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Abstract

This paper provides a comprehensive psycholinguistic analysis of language processing in
multilingual societies, shifting from monolingual-centric models to viewing multilingualism as the
normative human condition. It examines core mechanisms including nonselective lexical access
across languages, evidenced by cognate facilitation and parallel activation in models such as the
Revised Hierarchical Model (RHM), BIA+, and Multilink. Cognitive control processes,
particularly inhibitory control and adaptive mechanisms in code-switching contexts, are explored
through frameworks like the Inhibitory Control model and Adaptive Control Hypothesis.
Neurobiological evidence highlights structural plasticity, overlapping neural networks modulated
by proficiency and age of acquisition, and modality-dependent processing in diglossic
environments such as Arabic. Additional topics include suprasegmental (tonal) cross-linguistic
influences and models of third language (L3) acquisition emphasizing selective or typological
transfer. The discussion extends to educational implications, supporting multilingual pedagogies
and translanguaging to promote equity and cognitive benefits. Despite advances, persistent gaps
remain in research on non-Indo-European languages and low-resource contexts, underscoring the
need for inclusive, globally representative studies and equitable NLP development. Overall,
multilingualism reveals fundamental interactions between language, cognition, and society,
offering critical insights into the adaptive architecture of the human language system.
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1. Introduction

The study of how the human mind and brain accommodate multiple linguistic systems has
undergone a profound paradigm shift over the last several decades (Bourguignon, 2023).
Historically, psycholinguistic research was centered on the "modal” listener typically defined as a
monolingual, neurotypical, and young adult viewing any deviation from this standard as a
secondary or even "pathological" variation (Ibrahim, 2024). Contemporary perspectives, however,
have redefined multilingualism as a fundamental lens through which the intrinsic dynamics
between language, cognition, and their neural underpinnings are fully understood (Kroll et al.,
2010). In an increasingly globalized world, the active use of two or more languages is perhaps the
most common characterization of human communication, necessitating an expert-level synthesis
of how these complex systems interact, compete, and reorganize the cognitive architecture of the
speaker (Filippi et al., 2025).
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Figure 1. The Psycholinguistic Paradigm Shift: Transitioning from Monolingual-Centric
Models to a Normative Multilingual Framework.
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2. Theoretical Architecture of the Multilingual Lexical System

A central preoccupation of psycholinguistic inquiry is the organization and access of words within
the mental lexicon. For multilingual individuals, this inquiry expands to whether languages are
stored in functionally independent modules or within a single, integrated network (Kroll &
Stewart, 1994). A significant body of experimental evidence, utilizing paradigms such as lexical
decision, picture naming, and eye-tracking, suggests that multilingual speakers simultaneously
activate all their known languages when processing any single one (Fridman & Meir, 2025). This
phenomenon, known as nonselective lexical access, implies that the "non-target" language is never
fully dormant but instead provides a constant background of activation that must be managed by
the cognitive system (Dijkstra & van Heuven, 2002).

The theoretical debate regarding the structure of this system has been traditionally dominated by
the tension between the Revised Hierarchical Model (RHM) and localist-connectionist models
such as the Bilingual Interactive Activation plus (BIA plus) (Ashraf, 2024). The RHM, proposed
by Kroll and Stewart in 1994, was initially designed to explain developmental asymmetries in
translation performance (Ferreira & Schwieter, 2023). It posits that in the early stages of second
language (L2) acquisition, lexical forms are mapped to meaning through the first language (L1)
translation equivalent a process termed lexical mediation (del Maschio et al., 2022). Over time, as
L2 proficiency increases, the direct link between L2 forms and their conceptual representations
strengthens, allowing for more efficient, direct concept mediation (Lu et al., 2023).

Table 1. Comparison of Major Lexical Processing Models

Model Feature Revised Hierarchical | BIA plus Model Multilink Model
Model (RHM)

Primary Domain | Word Production and | Word Recognition | Integrated Recognition
Translation (Dijkstra et | (Dijkstra &  van | & Production (Dijkstra
al., 2019) Heuven, 2002) etal., 2019)
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Lexical  Access | Proficiency-dependent | Nonselective parallel | Nonselective parallel
Mechanism serial mediation (Kroll | activation (Dijkstra & | activation (Dijkstra et
& Stewart, 1994) van Heuven, 2002) al., 2019)
Lexical Shared conceptual level | Integrated with | Connectionist RHM
Representation (Kroll et al., 2010) language tags (Dijkstra | architecture (Dijkstra
& van Heuven, 2002) | etal., 2019)
Developmental Accounts for | Models  steady-state | Considers relative L2-
Sensitivity acquisition history | instances (Dijkstra & | proficiency (Dijkstra
(Kroll & Stewart, 1994) | van Heuven, 2002) etal., 2019)
Asymmetry Link strength | Relative frequency | Translation costs and
Explanation asymmetry (Kroll & | (Dijkstra &  van | similarity (Dijkstra et
Stewart, 1994) Heuven, 2002) al., 2019)

The cognate facilitation effect provides further empirical weight to the integrated lexicon
hypothesis. Cognate’s words sharing both form and meaning across languages are consistently
processed faster than non-cognates (Lijewska, 2020). This facilitation suggests that activation from
both linguistic systems converges on a common semantic representation, effectively lowering the
threshold for word recognition (Muylle et al., 2022). Interestingly, this effect is modulated by the
degree of orthographic and phonological similarity, with identical cognates eliciting the greatest
facilitation (Arana et al., 2022). However, the influence of phonological overlap can be complex;
while it often assists recognition, some studies have noted inhibitory effects in specific cross-
linguistic contexts, suggesting that phonological competition can sometimes hinder access (Young,
2025).

3. Cognitive Control and the Mechanics of Language Inhibition

Given the parallel activation of multiple languages, the multilingual mind must employ
sophisticated control mechanisms to ensure that the intended language is selected while
interference from non-target languages is suppressed (Green, 1998). This challenge is often
conceptualized as a form of "mental juggling," where the speaker must keep both languages active
while avoiding errors in production (Jansen et al., 2022). The Inhibitory Control (IC) model
remains a cornerstone for understanding this process (Gahramanova, 2024).

The IC model, proposed by Green in 1998, suggests that language selection is achieved through
the top-down inhibition of non-target lexical candidates. This inhibition is reactive; it is recruited
when conflict is detected between competing language systems (Lee et al., 2025). One of the most
prominent pieces of evidence for this mechanism is the observation of asymmetric switch costs
(Franc, 2025). When unbalanced bilinguals switch between their languages, they often take longer
to switch back to their dominant L1 from their weaker L2 than the reverse. The IC model explains
this by positing that to produce the weaker L2, the speaker must powerfully inhibit the dominant
L1 (Alharbi, 2022).

Table 2. Taxonomy of Cognitive Control Processes in Multilingualism

Control Type Definition and | Psycholinguistic Neural Correlates
Mechanism Manifestation

Inhibitory Reactive  suppression | Asymmetric switch costs | Left caudate, Basal

Control (Green, 1998; Misra et | (Green & Wei, 2014; | ganglia (Abutalebi &
al., 2012) Alexander, 2025) Green, 2007)

Conflict Detection of competing | Reduced Simon effect | Anterior Cingulate

Monitoring signals (Braver, 2012; | (Green, 1998) Cortex (ACCO)
Abutalebi et al., 2012)
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(Abutalebi et al.,
2012)
Goal Proactive sustainment | Faster reaction times | Dorsolateral =~ PFC
Maintenance (Braver, 2012) (Braver, 2012) (De Groot, 2011)
Task Cessation of current | N2 component in ERP | Inferior Parietal
Disengagement | schema (Braver, 2012) | (Filippi et al., 2015; Misra | areas (Abutalebi &
etal., 2012) Green, 2007)

4. Adaptive Control and the Psycholinguistics of Code-Switching

Code-switching the fluid alternation between languages within a single discourse is not merely a
product of language deficiency but a sophisticated cognitive and sociolinguistic strategy (Ng &
Yang, 2022). The Adaptive Control Hypothesis (ACH) proposes that the cognitive mechanisms
recruited by bilinguals are highly dependent on their interactional environment (Lai et al., 2022).

The ACH identifies three distinct contexts: "single-language," "dual-language," and "dense code-
switching". The cognitive demands vary across these settings; dual-language contexts tax
interference suppression heavily, whereas dense code-switching relies on "cooperative" schemas
where both languages are highly integrated, potentially reducing the need for explicit inhibition
(Braver, 2012). Expanding on these dynamics, the Language Entropy Approach suggests that the
unpredictability of language use in high-entropy environments promotes more efficient proactive
control (Gullifer & Titone, 2021).

5. Neurobiology and Structural Plasticity in the Multilingual Brain

Advances in neuroimaging have established that the multilingual brain exhibits a remarkable
degree of structural plasticity. Studies utilizing Diffusion Tensor Imaging (DTI) have shown
differences in white matter tracts between bilingual and monolingual children, indicating that
managing multiple languages physically alters internal communication networks (Pliatsikas,
2020).

Functionally, multilingual individuals process all their languages within a largely overlapping
network in the perisylvian cortex of the left hemisphere. However, the specific activation patterns
are modulated by variables such as age of language acquisition (AoA) and proficiency (Potczynska
et al., 2020). As proficiency in a later-learned language increases, activation patterns tend to
become more efficient and "native-like," showing a reduction in the recruitment of extra brain
areas (Martin-Fernandez et al., 2012).

6. Diglossia and the Cognitive Architecture of Arabic

A nuanced area of research concerns diglossic societies, such as the Arabic-speaking world, where
two distinct varieties of the same language serve different social functions (Asadi & Abu-Rabia,
2021). Spoken Arabic (SA) is acquired as the native variety, while Literary Arabic (LA) is learned
through formal education for literacy (Ibrahim, 2024).

Table 3. Modality-Dependent Processing of Arabic Varieties

Modality Status of Spoken | Status of Literary | Primary Evidence
Arabic (SA) Arabic (LA)
Auditory Dominant (LT) | Non-dominant (L2-like) | Faster RTs and semantic
(Ibrahim, 2024) (Ibrahim, 2024) priming for SA (Ibrahim,
2024)
Visual Non-dominant (L2-like) | Dominant (L1) | Faster recognition of LA
(Written) (Ibrahim, 2024) (Ibrahim, 2024) words (Ibrahim, 2024)
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Cognitive Lower in speech; higher | Higher in speech; lower | Visual familiarity and
Load in reading (Ibrahim, | in reading (Ibrahim, | frequency effects (Ibrahim,
2024) 2024) 2024)

Evidence suggests that the cognitive representation of these varieties is modality-dependent. In the
auditory modality, SA functions as the dominant L1, showing robust facilitation. In contrast, in the
visual modality, the status is inverted; LA functions as the dominant variety due to its exclusive
use in literacy (Zheng et al., 2025). This "bidialectalism" impacts the developmental trajectory of
literacy acquisition, requiring children to manage the phonological distance between their dialect
and the literary language (Fridman & Meir, 2025).

7. Suprasegmental Processing and Tonal Influence

The interaction between a multilingual's languages extends to suprasegmental features like lexical
tone. In tonal languages like Mandarin, pitch contours are crucial for differentiating meaning
(Garrido-Pozu, 2024). Psycholinguistic research has demonstrated that Mandarin-English
bilinguals continue to use pitch information to constrain lexical access even when speaking
English, a non-tonal language. Experiments using the picture-word interference paradigm have
shown that cross-language homophones with a rising tone facilitate naming in English more than
those with a falling tone an effect absent in English monolinguals (Khatin-Zadeh et al., 2021).

8. Models of Sequential Multilingualism and L3 Acquisition

As research moves to third language (L3) acquisition, models emerge to explain the dynamics of
sequential multilingualism. A primary debate is whether linguistic transfer is "wholesale" (entire
grammar) or "selective" (property by property) (Slabakova, 2017).

Table 4. Theoretical Models of Third Language (L.3) Acquisition
Model of L3 | Transfer Mechanism | Key Drivers of | Facilitative or
Acquisition Transfer Inhibitory?
Typological Primacy | Wholesale (entire | Perceived structural | Viewed as primarily
Model (TPM) grammar) proximity facilitative
(Slabakova, 2017) (Slabakova, 2017) (Slabakova, 2017)
Scalpel Model Selective  (property- | Complexity, Can be both
by-property) frequency, and use | (Slabakova, 2017)
(Slabakova, 2017) (Slabakova, 2017)
Cumulative Selective and additive | Prior L1 and L2 | Argues transfer is only
Enhancement (Slabakova, 2017) experience (Flynn et | facilitative
Model (CEM) al., 2004) (Slabakova, 2017)
Linguistic Proximity | Selective (Slabakova, | Similarity of specific | Can be both
Model (LPM) 2017) properties (Slabakova, 2017)
(Slabakova, 2017)

9. Societal Impacts and Educational Equity

The psycholinguistic profile of the multilingual learner has significant implications for education
policy. Evidence overwhelmingly supports multilingual education programs. Research on children
in urban environments reveals that achieving high proficiency in both languages enhances
academic performance, particularly in complex cognitive tasks (Lijewska, 2020). Furthermore,
multilingualism has been found to mitigate the negative effects of low socioeconomic status on
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academic achievement. Strategic translanguaging in classrooms drawing on all of a learner's
linguistic resources enhances comprehension and engagement (Lai et al., 2022).

10. Future Directions: Addressing Global Research Gaps

Despite the proliferation of research, a "resource asymmetry" remains in psycholinguistic literature
and technology. Majority studies focus on Indo-European languages, while over 7,000 languages
remain underrepresented (Garcia & Wei, 2022). Developing NLP tools for low-resource languages
is essential for digital equity. Current Al models often exhibit US-centric cultural biases due to the
prevalence of Western training data (Ferreira & Schwieter, 2023). Countering the "Matthew
Effect" requires digital revitalization and community partnerships to arrive at a more universal and
inclusive understanding of the human language capacity (Ibrahim, 2024).

Conclusion

Multilingualism is not a peripheral phenomenon but the default mode of human language use in
an interconnected world. This synthesis demonstrates that the multilingual mind operates through
dynamic, interactive systems characterized by parallel nonselective activation, sophisticated
inhibitory and adaptive control, and experience-dependent neural reorganization. Key models—
from the Revised Hierarchical Model and BIA+ to the Adaptive Control Hypothesis—illuminate
how speakers efficiently navigate competing linguistic representations, while empirical findings
on cognate effects, asymmetric switch costs, diglossic modality shifts (as in Arabic), tonal cross-
influences, and L3 transfer highlight the complexity and flexibility of multilingual processing.
These insights carry profound implications for education, where leveraging learners' full linguistic
repertoires via translanguaging and multilingual programs can enhance cognitive outcomes and
mitigate socioeconomic disparities. Nevertheless, the field continues to suffer from a
representational imbalance, with disproportionate focus on Indo-European language pairs and
Western contexts. Addressing this "resource asymmetry" through expanded research on
underrepresented languages, community-driven approaches, and bias-aware Al development is
essential for building a truly universal understanding of language processing. By centering
multilingualism, psycholinguistics not only better reflects global linguistic diversity but also
uncovers core principles of human cognition that remain obscured in monolingual frameworks.
Future progress depends on interdisciplinary, inclusive efforts to ensure equitable advances in both
theory and application.
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