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Abstract

In the history of psycholinguistics, there are traditional accounts that have been told about language learning and
processing. These accounts revolve around the constraints imposed by the age of language learning and by
universal principles that are assumed to be natively given. The contribution of Brian MacWhinney and his
collaborators has been to challenge the fundamental principles on which these traditional accounts rest. By taking
an emergentist approach that assumes that variation in learning will better inform foundational mechanisms than
fixed constraints, they shifted the focus from language development in monolingual speakers to a broader
consideration of cross-linguistic and cross-language contexts. We have been beneficiaries of this shift. In this
paper, we describe research on bilingualism that examines two key mechanisms within the MacWhinney
framework: Competition and transfer. We argue that what we have learned about bilingual language processing
supports the central role of competition and its broad consequences. We claim that one of these consequences has
been to reframe questions of transfer to consider the requirement that bilingual speakers regulate their two
languages. The dynamic nature of cross-language interactions across languages and across varied language
environments reflects the deep plasticity associated with language and its cognitive and neural bases.
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HIntroduction

In the last 30 years, there has been a radical shift of focus in studies of language learning and
language processing to recognize that most speakers in the world use two or more languages.
The resulting scholarship is flourishing, exploiting a broad range of tools that include
experimentation, computational modeling, and neuroscience and bridging linguistics across the
allied cognitive sciences. Brian MacWhinney’s research program has been central to the
development of this effort. By embracing an emergentist perspective that enables domain-
general cognition to act in the service of language rather than as an intruder and by recognizing
the plasticity of language systems and the variation in language users, his work has enabled
lines of inquiry that require that traditional accounts of language learning and language use be
revised.

In this paper, we bring together two research programs on bilingualism that have been
supported by this approach. One of us is trained as a cognitive psychologist and the other as a
linguist. In research that we have conducted independently and collaboratively, we have come
to see the importance of the competition that reflects the dynamics of a dual language user’s
two languages. But the course and consequence of cross-language competition varies across
individual experience and across the opportunities and obstacles that emerge within
environments for language learning and language use. In what follows, we briefly review the
research on language processing in bilinguals that reveals the dynamics of competition and the
resulting openness of the language system itself. That openness reflects the engagement of
cognitive resources during language processing but also the ways that the bilingual speaker’s
two languages change with respect to one another. While the research that we review provides
strong support for the principles of competition, it also suggests that the notion of cross-
language transfer as it was initially conceptualized, requires modification. Not only does the
native or first language, L1, transfer to the second or less dominant language, L2, but both
languages come to influence each other from the start of learning and from the first moments
of language processing in proficient speakers. As a result, there is a reorganization that affects
both languages, their relationship, and the ways that domain-generation cognitive resources are
engaged.

How do the bilingual’s two languages come to have this bidirectional influence? One of
the most profound observations about bilingualism is that both languages are continually
active, even when only one language is required and regardless of modality and form similarity
across the two languages (e.g., Dijkstra et al., 1998; Marian & Spivey, 2003; Morford et al.,
2011; Thierry & Wu, 2007). The parallel activation of the two languages may seem
counterintuitive because bilinguals are rarely aware of the language not in use and indeed make
few errors of speaking the unintended language (e.g., Gollan et al., 2011). Despite this
phenomenology, there is overwhelming evidence that when bilinguals read, listen, or speak
one language alone, the other language is active.? The implication is that to become a dual

! This paper is part of a special issue (2024, 44) entitled: In Honour of Brian MacWhinney's Five-Decade
Contributions to Language and Psychology Research (edited by Zhisheng (Edward) Wen and Hassan Mohebbi).

2 The evidence for nonselective access to both of the bilingual’s languages has been reviewed extensively (e.g.,
Bultena & Dijkstra, in press; Dijkstra & Van Heuven, 2018; Kroll et al., 2014; Kroll et al., 2015; Kroll, 2017
Kroll et al., 2022; Kroll, 2024)



Judith F. Kroll, Paola E. Dussias

language speaker, there is a continual requirement to navigate the joint activation of the two
languages, a process that also requires that individuals acquire the ability to regulate or control
the use of each language (e.g., Declerck & Koch, 2023; Green, 1998). We return to this process
in the review that follows to consider how this might happen and how the contexts in which
bilingual speakers use each language may determine how easily each of the two languages can
be used. The point that is critical in thinking about transfer processes is to recognize that this
cross-language exchange is dynamic, occurring continuously as each language is used and
when bilingual speakers switch between the two languages. The observation of ongoing
bidirectional influence potentially changes the notion of transfer as a developmental process
that emerges over time as learners acquire new information about the L2 and its relation to the
L1, to one that imposes the need for adjustment or regulation in real time. A key feature of the
Competition Model (Bates & MacWhinney, 1989; MacWhinney, 1987, 2022) is sensitivity to
predictive cues that differentiate the grammatical features associated with each language. We
later discuss how we might think about cues more generally because the evidence on the
parallel activity of bilingual language processing suggests that not all cues are necessarily
functional in providing a means to identify the language in use and to reduce the activation of
the nontarget language. The research that we review on lexical and syntactic processing
illustrates the consequences of this dynamic interchange across the bilingual’s two languages.
Crucially, the “in the moment” processes that appear to characterize bilingual language
processing and that come to create continual modulation of the two languages, are not the only
time-sensitive factors that influence language outcomes. While debates around the importance
of age of acquisition persist (e.g., Caldwell & MacWhinney, 2023), there has also been interest
in understanding how other features of early life language experience may continue to influence
language learning and to shape language use across the lifespan. These features include, among
others, the language in which individuals first acquire literacy skills (e.g., Bice & Kroll, 2021),
whether they were language brokers as children (e.g., Lopez, 2020), and whether they
overheard of a language in childhood that they never learned to speak (e.g., Au et al., 2002).
Although studies on the consequences of early life language experience that may endure are
only beginning to emerge, the evidence suggests that adult language processing reflects a
complex mix of immediate demands placed by language and by the environmental contexts in
which language processes occur (e.g., Green & Abutalebi, 2013) and by language experience.

In what follows, we briefly overview what we have learned about lexical and syntactic
processing in bilingual speakers and then consider some of the broader implications that we
think owe a debt of inspiration from Brian MacWhinney’s research program. Our effort will
inevitably be far from comprehensive or complete but will hopefully point to directions of
promise for future research.

The Dynamics of Lexical Processing in Bilinguals

In this section, we consider the evidence that reveals the competitive nature of bilingual lexical
access and the mechanisms that have been proposed to resolve competition to enable proficient
language use. We have reviewed this work in detail in other publications (e.g., Kroll, 2017,
Kroll et al., 2022; Kroll, 2024; Kroll, in press) so we focus here on the primary discoveries and
their relation to issues of competition and transfer. Initial models of bilingual lexical access
assumed that there was transfer from the native or dominant L1 to the L2. Transfer was
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operationalized in two different ways. The Revised Hierarchical Model (Kroll & Stewart,
1994) proposed that the asymmetry in the dominance of the bilingual’s two languages for adult
L2 learners was responsible for a pattern in which the less dominant L2 relied upon the more
dominant L1. According to the model, the L1 is privileged with respect to its ability to access
meaning relative to L2. That privilege then becomes a source of mediation for the weaker L2.
Kroll and Stewart tested this claim by having bilinguals translate from their L1 to L2, in the
forward direction of translation, or from their L2 to L1, in the backward direction of translation.
They found that there was indeed an asymmetry, with translation in the forward direction taking
significantly longer than translation in the backward direction. Critically, only forward
translation was sensitive to the semantics of the information being translated, suggesting that
translation in the backward direction, from L2 to L1, relied on direct access to the LI1.
Subsequent research has supported the hypothesis that the L1 translation may play an important
role when adults learners acquire a second language although it appears to remain available, at
least implicitly, when proficient speakers process words in the L2 (e.g., Guo et al., 2012; Ferre
et al., 2006; Morford et al., 2011; Sunderman & Kroll, 2006; Talamas et al., 1999; Thierry &
Wu, 2007). 3

A second form of transfer can be seen in the continual cross-language interactions between
the two languages. As noted earlier, the persistent activation of the language not in use has
been documented in over hundreds of studies reported in the last 30 years. When bilinguals
read or listen to words in one language only, the influence of the other language is evident. The
initial demonstrations of transfer at the level of lexical form (e.g., Dijkstra et al., 1998; Marian
& Spivey, 2003) exploited the presence of ambiguity across shared lexical features (e.g.,
orthography or phonology) in different languages. That ambiguity was shown to produce
facilitation in word recognition tasks when form and meaning converge, in the case of cognates,
translations that share the same or similar form (e.g., the word “hotel” in Dutch and English)
or interference when words conflict, in the case of interlingual homographs or false friends
(e.g., the word “room” that means cream in Dutch). Critically, the consequences of lexical-
level ambiguity have been shown to persist even when those words appear in sentence context
(e.g., Libben & Titone, 2009; Schwartz & Kroll, 2006), suggesting that these well-documented
cross-language interactions are not the result of presenting words in an artificial laboratory
task. They can also be seen for translation equivalents that share meaning but not lexical form
(e.g., Morford et al., 2011; Thierry & Wu, 2007) and they are evident even when bilinguals are
planning speech in one language alone (e.g., Costa et al., 2000; Kroll et al., 2006; Strijkers et
al., 2010).

If transfer at the lexical level were only a matter of applying experience with the native or
more dominant L1 to the weaker or less dominant L2, then one might expect to see robust
cross-language lexical interactions from L1 to L2 but not the reverse. Contrary to this
prediction, we see effects of the L2 on the L1 even when adult learners are at the earliest stages
of acquiring an L2 (e.g., Bice & Kroll, 2015) as well as for highly proficient speakers (e.qg.,
Schwartz et al., 2007; Van Hell & Dijkstra, 2002). The entire language system appears to adapt
to the presence of the L2 in a manner that creates multiple sources of cross-language transfer.

3 For additional discussion and debate on the role of the translation equivalent see Brysbaert and Duyck (2010)
and Kroll et al. (2010).
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The competitive dynamics of these interactions has been shown to create change even in the
native or more dominant L1 (and see Chang, 2012, for evidence on the effects of L2 on L1 at
the phonetic level). These changes have also been documented in studies that have adopted
neuroscience methods (e.g., Midgley et al., 2011; Van Heuven et al., 2008; and see Schwieter
& Festman, 2023 for a recent review of evidence on bilingualism and the brain).

The research on cross-language interactions at the lexical level reveals pervasive
competition that characterizes bilingual language experience. But how is this competition
resolved to enable fluent use of each language? We argue here that bilinguals acquire the
regulatory skills to rapidly adjust the state of play across the two languages and across the
contexts in which they find themselves using one language alone or both. A model of inhibitory
control by Green (1998) and a seminal study by Meuter and Allport (1999) on language
switching gave rise to a body of research that has continued to examine the mechanisms that
bilinguals use to effectively resolve cross-language competition. Meuter and Allport examined
the processing costs following the switch of language in a simple cued lexical production
experiment. They found that proficient bilingual speakers were slower to produce words in
each language following a switch from the other language. But there was an asymmetry. The
switch costs were differential for the two languages, with larger switch costs in L1 following
L2 than in L2 following L1. At first that may appear counterintuitive if we assume that L1 is
the more dominant and active language. But by the logic of Green’s inhibitory control model,
the more dominant language is hypothesized to be inhibited to enable speech planning and
production in the less dominant language. If the two languages are always active, then the
regulation of the more dominant L1 may be required to enable the L2 to be spoken at all.

In the time since the initial work on inhibitory control appeared, there has been an extensive
body of research that asks how bilinguals acquire the ability to regulate the two languages and
how that process draws on domain-general cognitive resources. Bilingual speakers are not only
slower to speak L1 following L2 in lexical switching tasks that require trial-to-trial
adjustments, but they are also slower to speak L1 following L2 when they speak the L2 for an
extended period and then speak L1 for an extended period of time (e.g., Casado et al., 2022;
Van Assche et al., 2013). The same costs to L1 can be seen in brain activity (e.g., Guo et al.,
2011; Misra et al., 2012). And in a phenomenon that may seem most counterintuitive of all,
highly L1 dominant bilinguals reveal a “dominance reversal” when they perform lexical
production tasks in a mixed context in which there is uncertainty about language of naming
from one spoken utterance to the next (e.g., Declerck et al., 2020). An early conjecture was
that these control mechanisms might be more important at early stages of acquiring L2
proficiency (e.g., Costa & Santesteban, 2004) but we now know that this is not a matter of
acquiring control early in L2 learning; the most proficient bilinguals rely on these skills to
adapt dynamically to the regulatory needs of specific communicative contexts.

How does language regulation differ from domain-general cognitive control? We and
others have argued that the regulation of the two languages engages a network of cognitive
control but not in a manner that necessarily maps identically to the ways that executive control
tasks reflect that network (e.g., Guo & Ma, 2023; Kroll et al., 2022). In both cases, there may
be resolution of competition and conflict, but there is not a one-to-one relationship. Moreover,
the process of resolving cross-language competition may depend on the demands of the
environmental context and individual differences in bilingual language experience. Green and
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Abutalebi (2013) argued for the adaptive control hypothesis such that the recruitment of
domain general cognitive resources depends on the way that the two languages are used in any
given context. Some bilinguals code switch, a topic we consider in detail in the next section of
this paper, and others do not. Some bilinguals live in an environment in which most people
with whom they interact are similarly bilingual but others live in contexts in which they may
encounter few others who speak one of their two languages. Some bilinguals are immersed in
their L1 or native language context, but others are immersed in the L2, with potentially fewer
opportunities to use the L1. Which of these features matters? We are at a moment in the
research program of just beginning to identify the relative contribution of each of these
scenarios.

An important insight in the recent studies of bilingual lexical processing, following the
logic of adaptive control proposed by Green and Abutalebi (2013), is that all speakers are
immersed. We typically assume that immersion means L2 immersion but given the variation
in the contexts in which bilinguals use the two languages, a richer characterization is required
to acknowledge the distinctive features across environments and the impact they have on
bilingual experience (e.g., Beatty-Martinez & Titone, 2021). In an early study of the
consequences of L2 immersion for lexical processing, Linck et al. (2009) found that there was
inhibition of the L1 when learners were immersed in the L2 context. But immersion is more
than simple suppression. Beatty-Martinez, Navarro-Torres, Dussias, Bajo, et al. (2020)
compared three groups of highly proficient Spanish-English bilinguals who lived in different
locations that created distinct interactional contexts for the use of the two languages. One group
used the languages separately, another used the languages interchangeably, and a third group
was immersed in an L2 English setting in which few others spoke the L1. Beatty-Martinez et
al. asked how cognitive control, using the AX-Continuous Performance Task (e.g., Braver,
2012), might differentially be engaged during performance on a lexical picture naming across
these three contexts. The striking result was for the Spanish-English bilinguals living in a
predominantly L2 English environment. Those speakers appeared to use proactive control
mechanisms to maintain their use of Spanish in an environment that afforded few opportunities
to speak Spanish with others. A subsequent study by Zhang et al. (2021), using the AX-CPT
and a language switching paradigm, compared Mandarin-English speakers in China and in the
US. Like Beatty-Martinez et al., they found that immersion in the L2 was associated with
higher proactive cognitive control processes and that proactive control was coupled with
increased inhibition of the L1 in the switching task. The implication is that even similarly
proficient L2 speakers vary in how they recruit cognitive control and how they regulate each
of their two languages as a function of the opportunities to speak each language. Other studies
have shown that diversity of the social networks in which bilinguals live and work have a
profound influence on language performance and on the recruitment of cognitive control (e.g.,
Gullifer & Titone, 2020; Gullifer et al., 2018).

In this brief review of research on bilingual lexical processing we have attempted to show
that there is a high level of competition across the bilingual’s two languages that is
bidirectional, with each language coming to influence the other and with the modulation of that
processes open to the influence of the environments in which bilinguals find themselves. While
transfer from the native or dominant language is certainly present during initial L2 learning, it
does not diminish as individuals become proficient speakers of the L2. To the contrary, it gives
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rise to a language system in which there is adaptation to the presence of the two languages via
a mechanism of regulation, drawing on domain-general cognitive resources and shaping both
languages as a result. Some bilinguals may habituate to a situation that is relatively consistent
over time whereas others may find themselves in a continually changing context that requires
regulatory adjustment. In the next section, we consider how these cross-language interactions
are manifest at the level of syntactic processing and how language regulation may be crucial in
understanding the ability of bilingual speakers to code switch with one another.

Cross-Linguistic Interactions during Syntactic Processing in Bilinguals
In this next section, we review recent contributions to the study of bilingual sentence processing
that will serve to illustrate how exposure to an L2, even for a brief period, can influence
syntactic processing in the native language. The influence of the native language system on the
acquisition and processing of a second language has long been noted (Bates & MacWhinney,
1982; Corder, 1981; Gass & Selinker, 1994), but the reverse has not been recognized until
relatively recently. Although more research has examined bilingual language interactions for
words than for sentence, the available evidence converges on the finding that the bilingual’s
two languages are open to one another at every level of representation. These results challenge
the interpretation of a critical period for syntactic learning and demonstrate that the native
language adapts flexibly to the linguistic environments and the cultural contexts in which
bilinguals use their two languages (Liu et al., 2021; Pot et al., 2019). The evidence now shows
that variations in language dominance and language use prompt system alterations—some
subtle, some significant, even when individuals have acquired high proficiency in the second
language (e.g., Gollan et al., 2011; lvanova & Costa, 2008; Kasparian & Steinhauer, 2017;
Runnqvist et al., 2013). Importantly, we view the evidence on the weakening of the native
language constraints (Kroll & Finger, 2023) not as indicative of signs of first language loss,
but rather as evidence of the inherent flexibility of the linguistic system (Kroll et al., 2015).

Monolingual speakers also demonstrate linguistic adaptability, adjusting to and
incorporating unfamiliar structures from different language varieties into their own language
(e.g., Fraundorf & Jaeger, 2016), and exhibiting reduced sensitivity when exposed to
ungrammatical structures for a brief period (Hopp, 2016). To take just one example, Wells et
al. (2009) systematically manipulated input-driven experience in a self-paced reading task
involving subject and object relative clauses. The constructions were selected based on the
well-established finding that object relative clauses are typically more challenging to process
than subject relative clauses. Participants were divided in two training groups. The ‘non-
exposed’ group participated in three training sessions over the course of several weeks, during
which they were exposed to various syntactic structures, none which included subject and
object relatives. The ‘exposed group’ also completed three training sessions, but crucially they
saw an equal number of subject and object relative clauses. At testing time, the exposed group
took significantly less time to read object relative clauses compared to the non-exposed group,
indicating a reduction in processing difficulty brought about by exposure to the less frequent
structure.

Studies have also shown that monolingual language users are able to adapt rapidly to novel
distributional patterns in the input within a single experimental session. Hopp (2016) tested
whether grammatical gender assignment that deviated from native speaker expectations would
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lead to erroneous gender-based prediction. German native-speaking participants saw four
pictured objects on a computer screen. In the critical condition, three of the four objects were
identical in color but were differentiated by their grammatical gender (i.e., feminine, masculine,
and neuter). One of the objects served as the target and remaining two as competitors. The
fourth object served as a distracter. Adult native German participants were assigned to one of
two experimental groups. In one group, participants heard target sentences that followed
German grammatical gender agreement rules. The second group was additionally exposed to a
small number of filler trials in the final quartile of the experiment that contained gender
agreement violations, effectively creating a context in which the distributional properties of the
input were not helpful to generate predictions. The findings showed that the presence of this
relatively small number of erroneous tokens in the experimental session attenuated
participants’ sensitivity to grammatical gender as a cue to predictive processing. In other words,
the native listeners in the Hopp study showed evidence of strategic shifting by adapting their
expectations away from the a priori more frequent morphosyntactic agreement patterns in
German towards the more recent statistics and used these local statistics to guide their decisions
about language comprehension in real time (see Fine et al., 2013 for related discussions). There
is also evidence that when L1 has been reconfigured (as would be the case in individuals who
use their two languages in their daily lives or individuals regarded as L1 attriters) even brief
re-immersion in the first language can realign processing strategies towards monolingual-like
preferences (Chamorro et al., 2016; Dussias et al., submitted).

The results with monolingual speakers suggest that their linguistic experiences affect
processing, underscoring the key role of input and experience. While speakers of the same
linguistic variety often converge on the information employed during sentence processing,
there nonetheless exists great heterogeneity and variation in the way monolingual speakers
approach sentence processing in their native language (Farmer et al., 2012). In what follows,
we exemplify experience-based interactions while bilinguals process sentences in their two
languages by reviewing two illustrative cases of native language reconfiguration, which we
argue are natural extensions of a dynamic linguistic system.

In one of the earlier studies demonstrating the influence of the second language on the
native language, Dussias and Sagarra (2007) examined whether extensive immersion in
English would impact how Spanish-English bilinguals resolved syntactically ambiguous
sentences in Spanish (their first language). English and Spanish differ in the interpretation of
syntactically ambiguous relative clauses preceded by a complex noun phrase, exemplified in
“Alguien dispar6 al hijo de la actriz que estaba en el balcdn” (*Someone shot the son of the
actress who was on the balcony’). When asked “;Quién estaba en el balcon?” (“Who was on
the balcony?’), Spanish speakers typically respond “el hijo” (“the son”), while English speakers
respond “la actriz” (“the actress’). Dussias and Sagarra found that bilinguals immersed in an
English-speaking environment favored the interpretation associated with English when reading
in Spanish. This differed from a non-immersed, proficiency-matched bilingual group, who
favored the expected Spanish-associated interpretation.

Additional evidence of changes to the L1 has been observed in bilinguals who regularly
codeswitch between their two languages. In numerous bilingual communities, speakers
frequently alternate between languages, sometimes within a single utterance. Far from being
random and haphazard, codeswitching is systematic and requires highly skilled bilingual



Judith F. Kroll, Paola E. Dussias

ability, not only because bilinguals must be proficient in both languages to identify potential
switch sites, but because they must be practiced at combining the languages to adapt strategies
from each (Beatty-Martinez, Navarro-Torres, Dussias, 2020; Torres Cacoullos & Travis, 2015)
. Using Spanish and English as an illustrative example, a large body of corpus studies has
shown an asymmetric use of Spanish determiners in mixed noun phrases. When determiners
and nouns mix within a single noun phrase, Spanish-English bilinguals' preference is not only
for combinations of Spanish determiners followed by English nouns (“el fork”/themasc fork)
rather than, for example, English determiners followed Spanish nouns (“the tenerdormasc”/the
fork) but, in particular, for Spanish determiners with masculine grammatical gender followed
by English nouns regardless of the grammatical gender of the noun’s Spanish translation
equivalent. Both “el fork” (‘fork’ = ‘tenedormasc’) and “el table” (‘table’ = *mesarem’) are
found in Spanish-English bilingual corpus. Mixed noun phrases involving Spanish feminine
determiners followed by English nouns are infrequent and restricted to contexts in which the
noun’s gender would be feminine if it were translated into Spanish. Hence, “la blender”
(‘blender’ = ‘licuadorarem’) has been documented but “la shoe” (‘shoe’ = “‘zapatomasc’) has
not (see Jake et al. 2002; Otheguy & Lapidus, 2003; Trawick & Bero 2022; Valdés Kroff,
2016;).

Correspondingly, psycholinguistic studies have asked whether the asymmetry described
above, which is amply attested in Spanish-English codeswitched naturalistic productions (e.qg.,
Parafita Couto & Gullberg, 2017) modulates bilingual language comprehension such that
feminine determiners would signal the upcoming presence of a feminine gender noun either in
Spanish or in the English translation equivalent of the corresponding Spanish word, but
masculine determiners would not. This was the central question of a lab-based study by Valdés
Kroff et al. (2017). Specifically, the authors examined whether experience with determiner-
noun asymmetric codeswitching patterns affected comprehension in such a way that masculine
gender determiners would no longer exclusively signal the presence of masculine gender nouns
either when bilinguals were in a codeswitching mode or in a Spanish mode.

To address this question, Spanish-English codeswitching bilinguals were shown visual
scenes with two picturable objects while they listened to auditory instructions to click on one
of the two objects. When the instructions were delivered in a code-switching mode, the
bilinguals predictively processed English targets soon after hearing a feminine article, but when
they heard a masculine article, they delayed processing until they heard the target noun onset.
Strikingly, these were also the findings when the bilinguals heard Spanish-only instructions.
These results suggest that the bilingual comprehension system adapted to the speakers'
codeswitching experience, modulating sensitivity to grammatical gender as an anticipatory cue
even when they were processing Spanish-only noun phrases. Despite potential limitations on
cross-language interactions, these influences reflect a dynamic native language system
responsive to bilingual language contact and usage patterns. This and other findings advocate
for a research approach that thoroughly characterizes bilingual experience to better understand
the influence of bilingualism on language and cognition (Kroll & Finger, 2023).

Although the results discussed above indicate that the bilinguals’ two languages do not
functionally behave like either native language of monolinguals (Grosjean, 1989), there may
be limitations on the types of cross-language interactions in bilinguals. Ahn et al. (in press)
compared the sentence processing and production of a group of Korean-immersed speakers in
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Korea (with little English exposure) with Korean-immersed speakers in the US. The critical
conditions included Korean sentences in two possible word orders: one that did not overlap
with English (SOV - the canonical word order in Korean) and one that overlapped with English
(SVO -a less preferred word order in Korean but the canonical word order in English). The
key question was whether there would be an effect of English immersion on Korean manifested
as a preference for the English SVO word order while processing Korean sentences. The results
showed changes in the US Korean-immersed speakers but not as an L2 straightforward
influence on L1 sentence processing and production, suggesting that perhaps the greater
typological difference between Korean and English might modulate the influence of L2 on L1.
The studies examined in this section illustrate the influence of the second language on the
first, collectively underscoring the permeability of the L1 linguistic systems, sometimes
involving processing costs that initially slow down the native language or that make bilingual
speakers less sensitive to features of the native language. These and many other studies (Fine
& Jaeger, 2016; Kleinschmidt & Jaeger, 2015) demonstrate how linguistic experience
modulates native language processing. These modulations may be short-term and adaptive in
nature and may be driven by changes in an individual's expectations or predictions about
upcoming input, which in turn affect how participants react to deviations from norms in the
moment (Hopp, 2016). Modulations may also be the result of long-term, community-based
norms (Valdés Kroff et al., 2017) that reflect at least some shift in the underlying
representations, such that the new or unfamiliar structures become entrenched in the
individual's linguistic system. Whatever the case, variability in language processing should be
considered the norm, rather than the exception. The evidence presented here advocates for an
approach that connects L2 language processing with language experience and basic cognitive
principles that is more compatible with our current knowledge of the architectural
underpinnings of the systems responsible for language acquisition and language processing,
and that provides a more fruitful approach in future studies of bilingual syntactic processing.
In summary, in this section, we have examined recent advancements concerning the
permeability of the native language system, primarily emphasizing sentence comprehension.
Our goal has been to elucidate the perspective that changes to the native language signify the
openness of the networks underpinning language knowledge and usage and are an inherent
feature of the linguistic system's architecture. While the adaptability of the native system is
observable in both monolingual and bilingual individuals, bilingual speakers serve as a "natural
experiment.” Changes to the native language, prompted by the exposure and contextual usage
of a second language, occur organically when individuals engage with and utilize multiple
languages. Moreover, recent methodological advances have furnished unique insights into the
emerging inquiries briefly reviewed in this section. Stepping away from the specific
experiments discussed, our review's overarching theme underscores the remarkable openness
between the bilingual's two languages, characterized by persistent cross-language interactions
spanning from word to sentence processing, and modifications to the native language that offer
a framework to test assertions regarding the plasticity of cognitive and neural representations.

Conclusion
We have reviewed research on bilingual language processing that has transformed our
understanding of how the bilingual’s two languages come to live together in the same mind
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and brain. The continual activation of the two languages creates a situation that is highly
competitive. In the spirit of Brian MacWhinney’s research program, there is competition
everywhere we look. There is competition in selecting which language is in use and there is
competition across the alternative linguistic structures that may be associated uniquely with
one of the two languages or shared by both. This work shows that it is not only that the L1 is
used as a source of transfer but that the native and/or more dominant language is remarkably
open to transformations that enable the dynamic and plastic changes that occur over the course
of bilinguals’ lives (and see Pliatsikas, 2020, for a model of how brain plasticity changes over
the lifespan). The adaptive nature of these changes and the regulatory skill that is acquired to
navigate the variation across speakers and environments enable bilingual speakers to speak
proficiently in each language and to code switch with one another with far fewer, if any, costs
than might be anticipated.

The results we have reviewed also have several other important consequences. We have
already described the significance for how we conceptualize the native or dominant language.
Not only is the L1 changed by virtue of its role in bilingual language dynamics, but it renders
that language different in some critical respects relative to monolingual speakers of the same
language and relative to other bilingual speakers who may use the two languages in distinct
contexts. We have learned that not only bilinguals but also monolinguals vary in how pressures
on speakers across alternative contexts and as a reflection of their language experiences may
come to influence language processing (e.g., Bice & Kroll, 2019; Pakulak & Neville, 2010).
While there may be some enduring consequences associated with early acquisition of the L1
(e.g., Kousaie et al., 2017), the evidence on bilingualism suggests that there is less stability
associated with the L1 than traditional accounts have assumed and that liberating the narrative
from its fixation on the native speaker may enable richer and more complete accounts of the
language variation that results (e.g., Caldwell-Harris & MacWhinney, 2023; Rothman et al.,
2022). This is an exciting enterprise and one that has been inspired by Brian MacWhinney and
his collaborators.
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