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Abstract This paper examines the interdisciplinary field of psycholinguistics,
exploring the mental and neurobiological mechanisms that enable humans to learn,
comprehend, and produce language. By synthesizing research on the mental lexicon,
sentence processing, and the cognitive impacts of bilingualism, we illustrate how
linguistic structures are fundamentally intertwined with cognitive functions such as
memory, attention, and executive control (Hannah, 2023; Broderick, 2024).

Introduction

Psycholinguistics serves as a primary bridge between the study of language
structure (linguistics) and mental processes (cognitive psychology). While linguistics
examines the formal rules of phonology, syntax, and semantics, cognitive psychology
investigates how these rules are implemented through memory and perception
(Broderick, 2024). Understanding these processes is critical to explaining human
behaviour and the relationship between language and thought (Harley, 2014).

Methods

Research in psycholinguistics utilizes a variety of experimental, observational,
and computational methods to infer the underlying structure of the mind:

Behavioural Tasks: These are the most common methods, often focusing on

reaction times (measured in milliseconds) and accuracy. Specific tasks include
lexical decision (judging if a string of letters is a word), naming (reading a word aloud),
shadowing (repeating speech immediately), and gating (identifying a word based on
increasing fragments). Researchers also use priming effects, where a preceding
stimulus influences the processing of a subsequent one. (Harley, 2014)

Neuroimaging and Electrophysiology: Modern studies use non-invasive

techniques to localize function and track the time course of processing. These
include fMRI and PET for spatial resolution (where things happen) and EEG/ERP for
temporal resolution (when things happen). ERP components like the N400 (sensitive
to semantic violations) and P600 (sensitive to syntactic violations) are critical for
mapping cognitive cycles.

Eye-Tracking: By monitoring fixations and saccades, researchers can
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determine what information a person is processing at any given moment during
reading or while interacting with objects in a "visual world paradigm". (Harley, 2014)

Speech Error Analysis: Naturalistic collection of slips of the tongue from

large databases (corpora) and experimentally induced errors (like the SLIP
technique) provide a "window" into the internal organization of the lexicon and speech
planning. (Drieghe et al., 2005)

Computational Modeling: Scientists build executable computer programs, such
as connectionist models (e.g., TRACE, IAC) and Al simulations (e.g., ELIZA,
SHRDLU), to generate testable predictions and formalize theories of cognitive
architecture (Coltheart et al., 2001).

Qualitative Approaches: Systematic literature reviews and qualitative content

analysis are used to compare and synthesize existing theoretical models.
(Panggabean, & Batubara, 2025)

Results

Research findings across these methodologies reveal a complex cognitive
architecture for language:

The Mental Lexicon and Word Retrieval

The mental lexicon is conceptualized as an internal dictionary containing the
sounds, forms, and meanings of thousands of words (Harley, 2014; Panggabean, &
Batubara, 2025). Rather than a static list, research indicates it is a highly interconnected
system. There are three different theories of mental lexicon formation:

Spreading Activation Theory suggests that activating one concept (e.g., "doctor")
automatically primes related ones ("nurse"), facilitating faster retrieval. So, related
concepts (e.g., "school" and "teacher") are linked in a semantic network; activating one
word spreads energy to its neighbours, facilitating faster retrieval. Access is significantly
influenced by word frequency, with common words being retrieved more rapidly.

The Mental Lexicon: Semantic Networks in Action

l_Semantic, Phonological & -TI
Morphological Links
‘Words are not stored alphabetically,
but interlinked by meaning, sound, and
root (e.g., 'berlari’ connected to 'lari'
Land 'pelari’).

| Chalk Principal

=

Mhe Logogen Model i
(Frequency)

| | Frequently encountered words have a
v \ lower activation threshold, meaning
[ % Y™~ they are retrieved faster. F
1

Subject

Bus | L
r
Contextual Cues
Context narrows down possible
meanings instantly (e.g., distinguishing
/ : ¥ g ‘bank’ as a financial institution vs. a
(Homework {Backpack | Lriver edge).

. |
Figure 1. Spreading Activation Theory

Lexical Access Models such as the Cohort Model suggest that word recognition
begins the moment acoustic input is perceived, activating a set of candidates that are
narrowed down as more information arrives.
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Efficiency Factors mean that retrieval speed is heavily influenced by word
frequency, contextual cues, and the strength of semantic associations (Panggabean, &
Batubara, 2025).

Cognitive Processing in Language Comprehension

A central debate in cognitive processing concerns whether sentence parsing is
modular or interactive.

The Garden-Path Theory posits that the mind performs syntactic analysis first, seeking
the simplest structure to minimize cognitive load before considering semantic meaning.

Constraint-Based Models suggest that all available information, including
semantics and context, is processed simultaneously to resolve structural ambiguities.

Incremental Processing suggests the brain constructs interpretations on a word-
by-word basis, constantly updating its mental model of the discourse.

Mechanisms of Speech Production

Language production is a multi-stage cognitive endeavour involving
conceptualization (deciding what to say), formulation (selecting words and syntax),
and execution (articulation). Evidence from Speech Errors shows that slips of the
tongue, such as sound or word exchanges, reveal that the lexicon is organized by both
meaning and form. Sentences are typically not fully planned before speech begins;
instead, the planning window is limited by working memory capacity, requiring
continuous processing during articulation (Harley, 2014).

Bilingualism and Executive Function

Navigating multiple language systems has profound effects on the brain's
cognitive architecture.

Bilingual individuals develop a heightened ability to switch between tasks and
adapt to new information, a benefit derived from the "cognitive juggling" of two
languages, which leads to cognitive flexibility. Managing competing linguistic systems
strengthens executive functions, specifically attentional control and problem-solving.
The "cognitive reserve" built through lifelong bilingualism may delay the onset of
conditions such as Alzheimer’s and dementia (Hannah, 2023). Thus, it has got
protective effects.

System Expansion: The Bilingual Brain

The Juggling Act

Bilingualism is not just knowing two
languages; it requires constant
management, toggling, and switching
between two competing linguistic
networks.

Neuroplasticity

. This constant toggling causes physical
#* structural adaptations in brain areas
associated with language processing
and attention.

Cognitive Flexibility

This neural adaptation yields a more

2> agile cognitive architecture, allowing
~ individuals to shift attention, adapt to

new information, and think more

creatively across all domains.

Figure 2. The Bilingual Brain.
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Neurobiological Foundation

Neurolinguistics identifies specific brain regions dedicated to these cognitive
tasks. While Broca’s area is traditionally associated with production and syntax, and
Wernicke’s area with comprehension and semantics, modern neuroimaging reveals a
more distributed and flexible system. The angular gyrus plays a critical role in
integrating visual and auditory information, while the left temporal lobe is central to
accessing the mental lexicon (Alavxonova, & Ergasheva, 2023; Ullman, 2013).

The Hardware of Communication

Language processing is deeply lateralized, relying heavily on specialized,

interconnected hubs in the brain’s left hemisphere.
The Angular Gyrus

Function: Integration of visual and
auditor{ information (crucial for
reading).

Broca's Area (1861) 3

Location: Left inferior frontal gyrus

Function: Language Production &
Syntactic Processing

Role: Transforms conceptual
intention into grammatical structure
and articulation

Wernicke's Area (1874)
Location: Left temporal lobe

Function: Language Comprehension
& Semantic Processing

Role: Retrieves meaning from the
mental lexicon upon hearing
phonological input

Figure 3. Neurobiological Foundation.

Discussion

The interconnection of linguistics and psychology demonstrates that language is
a foundational cognitive faculty that both reflects and shapes the structure of the human
mind (Panggabean, & Batubara, 2025). The transition from early pre-Chomskyan
behaviourist views to modern integrative cognitive science has been driven by the
discovery that language processing is fast, mandatory, and mostly automatic.

The practical implications of these results are significant:

1. Education: Insights into lexical access and bilingual benefits can inform the
development of more effective language-learning programs and teaching strategies,
such as thematic grouping (Hannah, 2023).

2. Clinical Therapy: Understanding the neural hubs of language helps in
diagnosing and rehabilitating disorders like aphasia and dyslexia (Alavxonova, &
Ergasheva, 2023).

3. Technology: Psycholinguistic models assist in creating more sophisticated Al
and language technologies by mimicking human cognitive constraints and predictive
abilities (Harley, 2014).

Conclusion

Nowadays the field continues to move toward a unified theory that accounts for
both the idealized competence of linguistic rules and the actual performance of the
human brain during communication (Broderick, 2024). Thus, the interconnection of
linguistics and psychology reveals that language is not merely a communication tool
but a foundational cognitive faculty. As our understanding of the interplay between
language and the mind evolves, the field is moving toward an integrative cognitive
science framework that combines experimental data with computational and
neuroscientific paradigms.
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HNIHHICTD KUTTA Y CUCTEMI IICUXOJIOI'TYHUX
PECYPCIB BIMCBKOBOCJIYKBOBIIIB

Bepexkenna Ouiena IOQpiiBHa

3m00yBayKa cTyrneHs nokropa ¢inocodii (PhD)
cneraibHOCT1 «[Icuxomorisay

KwuiBchkuil HaIliOHATEHUIA €KOHOMIYHUI YHIBEPCHUTET
iMeHi Baguma I'erbmana, M. KuiB, Ykpaina

Beryn.  TloBHoMacmitabHa BiliHA MOCTaBHIIA TEpe]] BiCHKOBOCITYKOOBIISIMU
Oe3MpereeHTHI MCUXOJOTIYH1 BUKIIMKH, MOB'SI3aH1 3 TPUBAJIUM BIIMBOM OOMOBOTO
CTpecy, BHCOKMM pIBHEM BIJMOBIJAIbHOCTI, IOCTIHHOIO 3arpo30l0 JKHATTIO Ta
HEOOXIAHICTIO TIPUHUMATH PIIICHHS B €KCTPEMallbHMX yMOBaxX. 3a Takux 0OCTaBUH
OCOOJIMBOTO 3HAY€HHs HAOyBalOTh BHYTPIINIHI IICHUXOJIOTIYHI pPECypcH, SKi
3a0e3MeuyloTh 30€pEeKeHHS TICUXIYHOTO 37I0pOB'S, MIATPUMYIOTh aJamnTaiiio Ta
CIPUSIOTh €(PEKTUBHOMY BUKOHAHHIO CIIyKOOBO-00MOBMX 3aBlaHb. OJHUM 13 TaKUX
PECYPCIB € IIHHICTD KUTTS, SKa BU3HAYAE CTABJICHHS JIFOJMHU JIO BJIACHOTO 1ICHYBaHHS,
MaiiOyTHBOTO, JKUTTEBUX IT1IJIEH Ta 0OCOOUCTICHUX CMUCIIIB.
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