% /ge4/), which is
gradually becoming a general (Li & Thompson, 1981) and default classifier
(Myers & Tsay, 2000). On the one hand, the general classifier ge is typically
used for nouns that do not fit into any particular or specialized classifier
category (Erbaugh, 19806), with approximately 40% of nouns only take this
classifier, including unique objects (e.g., “earth”, “city”), abstractions (e.g.,

) <<
b

On the other hand, it has a function as a default to substitute for sortal

“dream”, “idea”), and many common objects (e.g., “ball”) (Erbaugh, 20006).
classifiers or to be used for nouns that do not take a sortal classifier
(Aikhenvald, 2000). Thus, it possesses considerable grammatical flexibility
and can be used in a wide range of contexts, which allows it to replace a
more specialized classifier in many cases (Li & Thompson, 1981; Zhang,

2013). For example, 1a and 1b, the proper classifiers for 1a and 1b are ke

8 In this article, we consistently use the term “propet” as in Li and Thompson (1981) to
refer to the classifier that is most associated with the noun they accompany.
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and tiao, respectively. However, many monolingual Mandarin Chinese
speakers have replaced ke and tiao with the general classifier ge. For these
speakers, both the general classifier ge and the proper classifiers ke and tiao

are equally acceptable.

1. a. san gelke xigua
three Clgenera/ CLipeciic Watermelon
“three watermelons”

b. san ge/tiao jianyi
three Clyenera/ CLapecfic  Suggestion
“three suggestions”

(Zhang, 2013)

However, the alternation of ge and other classifiers does not always
happen on the basis of the acceptability of grammaticality. In fact, many
nouns still require a specific classifier that should be memorized (Li &
Thompson, 1981). For example, classifiers in NPs that include kind

classifiers (2a) or non-abstract mass nouns (2b) cannot be replaced by ge.

2. a. san zhong shu
three CLkmd,speciﬁc book
“three kinds of books”

b.san  di you
three CLspeciﬁc—maSS oil
“three drops of oil”

(Zhang, 2013)

In general, the classifier ge is the default classifier that can replace any
other classifiers under the right pragmatic conditions (Myers & Tsay, 2000).
The use of the general classifier ge as a default is commonly observed in
the speech of monolingual Chinese adults (e.g., Erbaugh, 1986; Myers et
al., 1999), children (e.g., Erbaugh, 1986; Hu, 1993), and non-native
Chinese learners (Polio, 1994). For instance, Myers et al. (1999) found that
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monolingual Chinese adult speakers used the classifier ge approximately
70% of the time in a classifier elicitation study. A similar pattern was found
in the storytelling study in Erbaugh (1986), in which the classifier ge was
used almost 95% of the time. Based on these findings, it is interesting to
explore how Spanish—Chinese bilingual speakers use the general classifier
ge and specific proper classifiers in both Chinese unilingual contexts and
Chinese—Spanish bilingual contexts. In other words, it becomes impera-
tive to employ multiple tasks to investigate whether the classifier ge is the
default when early Spanish—Chinese bilinguals process and produce classi-
fier-NPs in unilingual Chinese and Chinese—Spanish bilingual contexts.

5.2.1.2 Classifiers in mixed Chinese—Spanish NPs

Typically, mixed Chinese—Spanish NPs consist of at least a Chinese
numeral, followed by a Chinese classifier, and a Spanish noun (i.e., Chinese
numeral + Chinese classifier + Spanish noun, see examples 3a and 3b
below with Spanish nouns in italics).

3. 2. 9K flor b.— coche
one CL.duosdis: flower one CLliangcciae car
“one flower” “one car”

Given that Chinese has several dozen classifiers that can or cannot be
assigned based on the semantic properties of nouns, as well as the
exception of the general classifier ge, this raises questions: how do
Spanish—Chinese bilinguals assign Chinese classifiers to Spanish nouns in
mixed Chinese—Spanish NPs? Do they default to the general classifier ge
for Spanish nouns? Research on grammatical gender, a comparable
classification system to the classifier system in Chinese, in many mixed-
language contexts has documented several strategies, such as defaulting
other-language nouns to masculine gender or assigning gender to other-
language nouns based on the gender of Spanish translation equivalents
(see section 5.2.2). Considering the parallel noun-based nature of both
grammatical gender and classifier systems, this study investigates whether
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similar strategies are employed in classifier assignment within mixed
Chinese—Spanish NPs. To provide some context for this exploration, the
following section first reviews gender assignment strategies in mixed NPs
and then draws on these findings to hypothesize analogous strategies for
classifiers.

5.2.2 Classifier assignment strategies

5.2.2.1 Default strategy

The default strategy was introduced by Poplack et al. (1982) and
elaborated in subsequent studies (for an overview, see Bellamy & Parafita
Couto, 2022) to explain gender assignment patterns in mixed NPs. In
studies of gender assignment, this strategy refers to preferences for
defaulting to a gender for most other-language inserted nouns, regardless
of the gender of their translation equivalents, semantic or morpho-
phonological properties (see Bellamy & Parafita Couto, 2022). For
example, Spanish—English bilinguals in Miami default Spanish masculine
gender to English nouns and produce el cookie “theasc cookie”, rather
than la cookie “therrn cookie”, although the Spanish equivalent galleta is
feminine (see Valdés Kroff, 2016). Similarly, Chinese includes the general
classifier ge, which often functions as a default choice, particularly when
speakers refer to nouns that do not fit neatly into specific categories or
when concepts are unfamiliar (see Myers & Tsay, 2000 and Erbaugh, 2000).
This pattern allows us to hypothesize a comparable default strategy for
classifier assignment in mixed Chinese—Spanish NPs. Under this approach,
Spanish—Chinese bilinguals might regularly use ge for Spanish nouns,
regardless of whether a more specific proper classifier exists for their
Chinese equivalents or based on semantic properties. For example,
Spanish—Chinese bilinguals would produce —7* drbol, [one + general
classifier-ge4 + tree], “one tree”, rather than —## drbol, [one + specific-

proper classifier-kel + tree], “one tree”, although the classifier £ /kel/

is specific for nouns related to plants.
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5.2.2.2 Translation equivalent strategy

The translation equivalent strategy, also referred to as analogical
criterion (Liceras et al.,, 2008) or analogical gender (Montes-Alcald &
Lapidus Shin, 2011), is commonly associated with assigning gender to
inserted nouns in mixed NPs based on the gender of their translation
equivalents in the recipient language (for an overview, see Bellamy &
Parafita Couto, 2022). For example, Spanish—English bilinguals produced
la party “thersm party”, aligning with the feminine gender of its Spanish
translation equivalent fiesta, although party has no grammatical gender in
English (see Lopez, 2020). By analogy, we propose a translation equivalent
strategy for classifier assignment in mixed Chinese—Spanish NPs. Accord-
ing to this approach, Spanish—Chinese bilinguals would select the specific
proper classifier that corresponds to the Chinese translation equivalent of
the inserted Spanish noun. For instance, bilinguals would produce —7
tenedor, [one + specific-proper classifier-ba3 + fork], “one fork”, based
on its Chinese equivalent X 7~ /chalzi0/ that matches with the specific

classifier #7 /ba3/ (i.e., commonly used for objects with handles).

5.2.3 Spanish—Chinese bilingual community in Spain

To explore how classifiers are assigned in bilingual contexts, this study
focuses on the Spanish—Chinese bilingual community in Barcelona, a
linguistically rich and dynamic population shaped by sustained contact
between typologically distinct languages and offering valuable insights into
cross-linguistic influence and code-switching. This community has grown
significantly over recent decades: since the 1980s, a major wave of Chinese
migration has taken place (Beltran Antolin & Loépez, 2013), making the
Chinese population the second-largest non-EU immigrant group in Spain
since 2016 (Robles-Llana, 2018). Between 2003 and 2020, the number of
Chinese residents rose from 13,416 to over 56,000, with the population of
children under 16 increasing from 2,400 to more than 12,000 (He, 2024).
This growth of the second generation has led to the emergence of a
relatively young but increasingly stable Spanish—Chinese bilingual com-
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munity. In this community, most first-generation immigrants share a
common regional origin, occupational background (e.g., family-run
businesses), limited educational background, and strong ties to Chinese
cultural traditions (Beltran Antolin, 2008). These conditions have fostered
a cohesive and homogeneous community environment that supports
Chinese heritage language transmission.

Moreover, second generations often serve as linguistic and cultural
mediators within and beyond the community, a role necessitated by their
parents’ limited integration into broader Spanish society (Robles-Llana,
2018). This dynamic has resulted in second generations developing
proficiency in Chinese alongside dominant exposure to Spanish (and often
Catalan) through schooling and broader societal interaction. In addition,
growing up in a multilingual environment exposed these heritage speakers
to regular interactions with Chinese and Spanish monolinguals, Spanish—
Chinese bilinguals, Catalan—Spanish bilinguals, and other bi/multilinguals.
This environment fosters rich cross-linguistic contact and encourages
flexible, adaptive language practices, such as frequent intra-clausal code-
switching and the dynamic management of typologically distinct language
systems. Despite being a relatively young community, Spanish—Chinese
bilinguals in Barcelona demonstrate vibrant use of both Spanish and
Chinese, making this context especially valuable for examining how
bilinguals navigate and manage their languages, as well as their code-
switching patterns.

5.3 The current study

5.3.1 Research questions

In this study, we investigate code-switching patterns involving
classifiers in mixed Chinese—Spanish NPs with an understudied bilingual
population. Given that Chinese features several dozen classifiers and a
default classifier ge, we thus focus on examining how eatly Spanish—

Chinese bilinguals, heritage speakers in Barcelona, Spain, use Chinese
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classifiers in mixed Chinese—Spanish NPs. Based on this, we further
identify which classifier assighment strategies they prefer in mixed NPs.
Thus, three main research questions are addressed:

1. Do early Spanish—Chinese bilinguals default to the classifier ge when
producing Spanish nouns within mixed Chinese—Spanish NPs?

2. To what extent do the classifier patterns in mixed Chinese—Spanish
NPs align with those observed in unilingual Chinese NPs?

3. What classifier assignment strategies do eatly Spanish—Chinese

bilinguals employ in the production and comprehension of mixed
Chinese—Spanish NPs?

5.3.2 Hypotheses

Building on the findings from Chapter 3, which showed that eatly
Spanish—Chinese bilinguals flexibly adopted different gender assignment
strategies depending on task type and the sociolinguistic characteristics of
their community, we hypothesize that similar patterns will emerge for
classifier assignment in mixed Chinese—Spanish NPs.

1. We predict that bilingual speakers will not uniformly default to the
general classifier ge when producing Spanish nouns in mixed NPs. Ins-
tead, they are expected to alternate between general ge and expected-
specific classifiers, reflecting their flexibility in processing classifiers
and the influence of their existing Chinese classifier knowledge.

2. We predict that classifier assignment patterns in mixed Chinese—
Spanish noun phrases will diverge from those observed in unilingual
Chinese contexts, showing adaptations to cross-linguistic influences
and bilingual language mode.

3. We expect that bilinguals’ classifier choices will vary across production
and comprehension tasks, with a greater tendency to use specific
classifiers in comprehension, where metalinguistic awareness is more
activated, and a relatively balanced use of ge and specific classifiers in

production, consistent with patterns of task-dependent language
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processing observed in Chapter 3. Specifically, we predict bilinguals
will employ both default and translation equivalent strategies in
production, while they will prefer translation equivalent strategies in
comprehension.

5.4 Methods

5.4.1 Participants

Thirty early Spanish—Chinese bilinguals (Mage = 20.5 years, SDag =
1.66 years, 20 females) from Barcelona (Spain) participated in this study
(see Table 5.4.1). Of these, 26.67% (n = 8) reported having lived in Spain
only, while the remaining 73.33% (n = 22) had lived in both Spain and
China. Notably, one participant from the group was born in France and
moved to Spain, and one participant was born in Italy, lived in China for
four years, and then moved to Spain. Overall, most participants were born
either in Spain or China and currently live in Spain. All participants were
raised in Chinese heritage families, with all family members of Chinese
nationality. They learned Chinese at home or at language schools, and
acquired Spanish with an average age of 3.47 years (SD = 3.42) in
educational contexts in Spain. All participants filled in a background
questionnaire adapted from the Bilingual Code-Switching Profile (BCSP)
(Olson, 2022) to gain insight into their language profile. Moreover, they
reported their daily language of Chinese (Frequencymen = 40.7%,
Frequencysp = 0.17), Spanish (Frequencymen = 41.9%, Frequencysp =
0.1506), Catalan (Frequencymen = 9.12%, Frequencysp = 0.059), and English
(Frequencymen = 6.18%, Frequencysp = 0.053). All participants voluntarily
participated in the study and completed two production and one compre-
hension tasks in CS mode and unilingual Chinese mode sequentially.
Participants received monetary compensation after the completion of all
tasks. All related materials, including stimulus lists for three tasks and the
results for the questionnaire and three tasks, can be found on the OSF.
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Table 5.4.1. Participant characteristics in Experiments 1, 2, and 3.

Experiments 1, 2, and 3

Number of Female/Male participants 20/10

Mean age in years (SD; range) 20.5 (1.66;18-24)
Number of patticipants born in Spain/Italy/France 18/1/1

Number of participants born in China 10

Age of Chinese acquisition After birth

Age of Spanish acquisition 3.47 years (SD = 3.42)
Daily use of Chinese (frequency) 40.7% (SD = 0.170)
Daily use of Spanish (frequency) 41.9% (SD = 0.156)
Daily use of Catalan (frequency) 9.12% (SD = 0.059)
Daily use of English (frequency) 6.18% (SD = 0.053)
Participants with living experience in China (i.e., more 2

than one year)

5.4.2 Production tasks

5.4.2.1 Experiment 1: Director-Matcher task (Toy task)

Materials

Thirty-two colored pictures were obtained from the Multipic database
(Dufiabeitia et al.,, 2018) based on five criteria: 1) objects on pictures
should relate to count nouns with non-abstract concepts; 2) each object
should relate to only one Chinese name and one corresponding Spanish
translation equivalent; 3) objects should associate predominantly with only
one proper specific classifier based on Xiandai Hanyu Liangci Yongfa
Cidian (A Dictionary of Modern Chinese Classifier Usage, Guo, 2002); 4) no
more than two objects associated with the same classifier; 5) the general
classifier ge is grammatically acceptable for all objects. In addition to
consulting the dictionary to ensure the accurate use of classifiers for each
object, the most proper classifiers were also determined based on
consensus among ten native Chinese PhD students in linguistics, who
filled out the classifier they considered most proper for each object.

Consequently, 32 target pictures were selected, each with a concrete conc-
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eptand a corresponding proper classifier. Hereafter, we refer to the proper
classifiers, identified through native speaker consensus and dictionary
consultation, as expected-specific classifiers. Given that the relationship
between nouns and their corresponding classifiers is not always transpa-
rent and that speakers often use multiple classifiers for the same noun (see
Section 5.2.1.1), if participants produced a specific classifier that differed
from the expected one for a given noun, we label those as unexpected-

specific classifiers.

Procedure

Participants completed the toy task in pairs. First, participants were
presented with the 32 target pictures and learned the exact Chinese name
and Spanish equivalent of each picture for 3 seconds. Then, they sat
opposite each other at a table with a hardboard between them. They were
randomly assigned a role as either “director” or “matcher” to complete
the task. Last, they were presented with two separate grids of blank space,
on which the same 32 target pictures were displayed at different positions
(see Figure 5.4.1).

The toy task was completed sequentially in CS mode and unilingual
Chinese mode. In each mode, participants followed the same procedures.
First, printed instructions were provided in CS mode for the CS task and
in unilingual Chinese for the unilingual task. Second, the “director”
described each picture in sequence, including information such as name,
color, shape, and position, to the “matcher”. The “matcher” then moved
the corresponding picture to a specified position based on the description.
Third, the “matcher” verified details of each picture with the “director”
once the descriptions were complete. In the CS mode, “director” and
“matcher” were always asked to complete the task in Chinese while
naming pictures in Spanish. In the unilingual Chinese mode, descriptions
of pictures were only in Chinese. All participants completed the toy task
in CS mode prior to doing so in unilingual Chinese mode. Target NPs are
as follows (see examples 4 and 5), with the Spanish noun in italics.
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4, — 17/ espejo [mixed NP]
one CL.miangecitc/ CL.gedcfaure  mitror

“a mirror” (cf. —HBET)

5.— B/ W5 [unilingual Chinese NPs]
one  CLjiagecitic/ CL.gCdctare  plano
“a piano”

Figure 5.4.1. Illustration of the toy task setup.

s

5.4.2.2 Experiment 2: Repetition task

Materials

In this task, Chinese names and their Spanish equivalents for the 32
colored pictures used in the director-matcher task served as target nouns
in unilingual Chinese NPs and mixed Chinese—Spanish NPs, respectively.



166 The Role of Lexico-Syntactic Features in Noun Phrase Production
and Comprehension

Thirty-two unilingual Chinese sentences were initially selected and
generated based on the BCC corpus (Xun et al., 2016), each comprising a
unilingual Chinese NP composed of a Chinese noun referring to the name
of each picture.

Unilingual mode: In unilingual mode, the original 32 unilingual
Chinese sentences were modified to reflect classifier comparisons regard-
ing expected-specific classifiers and general classifier ge within unilingual
NPs. Thus, 64 unilingual Chinese sentences with different classifiers were
obtained.

CS mode: In CS mode, target Chinese nouns within unilingual
Chinese NPs in the 32 unilingual sentences were replaced by their Spanish
equivalents, resulting in 32 CS sentences featuring 32 mixed Chinese—
Spanish NPs (i.e., Chinese numeral + expected-specific classifiers +
Spanish nouns). These sentences were then modified by replacing
expected-specific classifiers with the general classifier ge, resulting in 32
comparison sentences. Thus, a total of 64 CS sentences were constructed,
with the contrast of sentence pairs being the classifiers (i.e., expected-
specific classifiers vs. general classifier ge). To eliminate the potential
impact of the NP position, the placement of NPs in each sentence was
counterbalanced in each mode. Consequently, NPs at the beginning (11)
(see Example 06), in the middle (11) (Example 7), and at the end (10)
(Example 8) of 32 CS and 32 unilingual Chinese comparison sentences
were identified.

6. CS sentences with mixed Chinese—Spanish NPs:
—3/ 1 ldpiz F—Se 4t fe Lh i 58, T HE
HEADME R, PR AN ZE.
Unilingual Chinese sentence:
— 3/ MBSt e AR i S, T L m A A
DOMERS, RRRRUNAE.

“A pencil and some paper allowed him to draw everything in the
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wotld, and to do so in a beautiful, lifelike way.”
7. CS sentences with mixed Chinese—Spanish NPs:

RE BN R D IE —F/ 1 nube, F—F, ELUNZDD
1IEIN

Unilingual Chinese sentence:
REBNRTZHIE —£/ =, E—F, ELLAERNMUAL
“I saw a cloud in the sky that, at first glance, looked like a small
hill.”

8. CS sentences with mixed Chinese—Spanish NPs:
BEIWIHRAE TR, SRR, BT —&/ 7

arbol.

Unilingual Chinese sentence:

HIWUTER RS, RERARK, 8 E T —#/
#.

“The helicopter began to shake in the air, then crashed into the
woods and hit a tree.”

Procedure

The repetition task was programmed in E-prime 2.0 software
(Schneider et al., 2002) with a by-subject order design, whereby the order
of both the blocks and sentences was randomized across participants.
Each participant completed this task in CS mode and unilingual Chinese
mode sequentially and individually. In all instances, the CS mode is always
completed prior to those in the unilingual Chinese mode. For each partici-
pant, the procedure in both CS mode and unilingual Chinese mode was as
follows (see also Figure 5.4.2).

CS mode: First, each participant sat in front of a screen and was
provided with instructions in CS mode, instructing them to listen to and
repeat 64 CS sentences. Second, each participant saw a fixation cross on
the screen for 300 ms, and then heard a CS sentence. Each sentence was
played only once, and participants were instructed to repeat it as much as



168 The Role of Lexico-Syntactic Features in Noun Phrase Production
and Comprehension

possible in a manner and tempo that was natural to them. Third, another
fixation cross was presented for 500 ms, and participants were then
instructed to count from ten to twenty or down from twenty to ten in their
preferred language for 15 seconds. This intervening task was designed to
prevent rote memorization and instead elicit responses that reflect
participants’ underlying grammatical knowledge, particularly when repeti-
tion exceeded their capacity of short-term memory (Gullberg et al., 2009).
Fourth, a beep sound was played for 500 ms as a prompt, after which
participants repeated each sentence within a specified time range (11-18
seconds) based on the length of each sentence. Participants’ vocal
responses were automatically recorded.

Unilingual mode: In the unilingual mode, participants read unilingual
Chinese instructions and repeated 64 unilingual Chinese sentences sequen-
tially. They followed the same experimental procedure as in the CS mode.

Figure 5.4.2. Example trial procedure in the repetition task.

300 ms
+

Target sentences played 9,000 ms — 16,000 ms

+ 300 ms

Count/countdown the numbers | 15,000 ms

Beep 500 ms

Sentence repeated 11.000 ms — 18.000 ms
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5.4.3 Comprehension task

5.4.3.1 Experiment 3: Acceptability judgment using a two-

alternative forced-choice task (2AFC judgment task)
Materials

Critical sentences: 64 CS sentences containing mixed Chinese—
Spanish NPs and 64 unilingual Chinese sentences comprising unilingual
Chinese NPs were generated by following the same procedure as in the
repetition task. Each sentence pair was compared regarding the use of
classifiers within NPs, i.e., the general classifier ge vs. expected-specific
classifiers. The location of the NPs in each sentence was counterbalanced
in each mode, with the NPs occurring at the beginning (10), middle (11),
or end (11) of the sentence.

Filler sentences: a total of 72 CS filler sentences were constructed,
comprising 36 in Spanish with either inserted Chinese nouns or adjectives
and 36 in Chinese with either inserted Spanish nouns or adjectives.
Additionally, 36 filler unilingual sentences were created, including 18 in
unilingual Spanish and 18 in unilingual Chinese. Sentences were presented
in pairs, with the contrast between each sentence pair being the placement
of adjectives, either pre-nominal or post-nominal, in the NPs. The
outcomes of these filler sentences fall outside the scope of the present
study and will be reported in other studies.

Procedure

This experiment was conducted online using Qualtrics (Qualtrics,
LLC, Provo, UT, USA). In this task, participants chose either the
expected-specific classifier or the general classifier ge to accompany the
Spanish noun in a CS sentence or to accompany the Chinese noun in a
unilingual Chinese sentence. Critical and filler sentences, presented in the
same language mode, were randomized across participants. In each mode,
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participants read sentence pairs sequentially and made selections before
proceeding to the next. Notably, participants always completed this task
in CS mode before proceeding to the unilingual Chinese mode.

5.5 Results and analysis

All recorded NPs were initially transcribed, and those containing at
least a Chinese classifier with a Spanish noun (in CS mode) or with a
Chinese noun (in unilingual Chinese mode) were extracted and proceeded
for further analysis. In unilingual mode, production and comprehension
data were analyzed descriptively, as participants consistently exhibited a
clear-cut preference for expected-specific classifiers across the three tasks.
In CS mode, to assess whether classifier choices significantly differed
when Spanish nouns were paired with different Chinese classifiers in CS
mode, a one-way repeated-measures ANOVA was conducted for produc-
tion tasks. Given the nature of the comprehension data, i.e., the violation
of normality and the presence of a within-subject factor with two levels, a
non-parametric Wilcoxon signed-rank test was used. Results showed that
classifier choices are significantly different when Spanish nouns pair with
distinct Chinese classifiers in all three tasks: director-matcher task (F(1.28,
37.14) = 13.18, p < .001, n°_G = .31), repetition task (F(1.22, 35.26) =
42.29, p < .001, n2_G = .57), and judgment task (I = 392, p < .001, r
=.70).

5.5.1 Production tasks

5.5.1.1 Director-Matcher task (Toy task)

Unilingual mode

In unilingual mode, 960 trials were initially collected, of which 959
contained identifiable classifiers within NPs for further analysis (i.e., one
trial was removed due to error). Three distinct patterns were observed in
unilingual Chinese NPs, with NPs presented in bold and italics for clarity
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in examples (9), (10), and (11).

9. H—IT HF—7 T— J=Fgt: [expected-specific classifiet]
First raw first column is one CL.liang4 bicycle.
NUM CLexpecrea N
“The first column of the first column is a bicycle.”

(speaker 10M)
10. =4 =% T— % Bx. [unexpected-specific classifier]
Third raw third column is one CL.duo3 wig.
NUM CLunexpected N
“The third column of the third row is a wig.”
(speaker 30M)
11. N5 e — . [general classifier]
Sixth column is one CL.ge4  coin.
NUM CLgrers N
“The sixth column is a coin.”
(speaker 3D)

Examples (9), (10), and (11) highlight three combinations of classifiers
and Chinese nouns in NPs: NPs with expected-specific classifiers, NPs
with unexpected-specific classifiers, and NPs with the general classifier ge
(see an overview in Table 5.5.1).

Table 5.5.1. Distribution of classifiers in unilingual Chinese NPs in the toy
task.

Total
Unilingual NPs with expected classifiers 711 (74.14%)
Unilingual NPs with general classifier ge 144 (15.02%)
Unilingual NPs with unexpected classifiers 104 (10.84%)

Total 959
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Table 5.5.1 illustrates a strong tendency to use expected-specific
classifiers for Chinese nouns in unilingual Chinese NPs (74.14%),
compared to the combinations of the general classifier ge (15.02%) and
unexpected-specific classifiers (10.84%). Overall, participants overwhelm-
ingly preferred expected-specific classifiers in unilingual NPs in the
director-matcher task. Moreover, a highly consistent pattern of classifier
assignment was observed across participants and Chinese nouns (see

Appendix 5.A).
CS mode

In CS mode, 960 mixed NPs were obtained, of which 9 trials (0.94%)
were removed from further analysis as unexpected responses (e.g., errors)
occurred. In general, three patterns with different identifiable classifiers in
mixed NPs were observed in examples (12), (13), and (14), and mixed NPs
are presented in bold and italics:

12. E%g'ﬁt E/‘] %*ﬂ IEé - }‘% E)t‘w barco. [expected-specific classifier]
In first row of first column is one CL-soul huge ship.
NUM CLexpected ADJ] N
“In the first column of the first row is a huge ship.”
(e.g., speaker 17D)

13. %147 %2731 xAE — j‘é BEw peluca. [unexpected-specific classifiet]
First row second column I have one CL-tou2 blue wig.
NUM CI—l\mexpected ADJ N

<

“I have a blue wig in the second column of the first row. ¢
(e.g., speaker 13D)

14. %004 K e 1 sombrero. [general classifier]
The fourth picture is ome  CL-ge4 hat.
NUM CLgenera N
“The fourth picture is a hat.”

(e.g., speaker 22M)

Similar to the NPs in unilingual Chinese, participants produced three
types of classifiers for Spanish nouns within mixed NPs: mixed NPs with
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expected-specific classifiers, mixed NPs with unexpected-specific classi-

fiers, and NPs with the general classifier ge (see an overview in Table 5.5.2).

Table 5.5.2. Distribution of classifiers in mixed NPs in the toy task.

Total
Mixed NPs with expected-specific classifiers 440 (46.27%)
Mixed NPs with the general classifier ge 367 (38.59%)
Mixed NPs with unexpected-specific classifiers 144 (15.14%)
Total 951

Table 5.5.2 illustrates that the occurrence of expected-specific classi-
fiers (46.27%) and the general classifier ge (38.59%) with Spanish nouns
in mixed NP is comparable (p = 1, 7= 0.93), and that unexpected classifiers
(15.14%) also sometimes occur with Spanish nouns. In sum, participants
preferred both expected-specific classifiers and the general classifier ge for
Spanish nouns within mixed NPs. Notably, the patterns of classifier
assignment are also relatively consistent across participants and Spanish
nouns in mixed NPs (see Appendix 5.B).

5.5.1.2 Repetition task

Unilingual mode

In unilingual mode, 1,920 trials were obtained, of which 221 (11.51%)
were excluded due to unexpected responses (e.g., producing single nouns
without classifiers) or no responses. Table 5.5.3 shows the distribution of
general classifier ge, expected, and unexpected classifiers in participants’
responses. Out of 1,217 responses with expected classifiers, 472 trials
(38.8%) originally with the general classifier ge were changed to expected
classifiers, while 745 trials (61.2%) remained with the original expected
classifiers. For responses with general classifier ge (375 trials), 315 (84%)

trials that originally had the general classifier ge were maintained in
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participants’ responses, whereas 60 (16%) were changed from expected
classifiers to general classifier ge. Additionally, there are responses with
unexpected classifiers, which were changed from NPs with either the
general classifier ge (66 trials, 71.7%) or expected classifiers (41 trials,
38.3%). Overall, participants showed preferences for using expected-
specific classifiers in their repetitions. In addition, a similar trend of

classifier assighment was observed across participants and items (see

Appendix 5.C).

Table 5.5.3. Distribution of classifiers in unilingual NPs in the repetition
task.

General Expected-specific ~ Total
classifiers ge classifiers
NPs with general classifier ge 315 (84%) 60 (16%0) 375
NPs with expected-specific classifiers 472 (38.8%) 745 (61.2%) 1,217
NPs with unexpected-specific classifiers 66 (61.7%) 41 (38.3%) 107
Total 1,699

Notes: 1. NPs with general classifier (ge): NPs where the general classifier
ge was used in participants’ responses. The “general classifier ge” colu-

mn refers to NPs where the general classifier ge was maintained in partici-

pants’ responses, while the “expected-specific classifiers” column

indicates cases where participants changed expected-specific classifiers to

general classifier ge. 2. NPs with expected classifiers: these are NPs that used
a specific expected classifier. The “general classifier ge”” column reflects

cases where participants replaced general classifier ge with expected-

specific classifiers; the “expected-specific classifiers” column indicates

cases where expected-classifiers remained unchanged. 3. NPs with
unexpected classifiers: NPs that used specific unexpected classifiers. The
“general classifier ge”” column refers to cases where participants changed

the general classifier ge to unexpected-specific classifiers. The “expected-

specific classifiers” column indicates cases where participants replaced

expected-specific classifiers with unexpected-specific classifiers.
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CS mode

In CS mode, 1,920 responses were collected, of which 312 (16.25%)
were removed due to the same reason as in the unilingual mode. Table
5.5.4 illustrates that participants produced 815 mixed NPs with expected
classifiers, of which 561 (68.8%) trials maintained the original use of
expected classifiers, while 254 (31.2%) trials had the general classifier ge
were replaced with expected classifiers. Regarding responses with the
general classifier ge (663 trials), 473 (71.3%) mixed NPs retained the
originally assigned general classifier ge, while 190 trials (28.7%) were
changed from expected classifiers to the general classifier ge. Additionally,
130 responses involved the use of unexpected classifiers, with 76 (58.5%)
changed from mixed NPs originally using the general classifier ge, and 54
trials (41.5%) modified from mixed NPs that initially contained expected
classifiers. Overall, participants produced mixed NPs with expected
classifiers at a rate comparable to those with the general classifier ge (p =
0.477, + = 1.45). Additionally, a relatively consistent pattern of classifier

assignment was observed across participants and items (see Appendix
5.D).

Table 5.5.4. Distribution of classifiers in mixed NPs in the repetition task.

General Expected Total
classifiers ge classifiers
NPs with general classifier ge 473 (71.3%) 190 (28.7%) 663
NPs with expected classifiers 254 (31.2%) 561 (68.8%) 815
NPs with unexpected classifiets 76 (58.5%) 54 (41.5%) 130
Total 1,608

Note: The interpretation of Table 5.5.4 is the same as that in Table 5.5.3.
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5.5.1.3 2AFC Judgment task

Unilingual mode

In the 2AFC judgment task, participants chose the more natural
sentences from classifier-varied pairs within unilingual Chinese NPs,
yielding 960 responses for the unilingual mode. Table 5.5.5 illustrates the
distribution of preferences for classifiers within unilingual Chinese NPs.
Table 5.5.5 shows an overwhelming preference for unilingual NPs with
expected-specific classifiers (858 trials, 89.37%), compared to those with
the general classifier ge (102 trials, 10.63%). In sum, participants exhibited
a strong tendency to use expected-specific classifiers for unilingual NPs in
the judgment task. Additionally, a prevalent trend of assigning classifiers
across participants and items was observed (see Appendix 5.E).

Table 5.5.5. Distribution of classifiers in unilingual NPs in the 2AFC
judgment task.

Total
Unilingual NPs with general classifier ge 102 (10.63%)
Unilingunal NPs with expected classifiers 858 (89.37%)
Total 960

CS mode

In the CS mode, 960 responses were collected, with the majority being
mixed NPs using expected-specific classifiers (728 trials, 75.83%), while
the remaining used the general classifier ge (232 trials, 24.17%, see an
overview in Table 5.5.6). Overall, participants showed a strong preference
for expected-specific classifiers over the general classifier ge in mixed NPs
(17=1392, p < .001, r=.70), consistent with patterns observed in unilingual
NPs. Additionally, a largely consistent pattern of classifier assignment was

observed across participants and items, with only a few exceptions (see

Appendix 5.F).
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Table 5.5.6. Distribution of classifiers in mixed NPs in the 2AFC judgment
task.

Total
Mixed NPs with general classifier ge 232 (24.17%)
Mixed NPs with expected classifiers 728 (75.83%)
Total 960

Overall, participants showed a clear preference for expected-specific
classifiers (i.e., 74.14% for the toy task, 71.63% for the repetition task, and
89.37% for the 2AFC task) with Chinese nouns in unilingual Chinese NPs
across all three tasks, though the general classifier ge and unexpected class-
ifiers were occasionally used. In contrast, for Spanish nouns in mixed NPs,
participants showed comparable preferences for using the general classifi-
er ge (i.e., 38.59% for the toy task, 41.23% for the repetition task) and exp-
ected-specific classifiers (46.27% for the toy task, 50.68% for the repetiti-
on task) in production tasks, but exhibited a strong tendency for expected-
specific classifiers (75.85%) in the comprehension task (see Figure 5.5.1).

Figure 5.5.1. Distribution of classifiers in unilingual and mixed NPs across
three tasks.

Unilingual NPs Mixed NPs

1
0,8
0,6 {
0,4 { {
- I | | II |

o R = n

General Expected Unexpected General Expected Unexpected
classifier ge  classifiers classifiers classifier ge  classifiers classifiers

Toy task M Repetition task B Judgment task
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5.6 Discussion

This study investigated how early Spanish—Chinese bilinguals assign
Chinese classifiers in mixed Chinese—Spanish NPs across production and
comprehension, particularly examining whether they default to the general
classifier ge when producing Spanish nouns and whether they use compar-
able patterns to assign classifiers in unilingual and CS mode. Building on
this, we further examined which classifier assignment strategies bilinguals
would employ when assigning classifiers to Spanish nouns in mixed NPs.

Variation in classifier assignment across language mode and tasks

The first key finding is that early Spanish—Chinese bilinguals exhibited
a consistent preference for expected-specific classifiers in unilingual NPs
across production and comprehension. In contrast, in mixed Chinese—
Spanish NPs, their classifier choices showed task-dependent variations. In
production, bilinguals used both the general classifier ge and expected-
specific classifiers for Spanish nouns at relatively equal rates. Conversely,
in comprehension, expected-specific classifiers were predominantly
assigned to Spanish nouns. In sum, in response to the first two research
questions, which refer to whether bilinguals default to the classifier ge for
Spanish nouns in mixed NPs and whether the classifier patterns in mixed
NPs resemble those in unilingual NPs, the findings suggest that bilinguals’
classifier choices exhibited language mode-dependent and task-dependent
variations. These findings support the first two hypotheses.

The varying patterns of classifier assignment across language contexts
highlight differences in the underlying processing of classifiers in
unilingual and CS modes. In the unilingual mode, bilinguals relied heavily
on both the semantic properties of Chinese nouns and rote memory of
their associated classifiers (Li & Thompson, 1981). When producing
unilingual Chinese NPs, the selection of a semantically “proper” classifier
is relatively straightforward, as the obvious semantic features of Chinese
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nouns (e.g., A /shud/ “tree”) readily activate the corresponding classifiers
(# /kel/, “specific classifier for plants™), facilitating the frequent use of
expected classifiers. In CS mode, bilinguals drew on both the general
classifier ge that defaults to Spanish nouns and expected-specific classifiers
that are highly associated with Chinese equivalents of Spanish nouns
during production, resulting in relatively equal use of the general classifier
ge and expected classifiers in mixed NPs. When producing classifiers for
Spanish nouns, which often lack the straightforward semantic cue typically
available in Chinese, bilinguals may fail to recall the “proper” classifier or
rote-remembered classifiers due to weaker or absent obvious semantic
associations. In such cases, the general classifier ge becomes a convenient
and accessible substitute. This interplay between defaulting and semantic
mapping led to high frequencies of both classifiers in production.
However, in comprehension, bilinguals’ classifier choices were influenced
strongly by the design of the task, which explicitly contrasted classifier-
noun pairings, increasing their metalinguistic awareness and prompting
them to evaluate classifiers based on their appropriateness for the Chinese
equivalents (see details below). This, in turn, prompted the high occurre-
nce of expected-specific classifiers for Spanish nouns in comprehension.

Classifier assignment strategies in production and comprehension

The second key finding, addressing the third research question
concerning the classifier assignment strategies employed by bilinguals in
mixed NPs, reveals distinct strategies across production and comprehen-
sion. In production, bilinguals adopted both default and translation equiv-
alent strategies, as evidenced by the relatively equal frequency of Spanish
nouns being paired with the general classifier ge and with expected-specific
classifiers. This suggests both strategies are frequently utilized. However,
in comprehension, bilinguals predominantly selected expected-specific
classifiers highly associated with Chinese equivalents of Spanish nouns,
reflecting a preference for the translation equivalent strategy. This
exclusive preference is likely influenced by the task design, which
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presented mixed NPs in pairs of contrasting nouns with either the general
classifier ge or expected-specific classifiers. Such a task design may increase
participants’ metalinguistic awareness of comparing two classifiers, ampli-
tying their attention to the semantic fit between classifiers and Chinese
equivalents of Spanish nouns. Consequently, the use of the translation
equivalent strategy is likely promoted. Overall, early Spanish—Chinese
bilinguals employed varied classifier assignment strategies in production
and comprehension, which supports the third hypothesis.

Influence of community norms

Interestingly, the classifier assignment strategies in mixed Chinese—
Spanish NPs parallel findings from the study on Spanish grammatical
gender assignment in mixed Spanish—Chinese NPs using similar tasks (e.g.,
Wu et al., 2025). In both cases, early Spanish—Chinese bilinguals from the
same community in Barcelona favored a combination of default and
translation equivalent strategies in production, but preferred only transla-
tion equivalents in comprehension (see Wu et al., 2025). This cross-
language consistency of strategies may suggest that the choice of assign-
ment strategies in this community may be shaped not solely by shared
underlying mechanisms for managing cross-linguistic structure, but also
by broader sociolinguistic factors. A key factor appears to be the highly
diverse linguistic interactions within their community, as documented in
the study of grammatical gender assignment among Spanish—Chinese
bilinguals within the same community (see Wu et al., 2025). Spanish—
Chinese bilinguals in Barcelona grow up in a dynamic multilingual
environment, engaging regularly with Chinese and Spanish monolinguals,
Catalan—Spanish bilinguals, Chinese—Spanish—Catalan trilinguals, and ind-
ividuals from other language backgrounds such as English. Wu et al. (2025)
reported that such exposure to various language practices fosters a
heightened level of adaptability and flexibility in bilinguals’ adoption of
gender assignment strategies. Rather than adhering to a uniform mapping
system, bilinguals in this diverse linguistic context seem to adopt
community-shaped strategies, such as defaulting or drawing on translation
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equivalents. Likewise, the current findings suggest that classifier assighme-
nt strategies among Spanish—Chinese bilinguals also reflect this adaptabili-
ty and flexibility, suggesting that classifier selection, like gender assignment,
is likely to be shaped by community diversity and sociolinguistic context.
These findings add to existing research by demonstrating that these
flexible approaches are not limited to gender assignment but also extend
to classifier systems, pointing to a more general bilingual strategy for
navigating multiple linguistic systems and norms.

Inter-speaker variation of classifier assignment

Notably, early Spanish—Chinese bilinguals exhibited inter-speaker
variation in classifier assignment, especially in mixed Chinese—Spanish
NPs (see Appendixes 5.A-F). For a given Spanish noun, individuals
assigned different types of classifiers, i.e., expected-specific classifiers, the
general classifier ge, or unexpected-specific classifiers. These variations
likely reflect multiple interacting factors, including the semantic properties
of nouns, speakers’ memorized associations between specific classifiers
and nouns based on prior exposure, and the relative frequency of classifier
usage. Such variation is not unexpected, given the non-binary nature of
the Chinese classifier system. Unlike binary grammatical systems (e.g.,
masculine and feminine in Spanish), the Chinese classifier system involves
dozens of classifiers with overlapping functions and semantic usage rules,
making it more prone to variability. Similar patterns of variability have
been observed in non-binary gender systems, such as the five-gender
Tsova-Tush system (Bellamy & Wichers Schreur, 2022), where Tsova-
Tush—Georgian bilinguals also showed variable gender assignment patte-
rns shaped by linguistic and extra-linguistic factors and usage frequency.
Another likely source of variation in classifier use among participants is
their language acquisition background. Most participants acquired Chinese
in informal settings, primarily at home or heritage language schools (i.e.,
weekend or community Chinese language schools), where formal
exposure is typically limited to a few hours per week. Consequently, many
did not develop a classifier system as robust and stable as that of
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monolingual speakers raised in China (who typically receive explicit and
systematic instruction in the language), leading to inconsistencies in
classifier choice and a higher reliance on the general classifier ge.
Nonetheless, more naturalistic data on Chinese—Spanish intra-clausal
code-switching are needed to better understand how classifier variability
unfolds in spontaneous bilingual speech. Such data would allow us to
evaluate whether the patterns observed in experimental settings align with
those found in everyday language use and shed light on how context and
interaction shape bilingual choices.

This study offers the first exploration of classifier assignment in mixed
noun phrases among early Spanish—Chinese bilinguals. The findings
provide important initial insights into how bilinguals manage grammatical

“conflict sites”, such as the differing presence of classifiers in their two

languages, and how they process classifiers within mixed NPs. However,
these results should be regarded as preliminary. To enhance our understa-
nding and assess the broader applicability of these patterns, future research
should include a wider range of bilingual populations and employ varied
task designs. Such work will be crucial for establishing the generalizability
and underlying mechanisms of classifier assighment strategies in bilingual

contexts.
5.7 Conclusion

This study examined how early Spanish—Chinese bilinguals assign
classifiers to Spanish nouns and further identified the classifier assighment
strategies they preferred in mixed Chinese—Spanish NPs. By employing a
multi-task approach, we found that bilinguals preferred expected-specific
classifiers in the unilingual mode, and they did not uniformly default to
the general classifier ge when producing Spanish nouns in CS mode.
Instead, they used both the general classifier ge and expected-specific
classifiers in production, while they showed a strong preference for
expected classifiers in comprehension. These patterns indicate that
bilinguals draw on various strategies, the default and translation equivalent
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strategies, when navigating classifier assignment, with task type and
language mode influencing their choices. As the first study to examine
classifier assignment in mixed NPs among eatly Spanish—Chinese
bilinguals using a multi-task design, this work sheds light on a previously
underexplored aspect of cross-linguistic interaction and provides a
comprehensive view of classifier assignment strategies. Notably, the
findings reveal striking parallels between classifier assignment and
grammatical gender assignment observed in the same community,
underscoring the role of community characteristics, social network, and
task type in shaping language use and highlighting the flexibility and
adaptability of bilinguals. However, given that this is the first study on
classifier assignment in mixed NPs, further studies with larger and more
diverse participant samples and varied methodologies are needed to fully
understand classifier use in bilingual speech and to determine the
generalizability of these strategies across other bilingual populations.
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Appendix

Appendix 5.A Distribution of classifiers across items and participants
in unilingual NPs in the Director-Matcher task.

35 Distribution of classifiers for each item in unilingual mode
30
25
20
15
10
5
0
o E 5 QT E 2 ® 2 g2 RExZE£m=
ERﬁmgﬁ %gm#g#ﬁ ﬁggéggﬁg—i Wﬁggg
i ~ = 5

@ General classifier ge @ Expected classifiers @ Unexpected classifiers @ Unexpected responses

s Distribution of classifiers for each participant in unilingual mode

30

25

20

15

10

5

0
— AN M T 0 O™~ 0 0O O - AN M T 0N ON 000 - AN M S W ON 000
A a2 e 2 e e e = T T T T T T T o o AN AN AN NN NN N ANoMm
c c [=4 = =4 = f= f=4 o - - P - - P~ - - - = P~ ) -
@© @ @ @ [ © © © © =4 c f=4 =4 =4 =4 c c f=4 =4 c i = c f=4 f=4 c c c f=4 =4 f=
o O O 9 9 9 O 9O 9O «© © © © © © © © © © © © © © © © © © © © ©
T 5 000508 oc 8282292929922 098999989282.9a28
B P B F P BE B E P 0O 0O 0O 0O 0O 0O 0O 0O 0O 0O 0O 0O 0O 0O 0O 0O O O 0o O O
8§ &5 6 8 & S S s EEEEEEEEEEEEEEEEEEEEE
[ T o N o N o T o I o o N = C @© ®© ®© ®© @© @© ®© @®©@ @© @© © @© @© © © @© C T T ©

= T o N o N o T o o o T o = o o T = o o e - s o N a a

[ General classifier ge @ Expected classifiers [ Unexpected classifiers @ Unexpected responses



Distribution of classifiers for each item in mixed NPs

and Comprehension

35
30
25
20
15
10

5

0

Appendix 5.B Distribution of classifiers across items and participants in

186 The Role of Lexico-Syntactic Features in Noun Phrase Production
mixed NPs in the Director-Matcher task.

(Sunuied) oipeno

(423ndw09) Jopeusp.io

(dwe)) esedwe)
(uten) uan
(4o19)) ELIED
(dys) ooueq
(mopuim) euenan
(doop) euand
(Se1y) esopueq
(1o111w) ofedsa
(81m) eonjad
(1eYy) osauquios
(sueydiie) uoine
(oueid) ouerd
(u109) epauow
(8uu) onue
(ea11) 100quB
(11ouad) zide)
(300q) oiqn
(yee) efoy
(1omoy) 101
(pnoyo) agnu
(M1ys) esiwed
(418) 01e8a.
(1e2) ayo0o
(e194010) E3®D1019
(yxnow) eooq
(e1ge1) BSOW
(Aa>|) anen
(yo1ux) ontyono
(y1e0s) epueynqg
(89)) ewsard

es

m General classifier ge [ Expected classifiers mUnexpected classifiers @ Unexpected respons
Distribution of classifiers for each participant in mixed NPs

o€ wedidued
6¢ wedoed
gz uedioiued
Lz weddiued
9z wedioiued
Gz wedioiued
[ — S— B A e[S TN o
g€z weddiued
zzweddiued
Lz wedidied
0z wedoiued
61 wuedioiued
8l wuedioed
£1eddiued
91 wuedioiued
Gl uedioed
71 edped
€1 uedidued
¢l uedoed
L L yuedioiued
0l wedioed
61uedioed

[ General classifier ge [ Expected classifiers [ Unexpected classifiers @ Unexpected responses

guedionled

£uedonied
[CX S E— — Y R Ve LT
[== S— — ——— P U =l¢ [[e sV K
S i —— e R A V] Je [T VK
[ S - S ———— o VTe [P VoK
[T B — — S Y e[ eIV oK
ST T L uedionied

0

o n o n o Te]
L3l N N — —



Classifier Assignment Strategies in Mixed Chinese—Spanish Noun
Phrases: Insights from a Multilingual Community in Barcelona 187

Appendix 5.C Distribution of classifiers across items and participants in
unilingual NPs in the repetition task.
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Appendix 5.F Distribution of classifiers across items and participants in

mixed NPs in the 2AFC judgment task.

T

35

(Sunuied) oipeno

(dwe)) esedwe)
(uleny) uaay
(4om10)) EMED
(diys) ooueq
(Mmopuim) euBlUBA
(100p) euand
(Seyy) esopueq
(40011w1) ofadsa
(81m) eomad
(1Y) os21qIOs
(sueydiie) uoine
(oueid) oueid
(u109) ePRUOW
(Suu) onue
(/an)j0que
(11ouad) zide)
(ooq) o1qn
(Je9)) eloy
(1omoyy) 1oy
(pnoyo) agnu
(311ys) esiwes
(1418) o1e8a.
(1e2) 8Yy200
(e10401q) E39101019
(yinow) eooq
(a1qe)) seaw
(Re>)) anen

(yo1u>) oniyono
(J1e90s) epUEINg
(89) ewiaid

m Expected classifiers

m General classifier ge

30
25
20
15
10

5

0

(4@3ndwo2) 1opeuspio

Distribution of classifiers for each participant in mixed NPs

meefisssssssssnn@emmmm——" 0¢ Juedidiued
meesSeeessseeeen@ammmm 67 Juedioiued
IS 87 Juediolued
EeeslisssssssnssenRemmmm" /¢ Juedioiied
e Seee  OC Juedioiued
I G Juedioied
> 7 1Ued |01 e
R £ Jued0led
IR ¢ Juedioied
S | Juedioiued
R (0 Juedioued
IR 6 | Juedioed
IS S | Juedioied
IS e / | Juedioied
> O | 1Ued01ed

I — () | Jued|onied
s ———ce G 1uedioned
IS § 1uedioiued

m Expected classifiers

m General classifier ge



Chapter 6

Adjective-noun Order in Spanish—
Chinese Code-switching: Resolving

Syntactic Conflict

A version of this chapter is in preparation for submission: Wu. R., Parafita
Couto, M. C., & Schiller, N. O. (in preparation). Adjective-noun order in
Spanish—Chinese code-switching: resolving syntactic conflict.
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Abstract

This study investigates adjective-noun placement in Spanish—Chinese
code-switched constructions, addressing how bilinguals resolve syntactic

differences between Spanish (postnominal adjectives, e.g., manzana roja

“apple red”) and Chinese (prenominal adjectives, e.g., ZL E4H7FH “red
apple”). Two models offer predictions for navigating this conflict: the
Matrix Language Frame (MLF) model suggests that adjective-noun order
follows the matrix language (ML), while Minimalist Program (MP)-based
approaches arrive at the descriptive generalization that word order aligns
with the language of adjectives. To test these predictions, thirty early
Spanish—Chinese bilinguals completed a director-matcher task and a
forced-choice acceptability judgment task in four contexts: unilingual
Spanish and Chinese, and mixed language contexts with either Spanish or
Chinese as the matrix language. Production data were analyzed
descriptively, and comprehension data using Thurstone’s law (case V) and
one-way ANOVA. Results showed consistent expected default word
order in unilingual contexts, which referred to prenominal adjectives in
Chinese and postnominal adjectives in Spanish. In Spanish matrix
contexts, while the matrix language, as predicted by the MLF, accounted
for word order of adjective-noun patterns in production, the language of
adjectives, as predicted by the MP, explained more patterns in both
production and comprehension, suggesting better prediction by the MP
overall. In Chinese matrix contexts, both the matrix language and the
adjective languages explained adjective-noun patterns, aligning with both
models. Additionally, noun insertions were preferred over adjective
insertions, consistent with trends in other bilingual communities. This
study is the first to empirically examine how grammatical constraints,
derived from the MLF and MP, interact with Spanish—Chinese CS patterns
complementing existing research on adjective placement in bilingual

b

speech. Moreover, our finding challenges the idea that a single theoretical
model fully explains code-switching patterns; instead, it strongly suggests
that both matrix language structure (MLF) and the features of individual
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lexical items (MP) interact and contribute to mixed constructions, leading

to a more fine-grained understanding of syntactic integration.

Keywords: code-switching (CS), bilingualism, adjective-noun order,
matrix-language frame (MLF), minimalist program (MP), Chinese, Spanish
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6.1 Introduction

In multilingual communities, a phenomenon known as code-
switching (CS) occurs when speakers integrate elements from two or more
languages in a single discourse (Poplack, 1980; Deuchar, 2012). Research
has established that CS is not random; instead, it follows specific patterns
and rules (e.g., Bullock & Toribio, 2009). One area of particular interest in
CS research is how bilinguals manage the “conflict sites” between two
languages (Poplack & Meechan, 1998), where the grammatical rules of the
two languages differ. These sites serve as key indicators of linguistic
integration in bilingual speech, providing valuable insights into how
bilinguals resolve syntactic differences. One such syntactic difference for
Spanish—Chinese bilinguals arises in adjective-noun constructions. In
Spanish, the typical word order is noun-adjective (e.g., manzana roja,
[apple red], “red apple”), whereas Chinese features a reversed order with
adjectives preceding nouns (e.g., ZLEHT VAR, [red apple], “red apple”).
Consequently, Spanish—Chinese bilinguals in code-switching may produce
four possible mixed patterns: 4 roja “applexcn redapyse”, roja FR
“redanyse applexcx”, manzana ZL B3 “applexse redanjen”, and ZLE [
manzana “redapy.cn applense”. Thus, the question arises whether bilinguals
favor all these patterns or reject some combinations in their production
and comprehension.

In Mandarin Chinese, there are two common adjective-noun struct-
ures: adjective de” noun (A de N) and adjective plus noun (A N) (Li &
Thompson, 1981; Paul, 2010). In the “A de N” structure, the nominalizing
particle de functions as an intermediary between the adjective and the head

noun, and the adjective has the function of further clarifying features or

% In adjective de noun (A de N) constructions, de is the Pinyin transcription of Chinese
character “4%”.
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references of the noun (e.g., ZL 4 /77, /hong2se4deOhual’/ [red flower],
“red flower”) (Li & Thompson, 1981). Regarding the “A N” structure, the
adjective and the noun are simply juxtaposed, and this structure is
frequently used in a way that makes the adjective a name for a category of
the noun (e.g., # & /huang2doud/ [yellow bean], “soybean” ( Li &
Thompson, 1981; Paul, 2010). While certain adjectives can modify nouns
with or without the particle de, most cases of adjectives require the
nominalizing particle de when modifying a noun ( Li & Thompson, 1981).
In other words, the “A de N structure occurs more frequently than the
“A N” structure in Mandarin Chinese. Note that adjectives always precede
nouns in both “A de N” and “A N” structures.

In contrast, Spanish predominantly adheres to a postnominal
adjective order in the nominal constructions, in which the adjective is
positioned after the noun. Nevertheless, a small number of exceptions
exist where certain adjectives may appear before nouns with a change in
meaning (Terker, 1985). In Spanish adjective-noun constructions, the
postnominal adjective tends to convey a basic, attributive meaning to
specify the noun (see 1a), whereas the prenominal adjective indicates a
restricted and inherent characteristic of the noun (see 1b) (Terker, 1985).
Notably, adjectives that relate to defining the kind of objects, such as color,
nationality, shape, and religion, consistently follow nouns they modify and
do not change position (Bull, 1950).

1. a.un hombre grande
a man tall
“a tall man”

b. un gran hombre
a great man
“a great man”
(Stadthagen-Gonzalez et al., 2019)

10 In this papet, the number paired with the pinyin represents a specific tone. In Mandarin
Chinese, there are four distinct phonemic tones. Tone 1 has a high-level pitch, Tone 2
has a high-rising pitch, Tone 3 has a low-dipping pitch, and Tone 4 has a high-falling
pitch (Chao, 1948).
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Given the differing word order in Chinese (2a) and Spanish (2b),
whereby in Mandarin Chinese, adjectives precede nouns, and in Spanish,
adjectives follow nouns, the adjective-noun constructions in Spanish—
Chinese speech are therefore “conflict sites”.

2. a LR T [Chinese: prenominal adjectives]
green  skirt
“green skirt”

b. falda verde [Spanish: postnominal adjectives]
skirt  green
“green skirt”

Theoretical models have attempted to explain how the “conflict site”
is managed in CS speech. On the one hand, Poplack (1980) proposed the
Equivalence Constraint stating that code-switching only occurs where the
syntactic rules of both languages align, implying that adjective-noun
“conflict site” should block switching. Building on this, Torres Cacoullos
and Vélez Avilés (2024) introduced the Variable Equivalence Hypothesis,
suggesting that CS favors shared grammatical boundaries without
privileging the syntax of one language. Like the Equivalence Constraint, it
predicts that switching at the “conflict site” (e.g., between adjectives and
nouns) will be disfavored, with switches more likely before, after, or at
phrase boundaries (see Table 6.1.1, 3a—4b). However, since this study
specifically focuses on code-switching between nouns and adjectives,
rather than broader patterns across shared grammatical boundaries, the
Variable Equivalence Hypothesis will not be examined further.
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Table 6.1.1. Example CS sentences align with the Variable Equivalence

Hypothesis.
CS contexts
Chinese as matrix language Spanish as matrix language
Examples Switch Examples Switch
boundaries boundaries
3 ﬁﬂﬂﬁ— o . before the 3b. Mi L. ﬁg E,]z* before the
323K 481 2 gato travieso. phrase/at 3b. Mi mama tiene un S AIIH. phrase/at the
My mom has a cat naughty. the phrase My mom has.3S amasc naughty cat. phrase
boundaries boundaries
42 FIBIBH — R WS AIIE, Muy lindo. after the 4b. Mi mama tiene un gato travieso, fR o] Z. after the
: phrase phrase

My mom has a naughty cat, very cute. My mom has.3S amasc cat naughty, very cute.

Translation [English]

My mom has a naughty cat, (very cute).

For this specific conflict site, the placement of adjectives and nouns
in code-switching, the Matrix Language Framework (MLF; Myers-Scotton,
1993, 2002) and Minimalist Program (MP)-based approaches (MacSwan,
1999) offer targeted predictions (see Section 6.2.1 for detailed informa-
tion). According to the MLF (Myers-Scotton, 1993, 2002), code-switching
involves a matrix language (ML) that provides the morphosyntactic frame
and an embedded language (EL) that supplies lexical items. As such, in
code-switched adjective-noun constructions, the MLF (Myers-Scotton,
1993, 2002) posits that the adjective position should be compatible with
the word order of the matrix language. Another approach (Cantone &
MacSwan, 2009), rooted in the MP (MacSwan, 1999), argues that code-
switching should be governed by the same grammatical principles as mon-
olingual syntax, with grammatical features determined by the properties of
individual lexical items. Thus, following Cinque’s (1994, 1999, 2005)
proposal that adjectives are universally placed before nouns, Cantone and
MacSwan (2009) reached the descriptive generalization that in adjective-
noun switching, the adjective placement should be determined by the
language of adjectives. A key aspect to mention is that, although these two
models capture different aspects of adjective-noun patterns and differ in
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assumptions, their predictions in explaining these patterns sometimes
converge or diverge. Specifically, certain sentences may be explained by
both models (MLF+/MP+), by only one of them (e.g., MLF+/MP— or
MLF—/MP+), or by neither (MLF—/MP—).

Several studies examining predictions of these two models in fully
explaining grammatical patterns in adjective-noun code-switching have
failed to find compelling evidence in support of either model (see Section
6.2.2 for detailed descriptions). For example, studies using naturalistic
conversations and/or elicitation tasks, such as those in English—Welsh
(Parafita Couto et al., 2015), Welsh—English, Spanish—English (Miami),
and Papiamento—Dutch (Parafita Couto & Gullberg, 2019), Spanish—
English (Balam & Parafita Couto, 2019) and Spanish—Dutch/Papiam-
ento—Dutch (Van Osch et al., 2023), provided support for predictions of
both models. While other studies, such as those in French—Dutch (Vanden
Wyngaerd, 2017), Welsh—English (Parafita Couto et al., 2017; Vaughan-
Evans et al., 2020), Spanish—English (Stadthagen-Gonzalez et al., 2019)
and Papiamento—Dutch (Pablos et al., 2019), showed that CS adjective-
noun patterns could be explained by either the MLF or MP, or neither of
them. These findings suggest that while each model captures different
aspects of adjective-noun patterns in CS, neither fully accounts for the
complexity observed. This underscores the need for further research,
particularly with understudied language combinations, to more thoroughly
evaluate these theoretical frameworks and refine our understanding of
adjective-noun switching.

With this in mind, in this study, we investigate adjective-noun CS
patterns in mixed nominal constructions with an underexplored language
pair and bilingual community. Specifically, we examine Spanish—Chinese
mixed constructions produced by early Spanish—Chinese bilinguals in
Barcelona, Spain, to evaluate the MLF and MP predictions regarding
adjective-noun order. Using a multitask approach, we aim to not only test
these models but also uncover new insights into CS behaviors in this
unique linguistic context.
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6.2 Theoretical background

6.2.1 Theoretical models
6.2.1.1 The Matrix Language Frame (MLF) model

According to the Matrix Language Frame (MLF) model (Myers-
Scotton, 1993, 2002), code-switching is structurally asymmetrical: one
language, the Matrix Language (ML), provides the morphosyntactic frame,
while the Embedded Language (EL) contributes content elements (see
Table 6.2.1). A fundamental concept in the MLF is the distinction between
content and system morphemes. Content morphemes, such as nouns,
verbs, adjectives, and prepositions, carry semantic and pragmatic meaning
and receive thematic roles (Myers-Scotton, 2002). On the other hand,
system morphemes, including function words and inflections, relate to
constituent structure and indicate relations between content morphemes.
Typically, system morphemes come from the ML, while content morphe-
mes can be sourced from both the ML and EL. (Myers-Scotton, 2002). To
determine the ML, Myers-Scotton (1993) proposed two principles based
on distinctions of content and system morphemes:

The System Morpheme Principle: “In ML+EL constituents, all
system morphemes which have grammatical relations external to their
head constituent (i.e., which participate in the sentence’s thematic role grid)
will come from the ML.”

The Morpheme Order Principle: “In ML+EL constituents consis-
ting of singly occurring EL lexemes and any number of ML. morphemes,

surface morpheme order (reflecting surface syntactic relations) will be that
of the ML..”

(Myers-Scotton, 1993:83)

In code-switched clauses, both principles apply simultaneously, with
the ML determining word order and providing inflections and function
words (Myers-Scotton, 2002). The model predicts that finite verb morph-
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ology and clause word order will follow the ML. If the bound morphology
of the finite verb is from language A, then the noun phrase word order,
including adjective placement, should also match language A. For instance,
with Chinese as the ML, adjectives should precede nouns, whether in
Chinese or Spanish; with Spanish as the ML, adjectives should follow
nouns, regardless of their language (see examples 5a—6b in Table 6.2.1).

Table 6.2.1. Example CS sentences align with the MLF predictions.

CS contexts

Chinese as matrix language Spanish as matrix language
Examples Predicted Examples Predicted
acceptability acceptability
5a. G ILAH — RS gato. MLEF+/MP+ 6a. Mi mami tiene un X travieso. MLF+/MP+
My mom has a naughty cat. My mom has.3S amasc cat naughty.
5b. FHILIEH — H travieso . MLF+/MP- 6b. Mi mama tiene un gato ¥ 1. MLF+/MP—
My mom has a naughty cat. My mom has.3S ayasc cat naughty.

Translation [English]

My mom has a naughty cat.

Note: MLF+/MP+: sentences accepted by both MLF and MP;
MLF+/MP-: sentences accepted by only MLF.

6.2.1.2 The Minimalist Program (MP)

MacSwan (1999) applied the Minimalist Program (MP) (Chomsky,
1995) to explain CS grammars. Rather than proposing constraints specific
to code-switching, MacSwan (2005) suggested that the phenomenon is
constraint-free and can be explained by general grammatical principles, as
“Nothing constrains code-switching apart from the requirements of the
mixed grammars” (MacSwan, 1999:146). Regarding adjective-noun order,
Cantone and MacSwan (2009) follow Cinque’s (1994, 1999, 2005)
proposal that the adjective placement follows a Universal Base, where all
adjectives are universally placed before nouns. According to Cantone and
MacSwan (2009), in languages with strong morphological features such as
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case or @ features (e.g., number, person, and gender), nouns may undergo
overt movement across the adjectives to check strong agreement features.
In this framework, such overt movements are triggered when strong case
or @ features must be evaluated before pronunciation, resulting in visible
word order changes within the determiner phrase (DP; Cantone &
MacSwan, 2009). Accordingly, postnominal placements in Romance lang-
uages such as Spanish likely arise from overt noun movement preceding
adjectives triggered by strong ¢ features. In Cantone and MacSwan’s (2009)
proposal, the adjective placement in code-switched NPs aligns with the
syntactic constraints of its source language. By analysing Italian—German
naturalistic data, they observed that adjectives from Italian are consistently
positioned after nouns due to the noun movement, regardless of the ML,
while German adjectives are placed prenominally. Thus, they reach the
descriptive generalization that in the NP-internal code-switching, adjective
language determines word order. Accordingly, adjectives should be placed
before nouns when they are Chinese (see 7a and 7b with the highlighted
code-switched constructions in Table 6.2.2) and after nouns when they are
Spanish (see 8a and 8b), regardless of the ML in the clause.

Table 6.2.2. Example CS sentences align with the MP predictions.

CS contexts

Chinese as matrix language Spanish as matrix language
Examples Predicted Examples Predicted
acceptability acceptability
7a. RIBIEEH — ABWSK gato. | MLF+/MP+ | 7b. Mi mama tiene un 9 gato. MLF—/MP+
My mom has a naughty cat. My mom has.3S amasc naughty cat.
8a. HIGIEEH — RIH travieso. MLF—/MP+ | 8b. Mi mamé tiene un 3§ travieso. = MLF+/MP+
My mom has a cat naughty. My mom has.3S ausc cat naughty.

Translation [English]

My mom has a naughty cat.

Note: MLEF+/MP+: sentences accepted by both MLF and MP; MLF—/MP+:
sentences accepted by only MP.
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6.2.2 Previous studies in testing MLF and MP predictions

in mixed adjective-noun patterns

Several attempts have been made to evaluate these two theoretical
frameworks in accounting for adjective-noun code-switching across
bilingual communities with different language pairs (see an overview in
Appendix 6.A). However, findings of these studies posed challenges for
both models. On the one hand, studies based on (semi-)naturalistic data
generally reported preferences for noun insertion, a pattern that is
commonly alighed with both models, although there remain cases that
cannot be adequately explained by either model. For instance, Parafita
Couto et al. (2015) used corpora and elicitation data to examine English—
Welsh adjective-noun switches and found a preference for noun insertions,
which align with both the matrix language (MLF) and the language of
adjectives (MP). Similarly, Parafita Couto and Gullberg (2019) analyzed
three corpora, Welsh—English, Spanish—English (Miami), and Papiame-
nto—Dutch, and observed that adjective-noun patterns conformed to both
models. Balam and Parafita Couto (2019) also found that most cases of
Spanish—English adjective-noun constructions in the Northern Belize
corpus aligned with both models. Additionally, Van Osch et al. (2023)
examined adjective-noun switches in Spanish—Dutch and Papiamento—
Dutch in an elicitation task and found a clear preference for noun insertion
which aligned with both models, although they pointed out that either the

ol

ML or the adjective language, or both, play roles in determining word
order. However, Bierings et al. (2019), in an elicitation study of Kaqchikel—
Spanish adjective-noun switches, found that these patterns could not be
explained by either model, although they attributed these results to task
effects and methodological issues.

On the other hand, studies with other methodologies revealed
different CS patterns in adjective-noun switching. For example, French—
Dutch adjective-noun code-switching in Vanden Wyngaerd (2017), which
used a 3-point grammatical judgment task, found the MP better explained
adjective-noun patterns, although the potential role of ML and noun
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insertions was also observed. However, Stadthagen-Gonzalez et al. (2019)
employed a 2-Alternative Forced Choice (2AFC) judgment task to
examine the acceptability of adjective-noun order in Mexican Spanish—
American English and found neither the MLF nor MP alone could fully
explain adjective-noun patterns. Instead, their results revealed an additive
effect, suggesting that both the ML and the language of adjectives
influence word order acceptability. Further, Olson (2024) replicated the
study of Stadthagen-Gonzalez et al. (2019) in a 2AFC judgment task and
found comparable findings. Additionally, Parafita Couto et al. (2017) used
event-related brain potentials (ERPs) to investigate Welsh—English
adjective-noun switches and observed the left anterior negativity (LAN),
an ERP component sensitive to eatly grammatical processing, in condit-
ions predicted by the MLF to induce a violation of adjective position. They
argued that these findings may support the MLF over MP, though they
refrained from making definitive conclusions. Similarly, Vaughan-Evans
et al. (2020) examined Welsh—English adjective-noun switches with
behavioral and ERPs measures based on Parafita Couto et al. (2017). Their
behavioral results indicated that sentences adhering to the MLF assump-
tions were more likely to be acceptable. While electrophysiological data
revealed a greater LAN elicited by MP violations, significant LAN and
P600, an ERP component associated with global grammatical findings,
were elicited by MLF violations, providing support for the MLF over the
MP at a global sentence processing level. Conversely, Pablos et al. (2019)
investigated Papiamento—Dutch adjective-noun switches using ERPs me-
asures to detect LAN, and found no LAN modulation elicited by the
adjectives in sentences that include MLF or MP violations. Their null
results may suggest either that both noun-adjective orders are acceptable
in modification contexts or that all tested code-switched patterns were
generally dispreferred.

Overall, these findings suggest that bilinguals may not only integrate
information from the clausal structure but also be sensitive to the
morphosyntactic properties of individual lexical items when processing
and producing mixed NPs. In other words, these studies did not provide
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compelling evidence for either model in fully explaining adjective-noun
patterns. Additionally, preferences for noun insertion over adjective
insertion were identified across these studies. Moreover, these findings
primarily stem from well-established bilingual or multilingual communities
(e.g., Spanish—English in Miami or Papiamento—Dutch in the Nether-
lands), while research on adjective-noun order in relatively young bilingual
communities remains absent. Building on this, the present study explores
how bilinguals in a relatively young yet stable bilingual community process
grammatical constraints proposed by two theoretical models in constru-
cting mixed adjective-noun nominal constructions, aiming to contribute
to a more comprehensive understanding of bilingual syntactic integration.

6.2.3 Spanish—Chinese bilingual community in Spain

The most representative young yet stable bilingual community is the
Spanish—Chinese bilingual community in Barcelona, Spain, which offers a
unique and valuable context for exploring CS habits and patterns. As a
relatively young community, it brings together rich cross-linguistic input,
consistent heritage language maintenance, and diverse multilingual interac-
tions, which ensure the vibrant use of Chinese and Spanish in this commu-
nity and make it especially suitable for investigating how bilinguals manage
and switch between typologically distinct language systems. The Chinese
community, as the second-largest non-EU immigrant group in Spain
(Robles-Llana, 2018), has its roots in the largest wave of Chinese migration
to Spain in the 1980s (Beltran Antolin & Loépez, 2013), which was
primarily driven by economic and political reasons. Since then, the
Chinese population, 70% of whom migrated from Qingtian, Zhejiang
province, has grown steadily and reached the second-largest non-EU
immigrant group by 2016 (Robles-Llana, 2018; Beltran Antolin, 20006). In
Barcelona, the Chinese population increased from 13,416 in 2003 to
56,017 in 2020, with children under 16 (second generations) rising from
2,412 to 12,285 (He, 2024), fostering the emergence and growth of
Spanish—Chinese bilingual communities. Most first-generation immigrants
in this community came from the same region, worked in similar jobs (i.e.,
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family-run restaurants), and preserved Chinese cultural values, creating a
stable and homogenous environment for Chinese heritage language trans-
mission to second generations.

Additionally, these second generations often act as linguistic and
cultural mediators due to their parents’ limited integration into broader
Spanish society (Robles-Llana, 2018), and their upbringing in a multilingu-
al environment has also led them to routinely interact with Chinese and
Spanish monolinguals, Spanish—Catalan bilinguals, and other bi/multiling-
uals. This exposure has resulted in their high proficiency in Chinese,
Spanish, and other languages (e.g., Catalan), fostering rich cross-linguistic
interactions and adaptive language practices, such as CS, and the ability to
manage typologically different language systems. Despite the community
being relatively young (with a second-generation average age of 21 years),
second-generation bilinguals share a relatively homogeneous linguistic and
educational background, ensuring a valuable context for exploring how
bilinguals navigate CS patterns.

6.3 Research questions

In this study, we investigate how early Spanish—Chinese bilinguals,
heritage speakers who use Chinese at home and Spanish in the broader
society (Barcelona, Spain), navigate the syntactic conflict in adjective-noun
placement in mixed Spanish (postnominal adjectives)—Chinese (preno-
minal adjectives) constructions. Based on this, we further examine how
grammatical constraints derived from the two theoretical models, the
MLF and MP, influence the construction of mixed adjective-noun
patterns. Additionally, given that previous studies have found a preference
for noun insertions, we explore whether bilinguals similarly favor the
insertion of nouns over adjectives. Building on these objectives, our
research questions are as follows:

1. What code-switching patterns between nouns and adjectives will
early Spanish—Chinese bilinguals favor in production and
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comprehension? Specifically, is there a stronger preference for
noun insertions compared to adjective insertions?

2. What insights do the MLF and the MP offer for understanding
adjective placement in mixed adjective-noun constructions among
early Spanish—Chinese bilinguals, and how can these insights help
refine our understanding of CS patterns?

6.4 Materials and methods

6.4.1 Participants

Thirty early Spanish—Chinese bilinguals (agemen= 20.5 years, agesp =
1.66 years; 20 females) were recruited from Pompeu Fabra University in
Barcelona, Spain (see Table 6.4.1). Participants completed a sequence of
tasks, beginning with a production task and a comprehension task,
followed by a questionnaire based on the Bilingual Code-Switching Profile
(BCSP; Olson, 2022). The questionnaire assessed participants’ language
proficiency, experience, and language use. Based on the results of BCSP,
participants reported being born either in Spain (n = 18) or China (n =
10), with two exceptions: one participant was born in France but moved
to Spain immediately after birth, and another was born in Italy, spent four
years in China shortly after birth, and has since lived in Spain. All
participants are Chinese heritage speakers raised in Chinese-speaking
families, acquiring Chinese after birth, while growing up in a Spanish-
speaking society (i.e., learning/speaking Spanish outside home and at
schools) with an average age of acquiring Spanish of 3.47 years old (SD =
3.42). Moreover, they reported their daily use of Spanish (Mfrequency = 41.9%,
SDfrequency = 0.1506), Chinese (Mfrequency = 40.7%, SDfrequency = 0.170), Catalan
(Mfrequency = 9.12%, SDfrequency = 0.059), and English (Mfrequency = 6.18%,
SDfrequency = 0.053). The study was approved by the Ethics Committee of
the Faculty of Humanities at Leiden University, and all participants
provided informed consent before taking part in the experiments. Upon
completing all tasks, participants received monetary compensation for
their participation.
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Table 6.4.1. Participant characteristics for production and comprehension
tasks.

Experiments 1 and 2

Number of Female/Male participants 20/10

Mean age in years (SD; range) 20.5 (1.66;18-24)
Number of patticipants born in Spain/Italy/France  18/1/1

Number of participants born in China 10

Age of Chinese acquisition After birth

Age of Spanish acquisition 3.47 years (SD = 3.42)
Daily use of Chinese (frequency) 40.7% (SD = 0.170)
Daily use of Spanish (frequency) 41.9% (SD = 0.156)
Daily use of Catalan (frequency) 9.12% (SD = 0.059)

Daily use of English (frequency) 6.18% (SD = 0.053)

Participants without living experience in China (ie., g
morte than one year)

6.4.2 Production task: Director-Matcher task

6.4.2.1 Materials

Twenty-one target-colored line drawings were obtained from the
Multipic database (Dufabeitia et al., 2018) based on the following
procedures: first, we selected nine colored pictures that are related to
familiar, concrete, and easily recognizable features as basic objects; second,
each picture was modified by altering properties such as color, size, or
condition, resulting in one or two new variants per original picture. This
process generated a final set of 21 distinct target pictures with different
properties (see Table 6.4.2). For detailed materials, including target
pictures, sentences, task results, and questionnaires, please refer to the
supplementary materials available at OSF.
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Table 6.4.2. Objects used in the director-matcher task.

Target objects

Grey cat fg Pink pig E\ .| Yellow glove !

e ¥ N /2;%
Orange cat 3] Black pig m Black glove w
White cat [ Brown pig m Brown glove v

Whole egg @ Big potato Vo Y

Orange balloon

\ A

o5 )

Blue balloon

Green skirt Red Red apple
strawberry ‘ E
Black skirt . White o~ | Green apple "ﬁ

Broken egg Small potato

strawberry

6.4.2.2 Procedure

The experiment involved two sessions, i.e., a familiarization and an
experimental session. During familiarization, participants were introduced
to the Spanish and Chinese names of nine basic pictures. This step ensured
that all participants were equally familiar with the visual stimuli and their
corresponding labels before proceeding to the experimental tasks.

The experimental session consisted of four director-matcher tasks
(Gullberg et al., 2009), administered across two language contexts: code-
switching (i.e., Chinese matrix language and Spanish matrix language) and
unilingual (i.e., Chinese and Spanish). In CS contexts, participants compl-
eted two tasks where mixed constructions occurred (i.e., adjectives from
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one language and nouns from another). They were instructed to name
objects in a language different from the matrix language, which was either
Chinese or Spanish. Specifically, when Chinese served as the matrix
language, objects were named in Spanish, and vice versa. In unilingual
contexts, participants performed two tasks exclusively in Spanish or
Chinese. The order of tasks within each context was randomized, and
participants completed four toy tasks sequentially, with CS contexts always
preceding unilingual contexts.

In each language context, two participants were randomly assigned
the roles of “director” and “matcher”. They sat opposite each other at a
table separated by a hardboard and were presented with a grid of 21 target
objects that were identical but arranged differently on each side (see Figure
6.4.1). In general, “directors” instructed “matchers” to rearrange objects
to match their grid by describing details of each object (e.g., position, color,
size, or condition). After completion, “matchers” described the grid with
detailed features for verification.

CS contexts: CS instructions were played at the beginning of tasks to
elicit participants to communicate in CS mode. Participants were instruc-
ted to communicate in Spanish and name objects in Chinese or vice versa,
eliciting mixed adjective-noun constructions (i.e., Spanish adjectives with
Chinese nouns in Spanish ML or Chinese adjectives with Spanish nouns
in Chinese ML).

Unilingual contexts: Participants communicated and named objects
in either Spanish or Chinese to assess unilingual adjective-noun word
order.
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Figure 6.4.1. Illustration of the setup of the director-matcher task.

6.4.3 Comprehension task: Acceptability judgment using
a two-alternative forced-choice task

6.4.3.1 Materials

Critical sentences

Seventy-two CS sentences (i.e., thirty-six each for Spanish ML and
Chinese ML) and thirty-six unilingual sentences (i.e., eighteen each for
unilingual Spanish and Chinese) were generated. Nine base sentences were
first created in Spanish, each featuring an unilingual adjective-noun
construction. These were then translated into Chinese, resulting in nine
equivalent Chinese sentences. In both languages, nouns referred to the
nine target pictures from the production task, while adjectives described a
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single property of each picture (color, size, or condition). Each constru-
ction included only one adjective.

CS contexts: In CS contexts, target nouns in the nine Spanish base
sentences were replaced with their Chinese equivalents, and vice versa for
the Chinese base sentences. This resulted in nine Spanish sentences with
inserted Chinese nouns (i.e., Chinese noun insertion) and nine Chinese
sentences with inserted Spanish nouns (i.e., Spanish noun insertion). Simi-
larly, adjectives in the nine Spanish base sentences were replaced with their
Chinese equivalents, and vice versa for the Chinese base sentences. This
process resulted in nine Spanish sentences with inserted Chinese adject-
ives (i.e., Chinese adjective insertion) and nine Chinese sentences with
inserted Spanish adjectives(i.e., Spanish adjective insertion). These CS
sentences, featuring noun and adjective insertions, were then modified

according to four possible code-switching patterns based on the MLF
(Myers-Scotton, 1993, 2002) and MP (MacSwan, 1999), namely:

MLF+/MP+: the CS pattern was predicted by both the MLF and the MP
MLF+/MP—: the CS pattern was predicted by the MLF (but not by the MP)
MLF-/MP+: the CS pattern was predicted by the MP (but not by the MLF)
MLF—-/MP—: the CS pattern was predicted by neither the MLF nor the MP

This yielded a total of 72 CS sentences, i.e., 36 for the Spanish ML
and 36 for the Chinese ML (see Appendix 6.B for a full list of the
sentences). Each sentence featured only one instance of code-switching:
either a noun or an adjective inserted from the non-matrix language (i.e.,
Chinese in Spanish ML sentences, or Spanish in Chinese ML sentences;
see Table 6.4.3). Sentences representing different CS patterns were
compared pairwise in all possible combinations, with the number of
pairwise comparisons for each CS base sentence calculated using the
formula n*(n-1)/2 (i.e., n is the number of CS patterns for each CS base
sentence) (Stadthagen-Gonzalez et al., 2018). Thus, each CS base sentence

generated 6 pairwise comparisons and then generated 108 pair compari-
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sons for all 18 CS base sentences (i.e., 54 each for Chinese ML and Spanish
ML).

Unilingual contexts: In unilingual contexts, the nine base sentences
in both Spanish and Chinese were further modified to reflect adjective
positions within adjective-noun constructions.

This yielded a total of 36 unilingual sentences, i.e., 18 in Spanish and
18 in Chinese. These sentences were compared in pairs, with the contrast
in the placement of adjectives either before or after nouns. All compa-
risons only occurred within the same language, yielding a total of 18 pair
comparisons, i.e., nine in Spanish and nine in Chinese.

Table 6.4.3. Example critical sentence in different language contexts.

CS contexts

Chinese as matrix language Spanish as matrix language
Examples Predicted Examples Predicted
acceptability acceptability
REEE—RBSH gato. | MLF+/MP+ | Mi mama tiene un 3§ travieso. MLF+/MP+
(Pattern A) (Pattern A)
0B HF —R travieso . = MLF+/MP— | Mi mama tiene un gato @S #). | MLF+/MP—
(Pattern B) (Pattern B)
FiGiEE — R travieso. MLF—-/MP+ | Mi mamai tiene un @S # gato. = MLF—/MP+
(Pattern C) (Pattern C)
FiDEEH—R gato BRM. | MLF-/MP— | Mi mama tiene un travieso §§. MLF—/MP—
(Pattern D) (Pattern D)

Unilingual contexts

Chinese unilingual sentences Spanish unilingual sentences

RoEE—RESEHIE. Pre-nominal Mi mam4 tiene un gato Post-nominal
travieso.

BEEE—REESA.  Postnominal = Mimama tiene un travieso Pre-nominal
gato.

Translation [English]

My mom has a naughty cat.
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Filler sentences

Sixty-four CS filler sentences and sixty-four unilingual Chinese filler
sentences were included, focusing on classifier contrasts in mixed and
unilingual NPs. The outcomes of these filler items fall outside the scope
of the present study and will be reported in other studies. Sentences in
each mode were compared pairwise, generating 64 comparisons, i.e., 32
for CS mode and 32 for unilingual mode.

6.4.3.2 Procedure

This experiment was administered online using Qualtrics (Qualtrics,
LLC, Provo, UT, USA). Participants completed tasks sequentially in CS
and unilingual contexts. In CS contexts, they were presented with 108 pair
comparisons (i.e.,, 54 for Chinese ML and 54 for Spanish ML) and
instructed to choose the sentence that felt more natural when speaking to
other bilinguals, even if both sentences seemed equally natural or
unnatural. In unilingual contexts, they were instructed to choose one
sentence based on the same criterion as in CS contexts. In each context,
participants had to make a choice for each comparison before proceeding
to the next, without the option to revisit previous pairs. The experiment
followed a by-subject order design, with the order of sentence pairs and
sentences within each pair randomized across participants.

6.5 Results and analyses

6.5.1 Production task: director-matcher task

The recorded target constructions from both unilingual and CS
contexts were transcribed. Unilingual and mixed adjective-noun constru-
ctions displaying identified word order were extracted for further analysis.
In CS contexts, a total of 1,260 trials were initially collected, with 630 trials
from each matrix language. Of these, 244 trials, i.e., 242 from Spanish ML
and 2 from Chinese ML, were excluded due to: (1) unexpected adjective-
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noun structures, i.e.,, N + de + prepositional phrases (PP), which differ in
underlying syntactic structures and constraints from N + Adj (Bosque &
Picallo, 1996), and do not directly represent a syntactic conflict of adjective
placements in Spanish and Chinese; (2) or single noun production. This
resulted in 1,016 valid trials for analysis: 388 for Spanish ML and 628 for
Chinese ML. In unilingual contexts, a total of 1,260 unilingual trials were
collected (630 per language), of which 126 Spanish trials (10%) were
excluded due to the same reason, yielding 1,134 valid trials, i.e., 504 in
Spanish and 630 in Chinese.

6.5.1.1 Unilingual contexts: unilingual sentences

Spanish unilingual sentences: Participants produced a total of 504
trials with Spanish unilingual sentences, featuring Spanish constructions
(i.e., Spanish nouns paired with Spanish adjectives). A consistent pattern
was observed in these Spanish unilingual sentences:

1. Spanish nouns + Spanish adjectives (postnominal) (504 of 504, 100%)

(1) el gato naranja
the cat orange
DET N ADJ
(from speaker 22M)

Chinese unilingual sentences: A total of 630 unilingual Chinese
constructions (i.e., Chinese nouns paired with Chinese adjectives) were
obtained. Two distinct patterns were identified:

2. Chinese adjectives + Chinese nouns (prenominal) (627 of 630; 99.52%)

2 HBer T
black skirt
AD] N
(from speaker 21D)
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3. Chinese nouns + Chinese adjectives (postnominal) (3 of 630; 0.48%)
@) T G

skirt ~ green
N AD]
(from speaker 27D)

The majority of adjective-noun constructions in unilingual Spanish
and Chinese aligned with the default word order of each language:
postnominal adjectives in Spanish and prenominal adjectives in Chinese.
However, an exception was observed in unilingual Chinese, where 3 trials
(0.48%) deviated from this pattern, all produced by the same participant
(Speaker 27D).

6.5.1.2 CS contexts: CS sentences in Spanish matrix language

and Chinese matrix language

Spanish matrix language: For Spanish ML with mixed adjective-
noun constructions (i.e., Spanish adjectives with Chinese nouns), particip-
ants produced a total of 388 trials with identifiable word order. Four main
patterns were observed:

4. Chinese nouns + Spanish adjectives (MLF+/MP+) (361 of 388;
93.04%)
@ una  SEFR  verde

an  apple green
ART N  ADJ
(e.g., speaker 29D /30M)

5. Spanish adjectives + Chinese nouns (MLF—/MP—) (25 of 388; 6.44%)

(5)un  rosa J&
a pink  pig
ART ADJ N
(from speaker 20M)
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6. Spanish nouns + Spanish adjectives (no CS-postnominal) (1 of 388;
0.26%)

(6) una patata pequefia
a  potato small
ART N AD]J
(from speaker 01D)

7. Spanish adjectives + Spanish nouns (no CS-prenominal) (1 of 388;
0.26%)

(7)un negro cerdo
a  black pig
ART ADJ] N

(from speaker 09D)

Chinese matrix language: For Chinese ML with mixed adjective-
noun constructions (i.e., Chinese adjectives with Spanish nouns), a total
of 628 trials were yielded. Three patterns were observed:

8. Chinese adjectives + Spanish nouns (MLF+/MP+) (560 of 628;
89.17%)
(8) LA fresa
red strawberry
AD] N
(e.g., speaker 07D)
9. Spanish nouns + Chinese adjectives (MLF—/MP—) (63 of 628;
10.03%)
9) globo WA
balloon blue

N AD]
(from speaker 27D)
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10. Chinese adjectives + Chinese nouns (no CS-prenominal) (5 of 628;
0.8%0)

(10) 2T XY
broken egg
ADJ N
(from speaker 28M)

For both Chinese and Spanish matrix language sentences, the majority
of the mixed adjective-noun constructions involved Chinese or Spanish
noun insertions, which can be predicted by both the MP and MLF (see
Figure 6.5.1). However, neither the MP nor MLF model can account for
the occurrence of pattern (5), in which Spanish adjectives were used pren-
ominally, or pattern (9), where Chinese adjectives were used postnominally.
Notably, two unilingual Spanish and five unilingual Chinese constructions
were produced in CS contexts.

Figure 6.5.1. Distribution of nominal constructions in Spanish and Chin-
ese matrix languages within CS contexts.

CS sentences Unilingual sentences
100,00% 93040
93.0%%00 170,
90,00%
80,00%
70,00%
o 60,00%
S)
‘B 50,00%
-
8. 40,00%
é 30,00%
20,00% 10,037
10,00% 644% "
’ 0,26% 0,80%  026% 0%
0000, =1 : b0
MLF+/MP+ MLF—-/MP— Prenominal Postnominal

B Spanish matrix language m Chinese matrix language
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6.5.2 Comprehension task: acceptability judgment using
a two-alternative forced-choice task and
Thurstone’s law

6.5.2.1 Unilingual contexts: unilingual sentences

Spanish unilingual sentences: Participants chose postnominal adjec-
tives, which is the natural word order in Spanish, in 93.7% of the trials
(253 out of 270 trials). The remaining 6.3% of the trials featured preno-
minal adjectives, and these occurrences were dispersed across participants
and target objects, rather than being concentrated in a single speaker or
construction.

Chinese unilingual sentences: Participants showed a strong prefere-
nce for prenominal adjectives, consistent with the default word order in
Chinese, in 98.89% of the trials (267 out of 270 trials). A very small pro-
portion (1.11%, 3 trials) featured postnominal adjectives, produced by
three different speakers and involving three different target objects.

6.5.2.2 CS contexts: CS sentences

Participants’ responses in CS contexts were first analyzed using Thur-
stone’s law of Comparative Judgment, Case V (Thurstone, 1994). This
analysis examines the pairwise comparisons made by participants to gener-
ate a ranking of preferences among conditions and a measure of their
relative comparison. The measure values are relative to the lowest accepta-
ble pattern, conventionally set to zero (Stadthagen-Gonzalez et al., 2018).
For detailed explanations, refer to Thurstone (1994) and Stadthagen-
Gonzalez et al. (2018). Additionally, confidence intervals (Cls) were
calculated using Montag’s (2006) method for analyzing paired comparison
data. Notably, participants’ responses in the Spanish matrix language task
and the Chinese matrix language task were analyzed separately.
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Spanish matrix language

Table 6.5.1 summarizes the results of Thurstone’s measure for each
condition in the Spanish matrix language task. Notably, condition B
(MLF+/MP-) with a score of 0 indicates that it is the least favored option
compared to other conditions. The 95% confidence interval for the
Spanish matrix language data was 0.07. For detailed calculation steps of
Thurstone’s law and confidence interval, please refer to the supplementary
materials.

Table 6.5.1. Ranking and Thurstone measures for sentences presented in

Spanish as matrix language.

Rank Pattern Construction  Type of Example Thurstone

insertions measure

1 C. MLF—/MP+ ADJen+Nsp  Adjective insertion  Barry dibujo una £REB Y fresa.  2.28
2 A MLF+/MP+ Nc+ADJs»  Noun insertion Barry dibujé una % verde.  2.03
3 D. MLF-/MP-  ADJsp+Ncn  Noun insertion Barry dibujé una verde 8. (.13

4 B.MLF+/MP-  Nsp+ADJen  Adjective insertion  Barry dibujé una fresa ZR& (9. 0.00

A within-subjects ANOVA was then conducted to statistically analyze
the preference for each code-switching pattern. The result revealed a
significant effect of different patterns on participants’ responses in the
Spanish matrix language, F(3, 87) = 75.50, p < .001, n? = .72. Post-hoc
pairwise comparisons using Bonferroni correction indicated all comparis-
ons were significantly different (all p values <.001), except for the contrast
between pattern C (i.e., adjective insertion, ADJen+Nsp) and pattern A (i.e.,

noun insertion, Nen+AD]sp), as well as the contrast between patterns D
(ADJSP+NCN) and B (Nsp+ADJCN).

As shown in Table 6.5.1, although Spanish—Chinese bilinguals showed
the strongest preference for condition C (ADJen+Nsp), where adjective
insertion is predicted only by the MP, followed by condition A
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(NextADJsp), where noun insertion aligns with both the MLF and MP,
post-hoc pairwise comparisons revealed no significant difference between
them (p = 1, 7= 1.2). Similarly, the least preferred constructions, condition
D (ADJsp+Ncn) and B (Nsp+ADJcn), also showed no significant differe-
nce (p =1, #= 0.64). Overall, participants showed preferences for patterns
involving noun insertions (Condition A, Nexn+AD]sp), where adjectives
follow both the matrix language (MLF) and the language of adjectives
(MP), as well as adjective insertions (Condition C, ADJen+Nsp), where
adjectives align only with the adjective language.

Chinese matrix language

Following the same procedures, we calculated Thurstone’s measure
(see Table 6.5.2) and a within-subjects ANOVA for comparing patterns
in the Chinese matrix language. The 95% confidence interval in
Thurstone’s measure was 0.07. A within-subjects ANOVA showed a
significant effect of code-switching patterns, F(3, 87) = 115.50, p < .001,
n? = .80, indicating that the different conditions significantly influenced
participants’ acceptability of adjective-noun constructions in the Chinese
matrix language. Post-hoc Bonferroni corrections indicated all compari-
sons were highly significantly different (all p values < .001), except for the
contrasts between patterns B (i.e., MLF+/MP—, ADJsp+Ncx) and D (ie.,
MLF-/MP—, Nsp+ADJcx), as well as between patterns B (i.e., MLF+/
MP—, ADJsp+Nen) and C (i.e., MLF—/MP+, Nex+AD]sp).

Table 6.5.2. Ranking and Thurstone measure for sentences presented in
Chinese as matrix language.

Rank  Pattern  Construction Type of Example Thurstone
insertion measure
1 A MLF+/MP+  ADJon+Nsp  Noun insertion L H i T — B AT fresa.  4.20
2 C.MLF-/MP+  Ncn+ADJse  Adjective insertion  ELUEIH 7 — B H % verde 1.24
3 B MLF+/MP-  ADJsp+Nex  Adjective insertion  ELER I T — 40 verde %, 0.64

4 D MLF-/MP-  Nsp+ADJcx  Noun insertion ELHR I 7 — 1 fresa 201K, 0.00
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Table 6.5.2 shows that Spanish—Chinese bilinguals differed in their
acceptability of adjective-noun constructions across four conditions. They
showed a marked preference for Condition A, which involved noun
insertions (prenominal Chinese adjectives with Spanish nouns) and is
predicted by both the MLF and MP, compared to all other conditions (all
p values < .001). Regarding condition C, which features adjective inserti-
ons (Chinese nouns with postnominal Spanish adjectives), results suggest
comparable acceptability to condition B (p = 0.184, # = 2.27). Note that
condition C is predicted only by MP, whereas condition B is predicted
only by MLF. Additionally, bilinguals rejected condition D, which conta-
ins Spanish nouns with postnominal Chinese adjectives (noun insertions)
and is predicted by neither MLF nor MP. Overall, there was a clear
preference for pattern A (i.e., MLF+/MP+, ADJen+Nip, noun insertion)
over all other patterns in the Chinese matrix language.

6.6 Discussion

In this study, we examined how eatly Spanish—Chinese bilinguals
resolved the syntactic difference in adjective-noun placements between
Spanish (postnominal adjectives) and Chinese (prenominal adjectives) in
mixed constructions. Rather than solely evaluating the predictions of the
MLF and MP, we used these models as starting points to examine how
well they account for observed code-switching patterns. Our aim was to
assess whether the adjective-noun structures produced in Spanish—
Chinese code-switching align with either model’s predictions, and to
consider how the findings might inform or refine our understanding of
code-switching patterns.

Regarding the first research question, our findings revealed distinct
adjective-noun code-switching patterns in production and comprehension,
varying by matrix languages. In the Spanish matrix language, participants
predominantly produced noun insertions (NextAD]sp) in production,
while they favored both such noun insertions and adjective insertions
(ADJex+Nsp) in comprehension. In the Chinese matrix language, they
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consistently preferred prenominal Chinese adjectives with Spanish nouns
(ADJextNsp) in both tasks, also reflecting noun insertion patterns. Overall,
bilinguals favored noun insertions across both matrix languages, aligning
with previous findings (e.g., Parafita Couto et al., 2015; Van Osch et al,,
2023; Vaughan-Evans et al.,2020).

For the second research question, we evaluated the extent to which
the MLF and MP offer explanations for adjective placement in adjective-
noun constructions among early Spanish—Chinese bilinguals, and how
these explanations refine our understanding of code-switching patterns.
In production, most constructions aligned with both models in Spanish
(93.04%) and Chinese (89.17%) matrix languages, likely due to the
dominance of noun insertions. In comprehension, MP predictions could
explain more constructions in the Spanish matrix language, in line with the
findings observed in Vanden Wyngaerd (2017) in French—Dutch constru-
ctions. In the Chinese matrix language, both the MLF and MP are favored,
mirroring observations from Balam and Parafita Couto (2019) with
Spanish—English bilinguals in Northern Belize. In sum, participants
favored noun insertions aligning with both the matrix language (MLF) and
the language of adjectives (MP) in the Chinese matrix language, while they
preferred noun insertions aligned with both models and adjective
insertions that follow the order of the adjective languages (MP) in the
Spanish matrix language. Overall, these findings provide insights into how
mixed adjective-noun constructions were structured by Spanish—Chinese
bilinguals across languages and tasks. However, from a broader perspecti-
ve, these findings also suggest that, although the two competing theoreti-
cal frameworks, the MLF and MP, make partially different predictions
regarding preferred CS adjective-noun patterns, both clausal structure and
morphosyntactic properties of individual lexical items play roles in
constructing mixed adjective-noun constructions among bilinguals. This
also implies that no single grammatical constraint from these theoretical
frameworks can fully and solely account for observed patterns. Rather, a
more comprehensive understanding of the constructions of CS patterns
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requires considering the combined influence of both clausal structures and
morphosyntactic properties of individual lexical items.

Taking a closer look at our data, matrix language and language of
adjectives play a crucial role in adjective-noun order within mixed nominal
constructions. In both production and comprehension, when adjectives
aligned with matrix languages, participants consistently preferred the
adjective-noun order of matrix languages. Conversely, when adjectives
were inconsistent with matrix languages, participants tended to follow the
adjective-order of the language of adjectives. A more detailed inspection
of production tasks revealed that the adjective language overwhelmingly
matched the matrix language (623/628 in Chinese ML; 386/388 in
Spanish ML). This is likely due to the task design, which explicitly
instructed participants to name only the object in the other language and
likely promoted a high occurrence of noun insertions. This aligned with
findings in previous studies (e.g., Van Osch et al., 2023). Additionally, the
judgment data revealed a sole preference for inserting Spanish nouns in
Chinese contexts, whereas both Chinese nouns and adjectives were more
acceptable in Spanish contexts. This suggests that Spanish attributive
adjectives are less favored than Chinese adjectives in code-switching
nominal constructions. One possible explanation for this asymmetry may
be attributed to Spanish attributive adjectives functioning as gender
carriers, given that Spanish requires gender agreement between nouns and
adjectives at both syntactic and morphological levels (Balam & Parafita
Couto, 2019). This finding aligns with prior studies showing gender-
marked adjectives are infrequently produced in mixed noun-adjective
constructions during CS (Parafita Couto & Gullberg, 2019).

A particularly notable finding from the production tasks is that
participants employed two types of nominal constructions with postnom-
inal adjectives in Spanish ML in both unilingual and CS contexts: (1) N +
Adj (see example 11) and (2) N + de-PP (see example 12). The use of both
constructions may stem from the fact that both structures function
similarly for classificatory adjectives (i.e., those denote a property of nouns,
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such as color, size, shape, etc.; see Bosque & Picallo, 1996) to modify head
nouns. Another plausible explanation for high occurrences of N + de-PP
constructions may be attributed to structural priming during production,
where one speaker’s use of constructions would increase the likelihood
that another speaker would repeat or prime them to produce similar
constructions (see detailed descriptions below).

11. Chinese nouns + Spanish adjectives

(11) un M gris
themasc  cat grey
Det N Adj

12. Chinese nouns + Spanish prepositional phrases

(12) un M de color blanco

thCMASC cat of color white
Det N de-PP

As mentioned above, one issue that needs to be mentioned in
production tasks is structural priming in code-switching, where one
speaker’s code-switching behavior would facilitate similar patterns in
another (Fricke & Kootstra, 2016). Analyzing spontaneous English—
Spanish code-switching dialogues, Fricke and Kootstra (2016) found that
bilinguals” behavior would prime each other regarding the tendency and
grammatical frame of code-switching (Fricke & Kootstra, 2016). Similarly,
Berghoff et al. (2023) showed that lexical repetition enhances code-
switching at points of non-shared word order in Afrikaans—English
bilinguals, highlighting the interaction between internal (word order) and
external (e.g., priming) factors in code-switching. In our study, we
observed comparable structure priming in code-switching between
“directors” and “matchers” in paired production tasks, as illustrated in
Appendix 6.C. During production, “directors” always described object
details (e.g., position, color, size, or condition) to guide “matchers” in re-
arranging objects, and “matchers” described the same details to verify the
match, eliciting mixed adjective-noun constructions from both sides. This
interaction seems to facilitate “matchers” to repeat or produce similar
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code-switching structures as “directors”, potentially reducing the opportu-
nity to observe their spontaneous code-switching patterns.

While our study did not fully capture spontaneous speech or naturally
occurring code-switching, previous research has demonstrated that
experimental data often reflect patterns similar to those found in corpus-
based studies. For instance, in well-established bilingual communities like
Papiamento—Dutch communities in the Netherlands, bilinguals often
favor the minority language (Papiamento) as the matrix language, with
insertions from the majority or societal language (Dutch), while the reverse
pattern is less frequently accepted (e.g., see corpora data in Parafita Couto
& Gullberg, 2019 and semi-experimental data in Van Osch et al., 2023).
Although the Spanish—Chinese bilingual community in Barcelona is still
relatively young, bilinguals share a relatively stable and homogeneous
linguistic background that supports the regular use of Chinese and Spanish.
This may contribute to the emergence of shared community norms and
promote more widespread and systematic code-switching behavior. Thus,
although our data do not offer definitive evidence regarding the directio-
nality of code-switching, we anticipate that bilinguals in this community
may exhibit similar patterns to those observed in more established
bilingual communities. This hypothesis would have to be investigated in
future research.

6.7 Conclusion

This study is the first to empirically examine how mixed adjective-
noun constructions are structured in light of syntactic differences in
adjective placement among Spanish—Chinese bilinguals. Our findings
provide preliminary evidence that the language of adjectives (as predicted
by the MP) plays a crucial role in adjective placement within Spanish
matrix language sentences, while bilinguals are sensitive to both clausal
structure (as predicted by the MLF) and the languages of adjectives (MP)
when constructing mixed adjective-noun patterns in Chinese matrix
language sentences. Parallel to trends observed in other bilingual



226 The Role of Lexico-Syntactic Features in Noun Phrase Production
and Comprehension

communities, we also found a general preference for noun insertions
across ML contexts. Additionally, our results highlight the potential
influences of syntactic priming and emerging community norms on
bilinguals’ adjective-noun CS patterns. Together, these results offer new
insights into how bilinguals navigate syntactic differences, particularly the
interplay between matrix language and adjective language in shaping
adjective-noun order in relatively young bilingual communities. This study
contributes valuable data from an understudied bilingual population,
advancing our understanding of how syntactic constraints shape adjective-
noun CS patterns and laying the groundwork for future research on the
directionality and constraints of code-switching in this language pair and
community.
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Appendix

Appendix 6.A Overview of studies comparing the MLF and MP models
regarding mixed adjective-noun nominal constructions (i.e., this form was

built based on Bierings et al., 2019).

Studies Language Tasks Findings Findings
pairs regarding MP regarding MLF
® Naturalistic ® No convincing ® Support for the
Parafita Welsh—English data (corpora) evidence for MLF (compared

Couto et al.
(2015)

(Wales, UK)

® Llicitation task

supporting the MP

to MP)

® Auditory ® Inconclusive ® Need more
judgment task evidence to draw
conclusions
Welsh—English ® Naturalistic ® Partly support the ® Support for the
(Wales, UK) data (three MP in all language MLF in all
Parafita Spanish—English corpora) pairs (less than language pairs
Couto & (Miami, USA) MLF)
Gullberg Papiamento—
(2019) Dutch
(The Netherlands)
® Naturalistic ® Evidence for ® Highly support
Balam & Spanish—English data supporting the MP for the MLLF
Parafita (Northern Belize) (Sociolinguistic ~ (less than the MLF)
Couto (2019) interviews)

Spanish—Dutch

® Llicitation task

® Support for the

® Support for the

(The Netherlands) MP (most common  MLF (most
Van Osch et  Papiamento— patterns are noun common
al. (2023) Dutch insertions) patterns are
(The Netherlands) noun insertions)

Bierings et

Kagqchikel-Spanish
(Patzun,

® Llicitation task

® The adjective
positions contra

the prediction of

® The adjective
positions contra

the prediction of

al. (2019) Guatemala) the MP (may due the MLF (may
to task-effect, and due to task-
need more effect, and need
evidence) more evidence)
Vanden French-Dutch ® 3-points ® Highly support for ® Supported for
Wyngaerd (Brussels, Belgium) grammatical the MP (more than the MLF, less
(2017) judgment task the MLF) than the MP
® 5-point Likert ® No particular ® No particular
Stadthagen-  Spanish-English judgment task support for the support for the
Gonzilez et (Mexicans in the 2-Alternative MP, but combined MLEF, but
al. (2019) US.A) forced choice explanation with combined

judgment task

the MLF

explanation with
the MP
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Olson (2024)

Parafita
Couto et al.
(2017)

Vaughan-
Evans et al.
(2020)

Pablos et al.
(2019)

Spanish—English
(Online platform)

® 2_Alternative
forced choice
judgment task

® Replicated the
result of
Stadthagen-
Gonzilez et al.
(2019)

® Replicated the
result of
Stadthagen-
Gonzilez et al.
(2019)

Welsh—English

® EEG study
(ERPs data, a

® No convincing

support for the MP

® Support for the
MLF (more than

(Wales, UK) sentence MP), need
verification complementary
task) evidence

® LEG study ® No convincing ® Clear support for

Welsh—English (Behavioral support for the MP the MLF (noun

(Wales, UK) and ERPs insertions are
data) common

patterns)
® EEG study ® No particular ® No particular
(ERPs data, support for the MP support for the

Papiamento— comprehension MLF (no

Dutch srudy) preference

(The Netherlands) between noun-

adjective

switches)
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Appendix 6.B Sample sentences used in the comprehension task in

Chapter 6.

Unilingual base sentences
Target Spanish Chinese Translation
objects [English]
gato/ﬁ'ﬁ’}h Mi mama tiene un gato Biima — RS . My mom has a naughty
[Cat] travieso. cat.
globo/, | Hayun globo rosa flotando | Rl — A IS There is a pink balloon
ﬂ%[balloon] en el cielo. PR, floating in the sky.
cerdo/ ¥ En los cuentos de hadas, FEGE, BRAE—R In fairy tales, Wilbur is
[plg] Wilbur es un cerdo HE EH FI"Jﬁ 3 2 smart Pig~
inteligente.
guante/zjE Mary perdié un guante WEHE T — R nFE. Mary lost a green
£ [glove] verde. glove.
huevo/#4 | Tomle dio a suhermanaun | JHa4s T flilkik— /& # Tom gave his sister a
i [egg] huevo cocido. I, cooked egg.
patata/+ | Jack vio una patata RuERFEER T Jack saw a spoiled
E[p()tat()) estropeada en la cocina. BRI potato in the kitchen.
falda/# 7 | Lisa tiene una falda TP E — &= (3R T Lisa has a beautiful
[skirt] hermosa. skirt.
fresa/¥E %G | Barry dibujo una fresa EL 3 ) T — g 0 1 B Barry drew a green
[strawbetty] | verde. strawberry.
manzana/ Blancanieves se comié una AEAFEG T —NEHEN Snow White ate a
3R [apple] | manzana venenosa. SR poisonous apple.
Code-switched sentences [CS contexts]
Target Spanish as matrix Chinese as matrix Predicted
objects language language acceptability
Mi mama tiene un 4 PABIBAT — RES I gato. MLE+/MP+
travieso.
Mi mama tiene un gato WA | RIEINE — R travieso M. MLF+/MP—
7.
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gato/ M Mi mama tiene un ¥ 1] AU A — Al travieso. MLF-/MP+
[Cat] gato.
Mi mama tiene un travieso Rigimsg—H gato 5. MLF-/MP-
i
Hay un SEK rosa flotando Reas B2 — AN £ MLF+/MP+
en el cielo. globo.
globo/% Hay un glob() iyt rr) RSB — rosa SEK. MLF+/MP—
i:j%[balloon] flotando en el cielo.
Hay un iy v globo Rash B2 — NS IR rosa. MLF-/MP+
flotando en el cielo.
Hay un rosa S BK flotando Ko th B — globo it MLEF-/MP—
en el cielo. f].
En los cuentos de hadas, FEGE, BRAE—R MLF+/MP+
Wilbur es un % inteligente. T cerdo.
En los cuentos de hadas, FEGE, BRAE—R MLF+/MP—
Wilbur es un cerdo B [#]. inteligente .
cerdo/ ¥ )
[pig] En los cuentos de hadas, HFEGE, BRAE—R MLF-/MP+
Wilbur es un BB cerdo. ¥ inteligente.
En los cuentos de hadas, EHITE, BURAZ R MLF-/MP-
Wilbur es un inteligente J&. cerdo HEAF .
Mary perdié un FE verde. HEiE T — Rt MLF+/MP+
guante.
Mary perdié un guante oy HINE T —H verde FE. MLF+/MP-
.
guante/ F
glove] Mary perdi6 un ¢ 1] HHE T —HFE verde. MLF-/MP+
guante.
Mary perdié un verde FE. HWET —R guante gy MLF-/MP—
.
Tom le dio a su hermana un GUYE T A ik fk — > & 3 MLF+/MP+
4% cocido. I huevo.
huevo,/ 1 Tom le dio a su hermana un s T Ak ik — A cocido | MLE+/MP—
 [ege] huevo & 2. pEre
Tom le dio a su hermana un G2 T b ik ik — SR MLF-/MP+
# Z1 huevo. cocido.
Tom le dio a su hermana un B T ik — 4 huevo MLF-/MP-

cocido MY ZE.

R
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Jack vio una +5 ANREFHFEER T —A MLF+/MP+
estropeada en la cocina. AR G patata.
Jack vio una patata AR ANRAEEFERERT A MLF+/MP—
en la cocina. estropeada 1. 5.
patata/ +
Hpotato) | Jack vio una BT patata | ANTELEE P AR T —4 MLE-/MP+
en la cocina. +5 estropeada.
Jack vio una estr()peada + ANREFHFEER T —A MLEF-/MP—
& en la cocina. patata A5 .
Lisa tiene una #8 1 WA — 251 falda. MLF+/MP+
hermosa.
falda/ BT Lisa tiene una falda V22 [t WP — 4% hermosa # 1. MLF+/MP-
[skirt] Lisa tiene una Y51 falda. WP — 4% T hermosa. MLF-/MP+
Lisa tiene una hermosa & WHPAE — % falda S5 1. MLEF-/MP—
¥
Barry dibujé una B RS | — it fresa. MLF+/MP+
verde.
fresa/ﬁﬁ Barry dibujé una fresa a3 EESH 7 — i verde HL%F. MLF+/MP-
[strawberry] fry.
Batry dibujé una N} ERSH | — Wi 5% verde. MLF-/MP+
fresa.
Batry dibujé una verde = RS T — 5 fresa ZE 1. MLEF-/MP—
A
Blancanieves se comi6 una AEAFENG T —NMEHEN MLF+/MP+
3R venenosa. manzana.
Blancanieves se comié una HE AT T — venenosa | MLE+/MP—
manzana A 5 [1. SRR
manzana/
3 Hifapple] | Blancanieves se comi6 una HAEANFEG T —PER MLF-/MP+
1 # 1Y manzana. venenosa.
Blancanieves se comi6 una AEAFEN T — manzana MLF-/MP-
venenosa 3 5. HEEM.
Unilingual sentences [Unilingual mode]
Target Spanish Chinese Predicted
objects acceptability

T A — AR <.

Mi mama tiene un gato

travieso.

Post-nominal
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gato/ M PADWAT — RS %, Mi mama tiene un travieso Pre-nominal
[Cat] gato.
RTEHPE —S[BRH B | Hay un globo rosa flotando Post-nominal
globo/ . en el cielo.

Bk [balloon]

R P E — M ORS
K.

Hay un rosa globo flotando

en el cielo.

Pre-nominal

FEEGHE, BURAZ—R
FEUEHI).

En los cuentos de hadas,

Wilbur es un cerdo

Post-nominal

inteligente.
cerd(l)/jﬁ HFEGE, BRAE—R En los cuentos de hadas, Pre-nominal
[pigl 14 B (% Wilbur es un inteligente
cerdo.
WEHE T — AP0 Mary perdi6é un guante verde. Post-nominal
guante/F- fry.
£ |glove] WEHE T —Hg a3 Mary perdié un verde guante. | Pre-nominal
E
Bs T Ak dk— /N8 | Tom le dio a su hermana un Post-nominal
B huevo cocido.
huevo/ % — . p
. B2 T ARtk — A& # | Tom le dio a su hermana un Pre-nominal
H [ege] 1 X8 2 cocido huevo.
AN REERER T —A | Jack vio una patata Post-nominal
+E AR, estropeada en la cocina.
patata/ + - -
= AN FHEES T —4 | Jack vio una estropeada Pre-nominal
A [potato) AFFRNEE. patata en la cocina.
falda/ T TP E — %88 T = 1 Lisa tiene una falda hermosa. Post-nominal
[skirt] NI E — &= (3R T Lisa tiene una hermosa falda. Pre-nominal
L3 7 — PR Barry dibujé una fresa verde. Post-nominal
fresa/ B4 ff1.
[strawberry] B ] | — s B Barry dibujé una verde fresa. Pre-nominal
.
HEANFENG T —ANEREG | Blancanieves se comié una Post-nominal
1. manzana venenosa.
manzana/

3 R [apple]

HEAEIZ T —DNHEEM
¥R

Blancanieves se comi6 una

venenosa manzana.

Pre-nominal
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Appendix 6.C Examples of code-switching patterns produced by a
paired “director” and “matcher”.

Paired director and matcher in the production task in Chinese matrix
contexts
Director (Speaker 19) Matcher (Spaker 20) Comparison of
two patterns

1. N + de-PP 1. N + de-PP same
un FE de color amatillo un FE de color amarillo
Det glove of color yellow Det glove of color yellow

2. N + de-PP 2. N+ Ad different

una #¥ de color negro una # ¥ negra
Det skirt of color black Det skirt black

3. N+ de-PP 3. N + de-PP same
una FLEE de color blanco una FLEE de color
Det sreawberry of color white blanco

Det sreawberry of color white

4. N + de-PP 4., N + de-PP same
un i de color gris un i de color gris
Det cat of color grey Det cat of color grey

5. N+ Adj 5. N + de-PP different
un [ IR azul un B de color azul
Det balloon blue Det balloon of color blue

6. N+ Adj 6. N+ Adj same
un X completo un X5 completo
Det egg complete Det egg complete

7. Adj+N 7. Adj+N same
un pequeno +5 un pequeno +5
Det small potato Det small potato




Chapter 7

General Discussion
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This thesis represents the first comprehensive, multi-method inves-
tigation into how Spanish—Chinese bilinguals manage lexico-syntactic
features across both unilingual and bilingual contexts. By employing a
combination of behavioral, neurocognitive, and multi-task paradigms, the
research seeks to address the central question of how bilingual individuals
process grammatical and structural differences between typologically
distinct languages. Specifically, we thoroughly explored how the interplay
of linguistic, cognitive, and social factors, as well as task type/demands
and community characteristics, shapes bilinguals’ processing of grammati-
cal patterns in unilingual and bilingual contexts. By doing so, this thesis
therefore advances our understanding on several aspects: first, undersc-
oring how two different linguistic systems are processed, integrated, and
interact in bilinguals’ minds; second, providing in-depth understanding of
the similarities and differences when processing diverse lexico-syntactic
features across unilingual and bilingual contexts; third, highlighting bilin-
guals’ shared underlying mechanisms for processing functionally compa-
rable lexico-syntactic features across their languages; fourth, pointing out
the importance of exploring bilingualism as discovery science.

More precisely, through a series of (semi-)experimental tasks, we
examined how Spanish—Chinese bilingual speakers process and produce
key lexico-syntactic features, including grammatical gender, classifiers, and
adjective placement in both unilingual and bilingual contexts. This line of
inquiry was motivated by the typological differences between Spanish and
Chinese, which, despite their typological and grammatical divergence,
share comparable lexico-syntactic features. Moreover, research remains
limited on how bilinguals navigate such cross-linguistic differences and
comparable lexico-syntactic features during language processing and
production across different contexts. To address this gap, we investigated
five critical issues in depth: first, we examined and identified the gender
congruency effect in Spanish NPs among Spanish speakers within uniling-
ual contexts; second, we explored early Spanish—Chinese bilinguals’ under-
lying mechanism of gender assignment in mixed Spanish—Chinese NPs
within bilingual contexts; third, we investigated the classifier congruency



General Discussion 237

effect in Chinese NP production within unilingual contexts among
Mandarin Chinese speakers and early Spanish—Chinese bilinguals, using
behavioral and electrophysiological measures to quantify the similarity and
robustness of this effect across the two groups; fourth, we studied the
underlying mechanism of classifier assighment among early Spanish—
Chinese bilinguals in mixed Chinese—Spanish NPs within bilingual
contexts; fifth, we examined how early Spanish—Chinese bilinguals resolve
conflicts arising from adjective-noun word order differences across Span-
ish and Chinese in both unilingual and bilingual contexts.

In this chapter, we revisit the overarching research question that
shaped the thesis and provide an integrated summary of the key findings
from each chapter. We discuss how the results contribute to a deeper
understanding of the processing involved in managing lexico-syntactic
structures in both unilingual and bilingual contexts across Spanish and
Chinese. Emphasis was placed on how bilinguals navigate grammatical
gender, classifiers, and adjective-noun word order conflicts, shedding light
on how the two language systems interact and interplay during bilingual
language production and comprehension. We conclude this chapter with
a discussion of the limitations of this thesis, including methodological
constraints and the limited participant scope, and suggest directions for
future studies to address these issues.

7.1 Discussion of chapter findings

In Chapter 2 of this thesis, we explored whether grammatical gender,
as a lexico-syntactic feature in Spanish, is used to competitively select
determiners in NP production by Spanish speakers, and whether this
competition is reflected in a gender congruency effect. This was motivated
by the conflicting findings in previous studies on Romance languages
regarding the presence of the gender congruency effect (see Wang &
Schiller, 2019; S4 Leite et al., 2022; and Biurki et al., 2023 for an overview).
In this chapter, we therefore employed a PWI-based picture naming task
to probe the presence of the gender congruency effect. According to the
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lexical selection by competition theory (Levelt et al., 1999; Roelofs, 2003),
speakers take longer to select and produce a target word when more highly
non-target words are activated and compete for selection. Based on this,
our working hypothesis was that Spanish speakers would name target
pictures faster when distractor words matched the target in grammatical
gender (gender-congruent condition), compared to when they did not
(gender-incongruent condition). In line with our hypothesis, we predicted
shorter naming latencies in gender-congruent conditions than in gender-
incongruent conditions. Our results indicated a significant gender congru-
ency effect in Spanish NP production, with participants naming targets
significantly faster when paired with gender-congruent distractors than
with gender-incongruent ones. As such, we provide clear evidence for the
presence of the gender congruency effect in Spanish NP production.

Our behavioral results are important for several reasons: first, the
significantly faster naming latencies in gender-congruent conditions
suggest the presence of a gender congruency effect during gender proce-
ssing; second, the gender congruency effect implies that competition
occurred during the process of gender feature selection, in which different
gender values for the target picture and the distractor were activated in the
gender-incongruent condition, and gender features of distractors compe-
ted for selection at the lemma level; third, the statistically significant longer
naming latencies in gender-incongruent conditions also suggests that the
competition can be reflected by a naming latencies effect in Spanish NP
production. Taken together, this study provides crucial behavioral evid-
ence for the presence of the gender congruency effect in Spanish NP
production, contributing to addressing the controversial findings in
Romance languages. Moreover, it provides insights into how grammatical
gender is processed and produced in unilingual Spanish contexts, laying
the foundation for a broad exploration of lexico-syntactic features across
languages and contexts.

In Chapter 3 of this thesis, we shifted the focus to grammatical
gender assignment in mixed Spanish—Chinese NPs by early Spanish—
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Chinese bilinguals. Having established how grammatical gender is
processed and produced in unilingual Spanish NPs in Chapter 2, we were
interested in examining how it is processed and assigned in Spanish—
Chinese bilingual NPs. Here, we asked the fundamental question of which
gender assignment strategy, i.e., a masculine default strategy (e.g., el ST
“thesasc tablerry”) or a translation equivalent strategy (e.g., la & 7
“therrm tablerrn”, where the Spanish equivalent of “table”, mesa, is
feminine), early Spanish—Chinese bilinguals use when assigning Spanish
grammatical gender (masculine or feminine) to Chinese nouns in mixed
Spanish—Chinese NPs. Previous studies have suggested that gender
assignment strategies vary depending on linguistic, cognitive, and sociolin-
guistic factors, as well as task type and demands (cf. Bellamy & Parafita
Couto, 2022). Accordingly, we predicted that early Spanish—Chinese
bilinguals would employ different strategies across tasks, reflecting the
combined influence of task type as well as linguistic, cognitive, and
sociolinguistic factors. Using a multi-task approach, we found task-
dependent variation in gender assignment, with bilinguals employing both
masculine default and translation equivalent strategies in production, while
showing a clear tendency toward the translation equivalent strategy in
comprehension. Moreover, we highlighted that the diverse social network
in the community, task demands, metalinguistic awareness, and linguistic
variability play crucial roles in shaping bilingual language use.

Our study underscores the importance of documenting variation in
bilingual communities for several reasons: first, our study is the first to
explore gender assignment strategies in mixed Spanish—Chinese NPs using
multiple tasks, offering fresh insights into gender assignments in bilingual
speech; second, through explaining gender assignment patterns by early
Spanish—Chinese bilinguals, we contribute to an understanding of the cog-
nitive processes underlying gender assignment in bilingual contexts; third,
our study provides evidence that variation in gender assignment is shaped
not only by linguistic properties but also by task type and community
characteristics, emphasizing the need for further research on how these
factors interact in bilingual populations; fourth, our findings suggest that
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the variability in gender assignment strategies not only defines uniformity
but also creates a shared norm within the bilingual community. This
emphasizes the collective adaptability in language use and highlights
bilingualism as an adaptive response to social and cognitive demands.
Together, our study provides a crucial piece of evidence for understanding
how grammatical gender, as one of the lexico-syntactic features, is navi-
gated in bilingual contexts.

Chapter 4 extends the investigation of lexico-syntactic features by
turning to a typologically different language, Mandarin Chinese, which
features a classifier system that is comparable to grammatical gender. More
precisely, we were interested in examining the processing and production
of unilingual Chinese classifier-NPs by early Spanish—Chinese bilingual
speakers. In previous literature, it is well-established that classifiers, similar
to grammatical gender, undergo a comparable competitive selection proc-
ess in Chinese NP production by monolingual speakers (e.g., Wang et al.,
2019; also see Wang & Schiller, in press and Qian, in press for an
overview). This process is evidenced by the classifier congruency effect,
analogous to the gender congruency effect observed in Spanish in Chapter
2 (see an overview of gender congruency effects in Wang & Schiller, 2019
and Sa Leite et al., 2022; classifier congruency effects in Wang et al., 2019
and Huang & Schiller, 2021). However, the critical question we inves-
tigated in this chapter is whether bilingual speakers undergo a similar
competitive selection process when producing Chinese classifier-NPs,
particularly whether this is reflected in behavioral and electrophysiological
evidence. Yet, to our knowledge, limited research has investigated how
this process unfolds in bilingual speakers, especially using neurocognitive
methods. Therefore, our primary research question was whether early
Spanish—Chinese bilinguals show a classifier congruency effect in Chinese
NP production. To ensure the robustness of our investigation, we
included Mandarin Chinese speakers as a comparison group. Using a PWI-
based picture-naming task, we examined naming latencies to assess
whether the selection of classifiers is behaviorally competitive, and we
analyzed electrophysiological responses to determine whether classifier
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violations elicit electrophysiological correlates such as an N400-like effect.
By doing so, we probed the presence of the classifier congruency effect in
Chinese NP production by Spanish—Chinese bilingual speakers, both
behaviorally and electrophysiologically.

Our behavioral results revealed a robust classifier congruency effect
in both groups, which entailed significantly shorter naming latencies when
the target picture and distractor word matched in classifiers (classifier-
congruent conditions) compared to when they mismatched (classifier-
incongruent conditions). This suggested that a competitive selection
process was involved in classifier retrieval during NP production in
classifier-incongruent conditions. At the neurocognitive level, we found
an ERP correlate that was consistent with the N400 component in both
groups, which was elicited by classifier-incongruent conditions. Critically,
we observed a more negative-going N400-like wave in classifier-incongt-
uent compared to classifier-congruent conditions in both groups. Taken
together, our study provides crucial behavioral and electrophysiological
evidence for the presence of a classifier congruency effect in Chinese NP
production among bilinguals. Moreover, it offers insights into the
similarities in the underlying mechanisms involved in classifier processing
and selection across both groups in unilingual Chinese NP production. As
such, obtaining a clearer picture of how classifiers are processed in
unilingual Chinese NPs by bilinguals could be a critical milestone in under-
standing how they manage lexico-syntactic features in unilingual contexts.

Chapter 5 continues the investigation of classifier selection in
Mandarin Chinese by early Spanish—Chinese bilingual speakers and exte-
nds it to Chinese—Spanish NP in bilingual contexts. This chapter was built
directly on Chapter 3, with a shifted focus on the classifier assignment in
mixed Chinese—Spanish NPs. Thus, we asked an identical question as in
Chapter 3 to examine which classifier assignment strategies early Spanish—
Chinese bilinguals employ when assigning classifiers to Spanish nouns in
mixed NPs, such as a translation equivalent strategy (e.g., —#& drbol, [one

+ specific-classifier-kel + tree], “one tree”, where the expected-specific
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classifier for the Chinese equivalent of “tree”, # /shud/, is #E /kel/, “a
specific classifier used for plants”) or a default strategy (e.g., — 7" drbol,
[one + general-classifier-ge4 + tree|, “one tree”, where the general
classifier 7~ /ge4/ is used as default in Chinese). Employing a multi-task
approach parallel to Chapter 3, we observed a remarkably similar task-
dependent variation in classifier assignhment among Spanish—Chinese
bilinguals, mirroring the grammatical gender assighment patterns reported
in Chapter 3. This was evidenced by their use of both default and
translation equivalent strategies in production, while they favored the
translation equivalent strategy in comprehension.

Crucially, this study revealed that the mixed strategies bilinguals use
for classifier assignment closely mirror the patterns observed in gramma-
tical gender assignment in mixed Spanish—Chinese NPs within the same
bilingual community (see Chapter 3). These parallels highlight the roles of
diverse social networks in the community, task demands, metalinguistic
awareness, and linguistic variability in influencing bilingual language use.
Moreover, our study suggests that exposure to diverse language practices
promotes a high degree of adaptability and flexibility in how bilinguals
process grammatical features. Together, this study provides key evidence
that bilinguals rely on comparable underlying mechanisms for processing
and assigning grammatical gender and classifiers in mixed NPs, thereby
advancing our understanding of how Spanish—Chinese bilinguals manage
comparable lexico-syntactic features across languages in bilingual contexts.

In Chapter 6 of this thesis, we shift focus from language-specific
lexico-syntactic features (grammatical gender and classifiers) to a shared
feature, adjective placement, which exists in both Spanish and Chinese but
is realized differently. Specifically, we evaluated how syntactic constraints,
proposed by two models (the MLF and MP), shape bilinguals’ code-
switched adjective-noun patterns and code-switching behaviors. Alongsi-
de this aim, we also examined whethet noun insertion, which was docum-
ented as the preferred pattern in previous studies (e.g., Parafita Couto et
al., 2015; Vanden Wyngaerd, 2017; Van Osch et al., 2023), is preferred by
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Spanish—Chinese bilinguals. Previous studies yielded inconclusive results
regarding which model could fully explain grammatical patterns in
adjective placement in code-switched speech (see Section 1.2.3 and
Chapter 6 for detailed descriptions). Building on this, we extended the
investigation of adjective placement to an understudied language pair and
bilingual population in both unilingual and bilingual contexts. In doing so,
we examined the code-switching patterns that early Spanish—Chinese
bilinguals favor in production and comprehension. Moreover, we also
investigated how the MLF and MP frameworks inform adjective place-
ment in mixed adjective-noun constructions, thereby refining our under-
standing of code-switching patterns. Employing a multi-task approach, we
observed that adjective-noun patterns vary across matrix languages and
language contexts. Specifically, our results revealed a consistent preference
for the expected default word orders in unilingual contexts (prenominal in
Chinese, postnominal in Spanish). In bilingual contexts, Spanish matrix
language data supported MLF predictions in production, but MP better
explained both production and comprehension patterns. In contrast,
Chinese matrix language data supported both models. Additionally, noun
insertions were preferred over adjective insertions, aligning with trends in
other bilingual communities.

This study, to our knowledge, is the first to empirically examine
adjective placement conflicts in Spanish—Chinese code-switching, prov-
iding new insight into how the interplay of task type, language mode, and
grammatical constraints proposed by the two models shapes mixed
adjective-noun constructions in bilingual production and comprehension.
Our findings provide evidence that, although the two models make comp-
eting predictions regarding adjective placement, both matrix language
structure (MLF) and morphosyntactic properties of individual lexical
items (MP) contribute to constructing mixed adjective-noun constructions
among Spanish—Chinese bilinguals. These results challenge the singular
predictions proposed by each model individually and suggest that no single
grammatical constraint from either model can fully explain the observed
code-switching patterns. Instead, a more comprehensive understanding of
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mixed adjective-noun constructions requires acknowledging the combi-
ned influence of both clausal structures and morphosyntactic properties
of individual lexical items. Together, our study contributes valuable data
from an understudied language combination and bilingual community,
offering new insight into how grammatical constraints shape bilingual
code-switching patterns and complements existing research on adjective
placement in bilingual speech. Moreover, this study fills a crucial gap in
our understanding of how typologically distinct languages interact at the
shared lexico-syntactic level, where shared grammatical features exist in
both languages but are realized differently, highlighting the complex
interplay between structural constraints and bilingual processing mech-
anisms.

7.2 'The broader picture

Taking all chapters together, this thesis lays the groundwork for a new
line of inquiry into bilingual lexico-syntactic processing by presenting the
first comprehensive, multi-method investigation of grammatical gender,
classifiers, and the linear order of the adjectives and nouns in Spanish—
Chinese bilinguals. To achieve this, we first examined Spanish speakers
and Mandarin Chinese speakers, not only to establish baseline patterns,
but also to gain a more nuanced understanding of how lexico-syntactic
features are navigated in unilingual contexts. This foundation enables a
more robust examination of how Spanish—Chinese bilinguals navigate
these lexico-syntactic features in bilingual contexts. We also employed a
multi-task approach, including an elicitation task, a repetition task, and a
forced-choice acceptability judgment task, combined with behavioral and
neural measures, such as a picture-naming task and electrophysiological
measures, to examine several critical issues of bilingual lexico-syntactic
processing across languages and contexts.

To address the first critical issue outlined in the Introduction and
Chapter 2, we employed a behavioral picture-naming task to investigate
whether grammatical gender is competitively selected during NP produ-
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ction in unilingual Spanish. By doing this, we learnt that gender agreement
between Spanish nouns and other elements (e.g., determiners and adject-
ives) is manifested by the reflection of the gender congruency effect in NP
production. In other words, gender congruency between nouns and
determiners (i.e., whether or not the nouns and determiners agree in
gender) serves as a key factor in eliciting the gender congruency effect in
Spanish speakers’ production. This finding has directly demonstrated how
grammatical gender is processed in unilingual contexts, establishing the
foundation for the subsequent investigation of grammatical gender, parti-
cularly for exploring how grammatical gender is processed and assigned in
mixed NPs within bilingual contexts.

After establishing the processing of grammatical gender in unilingual
Spanish NPs, we then turn to the second critical issue, which concerns the
assignment of grammatical gender in mixed NPs within bilingual contexts.
To tackle this issue, we employed a multi-task approach to investigate how
early Spanish—Chinese bilinguals assign gender to Chinese nouns in mixed
NPs during production and comprehension, and to identify the gender
assignment strategies they employ. We observed task-dependent variabil-
ity in gender assignment and identified varied gender assignment strategies
across tasks. These findings imply that the interplay of social network, task
type, and cognitive demands plays a crucial role in shaping bilinguals’
gender assighment patterns, highlighting the flexible and adaptable nature
of bilingual language processing. Combined with the investigation of
grammatical gender processing in unilingual contexts, these two studies
provide comprehensive insights into how grammatical gender is processed
and produced in both unilingual and bilingual contexts.

Regarding the third issue, whether classifiers, as another lexico-
syntactic feature, are activated and competitively selected during unilingual
Chinese NP production, we found that both Mandarin Chinese speakers
and Spanish—Chinese bilinguals were indeed sensitive to classifier viola-
tions at the behavioral and neurocognitive level. This sensitivity is
reflected in the presence of a classifier congruency effect, observed not
only in the naming speed of producing classifier-NPs during picture-
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naming tasks, but also in the neurocognitive correlates of classifier
processing, specifically an N400-like effect elicited by classifier violations.
This is a robust finding across different populations of speakers in
unilingual contexts, which directly implies the characterization of classifier
processing from the behavioral and neurocognitive perspectives. Critically,
this study demonstrated striking parallels between grammatical gender
(Spanish, see Chapter 2) and classifiers (Chinese) in terms of congruency
effects, underscoring that, despite typological distinctions, bilinguals
appear to employ shared underlying mechanisms for processing function-
ally comparable lexico-syntactic features across languages. Moreover, this
study starts a broader line of inquiry into the investigation of lexico-
syntactic features. It establishes a robust empirical foundation for invest-
igating classifier processing and assignment in mixed NPs within bilingual
contexts.

With respect to the fourth critical issue, which parallels the investi-
gation of grammatical gender assighment in Chapter 3, we examined
classifier assignment strategies in mixed NPs preferred by Spanish—
Chinese bilinguals from the same community. We observed comparable
task-dependent variability in classifier assignment strategies, closely resem-
bling those used for grammatical gender. This suggests bilinguals may
apply similar underlying mechanisms when navigating structurally diffe-
rent but functionally comparable lexico-syntactic features. This finding is
significant because it demonstrates that bilinguals do not rigidly adhere to
one assignment strategy, but instead flexibly adapt their language
processing and production based on task demands, sociolinguistic context,
and the specific lexico-syntactic features involved. In particular, we found
that the consistent influence of social network, task type, and cognitive
demands across both grammatical gender and classifier assignment may
enable bilinguals to flexibly adapt their linguistic choices in bilingual
language use. Critically, this finding has direct implications for understand-
ing the underlying mechanisms involved in processing lexico-syntactic
features in bilingual contexts. It sheds light on how the flexibility of
bilingual grammatical systems interacts with cognitive demand and socioli-
nguistic influences to shape bilingual language behavior.
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In terms of the fifth critical issue, we shift our attention to the
syntactic conflict of linear order between adjectives and nouns across
Spanish and Chinese, which exists in both languages but is realized
differently. To tackle this issue, we employed a multi-task approach to
examine how bilinguals structure adjective-noun constructions based on
grammatical constraints proposed by two theoretical models, the MLF and
MP, within both unilingual and bilingual contexts. Research on this topic
involving Spanish—Chinese languages remains particularly limited, making
this study both critical and valuable. Critically, our finding challenges the
idea that a single theoretical model (MLF or MP) fully explains code-
switching patterns. Instead, our results strongly suggest that, although the
two models make competing predictions regarding adjective placement,
both matrix language structure (MLF) and the morphosyntactic properties
of individual lexical items (MP) interact and contribute to mixed
constructions, leading to a more fine-grained understanding of syntactic
integration. This finding moves the field beyond a binary “either/ot”
debate between the two models. Moreover, this critical investigation offers
new insights into bilingual language processing. It complements the study
of grammatical gender and classifiers by revealing how bilinguals negotiate
and integrate overlapping lexico-syntactic systems. As such, we demons-
trate that the linear order of adjectives and nouns is an ideal lens that
provides nuanced insights into bilingual language processing. It completes
a crucial piece in understanding how such features are processed and
integrated across languages and contexts.

By pooling several strands of empirical evidence in this thesis, we
contribute novel insights into processing and integrating lexico-syntactic
features across typologically distinct languages, Spanish and Chinese,
within both unilingual and bilingual contexts. This work offers compre-
hensive accounts of how early Spanish—Chinese bilinguals navigate
grammatical gender, classifiers, and adjective-noun word order across
languages, thereby enriching the literature with data from an underexp-
lored bilingual population. Moreover, the findings provide important
building blocks to characterize how these cross-linguistic lexico-syntactic



248 The Role of Lexico-Syntactic Features in Noun Phrase Production
and Comprehension

features integrate and interact in bilinguals’ minds, advancing our unders-
tanding of bilingual grammatical representation and processing.

7.3 Open science and bilingualism as discovery

science

To continue the efforts on open science and bilingualism as discovery
science in previous studies, which makes published findings of scientific
research on bilingualism more robust, reproducible, and replicable, we also
put special emphasis on making all our studies, related materials, and data
analysis scripts in this thesis fully transparent, openly available, and easily
accessible through the Open Science Framework (OSF, Foster & Deard-
orff, 2017). Moreover, we provide detailed descriptions of participants’
full social background and language profile, task designs, stimulus
selection criteria, the rationale for statistical analytical choices, and data
analysis procedures across all chapters of this thesis. This level of
transparency enhances the accessibility and replicability of our studies,
contributing meaningfully to ongoing Open Science efforts. Beyond this,
we continued the view of bilingualism as an ongoing discovery process in
this thesis. Bilingualism is a complex and evolving phenomenon that is
still far from fully defined or understood (Navarro-Torres et al., 2021),
and it should be studied as a science of discovery. With this in mind, we
designed our research by identifying convergent patterns across diverse
studies and applying variety throughout all chapters in this thesis. To
achieve this, we employed diverse research ideas and multi-method
approaches, combined with detailed participant characterizations and
accessible, transparent materials, rather than relying on simplified or
uniform methodologies used in prior research. This approach not only
prompts a more incremental and nuanced understanding of bilingualism
but also ensures greater reliability and replicability of research findings. To
sum up, open science and bilingualism as discovery science should be
regarded as critical factors for ensuring the reliability, replicability, and
robustness of future research on bilingualism.
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7.4 Limitations and future research

While this thesis provides fresh insights into the process and produ-
ction of lexico-syntactic features and adjective-noun word order patterns
among Spanish—Chinese bilinguals, several limitations should be acknowl-
edged. First and foremost, this thesis focuses on a specific bilingual
population, early Spanish—Chinese bilinguals in Barcelona, Spain. While
this population offers a valuable case to investigate bilingual language
processing across two typologically distinct languages, the findings should
be interpreted with caution in terms of their broader applicability.
Bilingual communities vary widely in terms of sociolinguistic contexts, and
factors such as language dominance, frequency and patterns of code-
switching, community language practices, and the quantity and quality of
input in each language can differ substantially depending on geographic
location and social environment. These variables may significantly
influence how bilinguals process and produce lexico-syntactic features.
Therefore, future research is needed to determine whether the patterns
observed in this study are consistent across other Spanish—Chinese
bilingual populations, particularly those residing in different regions,
immersed in different community norms, or shaped by distinct language
acquisition trajectories. To do so, future research should conduct
systematic replication studies across diverse Spanish—Chinese communi-
ties, such as in different regions or with varied acquisition trajectories, to
test the generalizability of the findings.

Second, the investigation of grammatical gender congruency effects
in unilingual Spanish NPs was limited to only Spanish speakers born and
raised in Spanish-speaking countries without Chinese proficiency. This
methodological choice was determined by the constraints imposed by the
COVID-19 pandemic, which prevented the recruitment and testing of
bilingual participants. As a result, the study does not offer insight into how
early Spanish—Chinese bilinguals process grammatical gender in unilingual
Spanish contexts, which is an important dimension that could further
illustrate whether bilinguals exhibit similar processing mechanisms relative
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to Spanish speakers. Moreover, this study only included behavioral mea-
sures, without incorporating neurocognitive measures such as EEG. The
exclusion of EEG measures was primarily due to time constraints and
limited prior experience with electrophysiological data collection and
analysis. These limitations restricted our ability to explore the temporal
dynamics and underlying neurocognitive correlates of gender processing
in greater depth during language production. To address this limitation,
future research should include early Spanish—Chinese bilinguals in these
unilingual Spanish tasks with both behavioral and neurocognitive mea-
sures to fully understand their processing mechanisms compared to
monolinguals.

Third, studies presented in this thesis primarily employ (semi-)experi-
mental tasks, which, while offering high levels of control and replicability,
may not fully reflect the complexity and variability of naturalistic language
use. This is particularly relevant for understanding how bilingual speakers
engage in code-switching and resolve morphosyntactic conflicts, such as
grammatical gender assignment, classifier selection, or the linear word
order of adjectives and nouns in spontaneous communicative contexts.
The reliance on elicited production and judgment comprehension tasks
means that the findings may not generalize to bilinguals’ everyday language
practices. The absence of conversational or spontaneous speech data
limits our ability to evaluate how these lexico-syntactic features and
syntactic differences are processed and negotiated in spontaneous and
natural interactions. Thus, integrating longitudinal and corpus-based
methods, alongside experimental designs, is essential to capture the full
spectrum of spontaneous language use and evaluate the ecological validity
of the findings.

Fourth, the interpretation of bilinguals’ code-switching behaviors in
this thesis may have been influenced by inconsistencies in participants’
self-reported language use. Variability in individual understandings of
what constitutes code-switching likely introduced inconsistencies. Such
discrepancies can complicate the accurate measurement of switching
frequency, patterns, and contextual usage. To enhance the validity and
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consistency of future analyses, researchers should develop and use more
objective and systematic observational methods for assessing code-
switching behavior in natural settings, such as structured video recordings
of spontaneous interactions or corpus-based annotations, ideally in comb-
ination with social network analysis to capture the influence of interper-
sonal and community-level factors.

Taken together, this thesis offers the first exploration of how lexico-
syntactic features are processed and produced by early Spanish—Chinese
bilinguals. The findings provide valuable insights into how bilinguals
navigate these “conflict sites”, such as the presence or absence of
grammatical gender and classifier system, and the differences in adjective
placement across their two languages, and how these features are
processed and produced in different language contexts. While this thesis
acknowledges several limitations, it nonetheless lays an important
foundation for future research in this field. To build on these findings,
future research should address these limitations by recruiting more diverse
participant samples, integrating naturalistic data and neuroimaging
methods, and employing more systematic and observational methods for
assessing bilingual language behaviors to enhance validity and theoretical
depth of subsequent research.
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Summary

This dissertation investigates how bilingual speakers process lexico-
syntactic features, including grammatical gender, classifier systems, and
the linear order of adjectives and nouns, across Spanish and Chinese in
both unilingual and bilingual contexts. The central focus is on how eatly
Spanish—Chinese bilinguals, particulatly those residing in Barcelona, Spain,
process and produce grammatical gender in Spanish and classifiers in
Mandarin Chinese. It also examines how these bilinguals resolve syntactic
conflicts arising from differences in adjective placement across the two
languages, where Spanish typically places adjectives postnominally while
Chinese places them prenominally. Drawing on behavioral and, where
relevant, electrophysiological data, and employing a multi-task approach
that integrates elicitation, repetition, and acceptability judgment tasks, this
dissertation provides a comprehensive account of bilingual morphosynta-
ctic processing in both experimental and semi-naturalistic contexts. The
findings contribute to broader discussions in bilingualism and psycholing-
uistics by illuminating the mechanisms through which bilinguals reconcile
distinct grammatical systems in language production and comprehension.

This dissertation is divided into seven chapters.

Chapter 1 introduces the research background and the core research
questions and provides a concise overview of the main content of each
chapter.

Chapter 2 begins by examining how grammatical gender, as a lexico-
syntactic feature, is processed during NP production in unilingual Spanish.
Using a picture-word interference (PWI) paradigm with Spanish speakers,
we tested whether gender congruency and semantic relatedness affect
picture naming latencies. The goal was to determine if grammatical gender
is activated and competitively selected during speech production and
whether this process results in a gender congruency effect. This chapter is
important because it clarifies the inconsistent findings of previous resear-
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ch on Spanish NP production and provides empirical evidence for the
gender congruency effect. It also sets the foundation for later chapters by
establishing how a key lexico-syntactic feature, i.e., grammatical gender, is
processed in a unilingual context.

Chapter 3 shifts from unilingual Spanish contexts to bilingual Span-
ish-Chinese contexts. It focuses on how early Spanish—Chinese bilinguals
assign Spanish grammatical gender to Chinese nouns when processing and
producing mixed Spanish-Chinese NPs. By using a multi-task approach,
this study identifies which gender categories (i.e., masculine or feminine)
in Spanish are most often assigned to Chinese nouns and what strategies
bilinguals use during this process. The findings suggest that gender
assignment in bilinguals is modulated by task demands. Specifically, in
language production, bilinguals predominantly employed the masculine
default strategy alongside the translation equivalent strategy. In contrast,
during language comprehension, participants showed a stronger reliance
on the translation equivalent strategy. These results underscore the adapt-
ive nature of bilingual language processing, demonstrating that the selec-
tion of gender assignment strategies is context-sensitive and dynamically
shaped by the specific cognitive requirements of the task. This chapter
contributes to our understanding of how bilinguals adapt language-
specific features (i.e., grammatical gender in Spanish) to non-gendered
items (i.e., Chinese nouns), especially across typologically different langu-
ages. It also links back to Chapter 2 by exploring whether the mechanisms
observed among Spanish speakers with unilingual contexts are compara-
ble to those among bilingual speakers within bilingual contexts.

In Chapter 4, we shift attention to another language in the bilingual
language pair, Mandarin Chinese, and investigate how another type of
abstract lexico-syntactic feature, the numeral classifier, is processed and
produced in Chinese NP production. This study used picture-naming
tasks and ERP (electrophysiological) measures to investigate whether
classifiers are competitively selected during Mandarin Chinese NP prod-
uction by both Mandarin Chinese speakers and early Spanish—Chinese
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bilinguals. Specifically, it investigated participants’ naming latencies,
assessing the effects of classifier congruency and semantic relatedness
between target pictures and distractor words, as well as the potential
elicitation of specific ERP components. The findings identified a robust
classifier congruency effect in both groups, supporting the idea that
classifiers as lexico-syntactic features are competitively selected during NP
production. This chapter parallels the findings on grammatical gender in
Chapter 2 by focusing on the processing of lexico-syntactic features, while
extending the investigation to a different language system. It further reinf-
orces the parallels between classifier selection in Chinese and grammatical
gender assignment in Spanish, suggesting shared underlying selection
mechanisms.

In Chapter 5, we extend the investigation of classifier processing into
bilingual contexts by examining how early Spanish-Chinese bilinguals
assign classifiers to Spanish nouns in mixed Chinese-Spanish NPs. Using
the same multi-task approach as in Chapter 3, this chapter explores how
bilinguals assign classifiers to Spanish nouns during code-switching and
identifies the strategies they use in classifier assignment. The results
indicate that the strategies employed by bilinguals in classifier assignment
are largely consistent with those reported in Chapter 3. The results provide
important insight into how classifier assighment is managed during code-
switching and how structural compatibility and language experience shape
the assignment. Together with Chapter 4, this chapter completes the
analysis of classifier use in both unilingual and bilingual contexts, in
parallel to how Chapters 2 and 3 addressed grammatical gender. Further-
more, the classifier assignment strategies identified here show notable
parallels with the grammatical gender assignment strategies discussed in
Chapter 3, reinforcing the broader patterns in bilingual morphosyntactic
processing.

Chapter 6 moves beyond language-specific lexico-syntactic features
to language-shared lexico-syntactic features, focusing on adjective-noun
order, which is shared by both Spanish and Chinese but realized differently
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in each language. Spanish features postnominal adjectives such as manzana
roja ‘apple red’, while Chinese places adjectives prenominally like ZZ £ /4
AR “red apple’. Specifically, this study examines how Spanish—Chinese
bilinguals navigate adjective-noun word order conflict and assesses how
predictions from the Matrix Language Frame (MLF) model and
Minimalist Program (MP)-based approaches account for adjective—noun
patterns in Spanish—Chinese code-switched constructions. Findings
indicate that production data align with MLF predictions when Spanish
served as the matrix language, but MP accounts better for overall
production and comprehension patterns. In Chinese matrix contexts, both
models were supported. This chapter is the first to empirically examine
how grammatical constraints, derived from the MLLF and MP, interact with
Spanish—-Chinese CS patterns, contributing to a growing body of research
on adjective placement in bilingual speech. Moreover, our findings
challenge the idea that a single theoretical model fully explains code-
switching patterns; instead, they strongly suggest that both matrix
language structure (MLF) and the features of individual lexical items (MP)
interact and contribute to mixed constructions, leading to a more fine-
grained understanding of syntactic integration. This chapter builds on the
previous chapters by shifting the focus from language-specific to
language-shared but conflicting lexico-syntactic features, making them a
valuable site for studying how bilinguals manage syntactic differences
across languages and providing a deeper understanding of how bilinguals
resolve grammatical differences across languages in production and
comprehension.

Chapter 7 revisits the central research questions and synthesizes the
main findings of the preceding chapters. It further elaborates on the
theoretical and empirical implications of all studies, critically acknowledges
their limitations, and outlines potential directions for future research.
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Samenvatting

Dit proefschrift onderzoekt hoe tweetalige sprekers lexicosyntactisc-
he kenmerken, zoals grammaticaal geslacht, classificatorensystemen en de
volgorde van adjectieven en zelfstandige naamwoorden, hanteren in zowel
eentalige als tweetalige contexten van het Spaans en het Chinees. De studie
richt zich met name op vroege Spaans—Chinees tweetaligen, in het bijzon-
der degenen die in Barcelona wonen, en onderzoekt hoe zij grammaticaal
geslacht in het Spaans en numerieke classificatoren in het Mandarijn verw-
erken en produceren. Daarnaast wordt onderzocht hoe deze tweetaligen
syntactische conflicten oplossen die voortkomen uit verschillen in de
positie van adjectieven in beide talen, waarbij het adjectief in het Spaans
doorgaans na het zelfstandig naamwoord staat, terwijl het in het Chinees
ervoor staat. Het onderzoek combineert gedragsmatige en, waar relevant,
elektrofysiologische gegevens, en maakt gebruik van een multitaskaanpak
met elicitatie-, herhalings- en aanvaardbaarheidsoordeeltaken. Zo biedt
het proefschrift een uitgebreid beeld van morfosyntactische verwerking
bij tweetaligen in zowel experimentele als seminatuurlijke contexten. De
bevindingen dragen bij aan bredere discussies binnen het tweetaligheidso-
nderzoek en de psycholinguistiek, door inzicht te geven in de mechanis-
men waarmee tweetaligen verschillende grammaticale systemen integreren
in taalproductie en -begrip.

Het proefschrift is opgebouwd uit zeven hoofdstukken.

Hoofdstuk 1 introduceert de onderzoeksachtergrond en de centrale

onderzoceksvragen en biedt een beknopt overzicht van de inhoud van de
afzonderlijke hoofdstukken.

Hoofdstuk 2 onderzoekt hoe grammaticaal geslacht, als lexicosynta-
ctisch kenmerk, verwerkt wordt tijdens de productie van naamwoordgro-
epen in eentalig Spaans. Er wordt gebruikgemaakt van een picture-word
interference (PWI)-paradigma om te testen of geslachtscongruentie en se-
mantische gerelateerdheid de benoemlatentie beinvloeden bij Spaanstalige
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deelnemers. Het doel is om wvast te stellen of grammaticaal geslacht
geactiveerd en competitief geselecteerd wordt tijdens spraakproductie en
of dit leidt tot een geslachtscongruentie-effect. Dit hoofdstuk is van belang
omdat het de inconsistente bevindingen uit eerder onderzoek naar de
productie van Spaanse naamwoordgroepen verheldert en empirisch bewijs
levert voor het geslachtscongruentie-effect. Bovendien vormt het de basis
voor de latere hoofdstukken door aan te tonen hoe een cruciaal lexicosy-
ntactisch kenmerk, het grammaticale geslacht, in een eentalige context
wordt verwerkt.

Hoofdstuk 3 verschuift de focus van eentalige Spaanse contexten
naar tweetalige Spaans—Chinese contexten. Het richt zich op hoe vroege
Spaans—Chinese tweetaligen Spaans grammaticaal geslacht toewijzen aan
Chinese zelfstandige naamwoorden bij het verwerken en produceren van
gemengde Spaans—Chinese nominale woordgroepen. Door gebruik te
maken van een multitaskbenadering onderzoekt deze studie welke
Spaanse geslachtscategorieén (mannelijk of vrouwelijk) het vaakst worden
toegewezen aan Chinese zelfstandige naamwoorden en welke strategieén
tweetaligen tijdens dit toewijzingsproces toepassen. De bevindingen sugg-
ereren dat de toewijzing van grammaticaal geslacht bij tweetaligen wordt
beinvloed door de taakvereisten. Specifiek gebruikten tweetaligen tijdens
taalproductie voornamelijk de mannelijke standaardstrategie, aangevuld
met de vertaal equivalente strategie. Daarentegen vertoonden de deeln-
emers tijdens taalbegrip een duidelijkere athankelijkheid van de vertaal-
equivalente strategie. Deze resultaten benadrukken het adaptieve karakter
van tweetalig taalverwerking en laten zien dat de selectie van geslach-
tstoewijzingsstrategieén contextathankelijk is en dynamisch wordt bepaald
door de specificke cognitieve eisen van de taak. Dit hoofdstuk draagt bij
aan ons begrip van hoe tweetaligen taalspecifieke kenmerken (d.w.z.
grammaticaal geslacht in het Spaans) toepassen op niet-genderde elem-
enten (d.w.z. Chinese zelfstandige naamwoorden), vooral in het kader van
typologisch verschillende talen. Bovendien sluit het aan bij Hoofdstuk 2
door te onderzoeken in hoeverre de mechanismen die bij eentalige
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Spaanstalige sprekers worden waargenomen, vergelijkbaar zijn met die bij
tweetalige sprekers in tweetalige contexten.

Hoofdstuk 4 verschuift de aandacht naar de andere taal binnen het
tweetalige taalpaar, het Mandarijn, en onderzoekt hoe een ander type
abstract lexicosyntactisch kenmerk, de numerale classificator, wordt
verwerkt en geproduceerd bij de productie van Mandarijnse nominale
woordgroepen. Deze studie maakt gebruik van picture-namingtaken in
combinatie met ERP (elektrofysiologische) metingen om te onderzoeken
of classificatoren competitief worden geselecteerd tijdens de productie van
Mandarijnse nominale woordgroepen door zowel moedertaalsprekers
Mandarijn als vroege Spaans—Chinese tweetaligen. Specifiek worden de
reactietijden van de deelnemers onderzocht, waarbij de effecten van
congruentie van classificatoren en semantische verwantschap tussen
doelafbeeldingen en afleiderwoorden worden beoordeeld, evenals het
potentiéle optreden van specificke ERP-componenten. De bevindingen
tonen een robuust classificator-congruentie-effect in beide groepen, wat
ondersteunt dat classificatoren als lexicosyntactische kenmerken compe-
titief worden geselecteerd tijdens de productie van nominale woordg-
roepen. Dit hoofdstuk vertoont parallellen met de bevindingen over
grammaticaal geslacht in Hoofdstuk 2 door de focus te leggen op de
verwerking van lexicosyntactische kenmerken, terwijl het onderzoek
wordt uitgebreid naar een ander taalsysteem. Het versterkt bovendien de
parallellen tussen classificatorselectie in het Mandarijn en grammaticaal
geslachtstoewijzing in het Spaans, wat wijst op gedeelde onderliggende
selectiemechanismen.

In Hoofdstuk 5 wordt het onderzoek naar de verwerking van classi-
ficatoren uitgebreid naar tweetalige contexten door te onderzoeken hoe
vroege Spaans—Chinese tweetaligen classificatoren toewijzen aan Spaanse
zelfstandige naamwoorden in gemengde Chinese Spaanse nominale woor-
dgroepen. Met gebruik van dezelfde multitaskbenadering als in Hoofdstuk
3 onderzoekt deze studie hoe tweetaligen classificatoren toewijzen aan
Spaanse zelfstandige naamwoorden tijdens code-switching en identificeert
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de strategieén die zij daarbij hanteren. De resultaten geven aan dat de
strategieén die tweetaligen bij classificatortoewijzing toepassen grotend-
eels overeenkomen met die in Hoofdstuk 3 gerapporteerd. De bevindin-
gen bieden belangrijke inzichten in hoe classificatortoewijzing wordt
beheerd tijdens code-switching en hoe structurele compatibiliteit en
taalervaring de toewijzing beinvloeden. Samen met Hoofdstuk 4 voltooit
dit hoofdstuk de analyse van het gebruik van classificatoren in zowel
eentalige als tweetalige contexten, parallel aan de manier waarop Hoofd-
stukken 2 en 3 grammaticaal geslacht behandelden. Bovendien vertonen
de hier geidentificeerde strategieén voor classificatortoewijzing opvallende
parallellen met de strategieén voor grammaticaal geslachtstoewijzing die in
Hoofdstuk 3 zijn besproken, wat de bredere patronen in tweetalige
morfosyntactische verwerking versterkt.

Hoofdstuk 6 gaat verder dan taalspecificke lexicosyntactische kenm-
erken en richt zich op taalgedeelde lexicosyntactische kenmerken, met
name de volgorde van adjectief en substantief. Deze volgorde komt zowel
in het Spaans als in het Chinees voor, maar wordt in elke taal op een andere
manier gerealiseerd. In het Spaans staan adjectieven meestal achter het

zelfstandig naamwoord, zoals manzana roja (‘rode appel’), terwijl in het
Chinees het adjectief voor het zelfstandig naamwoord staat, zoals 2L EH

FEH (‘rode appel’). Dit onderzoek onderzoekt hoe Spaans—Chinese
tweetaligen omgaan met het woordvolgordeconflict tussen adjectief en
substantief. Het evalueert in welke mate voorspellingen van het Matrix
Language Frame (MLF)-model en op het Minimalist Program (MP)
gebaseerde benaderingen de patronen van adjectief—substantiefcom-
binaties in Spaans—Chinees codeswitchen kunnen verklaren. De resultaten
tonen aan dat de productiegegevens overeenkomen met de voorspellingen
van het MLF wanneer het Spaans fungeert als matrixtaal, terwijl het MP
beter verklaart hoe de algemene productie- en begrippatronen verlopen.
In Chinese matrixtaalcontexten werden beide modellen ondersteund. Dit
hoofdstuk is het eerste dat empirisch onderzoekt hoe grammaticale
beperkingen, afgeleid van het MLF en het MP, interageren met Spaans—
Chinees codeswitchgedrag, en draagt zo bij aan het groeiende onderzoek
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naar adjectiefplaatsing in tweetalige spraak. Bovendien betwisten de
bevindingen het idee dat één enkel theoretisch model codeswitchpatronen
volledig kan verklaren; in plaats daarvan suggereren ze sterk dat zowel de
structuur van de matrixtaal (MLF) als de eigenschappen van individuele
lexicale items (MP) met elkaar interageren en bijdragen aan gemengde
constructies, wat leidt tot een meer verfijnd begrip van syntactische
integratie. Dit hoofdstuk bouwt voort op de voorgaande hoofdstukken
door de focus te verleggen van taalspecifieke naar taalgedeelde maar confl-
icterende lexicosyntactische kenmerken, die een waardevolle invalshoek
vormen om te onderzoecken hoe tweetaligen syntactische verschillen
tussen talen hanteren. Het biedt zo een dieper inzicht in hoe tweetaligen
grammaticale verschillen tussen talen oplossen in zowel productie als

begrip.

Hoofdstuk 7 keert terug naar de centrale onderzoeksvragen en synth-
etiseert de belangrijkste bevindingen van de voorgaande hoofdstukken.
Daarnaast worden de theoretische en empirische implicaties besproken,
de beperkingen van de studies erkend en suggesties gedaan voor toekom-
stig onderzoek.






Summary 287

HE

AV SCIRTT 1 XU A8 B 5 00 35 ey Ak 255 1
PP TR 5 POE P RRNC AERAE, BRI EiR R
w52 RTE R B RO F BRI - DOEXE
# OUHZ LA BREY MAIHA) RS L 5 i
A R ] AL BE P B A o B ER A 5 POE TP R . [, A
W SOE RIS XU & i fe] BLxs i F s 5 AE T 1A 5 44 1A 18 P B 22
S EHEAIRIEERIERRE T AR R, ORI E T AR
Bl o AWNEEAT AU S AR, KA REER. BER
FIRT RSV HIBE S AE N I AR S50, R RAE B £ 5K
M5 HARES T RENCARNE I TR . thhh, KR SCtiER 7
MUE A AR RS et A b e Ak PR 5 RO S 5 IEVE 2 7,
R SRR R RAE . DUE IR IR DL SR B 5 24 R 22 5+
o AW SCHIWT TG R A MO IGENT 75 O PR 5 2 QU 1
WA, IR 7 AT OE & AETE 5 BEAR S b b R b 2R
ANTETE IR RGN LA P

ARSIt H-EEA K

B EBENE T AE SO O RS, IR ENEA T
BB E T AR

5 B AV K R G G B 5 O
TN T 57 UL, A 5T AR PR b B 25 V=
R LMMIE IS SRR, UK ERETRAR
“PERI—ELPERON . BAOR Y, BRI E-A TR (PWD 5



288 The Role of Lexico-syntactic Features in Noun Phrase Production
and Comprehension

By, BRI IR BHE B ALK A am A4 AE 55 1 OB 2 15 52
BB 5T P01 B — B 515 SO SRR . A EAR
BOIFEES T DMER T DU 15 44 18] A5 15 7 H e ) — itk 2o
RO FE 0 8, SEIIESRUE SE 1 BN KA AE . AW FTIL )
BE T TR L A ARl AV R R AE PG S T SRR BN B AL
fill, AT A S 8 71 B B AR Al

o = B REIATE XGRS~ N 57 WL, 51
RS VU PRSP -0 X & A BT P53 A 15 DO 1R 5 44 1]
FEAEIE, A fa) s U B 1 B ol N2 T AR S B (4 DL 44
o L ZARF L, AB R T XOEH AR E L A
SR R RO PR Ve e CRRPEEBAPE ) R LA SR . A T4 R
R, MERNAE AT AL SEIAR S5 P E ) 2 57 . AR S, XL
EH EEERHA] T A PEBRIASENS DAL RIS R SR . £ETE 5 B
AR U BB R PR S SRS AN AU SR 1 XU S N
TR, R B s S ARYE AR 55 10 2R R AR
KREGE RGN, KRR T T DB i AR
W VUL - DOBROEESE, IRt — DB RNYL G BE ¥
LS B A TEIEAE N THLH R & R RS T X005

o5 DY 5 I AR R IR AR DO AR AR N RN L 57 AL, A
2 LT BRI 0 VG B 2P 15— U 2 76 DU BT 5 B ey
LS HPGE R . AWTTTEs & B A fr 4R35 5 F AR HL A
(ERP) $OAR, #RIFPUERHEH 5 PP 1E-DUEXUE & £ 7 HHX
B ERIER, DO EIR S SPROE AT e ik £ . ARk
Y, AT GEDE BRE AN PG YL 15 - DOE XUE & R B 7 fin 44
55 I SONEI, A B R 5 T30 2 18] i e — Bk 5 1 A



Summary 289

KM TR S S P AR R, R B RRF € B ERP K
gre WIAUAEREN], PR E RIL B2 1) “ i — Bk
B2, SCRF T AR Rl AR AL AE 44 TR A A 7 H R A A
SEF IR R . A E 55— E O IRIA MR AT FUAR R,
Rt SO DB A 1R R IE MY e EPOE R RS, FR#E TIX
A 5 DY RS TR TR VA I ) R FRAEE 5 7 I R SR I L A A
2o R R RE RO IE £ 50 THLH .

FHEK R AT AHEENEES, BERN YT E-D0E
U 35 AE PRAR AT Y DOE - DU BIE P 15 VR & 42 R REAE I, AR
R T U 15 40 . R 5 58 = AR 2455 5%
AW FUAR 7S T X A T ) A i e v 3 A 0 ] W RS
WEFLAE RARH, XK A i B R TR Y S 5 20 =&
RIA—E, AT SHIUEAMAAL, P 5EE 7R ER
B XORIEE N ST R g 7e, FBS5% . =
BRTIRE A I TALH] AR I N o AN, AR & T 1)
8 V] MR (EL SR 55 2 — 3 AR il (L SR s S T o v P2 — BiE
XS Rt — DU 1 IR AR AR O I T A o Al e A
TIEHLE

N RET I EMMGEF RS, BELHEA L
FEAEZ R ARSI, BB W48 7. VPG KT
RHABTRIAZ)G, B manzana roja (“SERLAR?), THEGEN
I, WATERTFR (CLLORER) . AW VNI 15
— U U 3 TE VG M 2 8 - OB TR A 44 1 RE 15 v Qo] A B o TR 25 1]
~ G AR E RS R R, ASHE S0 AL A R S HE L
M (MLF) 557 % (MP) B i RHELR, £2 KI2E b



290 The Role of Lexico-syntactic Features in Noun Phrase Production
and Comprehension

HE W% I P4 BIE 2 15— DU DU 3 FE TR & A4 T 1 P 138 7 e 9%
MR AR EoR, HUYEFEEOERRE S, B SR S E
B1E S HEZRAA (MLF) FOF— 2, @i % (MP) e E4f
W R AR AR 5 A A il . AEDUEHEFRE SR, W
PSR (K TN AR 15 5 77 A B A dis T A3 BIRIESE . A E UGO8
A SEUEBF FCAR BT 1R E AR RIS SRS (MLF) AR fi 7 &
(MP) FEE R A0 AT 5 P BE A DO A P i O A,
MR B AETR 5 7 5 B A A 42 381 e R e AR A 1R
SCUEMHE - BEAE, BATRIBE T AE Rkl 1 — BB B e hs s 4
fEREE A A U s A, SEIEIESR R, HEFE IR S HESE
M (MLF) M fa i s (MP) AFAEAZ HARR, ILIRIFE M2 -
ZARERS IR AR, AT RUE AR A 1R 0 1 SRS B AR
AR FEAERT LR TR A b, R ST O MAE F R IR Ak
RROERE iR 5 3 AL, W FO00E 3 G (T o i AL BRI 15 5 A
A 7BV AL IR A 2R X0E H EE 5 7 S 2
it ey SRS BIVEE ZE R

C iR GRS A D N DI R A e 5 30l W&3bid
17T IANS B4, I, AR DR T AT
Be 5 SOEE S FEABHRIRYE,  FF5E HAKRIT T30 e 7
[ o



Curriculum Vitae 291

Curriculum Vitae

Ruixue Wu was born on November 8, 1993, in Shanggqiu, located in
the northern Chinese province of Henan. She completed her high school
education in her hometown before pursuing higher education. In 2017,
she earned a Bachelor’s degree (BA) in English from Henan Normal
University (China). She then obtained a Master’s degree (MA) in General
and Applied Linguistics, with a specialization in English Language, from
the Australian National University (ANU, Australia) in 2019. In March
2021, she was admitted as a PhD candidate at the Leiden University Center
for Linguistics (LUCL), Leiden University (The Netherlands). The same
year, she was awarded a scholarship by the Chinese Scholarship Council
(CSC) to support her doctoral studies. During her PhD, she was
supervised by Prof. dr. Niels O. Schiller and Dr. Maria del Carmen Parafita
Couto on her PhD project entitled “The Role of Lexico-Syntactic Features
in Noun Phrase Production and Comprehension: Insights from Spanish and
Chinese in Unilingual and Bilingual Contexts”. In September 2022 and May
2024, she joined the Speech Acquisition and Perception (SAP) research
group at Universitat Pompeu Fabra (UPF, Spain) as a pre-doctoral visiting
researcher. Her 2024 visit was supported by the Leiden University Fund
(LUF). Her research primarily focuses on the processing of lexico-
syntactic features, specifically grammatical gender in Spanish, classifiers in
Chinese, and the linear order of adjective and noun in both languages, in
language production within monolingual contexts, as well as in code-
switched speech within bilingual contexts. Her work draws on behavioral
and electrophysiological methods, alongside multi-task approaches, to
examine how early Spanish-Chinese bilingual speakers navigate these
features across typologically distinct grammatical systems. All her research
efforts and findings have been brought together in the present thesis.



