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DEFINITIONS

The following terms and terminological combinations are used in this dissertation.

Automatic vs. strategic processing — automatic processes are fast and stimulus-
driven, whereas strategic processes are slower and shaped by task goals.

Backward translation recognition paradigm — participants process an English (L3)
prime and evaluate candidate words in Kazakh/Russian as translation equivalents vs.
distractors, allowing meaning-based cross-language activation to be tested.

Control (language control) — the broader system regulating competition dynamics
(e.g., monitoring, response selection, inhibition), treated as a set of components rather than a
vague label.

Cross-language activation — co-activation/competition among candidates from
different languages, which becomes observable when reaction time/accuracy changes
systematically as a function of language membership and congruency.

Inhibition — mechanisms that reduce the activation of competing representations in
contexts with competition (e.g., multilingual lexical competition).

Interference — measurable performance costs arising when competing representations
are co-activated.

Language non-selective lexical access — early lexical activation is not fully gated by
language membership; cross-language candidates can activate, with effects modulated by
proficiency/dominance/context.

Lexical access — time-dependent activation of lexical representations from memory in
response to input, including (i) mapping from form to a lexical entry and (ii) activation of
associated semantic information; described as graded/competitive with partial co-activation of

candidates.



Lexical selection — selection of a target lexical item (especially in production),
involving competition among semantic neighbours; distinguished from lexical access in your
terminology framework.

Lateralization — hemispheric asymmetries in recruitment.

Mental lexicon — an individual’s internal lexical system that stores and organizes
knowledge about words, including their forms, meanings, and associative links. For
multilingual speakers, it includes lexical representations from more than one language and
supports lexical access and cross-language activation.

Mirror-image trilingual groups (design logic) — two groups share the same language
set (Kazakh—Russian—English) but differ in L1 (L1 Kazakh vs. L1 Russian).

Natural bilingualism — the acquisition and use of two languages through regular
communication in everyday life, typically in family, community, or immersion-like
environments, rather than primarily through formal instruction.

N400 — an ERP component typically observed around 400 ms after stimulus onset and
sensitive to semantic expectancy, relatedness, and contextual fit.

Network — interacting brain regions supporting computation.

Neurolinguistics — an interdisciplinary field that investigates the neural mechanisms
underlying language representation, processing, and organisation in the brain.

Region of interest (ROI) — spatial clustering of electrode channels into predefined
scalp regions (e.g., AL/CL/PR) to support topographic inference and stable ERP
measurements.

Representations vs. processes — representations are structured knowledge in the
cognitive system (distributed activation patterns encoding

phonology/orthography/morphology/syntax/semantics). In contrast, processes are real-time



operations over representations (e.g., activation, selection, inhibition, integration, and
prediction).

Semantic integration — incorporating a word’s meaning into an evolving
sentence/discourse representation; sensitive to predictability/contextual constraint and
associated with graded electrophysiological responses, such as the N400.

Semantic primes — stimuli (words, phrases, or pictures) presented before a target that
pre-activate related semantic features and concepts in the mental lexicon, thereby shaping
subsequent processing. In psycholinguistic tasks, a prime facilitates the processing of a
semantically related target (e.g., faster responses and/or reduced N400 amplitude). It can also
increase conflict when the following item is meaning-incongruent.

Semantic processing — includes lexical semantics (word meaning), compositional
semantics (meaning from combining words), and discourse semantics (meaning across
sentences/context).

Translation recognition (paradigm) — a task that forces participants to map between
languages via meaning and can be engineered to contrast semantic compatibility vs.

mismatch.



Ag/ AgCl
AL

AM

AR

BIA+

CEFR

CL

CM

CR

df

EEG

EOG

ERP / ERPs
fMRI
glmer
HEOG

Hz

ICA
L1/L2/L3
L1K/LI1IR
LEAP-Q
M1/ M2
ms

pv

PET

PL

PM

ABBREVIATIONS

Silver / silver-chloride electrodes
Anterior left (ROI)

Anterior middle (ROI)

Anterior right (ROI)

Bilingual Interactive Activation Plus (extension of the BIA
framework)

Common European Framework of Reference for Languages
Central left (ROI)

Central middle (ROI)

Central right (ROI)

Degrees of freedom
Electroencephalography
Electrooculography

Event-related potential(s)

functional magnetic resonance imaging
Generalized linear mixed-effects regression
Horizontal electrooculography

Hertz

Independent Component Analysis

First / Second / Third language

L1 Kazakh group / L1 Russian group
Language Experience and Proficiency Questionnaire
Left / right mastoids (EEG reference sites)
Milliseconds

Microvolts

Positron Emission Tomography

Posterior left (ROI)

Posterior middle (ROI)



pos
PR

RHM
ROI/ROIs
RT

SD

UDC
VEOG

Candidate position within trial (model term)
Posterior right (ROI)

Revised Hierarchical Model

Region(s) of interest

Reaction time

Standard deviation

Universal Decimal Classification

Vertical electrooculography



INTRODUCTION

Language processing in multilingual speakers is a complex neurocognitive
phenomenon in which lexical representations from different languages may become
simultaneously active. This co-activation can facilitate comprehension or create competition.
The extent and nature of this co-activation depend on language experience, dominance, and
learning sequence. These mechanisms are especially important in sequential trilingualism,
where the third language is learned later and is usually less automatic than the second
language. Kazakhstan provides a particularly informative context for studying multilingual
processing. It is a multilingual country in which multiple languages interact across
institutional domains and everyday communication. Within this linguistic landscape, Kazakh
and Russian occupy the dominant positions. Kazakh, as the state language, constitutes a
central component of the country’s language policy and serves as a key marker of national
identity and socio-political development. The Russian language, inherited from the Soviet
period, continues to retain high institutional and communicative significance across all major
domains, including politics, economics, science, education, mass media, and the service
industry. Against this background, a relatively stable pattern of bilingualism has emerged in
the country. Despite its internal heterogeneity, this pattern is generally described as a form of
unbalanced, functionally distributed bilingualism, in which the two languages are used across
partially differentiated social and communicative domains (Terlikbayeva & Menlibekova,
2021; Utegenova et al., 2024, p. 394). Many speakers use Kazakh and Russian in everyday
life and learn English through formal education (Kiictikler, 2020, p. 3; Sadulova et al., 2025).
When considering the place and role of English in Kazakhstan, it is important to note that
English has gained increasing prominence over time (Sartor, 2021). This development was
closely associated with the establishment of the international scholarship program “Bolashak”

in 1993, designed to support talented Kazakhstani students in pursuing higher education at
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leading universities worldwide (President of the Republic of Kazakhstan, 1993). The presence
of English in Kazakhstan was further strengthened by the implementation of the cultural and
language policy initiative commonly referred to as the “Trinity of Languages” project, within
which English was conceptualised as the language of integration into the global economy,
alongside Kazakh as the state language and Russian as the language of interethnic
communication (Tlemissov et al., 2020, p. 9007). The State Program for the Development
and Functioning of Languages in the Republic of Kazakhstan for 2011-2020, approved in
2011, identified the creation of favourable conditions for the development of the country’s
linguistic capital, including foreign languages, especially English, as a means of international
and business communication (President of the Republic of Kazakhstan, 2011). The long-
standing tradition of bilingualism in Kazakhstan has provided a productive foundation for the
acquisition and use of a third language, in this case English (Sadulova et al., 2025). In this
context, a comparative analysis of cross-linguistic interactions in trilingualism is of
considerable theoretical and practical significance, particularly when the languages involved
differ in their genetic affiliation and structural-typological properties. Because Kazakh and
Russian differ substantially in typology and grammatical structure, they provide a valuable
basis for examining how language distance interacts with learning history (Bakhtikireeva &
Valentinova, 2022, p. 225; Dildabekova, 2017, p. 1228). Against this background, it is
especially relevant to adopt an interdisciplinary approach to the investigation of trilingualism
as a brain-based phenomenon. Despite extensive research on bilingual lexical access,
trilingual neurocognitive evidence remains limited, especially for the Kazakh—Russian—
English constellation (Pathak et al., 2025). The present dissertation addresses this gap by
investigating trilingual word recognition using a controlled experimental paradigm and time-
sensitive neurophysiological measures. Modern psycholinguistic and neurolinguistic research

demonstrates that word recognition is not purely language selective. Lexical access may
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involve parallel activation across languages, and this activation may show asymmetry
depending on L.1/L2 status and dominance. Behavioural measures (accuracy and reaction
time) provide important evidence of processing difficulty, but they do not fully capture the
time course of meaning-level evaluation. Event-related potentials (ERPs) offer millisecond
resolution and allow researchers to observe when lexico-semantic processing diverges across
conditions. In this dissertation, the N400 component is treated as a key marker of lexico-
semantic integration and sensitivity to semantic congruency.

The study employed a backward translation recognition paradigm in which
participants processed an English (L3) prime and evaluated Kazakh and Russian candidate
words as either congruent translation equivalents or incongruent distractors. This design
enables testing cross-language activation and comparing two mirror-image trilingual groups:
L1 Kazakh / L2 Russian / L3 English and L1 Russian / L2 Kazakh / L3 English. Mirror-image
logic provides a principled way to examine the role of language learning history in
behavioural performance and N400 modulation.

The relevance of the topic is determined by the particular significance of
multilingualism in Kazakhstan, where languages function within a complex system of cross-
language interaction. In the current language situation, Kazakh functions as the state language
and a state-building component, Russian plays an important role in interethnic
communication, and English serves as one of the key means of international political,
economic, academic, and professional integration. In this regard, the study of cross-language
processing mechanisms is of not only linguistic but also strategic importance. The relevance
of the study is also determined by the specific features of the current language situation and
language policy in education, in which English is usually acquired against the background of
already established Kazakh—Russian or Russian—Kazakh natural bilingualism. Although there

are studies devoted to bilingualism and multilingualism, the neurolinguistic aspect involving
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electroencephalography (EEG) and event-related potentials (ERP) data remains at an initial
stage of development in Kazakhstani science. The relevance of the study is further
strengthened by the growing interest in integrative linguistics and by the need to apply
modern scientific and methodological approaches to the study of multilingualism in
Kazakhstan.

The object of the research is the lexico-semantic processing of language units in
cross-language interaction in the context of trilingualism.

The subject of the research comprises neurolinguistic markers of lexico-semantic
word processing that reflect the specific involvement of the first, second, and third languages.

The purpose of the research is to conduct an integrative neurolinguistic analysis of
the markers and neurocognitive mechanisms of lexico-semantic word processing in cross-
language interaction in the context of trilingualism.

Research objectives:

o to construct the metalanguage of the study within an integrative approach and
to substantiate the conceptual prerequisites for the development of neurolinguistic research in
Kazakhstan, taking into account the language situation of the republic and the role of Kazakh,
Russian, and English in multilingual education;

. to analyse theoretical approaches to the study of bilingualism and
trilingualism, with reference to the mechanisms of language information processing in the
mental lexicon of speakers of heterogeneous and typologically distinct languages;

o to justify the choice of English irregular verbs as stimulus material and to
substantiate the use of the translation recognition paradigm as a method for assessing cross-
language activation across Kazakh, Russian, and English;

. to analyse and integrate behavioural and EEG/ERP indicators of word

recognition as a function of the participants’ first and second languages;
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o to propose an integrative design for the neurolinguistic analysis of lexico-
semantic processing markers in cross-language interaction.

Research methods and techniques. This dissertation employs an experimental
neurolinguistic approach that combines psycholinguistic behavioural methods with EEG/ERP
methodology to investigate lexico-semantic access in trilingual translation recognition. This
research was conducted in three stages. During the first preparatory and diagnostic stage,
theoretical analysis and synthesis of the scientific literature were conducted, word stimuli
were selected, and participant-selection criteria were established. At this stage, participants
were surveyed, their language biographies were compiled, and the Language Experience and
Proficiency Questionnaire (LEAP-Q) was used to assess their language background, patterns
of language use, and self-reported proficiency (Marian et al., 2007). A pilot experiment (n =
10) was conducted to test the validity and technical feasibility of the procedure. In the second
experimental stage, the translation recognition method, electroencephalography (EEG), and
event-related potentials (ERPs) were employed. EEG data were recorded using a 64-channel
ANT Neuro system; stimulus presentation and response registration were carried out in E-
Prime 2.0; EEG preprocessing and ERP extraction were conducted in BrainVision Analyzer
2.0.1; and statistical analysis was performed in R using RStudio. Data were obtained from two
complementary sources: behavioural responses (accuracy and reaction time) and
electrophysiological recordings, particularly ERP components associated with semantic
processing, especially the N400. During the third interpretive-analytical stage, the results
were subjected to interpretive analysis and modelling to formulate conclusions regarding the
role of the first, second, and third languages and to explain differences between types of
language experience.

Research sources and materials. The experimental material for this dissertation

consists of a controlled trilingual stimulus set designed for a translation-recognition task. The
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stimulus set was compiled from lexical and corpus sources in English, Kazakh, and Russian,
including lists of English irregular verbs, bilingual and trilingual translation dictionaries, and
corpus resources. The English stimulus base was compiled from reference lists of irregular
verbs and learner-oriented lexical resources, including the Cambridge Dictionary (table of
irregular verbs) and the Oxford Learner’s Dictionaries. Additional corpus-based verification
was carried out using the British National Corpus (BNC) and the Corpus of Contemporary
American English (COCA) to check lexical frequency and usage patterns in English. For the
Kazakh material, lexical selection and verification were drawn from the National Corpus of
the Kazakh Language (NCKL). For Russian, lexical verification was supported by the
National Corpus of the Russian Language.

The final stimulus set comprised 105 English irregular verbs, selected because verbs
are well-suited to elicit semantic congruency effects, including those reflected in N400
modulation. To reduce ambiguity, phrasal verbs and highly polysemous items were excluded,
and verbs were treated as lexico-semantic units. English verbs were classified into three
irregularity types to reflect differences in the underlying formal and mnemonic complexities.
The translation materials included 210 Kazakh and 210 Russian words: half were congruent
translation equivalents, and the other half were incongruent, non-translation controls.
Incongruent items were matched to congruent items by mean word length (approximately six
letters in Kazakh and seven letters in Russian). Orthographic differences within the shared
Cyrillic script, including Kazakh-specific letters, were also considered during stimulus
selection and matching. A full list of stimuli and their characteristics is provided in Appendix
A.

Research participants. The study involved 38 right-handed university students
recruited from the Faculty of Philology at Al-Farabi Kazakh National University (Almaty,

Kazakhstan), forming two mirror-image groups of sequential trilinguals who shared the same
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language repertoire (Kazakh, Russian and English) but differed in their first language: L1
Kazakh (n =22) and L1 Russian (n = 16). All participants were functionally bilingual in
Kazakh and Russian and had acquired English later as L3 through formal instruction, and they
all met the inclusion criterion of approximately B1/B2 English proficiency, based on self-
report and language-background assessment.

The theoretical and methodological basis of the research integrates classical and
contemporary research in psycholinguistics, bilingualism and multilingualism, and the
cognitive neuroscience of language. At the theoretical level, the study draws on models of
bilingual lexical access and cross-language activation, including the Revised Hierarchical
Model (Kroll & Stewart, 1994), conceptual mediation accounts (de Groot, 1992), the
Bilingual Interactive Activation Plus model (Dijkstra & Van Heuven, 2002), and control-
based approaches to multilingual processing (Green, 1998; Abutalebi & Green, 2016). It also
builds on frameworks of L3 influence and transfer, including the L2 Status Factor (Bardel &
Falk, 2007), the Typological Primacy Model (Rothman, 2011), and more recent accounts
emphasising structural proximity and property-specific transfer in multilingual development
(Westergaard et al., 2017; Westergaard, 2019). The electrophysiological dimension of the
dissertation is grounded in ERP approaches to lexico-semantic processing, with particular
emphasis on the N400 tradition established by Kutas and Hillyard (1980), further developed
by Kutas and Federmeier (2011), and methodologically supported by the ERP framework
outlined by Luck (2014).

The international theoretical and methodological foundation is complemented by
scholarship on the language situation in Kazakhstan, which provides the broader
sociolinguistic context for neurolinguistic inquiry. The multilingual language ecology of
Kazakhstan and the historical formation of Kazakh—Russian bilingualism have been examined

in detail in the sociolinguistic works of Suleimenova (2009, 2011, 2020), Fierman (2005,
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2006), Smagulova (2021), and Alisharieva et al. (2017), among others. These studies show
that Kazakhstan represents a distinctive multilingual context characterised by widespread
multilingualism, particularly among Kazakhs, with active use of both Kazakh and Russian
across different communicative domains (Chernyavskaya & Zharkynbekova, 2024;
Shelestyuk et al., 2022). This sociolinguistic background is complemented by Kazakhstani
psycholinguistic and neurolinguistic scholarship that addresses bilingualism and multilingual
development more directly, including research on child bilingualism and the relation between
languages in bilingual development (Shayakhmetova, 2004), vocabulary comprehension
strategies in monolingual and bilingual children of Northern Kazakhstan (Zhakupova et al.,
2024), interference phenomena in bilingual speech, the relevance of neurolinguistic methods
for bilingualism research, and the influence of L1 and L2 on third-language acquisition and
processing (Ibrayeva et al., 2020; Ibrayeva & Zhaksylykkyzy, 2021; Ibrayeva,
Zhaksylykkyzy, et al., 2023).

The institutional development of neurolinguistic research in Kazakhstan is also
connected with the broader emergence of cognitive neuroscience at Al-Farabi Kazakh
National University. Initial interdisciplinary projects led by A. M. Kustubayeva applied
neurophysiological methods to the study of cognitive and emotional processes in the
Kazakhstani population, and since 2019 this line of research has continued through the Cog-
Neuro Centre and later within the Brain Institute (Kustubayeva et al., 2022; Ismagambetova et
al., 2025; Zholdassova et al., 2021). Although these studies were not neurolinguistic in the
strict sense, they contributed to the development of experimental and analytical approaches
that are also relevant for language-and-brain research, since multilingual language processing
depends on attention, cognitive control, response monitoring, and time-sensitive neural
dynamics. The present dissertation extends this research trajectory into the neurolinguistic

domain by applying EEG/ERP methodology to the study of trilingual lexico-semantic
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processing in Kazakh—Russian—English speakers. In addition, the dissertation draws on
foundational Kazakhstani psycholinguistic scholarship, including the textbook by Ibrayeva
(2020), which systematises key concepts of language—speech interaction and the development
of psycholinguistics in the national research tradition, as well as the trilingual learner’s
dictionary Psycholinguistics and Neurolinguistics: Russian-English-Kazakh Learner’s
Dictionary (Ibrayeva, Nabiyeva, et al., 2023), which contributes to the formation of a
metalinguistic basis for neurolinguistic research in Kazakhstan. Taken together, these
theoretical, methodological, sociolinguistic, and institutional strands motivate the
dissertation’s focus on cross-language activation under controlled translation-recognition
conditions and support the interpretation of group-dependent behavioural and N400 effects as
manifestations of experience-weighted trilingual lexico-semantic processing.

The scientific novelty of the research. This work represents the first instance of
neurolinguistic research in the Kazakhstani scientific context that examines trilingual lexico-
semantic processing using EEG/ERP methodology at the Department of Turkology and
Language Theory and the Brain Institute of Al-Farabi Kazakh National University.

1. For the first time in the Kazakhstani context, ERP analysis of lexico-semantic
processing in trilinguals has been conducted, and an integrative design has been developed for
the neurolinguistic analysis of lexico-semantic processing markers in cross-language
interaction.

2. For the first time, the metalinguistic and terminological basis of
neurolinguistics in the Kazakh language has been systematised. This contribution is reflected
in the published Psycholinguistics and Neurolinguistics Russian-English-Kazakh learner’s
dictionary of terms (Almaty: Qazaq Universiteti, 2023 (authors: Zh. K. Ibrayeva, G. S.
Nabiyeva, K. Zhaksylykkyzy, A. M. Kustubayeva)), which represents one of the first attempts

to create a specialised trilingual dictionary.
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3. For the first time, a neurolinguistic analysis has been carried out to determine
how functional experience, language dominance, and the sequence of acquisition of Kazakh
and Russian modulate lexico-semantic access in cross-language processing.

4. This study developed and implemented a translation recognition paradigm with
EEG recording, in which English irregular verbs served as semantic primes, while stimuli in
Kazakh and Russian were presented as congruent translation equivalents or incongruent
stimuli.

5. For the first time, behavioural and ERP data have been obtained, indicating the
asymmetric nature of cross-language activation during the processing of English as a third
language. This study established that the sequence of acquisition of the first and second
languages plays a significant role in cross-language access initiated by the third language and
contributes to the formation of two different functional routes of lexico-semantic processing.

Thus, the scientific novelty of the dissertation consists in the complex neurolinguistic,
psycholinguistic, experimental, and metalinguistic analysis of Kazakh—Russian—English
trilingual lexico-semantic processing as a dynamic neurocognitive system shaped by cross-
language activation, typological distance, acquisition sequence, language dominance, and
online semantic integration.

The theoretical significance of the research lies in its contribution to the
development of models of multilingual lexical processing by demonstrating, through
behavioural and ERP evidence, how three languages interact during lexico-semantic access.
The study extends theories derived primarily from bilingual data by showing that cross-
language activation in trilinguals is asymmetric and shaped by language dominance and
learning history. It therefore supports the view of the multilingual lexicon as an adaptive
system in which interlanguage connections vary in strength rather than functioning uniformly.

By linking translation recognition performance to online neural markers of semantic



19

integration, the dissertation strengthens the interface between psycholinguistic theory,
neurolinguistics, and cognitive neuroscience. It formulates testable predictions for future
research on multilingual processing. The terminological framework developed in the
dissertation, together with the trilingual learner’s dictionary in psycholinguistics and
neurolinguistics, also holds theoretical significance, as it may serve as a foundation for future
terminological resources needed in Kazakhstani science.

The practical significance lies in its provision of a replicable experimental
framework for assessing trilingual lexico-semantic access by integrating translation
recognition with ERP methodology. The principles of stimulus construction used in the study,
including controlled translation equivalents, non-translation distractors, non-cognate
selection, and cross-language matching, may be employed in the development of experimental
materials for other multilingual settings. The findings are also relevant for language
education, particularly for curriculum development and assessment in Kazakh—Russian
bilingual contexts where English is learned as a third language, since they demonstrate that
cross-language links may be unequal and dependent on learning history. In addition, the study
has practical value for applied psycholinguistics and future educational and clinical
assessment contexts, since ERP-based indices, especially N400 sensitivity, enable evaluation
of semantic processing not only through overt behavioural performance, such as accuracy and
reaction time, but also through online neurophysiological responses. The full research cycle
developed in the study, from stimulus construction and translation-recognition task design to
EEG recording, ERP extraction, ROI-based analysis, and mixed-effects modelling, may serve
as a basis for laboratory seminars, practical courses, and student research training in
experimental linguistics. In this sense, the dissertation contributes not only empirical findings
but also a transferable model for teaching multilingual language processing through hands-on

experimental methodology. Finally, the dissertation has implications for computational
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linguistics by supporting more realistic assumptions about unequal and experience-dependent
multilingual lexical activation, which may inform the development of language technologies
involving translation, cross-lingual retrieval, multilingual language assessment, and user
modelling.

The main provisions submitted for defence are as follows:

1. Neurolinguistics in Kazakhstan is an emerging integrative field that requires its
own methodological and metalinguistic substantiation. An analytical review of
psycholinguistic and cognitive studies confirms that the study of language and the brain
requires an interdisciplinary approach capable of linking linguistic phenomena with cognitive
processes. At the same time, under the conditions of the dominance of English as the language
of science, the metalinguistic basis of Kazakhstani neurolinguistics remains insufficiently
systematised, and many established English-language terms still do not have stable Kazakh
equivalents. This underscores the need to develop and standardise a specialised terminological
base for neurolinguistic research in Kazakhstan.

2. The language situation and the language policy implemented in the field of
education in the Republic of Kazakhstan have formed a specific group of sequential
trilinguals for whom English functions as a third language on the basis of already established
naturally acquired Kazakh—Russian or Russian—Kazakh bilingualism. Differences among
Kazakh, Russian, and English in order of acquisition, degree of dominance, functional
experience, typological structure, and sociolinguistic status make it possible to consider the
mirror comparison of language configurations as a theoretically grounded model for
investigating cross-language activation and lexico-semantic processing.

3. Trilingual word recognition in the translation recognition paradigm is based on
semantic verification and reveals systematic effects of match-mismatch. Under conditions in

which an English prime is presented and stimuli in Kazakh and Russian are subsequently
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verified, the processing outcome is determined by whether the given language unit is a
congruent translation equivalent or an incongruent stimulus. Incongruent stimuli elicit greater
processing difficulty, expressed simultaneously in slower reaction times and lower response
accuracy, thereby excluding an explanation of the results as a simple speed—accuracy trade-
off.

4. Electrophysiological data indicate that semantic mismatch is detected at the
stage of lexico-semantic processing. Incongruent stimuli in Kazakh and Russian elicit a more
pronounced negativity in the 400-600 ms time window corresponding to the N400
component. Stimulus differentiation occurs at the level of semantic evaluation and is not
limited to later decision-making processes. Thus, ERP data complement behavioural
indicators by revealing the temporal dynamics of detecting semantic mismatch in the
trilingual mental lexicon.

5. The N400 mismatch effect is modulated by candidate language and participant
group, which demonstrates that cross-language semantic activation in trilinguals is integrated
but functionally asymmetrical. The differences observed across Kazakh and Russian
candidates and across L1 Kazakh and L1 Russian participants show that the two background
languages are not equally engaged during L3 English-triggered translation recognition. These
findings indicate that typological distance, acquisition sequence, dominance, and functional
experience jointly constrain the efficiency of lexico-semantic access across languages. On this
basis, the dissertation proposes two functional routes of L3-triggered lexico-semantic access:
the forked route, reflecting relatively direct parallel access from L3 English to both
background languages, and the roundabout route, reflecting weaker or less direct access to the
less dominant background language, as shown by reduced N400 sensitivity to semantic

mismatch. This supports the conclusion that the trilingual lexico-semantic system is not a
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simple sum of three languages, but a dynamic neurocognitive system with unequal functional
connections across languages.

Research approbation. The main provisions, theoretical conclusions, and practical
results of the dissertation were discussed, verified, and approbated through publications in
peer-reviewed scientific journals and through presentations at national and international
scientific forums.

The dissertation was carried out within the framework of the Program-Targeted
Funding project No. BR27198099, “Development of Integrative Scientific Research in
Neuroscience,” supported by the Science Committee of the Ministry of Science and Higher
Education of the Republic of Kazakhstan. The principal findings and conclusions of the study
were approved at a research seminar of the Department of Turkology and Language Theory
and at a research seminar of the Brain Institute of Al-Farabi Kazakh National University. The
theoretical and practical parts of the dissertation were developed during a research visit to the
Laboratory of Psycho- and Neurolinguistics at Paris Lodron University of Salzburg (Salzburg,
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The structure and volume of the dissertation. The dissertation consists of a
Definitions section, an Abbreviations list, an Introduction, three chapters, a Conclusion,
References, and Appendices A, B, and C. The total volume of the dissertation is 203 pages,
including 2 tables and 9 figures.

The first chapter outlines the conceptual basis of the research. It reviews
psycholinguistic and neurolinguistic accounts of bilingual and multilingual lexical processing,
clarifies the metalanguage of neurolinguistics, including key terms and core concepts, and
describes the development of neurolinguistics in Kazakhstan as a foundation for studying
trilingualism. The chapter further examines mechanisms and predictions of lexical access in
bilingualism, summarises major third language processing frameworks, including L2 Status,
typological, cumulative, and proximity-based accounts, and discusses semantic representation

in multilingual lexical access. It also substantiates the relevance of Kazakh and Russian as
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prior languages in trilingual processing, with particular attention to typological distance and
structural asymmetry. The chapter ends with a summary of the theoretical foundations of the
research.

The second chapter presents the methodological framework and experimental design.
It provides an overview of psycholinguistic and neurolinguistic methods and experimental
paradigms, specifies the general and study-specific methods, and describes participant
profiling and grouping logic using a mirror-image design, namely L1 Kazakh versus L1
Russian, with defined inclusion criteria and language-background assessment. The chapter
details the translation recognition paradigm, the principles of stimulus construction, including
congruent and incongruent conditions and verb grouping, and the use of English irregular
verbs as semantic primes. It also describes the experimental procedure and data collection
protocol, including trial structure, timing, instructions, randomisation, practice procedures,
EEG recording, and preprocessing. The chapter ends with a concise methodological summary.

The third chapter reports the empirical findings of the study. It formulates behavioural
predictions, presents accuracy and reaction-time results, and interprets the key effects and
interactions in relation to hypotheses about cross-language activation. It also reports and
interprets the electrophysiological findings. The chapter outlines ERP predictions and the
rationale for the N400 analysis window, presents the ERP analysis strategy, including epochs,
baseline correction, regions of interest, and time windows, and reports N400 congruency
effects as well as group- and language-related interactions. Particular attention is given to
L1/L2 asymmetries, the role of learning history, and the neurocognitive interpretation of
trilingual lexico-semantic processing. The chapter concludes with an integrated discussion
linking behavioural and electrophysiological findings to the broader theoretical framework,

followed by a chapter summary.
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The conclusion summarises the principal results, confirms the fulfilment of the
research objectives, and outlines the theoretical and practical implications of the dissertation,
as well as directions for further research. The References section presents the scholarly
foundation of the dissertation. The appendices contain the experimental stimulus list,

participant information and informed consent materials, and ethics-related documentation.
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CHAPTER 1. THEORETICAL FOUNDATIONS OF MULTILINGUAL LEXICO-
SEMANTIC PROCESSING
1.1 Psycholinguistic and Neurolinguistic Foundations of Multilingual Lexical Processing
Multilingual lexical processing is best conceptualised as a dynamic neurocognitive

system in which several levels of language processing interact over time rather than as a
simple retrieval of isolated lexical units from separate language-specific stores. Contemporary
psycholinguistics and neurolinguistics no longer treat language comprehension as a strictly
serial sequence in which orthographic or phonological form is identified first, lexical meaning
is accessed next, and higher-order interpretation follows only afterwards (Pulvermiiller et al.,
2009). Instead, converging evidence indicates that language processing is incremental,
probabilistic, and interactive, such that orthographic, phonological, morphological, lexical,
semantic, syntactic, and discourse-level information can constrain one another in real time. In
multilingual speakers, this architecture becomes more complex because processing unfolds
under conditions of co-existing languages, partially overlapping lexical representations,
unequal proficiency, and different histories of acquisition and use. Neurolinguistic evidence
further shows that these processes are supported by distributed cortical networks rather than
by a single localised language centre, with partially differentiated contributions of frontal and
temporal regions to distinct language functions. In this sense, multilingual lexical processing
must be viewed not as the simple coexistence of several monolingual systems but as an
integrated and adaptive architecture shaped by language experience and task demands
(Dijkstra & Van Heuven, 2002; Friederici, 2011; Hagoort, 2013). A foundational
psycholinguistic principle relevant to multilingual lexical processing is incrementality.
Comprehension does not wait until all information has been received before interpretation
begins; rather, partial input is used immediately to generate and update hypotheses about

form, structure, and meaning. On this view, processing is guided by expectations derived from
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previous linguistic experience, and these expectations can operate at multiple representational
levels. Current predictive accounts argue that language users do not necessarily anticipate one
exact upcoming word, but they may pre-activate likely semantic features, structural
possibilities, lexical candidates, and discourse-relevant information (Ito et al., 2016, p. 159).
Such anticipatory processing is particularly important in multilingual speakers because
contextual information may bias the system toward one language while other languages
remain partially active in parallel. Thus, multilingual lexical processing reflects not only the
bottom-up properties of the current stimulus, but also top-down influences from context,
probability, language dominance, and prior experience. This means that the multilingual
lexicon functions as a probabilistic system in which activation is continuously shaped by
expectations and updated by incoming evidence.

At the orthographic and phonological levels, lexical processing begins with the
extraction of formal cues from the input. In visual word recognition, the system analyses letter
identity, letter position, orthographic regularities, and familiar sublexical patterns. In spoken
language, it relies on acoustic-phonetic and phonological information unfolding over time. In
monolingual processing, these formal cues activate lexical candidates within one language. In
multilingual processing, however, a substantial body of evidence indicates that formal input
may activate candidates from more than one language. One of the most influential
conclusions of bilingual and multilingual word-recognition research is that lexical access is
often non-selective with respect to language, especially during early stages of recognition.
The BIA+ model proposed by Dijkstra and Van Heuven assumes that visual input activates
orthographic, phonological, and semantic lexical representations across languages within a
shared system, and that language membership does not serve as a strict early filter. Instead,
language information acts as a source of bias within an interactive network. This view has

major implications for multilingual lexical processing because it predicts that words from
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non-target languages can become partially active even when only one language is required by
the task. The behavioural consequences of such co-activation depend on the interaction
between identification processes and later task or decision processes, but the fundamental
point remains that early access is not fully restricted to one language alone (Dijkstra & Van
Heuven, 2002).

At the lexical level, processing is no longer understood as a simple search through a
mental dictionary. Instead, lexical access is commonly described as a graded process of
competitive activation. Multiple candidates may become active simultaneously based on
formal overlap, lexical frequency, contextual support, recent use, and semantic relatedness.
Selection emerges through the interaction of these factors rather than through a discrete
lookup operation. In multilingual speakers, lexical competition is intensified because more
than one language can contribute to candidate representations. This means that multilingual
lexical processing is not merely larger in scale than monolingual processing; it is qualitatively
different because cross-language co-activation and competition are built-in properties of the
system. Within such an architecture, lexical access must be understood as a distributed and
experience-sensitive process, and multilingualism provides strong evidence against models
that assume fully isolated language-specific lexicons during online recognition (Dijkstra &
Van Heuven, 2002).

An additional processing level of major importance is morphology. Morphological
structure links surface form to grammatical and semantic information and therefore plays a
mediating role between lexical recognition and higher-order interpretation. Morphological
processing can involve segmentation into stems and affixes, recognition of inflectional and
derivational patterns, and extraction of grammatical features encoded in word form. In
multilingual speakers, these operations are shaped not only by familiarity with the item itself,

but also by typological differences among the languages involved. Languages vary in how
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transparently they segment words, how grammatical information is distributed across
morphemes, and how predictable the mapping is between form and function. Consequently,
multilingual lexical processing cannot be assumed to rely on an identical morphological
routine across all languages in the repertoire. Rather, speakers may develop different balances
between decomposition and whole-form retrieval depending on language structure,
proficiency, and exposure. From a psycholinguistic perspective, this means that morphology
is not an isolated subsystem, but part of the broader architecture through which form is
mapped onto lexical and semantic representations. From a neurolinguistic perspective, it also
means that language processing must be explained in terms of distributed computations rather
than uniform mechanisms that apply equally across all languages.

At the semantic level, multilingual lexical processing extends beyond the retrieval of
the dictionary meaning attached to an individual word. Semantic processing includes lexico-
semantic activation, conceptual mapping, semantic integration, and the updating of an
evolving interpretation in context. In bilingual and multilingual memory models, words from
different languages are not linked solely by lexical associations; they are also connected
through shared or partly overlapping conceptual representations. A highly influential account
in this area is the Revised Hierarchical Model (RHM), which proposes that lexical and
conceptual links differ in strength depending on learning history and proficiency. Kroll and
Stewart argued that in less proficient non-native language use, lexical mediation through the
dominant language may be stronger, whereas with increasing experience, more direct
conceptual links can develop for the later-acquired language. Although originally formulated
for bilingual memory, this logic is directly relevant to multilingual lexical processing because
L1, L2, and L3 may differ markedly in conceptual grounding and accessibility. A trilingual

lexicon is therefore expected to be asymmetrical: languages do not necessarily contribute
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equally to conceptual activation, and their relative involvement is likely shaped by age of
acquisition, dominance, exposure, and functional range of use (Dufour & Kroll, 1995, p. 167).
From a neurolinguistic perspective, semantic processing is especially important
because it exhibits one of the clearest and most robust electrophysiological signatures: the
N400. Since its discovery, the N400 has become a central marker of meaning-related
processing in language comprehension. Kutas and Federmeier (2011) review extensive
evidence showing that N400 amplitude is sensitive to contextual expectancy, semantic
relatedness, conceptual fit, and ease of integration. Importantly, the N400 is not simply a
detector of semantic anomaly; rather, it reflects graded aspects of meaning-related processing
and can be modulated by both linguistic and non-linguistic factors. This makes it particularly
valuable for multilingual research because it allows investigators to determine whether cross-
language effects arise during online lexico-semantic evaluation rather than only during later
strategic response stages. When multilingual differences emerge in the N400 range, they
strongly suggest that co-activation and mismatch detection are affecting the processing of
meaning itself, not merely post-lexical verification (Alday & Kretzschmar, 2019, p. 2).
However, semantic processing does not occur independently of grammatical structure.
At the syntactic level, lexical items are processed with respect to grammatical category,
combinatorial possibilities, argument structure, and structural compatibility with the unfolding
sentence or phrase. In natural language comprehension, lexical and syntactic processing are
tightly interwoven. Friederici’s synthesis of neurolinguistic evidence indicates that syntactic
processing relies strongly on left-lateralized temporo-frontal networks, whereas semantic
processing engages somewhat broader and less strictly lateralized networks. Hagoort’s
Memory, Unification, and Control model complements this perspective by proposing that
language processing depends on stored linguistic knowledge, online unification of that

knowledge into larger structures, and control processes that regulate the system under
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contextual demands. This framework is particularly useful for multilingual lexical processing
because it highlights that word recognition is not an isolated act of lexical retrieval. Rather,
multilingual word processing is embedded in a broader architecture in which lexical items are
interpreted as parts of structured, context-sensitive representations. In other words, the
multilingual lexicon is functionally connected to the grammatical system from the earliest
stages of interpretation (Friederici, 2011; Hagoort, 2013).

Beyond lexical and syntactic computation lies discourse and contextual processing,
where individual words are interpreted in relation to a broader message-level representation.
Contextual information constrains lexical processing very early and can reduce uncertainty by
biasing the system toward some interpretations rather than others. In multilingual speakers,
context plays an additional role because it may be biased toward one language and reduce
interference from alternatives. However, context does not necessarily eliminate cross-
language co-activation. Rather, it modulates its degree and functional consequences. Thus,
multilingual lexical processing is context-sensitive but not fully context-determined: language
membership, dominance, recency of use, and task relevance continue to influence the
activation landscape even under relatively strong contextual support. This is fully compatible
with probabilistic models of comprehension, which assume that prediction and updating occur
at multiple levels and are constrained, but not absolutely dictated, by context (Kuperberg &
Jaeger, 2016; Kutas & Federmeier, 2011).

A further key dimension is cognitive control. If several languages can be activated in
parallel, the multilingual processing system requires mechanisms for monitoring conflict,
maintaining task goals, selecting the relevant response, and reducing interference from
competing alternatives. Green’s inhibitory control account placed these mechanisms at the
centre of bilingual language use, and Green and Abutalebi later refined this logic in the

Adaptive Control Hypothesis. Their proposal is that language control processes themselves
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adapt to the recurrent demands imposed by different interactional contexts. For example,
single-language use, dual-language use, and dense code-switching place different demands on
goal maintenance, interference suppression, and response selection. These ideas are highly
relevant to multilingual lexical processing because they show that language competition is not
merely a passive by-product of representational overlap. It is something the system actively
regulates, and the efficiency of this regulation is shaped by experience. Accordingly,
multilingual lexical processing must be understood as inseparable from the control processes
that allow one set of lexico-semantic representations to be prioritized while others remain
partially active in the background (Green & Abutalebi, 2013).

Neurolinguistic evidence also emphasises that language processing is implemented
through distributed neural pathways rather than a single linear route. Hickok and Poeppel’s
dual-stream model distinguishes between a ventral stream involved primarily in mapping
speech to meaning and a dorsal stream involved in mapping acoustic speech signals onto
articulatory representations. Although this model was initially developed for speech
processing, its broader significance lies in demonstrating that language functions depend on
multiple interacting pathways with partially differentiated roles. For multilingual processing,
this is especially important because different languages may rely to different degrees on such
pathways depending on modality, automaticity, proficiency, and learning history. The broader
implication is that multilingual lexical processing should not be reduced to one uniform
mechanism or locus. Instead, it emerges from coordinated activity across neural systems
responsible for form analysis, semantic activation, combinatorial processing, and control
(Hickok & Poeppel, 2007; Friederici, 2011).

Taken together, psycholinguistic and neurolinguistic evidence support a view of
multilingual lexical processing as a multi-level, interactive, and adaptive architecture. At

early stages, orthographic or phonological cues activate lexical candidates. At subsequent
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stages, these candidates compete, recruit morphological and semantic information, and
become integrated into syntactic and discourse-level representations. Throughout this process,
contextual expectations and cognitive control mechanisms constrain the system, while
language experience determines the relative strength and accessibility of representations.
Crucially, multilingual lexical processing is not simply monolingual lexical processing
repeated in several languages. It is a qualitatively distinct mode of processing in which cross-
language co-activation, asymmetrical representational strength, conceptual mediation, and
adaptive regulation are fundamental properties of the system. This perspective provides the
necessary theoretical foundation for investigating trilingual lexico-semantic processing as a
phenomenon jointly shaped by linguistic structure, acquisition history, language dominance,
and online neurocognitive dynamics (Dijkstra & Van Heuven, 2002; Friederici, 2011; Green
& Abutalebi, 2013; Hagoort, 2013; Hickok & Poeppel, 2007; Kroll & Stewart, 1994;
Kuperberg & Jaeger, 2016; Kutas & Federmeier, 2011).

In the context of Kazakhstan, the study of multilingual lexical processing has
theoretical and practical importance. The existing language situation is shaped by long-
standing Kazakh—Russian bilingualism, in which Kazakh and Russian function as socially
embedded languages with different but overlapping domains of use (Sadulova et al., 2025).
This bilingual foundation has been described in Kazakhstani sociolinguistic and bilingualism
studies as a historically developed state of language contact, functional distribution, and
language choice (Chernyavskaya & Zharkynbekova, 2024). However, recent changes in
language policy and language planning in education have added a new dimension to this
bilingual background: English is increasingly positioned as a third language associated with
international science, technology, academic mobility, and global integration (Huertas-Abril &
Shashken, 2021, p. 262). Unlike Kazakh and Russian, which many speakers acquire through

everyday social exposure, English is typically acquired later and primarily in an instructional
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environment. This creates a distinctive trilingual configuration in which naturalistic bilingual
experience interacts with the classroom-based acquisition of a typologically and functionally
different third language. This configuration makes the study of trilingual processing
strategically important for Kazakhstan. The issue is connected not only with individual
language learning but also with multilingual education, state language policy, international
competitiveness, and the development of human capital. English functions as a major
language of international science and technologys; its acquisition is therefore one of the
conditions for Kazakhstan’s integration into the global academic and professional space. For
this reason, Kazakh—Russian—English trilingualism should be examined not only from the
perspectives of sociolinguistics and language policy, but also through psycholinguistic and
neurolinguistic approaches that can explain how three languages are represented, activated,
and regulated in the mind and brain. International research on multilingualism has shown that
language environment, language contact, and language errors are important for understanding
how several languages develop and interact within one speaker, including in studies of child
bilingualism and multilingual education. In the Kazakhstani context, this line of inquiry is
complemented by local studies of language situation, bilingualism, language contact, and
multilingual education, which provide the sociolinguistic foundation for the present
neurolinguistic investigation of online lexico-semantic processing.
1.2 The Metalanguage of Neurolinguistics: Core Terminology and Conceptual
Framework

The development of any scientific field is inseparable from the formation of its
metalanguage. In linguistic scholarship, metalanguage is understood as a “second-order”
language, that is, a language used to describe the object language itself (Akhmanova, 2004, p.
232). The emergence of new scientific paradigms in linguistics is therefore closely connected

with the establishment of a stable conceptual and terminological system. As Azamatova
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(2008) notes, linguistic terminology constitutes one of the central components of the
metalanguage of linguistics, since it reflects the structural-semantic, pragmatic, and
onomasiological characteristics of scientific concepts. In this sense, terminology is not merely
an auxiliary element of scientific description, but one of the main instruments through which a
field defines its object, methods, and explanatory boundaries.

The problem of metalanguage has become especially relevant in contemporary
linguistics, which has moved beyond the limits of traditional language description and entered
into active interaction with psychology, cognitive science, neuroscience, sociology, computer
science, medicine, and other neighbouring fields. This expansion has led to the emergence of
integrative linguistic directions, including psycholinguistics, cognitive linguistics,
computational linguistics, and neurolinguistics. The formation of such interdisciplinary fields
inevitably raises the problem of systematising and standardising terminology. Concepts
borrowed from adjacent disciplines cannot be used mechanically; they must be adapted to the
specific object of linguistic inquiry and interpreted in accordance with the aims of the field.
The development of terminology is therefore linked not only to the growth of scientific
knowledge, but also to shifts in scientific paradigms, the differentiation and integration of
disciplines, cultural contacts, and the development of the language in which scientific
knowledge is expressed (Kutina, 1966, p. 268). This issue is particularly important for
neurolinguistics, which is still developing as an integrative research direction in Kazakhstan.
Neurolinguistics draws on concepts from linguistics, psycholinguistics, cognitive science,
neuroscience, psychology, medicine, speech pathology, and experimental methodology. As a
result, its conceptual and terminological apparatus is heterogeneous. The same terms may be
interpreted differently in different disciplines, and this creates difficulties in describing the
mechanisms of interaction between language, speech, cognition, and the brain. In the process

of developing the present dissertation, this problem became especially visible during the
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selection, classification, and interpretation of terms related to multilingual lexico-semantic
processing, mental representations, cross-language activation, EEG/ERP methodology, and
neurophysiological markers of semantic processing.

The problem of terminology has particular relevance for Kazakhstani linguistics,
where some modern scientific terms are still being clarified, translated, and standardised
(Karagulova et al., 2016). This concerns not only traditional linguistic concepts, but also
relatively new interdisciplinary directions such as cognitive linguistics, psycholinguistics, and
neurolinguistics (Dmitryuk, 2020, p. 151; Issakova et al., 2025). At the same time, the
foundations of a cognitive-oriented Kazakh linguistic metalanguage can be traced to earlier
national scholarship (Zhubaeva, 2018, p. 215). In this regard, Zhubaeva’s interpretation of
Akhmet Baitursynov’s works is especially important: Baitursynov’s fundamental studies,
including 7il/ quraly and Til tagylymy, may be viewed as an early conceptual basis for
describing language in relation to thought and consciousness (Zhubaeva, 2017). This shows
that the development of neurolinguistic terminology in Kazakhstan should not be understood
only as the borrowing of international terms, but also as a continuation of the national
tradition of conceptualising language, thought, and speech activity.

Kazakhstani scholars have repeatedly addressed questions of linguistic norm,
codification, terminology, scientific style, and the development of Kazakh as a language of
science. These issues have been discussed in the works of R. Syzdyk, N. Uali, E.
Suleimenova, N. Shaimerdenova, Sh. Kurmanbayuly, A. Salkynbay, O. Zhubaeva, A.
Fazylzhan, and other researchers. Their studies show that the formation of scientific
terminology is not only a technical problem of translation, but also a condition for the
methodological development of national scholarship (Karagulova et al., 2016). This is
especially relevant for fields whose terminology is based largely on Greek, Latin, and English

scientific traditions. Neurolinguistics belongs precisely to this type of field, since many of its
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basic concepts have entered Kazakhstani academic discourse through international
neuroscience, psychology, medicine, and experimental linguistics. Therefore, the present
dissertation treats the clarification of neurolinguistic metalanguage as a necessary theoretical
and methodological step. Many concepts used to describe language-and-brain interaction do
not yet have fully stable equivalents in Kazakh; some are translated inconsistently, while
others are used differently in linguistics, psychology, cognitive neuroscience,
psycholinguistics, and neurolinguistics. This creates a need for terminological unification and
conceptual precision (Aldash et al., 2025; Issakova et al., 2025). This observation is directly
applicable to neurolinguistics, where the conceptual apparatus is formed at the intersection of
several disciplines.

Thus, the metalanguage of neurolinguistics in the present dissertation is not treated as
a secondary issue. It is a necessary condition for describing multilingual lexico-semantic
processing with theoretical precision. The clarification of key concepts makes it possible to
connect linguistic phenomena with cognitive mechanisms and neurophysiological indicators,
and also contributes to the development of neurolinguistics as an emerging interdisciplinary
field in Kazakhstani linguistic science.

In the present dissertation, one of the central concepts is multilingual processing. This
term refers not simply to the coexistence or mechanical addition of several languages in one
speaker, but to the dynamic interaction of linguistic systems during comprehension,
production, lexical access, semantic activation, and language control. A multilingual speaker
does not process each language as an isolated monolingual system. Rather, several languages
may become partially active, support or compete with one another, and be regulated according
to task demands, proficiency, dominance, context, and learning history. This understanding
follows the general psycholinguistic view that bilingual and multilingual speakers should not

be treated as the sum of separate monolingual systems, but as speakers with an integrated and
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experience-shaped linguistic architecture. In studies of lexical access, this view is further
developed in models of non-selective bilingual word recognition and cross-language
activation, according to which representations from more than one language may be activated
during word processing (Dijkstra & Van Heuven, 2002; Kroll & Stewart, 1994; Kroll et al.,
2010). The term multilingual processing is used in contemporary psycholinguistics and
neurolinguistics to describe how several languages are represented, activated, and controlled
in the mind and brain of a multilingual speaker. It is not associated with a single founder or
first use; rather, it developed within the broader research tradition on bilingualism,
multilingualism, cross-language activation, and third language acquisition. In the present
dissertation, this term is used in line with studies of bilingual lexical access and multilingual
language acquisition, especially the works of Dijkstra and Van Heuven (2002), Kroll and
Stewart (1994), Cenoz (2003, 2013), De Angelis (2007), and Hammarberg (2014). This
theoretical orientation is important because the present study examines how an English L3
prime activates and interacts with Kazakh and Russian candidate words during translation
recognition.

The language configuration examined in this dissertation is Kazakh—Russian—English
trilingualism. Two mirror-image groups are considered: L1 Kazakh / L2 Russian / L3 English
and L1 Russian / L2 Kazakh / L3 English. Thus, Kazakh and Russian function as the two
socially embedded background languages in the participants’ repertoires, while English is
treated as the later-acquired third language. This configuration is theoretically important
because Kazakh and Russian are acquired and used within the multilingual sociolinguistic
environment of Kazakhstan, whereas English is typically acquired later and mainly through
formal education (Huertas-Abril & Shashken, 2021, p. 262; Sadulova et al., 2025). Therefore,
the dissertation distinguishes not only between three languages, but also between three

different language statuses: first language, second language, and third language.
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The terms first language, second language, and third language require careful
clarification because they may be understood differently in linguistics, sociolinguistics,
psycholinguistics, and language education. In general, lexicographic usage, a first or native
language is usually associated with the language first acquired in childhood, whereas a second
language is understood as a language learned in addition to the first language (Lexikos, 2012,
p. 244). Lexicographic definitions of bilingualism also show that the phenomenon may refer
both to an individual’s ability to use two languages and to the social use of two languages
within a community (Merriam-Webster, n.d.-a, n.d.-b). In psychological terminology,
bilingualism is broadly understood as the regular use of two or more languages by an
individual or within a speech community (American Psychological Association, 2018). In
sociolinguistics, these terms are often considered in relation to language contact, language
choice, language policy, and the functional distribution of languages in society. However, in
psycholinguistics and neurolinguistics, L1, L2, and L3 are especially important because they
may reflect the order of acquisition, dominance, proficiency, strength of lexical-conceptual
links, and processing dynamics.

Since the labels L1, L2, and L3 may refer to different dimensions of language
experience, including acquisition order, native status, dominance, proficiency, and functional
use, it is necessary to clarify how these terms are used in the present dissertation. Table 1
summarises several influential approaches to the definition of L1, L2, and L3 in
multilingualism and third-language acquisition research and presents the operational
definitions adopted in this study. The table does not present direct dictionary definitions in
every case; rather, it summarises how influential authors conceptualise L1, L2, and L3 in
multilingualism and third-language acquisition research.

Table 1
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Conceptualisations of L1, L2, and L3 in multilingualism and third language acquisition

research
Author L1 L2 L3
Hammarberg L1 is the native or L2 is a non-native L3 is the language

(2010, 2018)

primary  language
acquired from early

infancy.

language added after the
early L1 acquisition

period.

currently being learned or
used after the L1 and at
least one  previously
acquired L2; it is “tertiary”

in relation to the speaker’s

previous languages.

Hammarberg

(2014)

L1 may refer to the
first-acquired

language, but it may
also overlap with
native language,
dominant language,

or main functional

language.

L2 may refer to the

second language in
chronological order, but
also to any non-native
language learned after

L1.

L3 is not always simply

“the  third language”
chronologically; the label
must be clarified because
chronology, dominance,
proficiency, and function

may not coincide.

Cenoz

2013)

(2003,

L1 is one part of a
wider multilingual

repertoire.

L2 is a previously
acquired language that
may influence
additional language

learning.

L3 acquisition differs from
L2 acquisition because
third-language  learners
already have access to

more than one linguistic

system.
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Author L1 L2 L3
De Angelis L1 is treated as one L2 is also a previous L3 or additional language
(2007) of the Ilearner’s language and may acquisition refers to the
previous languages. interact with  later acquisition of languages

language acquisition.

beyond the L2, including
cross-linguistic influence,
multilingual

speech

production, and  the

multilingual lexicon.

Bardel & Falk L1 is the first

L2 may have a special
status because it is a
previously

acquired

non-native language.

L3 acquisition is

qualitatively different
from “true L2” acquisition
because the learner has

already acquired at least

one L2.

L2 is another

background language
and may become an
important transfer

source.

L3 acquisition research
examines how background
languages, especially LI
and L2, influence the third
language, particularly in

vocabulary and syntax.

(2007) language and may
not always be the
main  source  of
transfer in L3
acquisition.

Falk & Bardel L1 is a background

(2010) language in L3
acquisition.

Rothman et al., L1 is a possible

(2013) source language in

L3 acquisition.

L2 is also a possible

source language.

L3 acquisition is a separate
field because the third
be

language may

influenced by different
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Author L1 L2 L3

prior languages depending
on typology, proficiency,

and transfer conditions.

Operational L1 refers to the first- L2 refers to the L3 refers to English, the

definition in the acquired and earliest subsequently acquired later-acquired  language

present established societal language that is learned mainly through

dissertation language: Kazakh in part of the stable formal instruction and
the L1 Kazakh bilingual repertoire: used as the primary
group and Russian Russian for the L1 language in the translation
in the L1 Russian Kazakh group and recognition paradigm.
group. Kazakh for the L1

Russian group.

Note. Compiled by the author based on theoretical and terminological discussions of
multilingualism and third language acquisition.

Based on these definitions, the present dissertation adopts an operational interpretation
of L1, L2, and L3 that combines acquisition sequence with experimental function. L1 refers to
the first-acquired and earliest established language in the participant’s developmental history:
Kazakh in the L1 Kazakh group and Russian in the L1 Russian group. L2 refers to the
subsequently acquired societal language that became part of the participant’s stable bilingual
repertoire: Russian for the L1 Kazakh group and Kazakh for the L1 Russian group. L3 refers
to English as the later-acquired language learned mainly through formal instruction and used
as the primary language in the translation recognition paradigm. Thus, in this dissertation, L1
and L2 designate the two prior background languages, whereas L3 designates the language

that triggers semantic activation during the experimental task.
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A dissertation in neurolinguistics requires not only empirical evidence and
methodological rigour, but also conceptual precision. This is especially important in
multilingualism research, where the same phenomenon may be described through the
terminology of linguistics, psycholinguistics, bilingualism studies, cognitive neuroscience,
and language education. In the present dissertation, the metalanguage of neurolinguistics is
understood as the set of concepts through which language-related phenomena are defined,
classified, and linked to cognitive and neural mechanisms. Neurolinguistics itself is
understood here as an interdisciplinary field that investigates the neural mechanisms
underlying language representation, processing, and organisation in the brain. It links
linguistic phenomena to cognitive processes and neural systems, making it especially relevant
for the study of multilingual lexical access, semantic processing, and electrophysiological
markers such as the N400. Such a framework is necessary because neurolinguistics operates
across several explanatory levels and therefore depends on terminological consistency to
maintain theoretical coherence. (Friederici, 2011; Hagoort, 2013; Poeppel, 2012). One of the
foundational terms in this framework is bilingualism. In a broad psychological sense,
bilingualism refers to the regular use of two or more languages by an individual or within a
speech community (American Psychological Association, 2018). In bilingualism research,
specifically, the term has evolved from narrow definitions based on native-like command of
two languages toward broader functional definitions that recognise variability in proficiency,
age of acquisition, literacy, and domains of use (Hamers & Blanc, 2000). This broader view is
particularly relevant in the context of Kazakhstan, where two languages may coexist within
one individual’s repertoire without necessarily being equally strong across all communicative
situations.

Within bilingualism, it is useful to distinguish between natural bilingualism and

artificial bilingualism. Natural bilingualism usually refers to the development of two
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languages through sustained communicative exposure in everyday life, typically in family,
community, or immersion-like environments. Artificial bilingualism, by contrast, refers to the
acquisition of an additional language predominantly through formal instruction, often with
more limited spontaneous use outside educational settings (Butler, 2012; Hammarberg, 2014).
This distinction is important because learning context may affect lexical entrenchment,
semantic accessibility, degree of automatization, and the balance between implicit and explicit
routes of processing. In the present dissertation, this distinction is especially relevant because
Kazakh and Russian are often developed under socially embedded bilingual conditions,
whereas English is more typically acquired later in instructional settings.

A broader and more inclusive concept is multilingualism. Multilingualism is
commonly used as the umbrella term for the use or knowledge of more than one language and
may refer both to the individual and the societal level (Cenoz, 2013). This term is especially
important for the present dissertation because the object of analysis is not only one bilingual
pair, but a multilingual cognitive system in which several languages coexist and interact. The
concept of multilingualism is preferable here because it captures the repertoire rather than
reducing the system to separate dyadic relations.

A more specific term within this broader frame is trilingualism. At the descriptive
level, trilingualism refers to the use or knowledge of three languages by one speaker.
However, from a psycholinguistic and neurolinguistic perspective, trilingualism is not simply
bilingualism plus one more language. It creates a qualitatively different configuration because
a later-acquired language may be processed under the influence of two previously established
languages rather than one. As a result, lexical activation, competition, semantic mediation,
and control may involve several asymmetrical relations within the same system

(Hammarberg, 2014).
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A central processing term is lexical access. In psycholinguistic usage, lexical access
refers to the time-dependent activation of lexical representations from memory in response to
incoming input. It includes both the mapping from form to lexical entry and the activation of
associated meaning (Dahan & Tanenhaus, 2004, p. 498). Among bilingual and multilingual
speakers, lexical access is generally treated as at least partially non-selective, meaning that
lexical candidates from more than one language may become active during recognition
(Dijkstra & Van Heuven, 2002). This term should be distinguished from lexical selection,
which is more often associated with production and refers to choosing one lexical item among
competing alternatives (Levelt et al., 1999). The distinction matters because lexical access
concerns activation dynamics, whereas lexical selection concerns commitment under
competition.

Closely related to lexical access is cross-language activation. This term refers to the
co-activation of representations from more than one language during the processing of a
stimulus in one language (Shook & Marian, 2017). Cross-language activation may involve
orthographic, phonological, lexical, or semantic levels, and it is one of the central assumptions
of non-selective access models of multilingual word recognition (Dijkstra & Van Heuven,
2002). In this dissertation, this term is especially important because the translation recognition
paradigm is designed to test whether L3 English primes activate semantic representations
linked to Kazakh and Russian candidates.

Another key term is lexical competition. Lexical competition refers to the state in
which several candidate representations are simultaneously active and must be resolved
through the interaction of formal similarity, contextual support, frequency, and task demands.
In multilingual speakers, lexical competition is not limited to one language system. It can

occur across languages whenever several representations are activated in parallel. In this
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sense, lexical competition is not an occasional disturbance but a structural property of the
multilingual lexicon.

A further indispensable term is semantic processing. In neurolinguistics and
psycholinguistics, semantic processing refers to the activation, organisation, and interpretation
of meaning during language comprehension or production. It may involve lexical meaning at
the level of individual words, compositional meaning arising from combinations of words,
and broader integration into contextual or conceptual structure. In the present dissertation,
semantic processing is understood primarily in the lexico-semantic sense; that is, as the
activation and evaluation of word meaning under cross-language conditions. This focus is
appropriate because the experimental design does not test sentence-level interpretation, but
rather the recognition of semantic correspondence between words across languages. In
multilingual processing, semantic processing is especially important because co-activated
lexical items from different languages may converge on overlapping conceptual
representations or compete under conditions of semantic mismatch (Kutas & Federmeier,
2011; Lau et al., 2008).

Closely related to this is the term semantic primes. Semantic primes are stimuli that
pre-activate a related concept or meaning representation before the appearance of a target
item. In experimental psycholinguistics, a prime may facilitate or constrain the processing of a
subsequent stimulus by activating semantic features associated with it. In the present
dissertation, English verbs serve as semantic primes because they are used to activate a
conceptual representation against which Kazakh and Russian candidate words are evaluated.
The term is important because it clarifies that the English stimulus in the experiment is not
simply the first item in a sequence, but a theoretically motivated source of conceptual pre-

activation. Thus, semantic priming in the present study refers to the experimentally induced
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activation of meaning that shapes the processing of subsequent translation candidates (Neely,
1991; Kutas & Federmeier, 2011).

Another central term is word recognition. In psycholinguistic usage, word recognition
refers to the process by which an incoming orthographic or phonological stimulus is identified
as a stored lexical item and linked to its linguistic representation. In models of visual word
recognition, this process includes the activation of sublexical features, lexical candidates, and
associated semantic information. In multilingual speakers, word recognition is especially
important because it is one of the principal sites at which cross-language activation becomes
observable. A written or spoken word in one language may activate not only target-language
representations but also formally or semantically related items in another language (Van Hell
& Dijkstra, 2002, p. 787). For this reason, word recognition in multilingualism is not simply
recognition within one language, but recognition under conditions of representation overlap
and potential competition.

A more specific term, especially relevant for this dissertation, is translation
recognition. Translation recognition refers to a task or paradigm in which participants decide
whether a stimulus in one language is the correct translation equivalent of a stimulus
presented in another language. At the methodological level, the translation recognition
paradigm is used to investigate how lexical and semantic information is accessed across
languages and how multilingual speakers verify cross-language correspondence. This
paradigm is theoretically important because it requires participants to go beyond form
recognition and engage in meaning-based evaluation. In the present dissertation, translation
recognition is not treated as a simple vocabulary task. It is used as a controlled
psycholinguistic paradigm for examining whether L3 English primes activate conceptual
information strongly enough to facilitate or interfere with the recognition of Kazakh and

Russian candidates. For this reason, translation recognition occupies a central place in the
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metalanguage of the dissertation, linking lexical access, semantic processing, cross-language
activation, and decision-making within a single experimental framework (Kroll & Stewart,
1994; Dijkstra et al., 2019).

A further concept of major importance is language dominance. Language dominance
refers to the relative strength, accessibility, or functional centrality of one language within a
multilingual repertoire (Treffers-Daller, 2019, p. 377). It is not reducible to the order of
acquisition alone, because a language acquired first may not remain dominant in all domains
of use. In multilingual processing, dominance is relevant because it influences resting
activation levels, speed of access, lexical stability, and the efficiency with which cross-
language competition is regulated (Hammarberg, 2014). In the present dissertation, language
dominance is conceptually important because mirror-image trilingual groups may differ not
only in which language was acquired first, but also in how strongly Kazakh and Russian are
represented in everyday and academic life.

The term interference refers to measurable processing costs that arise when competing
representations affect performance. In multilingual contexts, interference may be expressed in
slower responses, increased error rates, lexical intrusions, or greater neural cost under conflict
(Festman et al., 2010, p. 7). Interference should be distinguished from cross-language
activation itself: the latter refers to the broader phenomenon of parallel activation, whereas
interference refers specifically to its disruptive consequence in each task.

One of the principal mechanisms proposed to regulate such conflict is inhibition. In
broad cognitive terms, inhibition refers to the suppression or downregulation of interfering
representations or responses (Tempel et al., 2019, p. 233). In bilingual and multilingual
language processing, inhibition is most strongly associated with Green’s (1998) Inhibitory
Control account, which treats multilingual language use as requiring suppression of non-target

lexical candidates depending on current goals. In this sense, inhibition is not simply a
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descriptive metaphor for difficulty, but a proposed mechanism for competition management
in a co-activated multilingual system.

The broader term /language control includes inhibition but is not limited to it.
Language control refers to the set of processes that regulate multilingual competition and
support goal-directed language use (Branzi et al., 2016; Green & Abutalebi, 2013). These
processes may include conflict monitoring, maintenance of the current language set,
interference suppression, response selection, and flexible adaptation to contextual demands. In
the Adaptive Control Hypothesis, Green and Abutalebi (2013) propose that such control
processes are themselves shaped by recurrent patterns of language use. In the present
dissertation, language control provides the conceptual link between multilingual co-activation
and the regulation required to make accurate semantic decisions in the task.

A related term is code-switching. Code-switching refers to the alternation between
languages within discourse, conversation, or even a single utterance. Although code-switching
is not the direct empirical object of the present study, it remains conceptually relevant because
it illustrates that multilingual speakers do not activate or deactivate whole languages in an all-
or-nothing way. Instead, several languages may remain available to varying degrees while
control mechanisms regulate their relative prominence.

At the neurophysiological level, several methodological terms are indispensable.
Electroencephalography (EEG) refers to the recording of electrical brain activity from the
scalp. EEG is especially valuable in language research because of its high temporal resolution.
From the broader electrophysiological tradition of evoked potentials, cognitive neuroscience
developed the more specific concept of the event-related potential (ERP), that is, time-locked
fluctuations in the EEG signal associated with sensory, cognitive, or motor events. ERPs are
particularly useful in neurolinguistics because they make it possible to determine when

processing differences emerge relative to stimulus onset (Kutas & Federmeier, 2011, p. 626).
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Among ERP components, the N400 occupies a central place in the metalanguage of
neurolinguistics. The term refers to a negative-going component peaking around 400 ms after
stimulus onset and is widely associated with lexico-semantic and meaning-related processing.
However, it should not be treated as a synonym for semantic processing in general. More
precisely, the N400 is an electrophysiological index that is reliably modulated by semantic
expectancy, contextual fit, relatedness, and ease of integration. In the present dissertation, the
N400 is used as a neural marker that constrains the interpretation of multilingual semantic
processing.

Two additional terms are useful for the present study, namely lateralization and region
of interest (ROI). Lateralization refers to hemispheric asymmetry in neural recruitment. In
language neuroscience, left-hemispheric dominance has long been a major principle, although
different components of language processing may vary in the degree and form of their
lateralization (Friederici, 2011). ROI, by contrast, belongs to the analytic vocabulary of
electrophysiology and refers to predefined spatial groupings of electrodes or neural regions
used for systematic comparison across conditions. In the present dissertation, ROI is part of
the interpretive framework linking scalp distribution to the characterisation of ERP effects
across anterior, central, and posterior regions.

The Kazakhstan context makes this terminological discussion especially important.
Specialised terminological resources in psycholinguistics and neurolinguistics remain limited
in Kazakhstan when compared with broader linguistic lexicography and general
terminological work. This matters because the absence of stable equivalents across Kazakh,
Russian, and English creates difficulties not only for translation but also for conceptual
consistency in teaching, research, and interdisciplinary communication. In this context,
terminological work becomes part of the development of the field itself. Consequently,

Psycholinguistics and Neurolinguistics: Russian-English-Kazakh learner’s dictionary is of
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special significance. It is the first trilingual dictionary compiled in the fields of
psycholinguistics and neurolinguistics (Ibrayeva, Nabiyeva, et al., 2023). This is
methodologically important. Its main function is to align and stabilise terminology across
three working academic languages rather than to provide an extended theoretical discussion of
every concept. In the framework of the present dissertation, this is precisely what makes it
valuable: it supports conceptual correspondence across Kazakh, Russian, and English in a
field where exact equivalents are not always fully fixed.

In sum, the metalanguage of neurolinguistics in the present dissertation serves three
interrelated functions. First, it provides definitional clarity by distinguishing core terms such
as bilingualism, multilingualism, trilingualism, L1, L2, L3, lexical access, lexical selection,
cross-language activation, lexical competition, language dominance, interference, inhibition,
language control, code-switching, EEG, ERP, N400, lateralization, and ROI. Second, it
provides cross-level coherence, allowing linguistic constructs to be linked systematically to
cognitive mechanisms and neural indices. Third, in the Kazakhstan context, it contributes to
terminological stabilization, which is especially important in a field where specialised
multilingual resources have historically been limited. For these reasons, terminology is not
treated here as an auxiliary matter. It is part of the theoretical architecture of the dissertation
itself and a necessary condition for precise analysis of multilingual lexico-semantic
processing.

1.3 The Development of Neurolinguistics in Kazakhstan

The development of neurolinguistics in Kazakhstan must be understood against the
background of the country’s multilingual language ecology, educational transformation, and
state language policy. Kazakhstan is not merely a setting in which several languages coexist.
It is a context in which language choice, language education, and language planning have

long been connected to questions of national identity, interethnic communication, social
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mobility, and international integration. For this reason, language in Kazakhstan cannot only
be treated as a cultural or pedagogical phenomenon. It is also a cognitively and socially
structured reality that provides meaningful conditions for the study of multilingual processing.
The emergence of neurolinguistics in Kazakhstan should therefore be viewed not as an
isolated academic development, but as part of a broader shift toward understanding language
shaped by multilingual experience, institutional practice, and the changing communicative
demands of society (Republic of Kazakhstan, 1995; Republic of Kazakhstan, 1997).

The legal and policy framework of the country reflects this structure clearly. The
Constitution of the Republic of Kazakhstan defines Kazakh as the state language, while
Russian is officially used on an equal footing in state organisations and local self-government.
The Law “On Languages in the Republic of Kazakhstan” further states that both Kazakh and
Russian are compulsory subjects in educational institutions. These legal provisions are
important because they do not merely symbolise a multilingual reality; they actively structure
it. They create a sociolinguistic and institutional environment in which Kazakh and Russian
form the two principal languages of schooling, administration, and everyday communication.
From a neurolinguistic perspective, this means that a large part of the population develops
linguistic experience under relatively stable conditions of bilingual exposure, functionally
differentiated language use, and continuous interaction between two socially significant
languages. This is one of the central reasons why Kazakhstan is theoretically valuable for the
study of multilingual lexical and semantic processing (Republic of Kazakhstan, 1995;
Republic of Kazakhstan, 1997). This two-language foundation is also one of the main reasons
why trilingualism in Kazakhstan takes a specific form. Kazakh and Russian are not simply
“first” and “second” languages in an abstract psycholinguistic sense. They are socially
embedded languages whose relative functions have been shaped by history, urbanisation,

literacy practices, educational trajectories, and everyday bilingual use. In this environment,
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speakers often grow up not with one dominant language and one marginal additional
language, but with two languages that carry different symbolic and practical values across
domains. Against this background, English became increasingly prominent as the language of
internationalisation, academic mobility, technological modernisation, and integration into the
global economy. Unlike Kazakh and Russian, English does not emerge from the same
historical bilingual formation. Instead, it is introduced through educational policy, foreign
language teaching, and the broader modernisation agenda of the independent state. This
difference is crucial because it means that English typically enters the multilingual repertoire
under distinct acquisition conditions and therefore occupies a different cognitive and
functional status than the two societal languages.

A major symbolic and policy milestone in this process was the promotion of the
cultural and educational project commonly known as the “Trinity of Languages”. This
framework explicitly positioned Kazakhstan as a country in which Kazakh should develop as
the state language, Russian should continue to function as the language of interethnic
communication, and English should be learned as the language of successful integration into
the global economy (Nazarbayev, 2007). This principle was incorporated into broader state
language policy and educational planning, including language development programmes, and
later reforms in secondary and higher education (Beisenova, 2013). The importance of this
framework lies not only in its political visibility but also in the fact that it gave
multilingualism a clear state-endorsed structure. It framed knowledge of three languages not
as an optional individual advantage, but as an educational and social goal tied to
modernisation, competitiveness, and the country’s future development.

This policy direction has not remained static. The Concept of Language Policy
Development in the Republic of Kazakhstan for 2023—-2029 shows that language policy

continues to be updated in accordance with current national priorities. According to the
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official government publication, the Concept is aimed at implementing the Constitution and
further developing language policy under contemporary conditions. Its main directions
include the modernisation of the Kazakh language based on the Latin script, the strengthening
of the state language, and the development of the linguistic capital of Kazakhstan’s citizens.
Particularly important for the present dissertation is the fact that the document treats language
development not simply as preservation, but as a strategic resource connected to education,
social participation, and science. This confirms that multilingualism in Kazakhstan remains an
active state project rather than only a historical legacy (Government of the Republic of
Kazakhstan, 2023). For this reason, the trilingualism relevant to the present dissertation is not
accidental or purely individual. It emerges from the structured interaction of language policy,
educational design, and everyday multilingual practice. In Kazakhstan, the combination of
Kazakh, Russian, and English has been institutionally reinforced through educational reform,
especially through state initiatives on multilingual and trilingual education (Abasilov &
Kapalbek, 2024). The state programmes on language development, later, education and
science programmes, and the implementation of trilingual education in secondary and higher
education all contributed to a model in which knowledge of three languages became framed
simultaneously as an educational objective, a marker of cultural competence, and a sign of
social modernisation. In this respect, Kazakhstan differs from contexts in which trilingualism
arises only from family migration or local demographic diversity; here, trilingualism is not
only socially present but also pedagogically cultivated and politically legitimised.

Research on trilingual education in Kazakhstan has shown that the policy logic
consistently links Kazakh to statehood and national identity, Russian to broader
communication across domestic and post-Soviet multilingual space, and English to global
mobility, academic advancement, and economic competitiveness (Huertas-Abril & Shashken,

2021, p. 262). This functional distribution is highly relevant for neurolinguistic interpretation.
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It suggests that the three languages are not simply acquired in sequence, but are associated
with different domains, motivations, and communicative functions. Such asymmetry is likely
to influence how lexical representations are formed, how frequently they are accessed, how
strongly they are connected to conceptual knowledge, and how efficiently they are recruited
under conditions of competition. Thus, the sociolinguistic structure of Kazakhstan is not just
background information. It forms part of the explanatory basis for studying multilingual
lexico-semantic processing. Within education, this policy was developed further through the
concept of polylingual education. This concept in Kazakhstan treats multilingual education
not as the simple accumulation of language classes, but as the formation of a polylingual
personality through the coordinated acquisition of several languages and cultures. In this
view, multilingual education is tied to broader goals of social adaptation, intercultural
competence, intellectual flexibility, and educational modernisation. This is important because
it shifts the educational meaning of multilingualism from a narrow linguistic issue to a
broader developmental and social one. It also means that multilingual competence is
understood as something integrated rather than fragmented. For neurolinguistics, this matters
because it implies that multilingual experience is not merely quantitative. What matters is not
only how many languages are known, but how they are learned, how they are distributed
across functions, and how they become incorporated into one cognitive system.

The implementation of trilingual education in institutions such as Nazarbayev
Intellectual Schools became especially influential because it provided a pilot model in which
content learning, extracurricular activity, and language instruction were distributed across
Kazakh, Russian, and English (Beisenbayeva, 2020, p. 606; Kalizhanova et al., 2020, p. 414).
In such institutions, trilingualism was not treated as an abstract ideal, but operationalized
through curriculum design and language allocation across disciplines. Even where

implementation varied in quality and faced methodological, pedagogical, or social challenges,
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the policy direction itself made multilingualism central to educational development in
Kazakhstan. More importantly for the present dissertation, it created large groups of learners
and speakers whose language experience cannot be adequately described by simple
monolingual or even classic bilingual models. Their linguistic repertoires are shaped by
differential but coordinated exposure to three languages, which makes them particularly
important for neurolinguistic research.

This policy and educational context explain why neurolinguistics is especially
important for Kazakhstan. If the country’s educational and language policy aims not merely at
bilingual maintenance but at stable trilingual development, then it becomes insufficient to
study language only as a social, ideological, or pedagogical phenomenon. It is equally
necessary to understand how multiple languages are represented, activated, and regulated in
the mind and brain. Neurolinguistics becomes relevant here because it provides methods and
concepts for investigating how multilingual speakers process competing languages in real
time, how lexical and semantic activation unfold, how interference is regulated, and how
language experience shapes cognitive and neural organisation. In other words, where policy
promotes multilingual education, neurolinguistics helps explain what such education means at
the level of actual processing mechanisms. This is especially important in Kazakhstan because
the country’s language policy has created large populations of bilingual and trilingual
speakers (Kiigtikler, 2020, p. 3; Sadulova et al., 2025; Suleimenova & Tursun, 2014), which
presents a significant area for neurolinguistic investigation into its cognitive and neural
consequences

A methodologically relevant foundation for the development of neurolinguistic
research in Kazakhstan can be found in the broader cognitive-neuroscience and
psychophysiological research conducted at Al-Farabi Kazakh National University and the

Brain Institute under the scientific leadership of A. M. Kustubayeva. Although many of these
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studies were not neurolinguistic in the strict sense, they contributed to the local development
of experimental and analytical approaches that are also essential for language-and-brain
research. In particular, studies using the Attention Network Test, EEG/ERP recordings,
analysis of the temporal dynamics of brain activity, executive-control paradigms, and source
reconstruction of electrical brain activity established an important methodological platform
for investigating cognitive processes through objective neurophysiological indicators
(Kustubayeva et al., 2022; Matthews et al., 2025; Zholdassova et al., 2021; Ismagambetova et
al., 2025). This methodological background is relevant to neurolinguistics because
multilingual language processing also involves attention, cognitive control, response
monitoring, and time-sensitive neural dynamics.

Recent studies linking cognitive abilities, memory, and brain-data analysis further
broaden this methodological context. The study on genetically predicted memory and self-
reported foreign-language proficiency is particularly relevant because it connects individual
differences in memory with language-learning outcomes in a multilingual setting (Yerdenova
et al., 2025). In addition, work on focused modulation of brain activity and EEG-based
machine-learning approaches to brain-age prediction reflects the growing use of quantitative
and neurotechnological methods within the KazNU research environment (Zhantleuova et al.,
2025; Zhulduzbayev et al., 2026). These studies should not be interpreted as direct
neurolinguistic predecessors of the present dissertation; rather, they demonstrate the
development of a broader methodological infrastructure that supports future EEG/ERP-based
investigations of language processing.

The relevance of neurolinguistics in Kazakhstan is further strengthened by the
changing role of scientific discourse and internationalisation. Scientific communication in
Kazakhstan is developing under conditions of growing internationalization, and this process

creates new discursive priorities and challenges (Ovezmyradov, 2022, p. 191; Moldashev &
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Tleuov, 2022). The analysis in these works highlights the increasing importance of English-
language academic standards and the adaptation of local scholarly communication to
international norms, while also preserving the multilingual character of Kazakhstan’s
intellectual space. This point is highly relevant for the present dissertation because it adds
another dimension to the role of English in Kazakhstan. English is not only a foreign language
taught in schools, but it is also becoming a language of science, publication, and academic
visibility. As a result, the Kazakh—Russian—English configuration is reinforced not only
through education and policy, but also through the internationalisation of scholarly discourse.
For neurolinguistics, this matters because academic multilingualism influences the domains in
which languages are used, the lexical fields in which they become dominant, and the kinds of
conceptual knowledge they organise.

In addition to language policy and educational perspectives, bilingualism in
Kazakhstan has been examined in a substantial body of local scholarship. Earlier studies
addressed the language situation in Kazakhstan, Kazakh—Russian language contact, language
choice, language planning, and the functional distribution of Kazakh and Russian in society
(Khasanov, 1976, 1989, 1992; Suleimenova & Smagulova, 2005; Suleimenova et al., 2007,
2010, 2016; Smagulova, 2008). Other works focused on language interaction, interference,
and bilingual speech in Kazakh—Russian and other multilingual contexts (Karlinsky, 1990;
Kopylenko, 1988; Pak, 2012; Shaibakova et al., 2020; Zharkynbekova & Chernyavskaya,
2022). A further line of research examined second-language acquisition, educational
bilingualism, and child bilingualism, including studies on the acquisition of grammatical
forms, bilingual children’s language development, and strategies of vocabulary
comprehension in monolingual and bilingual children of Northern Kazakhstan (Agmanova,
2010; Aldabergenova, 1999; Altynbekova, 1989; Ayapova, 2021; Shayakhmetova, 2004;

Vinnitskaya, 1999; Zhakupova et al., 2024). Taken together, these studies provide an
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important national foundation for understanding bilingual experience in Kazakhstan.
However, they mainly address sociolinguistic, developmental, educational, and
psycholinguistic aspects of bilingualism, while the real-time neurocognitive mechanisms of
multilingual lexical access remain insufficiently explored. This gap creates the need for
neurolinguistic research that applies time-sensitive methods such as EEG/ERP to the study of
Kazakh—Russian—English trilingual processing.

The emergence of neurolinguistics in Kazakhstan should therefore be viewed as part
of a broader movement toward explaining language as a brain-based and cognitively
grounded phenomenon. One significant step in this development has been the appearance of
local scholarship that explicitly links bilingualism, multilingualism, and language acquisition
to psycholinguistic and neurolinguistic approaches. In this regard, the publications associated
with the present dissertation form part of that trajectory. It has been argued that bilingualism
should be examined not only through sociolinguistic description, but also through methods
capable of revealing the cognitive and neural mechanisms underlying language processing
(Ibrayeva & Zhaksylykkyzy, 2021). This is important because it helps reposition bilingualism
within the Kazakhstani academic context as a phenomenon requiring explanation at the level
of processing, not just language policy or social distribution.

Further work on contemporary psycholinguistic and neurolinguistic methods in
second-language acquisition has also emphasised the relevance of experimental and
cognitively oriented approaches to the study of language learning and processing
(Zhaksylykkyzy & Nabiyeva, 2021). Together, these works reflect a shift from descriptive
language studies toward experimentally and cognitively informed language science in
Kazakhstan. Their importance lies not only in their specific content, but also in their
contribution to the local legitimation of psycholinguistic and neurolinguistic thinking within

philological and language-science scholarship. Earlier work on language and brain
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organisation in the Kazakhstani context also contributed to the local conceptual foundation of
neurolinguistics by framing language as a function that should be understood in relation to
brain mechanisms, rather than only through traditional structural linguistics (Zhaksylykkyzy
& Zholdassova, 2020). Although this publication belongs to an earlier stage of the field’s
development, it is important because research fields often emerge through conceptual
repositioning before they become methodologically consolidated. In this case, such work
helped establish a local research narrative in which neurolinguistics could be recognised as a
legitimate direction of inquiry within Kazakhstani philology and language science.

A particularly important milestone for the present dissertation’s topic is the gradual
transition from general bilingualism toward an explicit focus on third-language acquisition
and trilingual processing. This shift is reflected in Kazakhstani psycholinguistic work
examining how L1 and L2 influence L3 acquisition and processing (Ibrayeva, Zhaksylykkyzy,
et al., 2023). This work is significant because it moves from general advocacy of
psycholinguistic and neurolinguistic methods to a more focused engagement with trilingual
processing, thereby preparing the conceptual ground for the dissertation’s central concern
with cross-language activation in Kazakh—Russian—English speakers. Further work
connecting neurolinguistics with third-language acquisition placed Kazakhstan-related
concerns within wider debates on multilingualism, cognition, and language learning
(Zhaksylykkyzy et al., 2021). In this sense, the study of trilingualism in Kazakhstan did not
emerge suddenly or in isolation, but developed gradually from earlier work on bilingualism,
second-language acquisition, psycholinguistic methods, and multilingual educational practice.
The present dissertation extends this trajectory into the neurolinguistic investigation of real-
time lexical-semantic processing. Broader transformations in language education and
digitalisation also form part of the context in which neurolinguistic and psycholinguistic

approaches are becoming increasingly relevant in Kazakhstan. Recent work on the
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digitalisation of foreign-language education has emphasised the need for flexible, research-
based approaches to multilingual teaching in a rapidly changing technological environment
(Nogaibayeva & Yersultanova, 2025). Although this direction is not narrowly neurolinguistic,
it reflects a wider tendency toward the integration of language science, educational reform,
and cognitively informed approaches to multilingual competence.

In this perspective, the development of neurolinguistics in Kazakhstan can be
described through several milestones. The first is the consolidation of the country’s
multilingual language policy, which established the structural importance of Kazakh, Russian,
and later English (Huertas-Abril & Shashken, 2021, p. 262; Kubieva et al., 2021, p. 42). The
second is the expansion of multilingual and trilingual education as a strategic direction of
educational modernisation (Nurlanova et al., 2022). The third is the emergence of local
scholarship linking bilingualism, multilingualism, and language acquisition to
psycholinguistic and neurolinguistic approaches (Sternin et al., 2021). The fourth is the
creation of specialised terminological resources that support teaching and research in this
domain. The fifth is the gradual institutionalisation of language-and-brain research through
interdisciplinary academic platforms, including the structures associated with Al-Farabi
Kazakh National University and the Brain Institute. Together, these developments form the
basis for a neurolinguistic approach to trilingualism that is grounded not only in international
theory, but also in Kazakhstan’s own linguistic, educational, and scientific reality.

Thus, Kazakhstan provides not merely a demographic setting for the study of
trilingualism, but a theoretically and socially meaningful environment in which
neurolinguistic research becomes especially relevant. The coexistence of Kazakh and Russian,
the policy-driven inclusion of English, the institutionalisation of multilingual education, the
internationalisation of scientific discourse, and the growth of local conceptual and

terminological resources together create a context in which the study of multilingual lexico-



63

semantic processing is both academically justified and practically significant. Against this
background, the present dissertation examines trilingual processing not as an isolated
psycholinguistic curiosity but as a phenomenon rooted in the linguistic reality, educational
trajectory, scientific internationalisation, and policy framework of contemporary Kazakhstan.
1.4 Theoretical Models of Multilingual Lexical Access

Theoretical models of multilingual lexical access seek to explain how words are
recognised, activated, and semantically interpreted when more than one language is available
within the same cognitive system. The central question is not only whether several languages
coexist in memory, but how they are organised, how they interact during online processing,
and how semantic representation is accessed when lexical input in one language may activate
competing or supporting representations in another. In multilingual speakers, lexical access is
therefore a problem of representational architecture, activation dynamics, and control. It
concerns the relationship between word forms and concepts, the degree to which activation is
language-selective or language-nonselective, and the mechanisms through which the system
resolves competition or exploits convergence across languages. Because the study of
trilingualism emerged later than the study of bilingualism, most current accounts of
multilingual lexical access build first on bilingual mechanisms and then extend them to the
case of three or more languages (Dijkstra & Van Heuven, 2002; Kroll & Stewart, 1994; Kroll
et al., 2010).

A useful starting point is the distinction between lexical form and semantic
representation. Lexical access does not consist only of matching an incoming orthographic or
phonological string to a stored form. It also involves activation of meaning, and in bilingual or
multilingual speakers, this meaning may be shared, overlapping, or differentially connected
across languages. From this perspective, multilingual lexical access is not simply a matter of

retrieving a word from the correct language. It is the process of mapping a stimulus onto a
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network of form-based and concept-based relations in which several languages may become
active at once. For this reason, models of multilingual lexical access must account for both the
architecture of cross-language activation and the structure of semantic representation (Bailey
et al., 2023, p. 496; Woumans et al., 2021).

Bilingual mechanisms as the foundation of multilingual lexical access. Research on
bilingual word recognition provides the most influential theoretical basis for current models
of multilingual lexical access. One of the strongest conclusions of this tradition is that lexical
access is often language nonselective. This means that when bilinguals process a word in one
language, lexical candidates from the other language may also become active, especially
when there is formal or semantic overlap. Consequently, evidence for this conclusion comes
from cognate facilitation, interlingual homograph interference, translation priming, and other
cross-language effects that show that language membership does not operate as a strict early
filter during visual word recognition. Theoretical models built on these findings treat the
bilingual lexicon not as two fully separate systems, but as an integrated representational space
in which languages interact dynamically during recognition (Desmet & Duyck, 2007, p. 174;
Van Hell & Dijkstra, 2002).

The most influential account in this tradition is the Bilingual Interactive Activation
Plus (BIA+) model (Dijkstra & Van Heuven, 2002). In BIA+, orthographic input activates
sublexical and lexical representations across languages, while phonological and semantic
information are also integrated into the recognition system. Language nodes do not function
as absolute gates that block the non-target language; rather, they act as sources of bias within
an interactive architecture. Crucially, the model distinguishes between the word identification
system and the task/decision system (Van Hell & Dijkstra, 2002). This distinction is important
because it explains why non-selective activation, a stable property of lexical access, may

occur even when overt task performance varies depending on instructions, task demands, or
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response requirements. In theoretical terms, BIA+ is highly relevant for multilingual lexical
access because it establishes the basic principle that several languages may be co-activated
automatically, while the eventual behavioural output depends on later decision processes. It
also implies that semantic representation is not accessed in isolation from cross-language
lexical dynamics, but through an integrated activation system in which several candidate
pathways remain available.

A complementary line of theorising is found in bilingual memory models, especially
the Revised Hierarchical Model (RHM). Kroll and Stewart (1994) proposed that bilingual
lexical organisation includes both lexical links between translation equivalents and conceptual
links between words and shared meaning representations. In the original formulation, L1
words are assumed to have stronger direct links to conceptual memory, whereas L2 words,
especially at lower proficiency, are more likely to access meaning through mediation by L1
lexical representations. Later reassessments of the RHM clarified that the model should not be
read as a rigid developmental sequence, but as a framework for understanding asymmetries in
lexical-conceptual mapping, translation direction, and proficiency effects (Kroll & Stewart,
1994; Kroll et al., 2010). For the present dissertation, the model remains highly useful
because it foregrounds the relationship between lexical form and semantic representation. It
predicts that multilingual lexical access is shaped not only by surface activation, but also by
the relative strength of conceptual links established through language experience.

From the perspective of semantic representation, the RHM is particularly important
because it assumes that different languages can connect to a partially shared conceptual
system, but that the strength and directness of these connections vary. This matters for
multilingual lexical access because the semantic effects observed in tasks such as translation
recognition are unlikely to arise solely from formal lexical associations. If a word in one

language activates its translation equivalent in another, this may happen not only through
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direct lexical association, but also through convergence on shared conceptual content. The
theoretical problem is therefore not whether semantic representation exists independently of
the lexicon, but how lexico-semantic links are weighted across languages with unequal
histories of use.

Further development in bilingual lexical modelling is represented by Multilink, a
computational model designed to account for bilingual word recognition and word translation
within a unified framework (Dijkstra et al., 2019). Multilink integrates assumptions from both
BIA+ and the RHM and includes representations of form, meaning, and translation relations.
It is especially relevant because it moves beyond isolated recognition and tries to account for
translation production as well, including effects of cognate status, frequency, lexical
similarity, proficiency, and translation direction. The theoretical contribution of Multilink is
important for multilingual lexical access because it explicitly links bilingual recognition to
semantic representation and translation behaviour in one model. This makes it particularly
informative for paradigms, such as translation recognition, in which the relationship between
lexical form and conceptual equivalence is central.

Another foundational component of bilingual models concerns language control. If
several languages are active in parallel, multilingual processing cannot be explained by
representational structure alone. It also requires mechanisms of regulation. Green’s Inhibitory
Control model proposed that bilingual language use involves suppression of irrelevant lexical
candidates and control over competing language schemas. Later, the Adaptive Control
Hypothesis argued that control processes are not fixed, but shaped by recurrent interactional
contexts, such as single-language use, dual-language use, or code-switching environments.
These models are crucial for multilingual lexical access because they explain why the same
integrated lexicon can produce different patterns of facilitation or interference depending on

language history, task demands, and habitual context of use. They also help bridge
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representational accounts of the lexicon with real-time performance data, since lexico-
semantic activation must often be interpreted alongside control demands and competition
management (Green, 1998; Green & Abutalebi, 2013).

Taken together, bilingual mechanisms provide three basic assumptions that remain
foundational for multilingual lexical access. First, lexical activation is often nonselective.
Second, lexical and conceptual links are asymmetrical and shaped by experience. Third,
cross-language competition requires control; these principles do not yet explain how a third
language enters the system, but they provide the conceptual architecture from which more
specific L3 accounts develop.

Third language processing accounts and the problem of source language
selection. When a third language is added, the theoretical problem changes. In bilingual
models, the main question is how two languages interact within one system. In trilingualism,
the question becomes more complex: if L3 processing recruits prior languages, which prior
language is most likely to shape it, and why? This is the central issue addressed by major L3
processing accounts. While many of these models were first developed in relation to
morphosyntax, their logic is directly relevant to lexico-semantic processing because they
propose different principles for how previously acquired languages are weighted during later
language use.

One influential proposal is the L2 Status Factor, associated with Bardel and Falk
(2007). This account argues that the second language may enjoy a privileged role in L3
acquisition and processing because L2 and L3 share important experiential properties: both
are non-native systems, both are often acquired later, and both are frequently learned through
formal instruction. Under this view, L3 processing may recruit L2 more readily than L1
because the multilingual system treats the previously acquired non-native language as a more

accessible source of structure or strategy. Although the model was developed mainly for
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transfer in morphosyntax, its relevance to lexico-semantic processing is substantial. If L2 and
L3 share patterns of explicit learning, classroom-based vocabulary building, or domain-
specific academic use, then L2 may influence how semantic representations are accessed or
mediated during L3 tasks. In this sense, the L2 Status Factor may be interpreted as a
weighting account that privileges non-native system similarity rather than chronological
priority alone (Bardel & Falk, 2007; Bardel & Falk, 2012).

A second influential proposal is the Typological Primacy Model (TPM). Rothman
(2011, 2015) argues that cross-linguistic influence in L3 acquisition is primarily determined
by structural proximity between the L3 and one of the previously acquired languages. The
core assumption is that the multilingual system selects as its primary source of transfer the
language perceived to be typologically closest to the target. Although the TPM was designed
for early L3 morphosyntactic transfer, its logic also bears directly on lexico-semantic
processing. Typological proximity may influence semantic representation through lexical
similarity, shared distributional patterns, or parallel mappings between words and concepts.
From this perspective, semantic access in L3 may be disproportionately shaped by whichever
prior language offers the strongest similarity-based bridge to the target. Thus, the TPM can be
reinterpreted for lexico-semantic work as a model in which semantic representation is
weighted by perceived language closeness rather than by acquisition order alone.

A third influential account is the Cumulative Enhancement Model (CEM). Flynn,
Foley, and Vinnitskaya (2004) proposed that previously acquired languages can contribute
positively to the acquisition of additional languages when their influence is facilitative. Rather
than one prior language dominating, the model emphasises the possibility that the multilingual
system accumulates useful representational resources. Although originally formulated in
relation to grammar, the logic of cumulative enhancement is highly relevant to lexico-

semantic representation. If several languages strengthen conceptual networks, translation
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relations, or associative pathways, then semantic access in L3 may draw on more than one
prior language in a facilitative way. This is important because it prevents multilingual lexical
access from being reduced to a single-source model. It allows for the possibility that several
languages contribute differentially but cumulatively to the development and use of L3
semantic representation.

More recent L3 research has also introduced models that argue for property-by-
property transfer rather than wholesale transfer from a single source language. The Linguistic
Proximity Model (LPM) holds that cross-linguistic influence in L3 acquisition is incremental
and selective, guided by local similarities rather than by full-language transfer (Westergaard
et al., 2017). Although formulated primarily for grammatical development, the model is also
informative for lexico-semantic interpretation because it suggests that multilingual lexical
access may be selective and domain-sensitive. In semantic processing, some concepts, lexical
fields, or lexicalization patterns may be more strongly associated with one prior language,
whereas others may reflect influence from another. Accordingly, semantic representation in a
trilingual system may be property-sensitive and differentially distributed rather than
uniformly derived from either L1 or L2.

Semantic representation in multilingual lexical access. The subtitle of this section
specifically highlights semantic representation, and this focus is essential. Multilingual
lexical access cannot be fully explained by formal activation alone; even when orthographic
or phonological overlap plays an important role, the processing of translation equivalents,
semantic congruency, and meaning mismatch depends on how words in different languages
are linked to concepts (Kharkhurin, 2017, p. 3; Shook & Marian, 2012, p. 310). This is why
bilingual mechanisms and L3 accounts must ultimately be read together through the lens of

semantic representation.
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In bilingual models such as the RHM, semantic representation is usually treated as at
least partially shared across languages, although the lexical routes to that shared
representation may differ in strength. In computational approaches such as Multilink,
semantic representation is not a passive storage system, but part of the activation architecture
through which lexical forms converge on meaning. In L3 models, by contrast, the question is
not only whether meaning is shared, but which previously acquired language provides the
strongest access route to it under conditions (Angelovska et al., 2023). Thus, semantic
representation becomes the site where bilingual architecture and L3 weighting principles
intersect.

For the purposes of the present dissertation, this intersection is especially important
because the experimental paradigm is not a formal lexical decision task, but a translation
recognition paradigm designed to test semantic congruency. In such a task, the relevant
theoretical issue is not merely whether the system recognises lexical form, but whether an L3
English prime activates a concept strongly enough to facilitate or disrupt evaluation of
Kazakh or Russian candidates. This requires a model in which semantic representation is
central, not peripheral. It also requires a view of multilingual lexical access in which the
relation between form and meaning is shaped by acquisition history, language dominance,
typological distance, and control demands. Accordingly, the most suitable theoretical position
for this dissertation is not a single model taken in isolation, but an integrated account. From
BIA+ are the assumptions of nonselective lexical activation; from the RHM, the distinction
between lexical and conceptual links and the possibility of asymmetrical semantic mediation.
From Multilink comes the attempt to model recognition and translation within one system.
From control-based accounts comes the idea that competition must be regulated. Finally, L3
models contribute different hypotheses about which prior language is most likely to influence

L3 processing and why. Together, these models support a view of multilingual lexical access
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as an integrated, experience-sensitive system in which semantic representation is shared to
some degree across languages but access to that representation is uneven, weighted, and
shaped by language history.

In the Kazakh—Russian—English trilingual configuration examined in this dissertation,
these theoretical issues are particularly important. Kazakh and Russian provide two
previously acquired languages with different typological profiles and distinct sociolinguistic
functions (Utegenova et al., 2024, p. 393; Zharkynbekova & Chernyavskaya, 2022, p. 783),
and potentially different strengths of lexico-semantic representation. English, as L3, is
processed against this background. The main question is therefore not whether multilingual
lexical access occurs, but how semantic activation is distributed across the three-language
system and how the relative weighting of L1 and L2 shapes access to meaning during L3-
triggered processing. This is precisely the question that motivates the next subsections, where
studies supporting L.1-based and L.2-based accounts of L3 influence can be examined in
greater detail.

1.5 Kazakh and Russian as Prior Languages in Trilingual Processing: Typological
Distance and Structural Asymmetry

The contrast between Kazakh and Russian as prior languages is theoretically
informative because it captures how multilingual systems are shaped not only by order of
acquisition, but also by genealogical distance, structural organisation, and domain-specific
language experience. In a trilingual context, it is rarely sufficient to state that speakers know
three languages. What matters for lexico-semantic processing is how those languages are
represented, how strongly they are linked to conceptual knowledge, how routinely they are
used across communicative domains, and how efficiently competition is regulated when
several candidate systems become available. In the context of Kazakhstan, Kazakh and

Russian are not peripheral languages but central languages of socialisation, education, and
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communication (Bekmurzaev, 2020, p. 8). Many speakers acquire both relatively early yet
still differ in which language becomes dominant in literacy, schooling, and formal use
(Suleimenova & Tursun, 2014). Consequently, the L1 configuration is not merely a
biographical variable. It indexes differences in early exposure, parsing routines, literacy
development, and long-term distribution of use, all of which may shape the architecture of
multilingual lexical access.

A major explanatory factor behind these differences is typological distance,
understood as relative similarity or dissimilarity across phonology, morphology, syntax, and
lexical organisation. Typological distance matters for multilingual processing because
structural similarity may increase the likelihood and strength of cross-language co-activation,
whereas greater distance may reduce direct facilitation, even though competition can still arise
through shared conceptual domains or partial overlap in meaning. The Kazakh—Russian
contrast is especially informative in this respect because the two languages differ both
genealogically and typologically, making them a particularly strong case for examining how
prior-language structure affects L3 processing.

From the perspective of genetic classification, Kazakh belongs to the Turkic language
family, specifically to the Kipchak branch, whereas Russian belongs to the Indo-European
family, within the East Slavic subgroup of the Slavic branch (Comrie & Corbett, 1993;
Johanson & Csato, 1998; Timberlake, 2004). This means that Kazakh and Russian are not
closely related languages, but historically distinct systems belonging to different major
language families. Although Kazakh has sometimes been discussed in connection with the
broader Altaic hypothesis, this classification remains disputed; therefore, in the present
dissertation, Kazakh is treated more cautiously as a Turkic language rather than as a settled
member of an Altaic family (Campbell & Poser, 2008; Georg et al., 1999). This clarification

is important because the dissertation relies on the typological and genealogical contrast
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between Kazakh and Russian as a theoretically relevant factor in explaining trilingual lexical-
semantic processing.

Beyond genealogy, the distinction becomes even more relevant at the level of
typological profile. Kazakh is characteristically described as an agglutinative language. In
agglutinative systems, grammatical meanings are commonly expressed by a sequence of
suffixes attached to a stem, with morpheme boundaries tending to remain relatively
transparent (Yerimbetova et al., 2021, p. 58). Reference descriptions of Kazakh emphasise
extensive suffixation, clear stem—suffix organisation, and the accumulation of inflectional and
derivational information through overt morphological chaining (Issakova et al., 2023, p. 123).
Kazakh also exhibits vowel harmony and consonant assimilation, both of which affect suffixal
realisation and contribute to systematic morphophonological regularity. In addition,
descriptive accounts identify Kazakh’s canonical clause structure as predominantly subject—
object—verb (SOV), although alternative orders may occur under discourse-driven conditions
(Johanson & Csatd, 1998). These properties suggest a system in which grammatical relations
and many semantic distinctions are distributed incrementally across suffixes and are therefore
potentially available to processing in a relatively ordered and segmentable way.

Russian, by contrast, is a predominantly fusional language. In fusional systems, a
single inflectional ending may encode several grammatical categories at once. Russian
reference grammars emphasise its case morphology, grammatical gender, number marking,
and the central role of verbal aspect, while general descriptions of Slavic structure note that
endings in Slavic languages are largely fusional and often bundle more than one grammatical
feature simultaneously (Timberlake, 2004; Wade, 2011). Russian nouns and adjectives inflect
across a six-case system; verbs encode aspectual distinctions that play an especially
prominent role in event interpretation. These properties mean that grammatical information in

Russian is often packed into paradigmatic inflectional forms rather than distributed
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transparently across a sequence of suffixes. In processing terms, this creates a system that
may rely more heavily on inflectional pattern recognition, paradigm knowledge, and whole-
form familiarity.

These differences motivate the notion of structural asymmetry as a processing-relevant
concept. In the present dissertation, structural asymmetry refers to differences in the way
linguistic information is organised and therefore made available during lexico-semantic
access. In an agglutinative language such as Kazakh, concatenative suffixation and relatively
transparent segmentation support the incremental extraction of grammatical cues as a word
unfolds (Abudouwaili et al., 2024; Yerimbetova et al., 2021, p. 58). Over time, this may foster
highly automatized parsing routines in which morphologically ordered cues guide
interpretation in a relatively predictable manner. In a fusional language such as Russian, by
contrast, the mapping from form to feature bundles may be less transparent because several
grammatical values are encoded simultaneously and because surface forms are often
conditioned by larger paradigmatic structure. This may shift the balance toward stronger
reliance on lexical familiarity, stored inflectional patterns, and paradigm-based retrieval. The
point is not that one system is simpler than the other. Rather, the two systems distribute
information differently, and these differences are likely to matter for multilingual processing.

The contrast is also visible in phonological and morphophonological organisation.
Kazakh displays robust vowel harmony, a core organising principle affecting the surface form
of grammatical suffixes (Bowman & Lokshin, 2014, p. 1). Most native Kazakh words contain
either front or back vowels, and suffixes vary; accordingly, consonant alternations in suffixes
further contribute to morphophonological regularity. Russian can employ vowel harmony
(synharmonia) for phonetic unity within words (Aleksakhin, 2014, p. 222). Instead, it relies
on a phonological system with rich consonantal contrasts, including palatalisation, and on a

morphology in which inflectional endings and stem alternations play a more paradigmatic
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role. These differences are relevant because lexical access is not only semantic; it is also
form-sensitive. If languages differ sharply in phonological regularity and suffixal behaviour,
multilingual speakers may develop different expectations about how to form cues that map
onto meaning.

Although the present dissertation focuses on lexico-semantic processing rather than on
morphosyntax as such, lexical access does not develop outside grammar. Words are learned,
stored, and interpreted within language-specific structural environments. In Kazakh, lexical
items are frequently encountered in forms where grammatical and derivational information is
layered overtly and cumulatively (Dzhusupov, 2023, p. 489; Yerimbetova et al., 2021, p. 58).
In Russian, lexical items often appear within paradigmatic systems where several grammatical
values are fused into single endings (Valentinova et al., 2023, p. 234). Over time, such
structural environments may shape how lexical material is segmented, anticipated, and
semantically integrated. This is one reason why typological distance is relevant even in a
lexico-semantic paradigm: semantic processing is embedded in language-specific form—
meaning architectures, and prior languages may therefore shape L3 processing not only
through lexical similarity, but through more general habits of linguistic organisation.

To understand why these structural differences matter for trilingual processing, it is
useful to relate them to models of bilingual lexical access and language control already
discussed in the previous section. Bilingual research has shown that lexical access is often
non-selective, meaning that input in one language can activate candidates in another language,
especially when there is overlap in form or meaning (Dijkstra & Van Heuven, 2002). In such
a framework, typological distance becomes relevant because it influences where co-activation
is likely to occur and how strongly it may propagate. Languages that share cues at some
representational levels may support stronger co-activation, whereas structurally distant

languages may show weaker direct facilitation even if competition remains possible through
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shared conceptual relations. At the same time, non-selective activation does not imply the
absence of control. On the contrary, it implies that control is functionally necessary. Green’s
(1998) Inhibitory Control model and Green and Abutalebi’s (2013) Adaptive Control
Hypothesis are relevant here because they explain how multilingual speakers regulate
competition among partially active systems. Within such a perspective, the contrast between
L1 Kazakh and L1 Russian becomes theoretically valuable because it allows the present
dissertation to examine how structural asymmetry and experience-based control interact in
trilingual processing. Within Kazakhstan’s multilingual ecology, this issue becomes
especially salient. Although both Kazakh and Russian are the central languages of the
country, the experiential distribution of these languages differs across speakers. L1
configuration often correlates with differences in early exposure, language of literacy, formal
education, and long-term specialization of use. These experiential factors matter because
lexical systems are shaped by use: frequency, reading practice, academic vocabulary, and
communicative domain strengthen some pathways and weaken others. Consequently, two
trilingual groups may share the same language set and still differ in which language provides
the strongest default activation in formal contexts, which language supplies the densest lexical
network for abstract vocabulary, and which language contributes most strongly to competition
during online processing. When English is added as L3, the explanatory role of the Kazakh—
Russian contrast becomes even more important. English is processed not in isolation, but
through an already established Kazakh—Russian bilingual architecture that includes weighted
activation profiles, domain-specific experience, and entrenched regulatory routines. Third-
language processing accounts provide several ways of thinking about this. The L2 Status
Factor proposes that L2 may exert privileged influence because L2 and L3 often share non-
native status and similar learning conditions (Bardel & Falk, 2007; Falk & Bardel, 2011). The

Typological Primacy Model, by contrast, proposes that structural similarity is the main
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determinant of influence and predicts that the language typologically closest to the L3 will be
selected as the primary source of transfer or activation (Rothman, 2011, 2015). Although
these models were largely developed in relation to grammar, their logic also applies to lexico-
semantic processing because lexical access is shaped by the strength of form—meaning
mappings, structural similarity, and the routines through which meaning is reached. In this
sense, the contrast between L1 Kazakh and L1 Russian should not be treated as a simple
mirror-image manipulation. It is a way of testing how structural type, typological distance,
and experience-based weighting interact in a trilingual system.

This integrated perspective also clarifies why the relation between L/ status and
dominance should not be treated as automatically symmetrical. In the L1 Kazakh group,
Kazakh may be the earliest and most deeply grounded language, but Russian may still be
highly accessible or even dominant in some formal domains, depending on education and
literacy history. In the L1 Russian group, Russian may show higher resting activation and
stronger accessibility in academic or written contexts, while Kazakh may remain functionally
important but less automatically engaged under certain task conditions. Because dominance,
literacy, and domain of use are shaped by both societal distribution and individual trajectories,
the relation between L1 and the strongest functional language is not necessarily one-to-one.
This asymmetry is theoretically valuable because it provides a principled basis for explaining
why the same trilingual task may yield group-specific patterns of facilitation, interference,
and semantic congruency effects.

Taken together, typological distance and structural asymmetry between Kazakh and
Russian provide an essential explanatory basis for studying trilingual processing in
Kazakhstan. Kazakh, as a Turkic language of the Kipchak branch, is characterized by
agglutinative morphology, vowel harmony, and relatively transparent suffixal organisation,

whereas Russian, as an East Slavic language, is characterized by fusional inflection, case and
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gender paradigms, and bundled grammatical marking (Britannica, n.d.; Dotton & Wagner,
2018; Johanson & Csatd, 1998; Timberlake, 2004; Wade, 2011). These differences shape
availability, segmentation routines, and the timing of constraint application during
comprehension. When combined with L1-L2 configuration and domain-specific language
experience, they yield principled variation in how the multilingual system weights activation
across languages and regulates competition. For this reason, the contrast between L1 Kazakh
and L1 Russian constitutes not only a sociolinguistically grounded grouping variable, but also
a theoretically necessary dimension for a mechanistic account of trilingual lexico-semantic
processing.
1.5.1 The First Language as the Main Source in Third-Language Lexico-Semantic
Processing

One influential position in third language research holds that the first language (L1)
may function as a major, and in some cases primary, source of influence in L3 lexico-
semantic processing. In this line of work, the importance of L1 is explained not only by
chronology but by representational depth. The first acquired language is usually the most
entrenched system, the one with the strongest lexical-conceptual links, the highest degree of
automaticity, and the broadest integration with autobiographical and everyday semantic
knowledge. From this perspective, when an L3 word is encountered, semantic access may be
disproportionately supported by L1-based representations, especially when the L3 is less
proficient, less automatized, or still developing as a lexico-semantic system (Kroll & Stewart,
1994; Kroll et al., 2010).

A major theoretical basis for this position is the Revised Hierarchical Model (RHM).
Although originally formulated for bilingual memory, the model has clear implications for L3
lexico-semantic processing. Kroll and Stewart (1994) argued that L1 words generally have

stronger and more direct links to conceptual memory, whereas later-acquired languages



79

initially rely more heavily on mediation through already established representational routes.
When this logic is extended to a trilingual setting, it predicts that the semantic interpretation
of L3 input may often be stabilized through L1-mediated conceptual pathways, particularly in
tasks involving translation, semantic verification, or lexical judgment. In this sense, support
for L1 influence is grounded in the assumption that the earliest established language provides
the most reliable route to meaning (Kroll & Stewart, 1994; Kroll et al., 2010). Support for an
L1-centred account has also come from research on lexical transfer in third language
production. Ringbom (2001) argued that lexical influence in L3 cannot be reduced to
superficial borrowing alone and that the first language often remains a substantial source of
lexico-semantic influence, especially where representational strength and similarity conditions
favour it. This position is important because it links L1 influence not only to overt transfer
errors, but also to deeper lexico-semantic support, such as reliance on familiar meaning
organisation, established lexicalisation patterns, and conceptually stable vocabulary routes. In
lexico-semantic terms, the first language can therefore remain a major resource even when
more than one previously acquired language is available.

This argument has also been strengthened by work on cumulative lexical similarity.
Forys-Nogala (2025) reports that cumulative L1-L2-L3 lexical similarity may be more
conducive to L3 word knowledge and L3 word processing than similarity restricted to L2—L3
pairs. Particularly relevant is the finding that low-frequency triple cognates can show an
advantage over words supported only by L2—L3 overlap (Fory$-Nogala et al., 2025). While
such results do not imply that L1 is always the sole source of support, they do reinforce the
claim that the first language may remain a powerful lexico-semantic resource in multilingual
processing, especially where broader cross-language semantic convergence is present.

Further support for L1 influence comes from broader discussions of the multilingual

lexicon. Cenoz (2003), in considering cross-linguistic influence in third language acquisition,
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argues that the organisation of the multilingual mental lexicon cannot be understood without
considering the interaction of previously acquired languages. Although this work does not
claim that L1 always dominates, it supports the broader point that previously established
systems, especially the earliest ones, remain highly relevant for L3 lexical organisation and
meaning access. In lexico-semantic processing, this suggests that the first language may
continue to function as a stable conceptual reference system against which later-acquired
lexical material is interpreted.

Translation and semantic priming research also indirectly supports the plausibility of
an L1-based route. Studies of bilingual translation have shown that noncognate translation
pairs can activate one another through shared semantic pathways rather than solely through
surface similarity (Dimitropoulou et al., 2011). Such findings are relevant for L3 work
because they demonstrate that conceptual mediation across languages can be strong even
when formal overlap is minimal. In a trilingual context, this strengthens the assumption that
the most deeply entrenched semantic system, often the L1, may function as a particularly
strong source of conceptual support during L3 word processing (Aparicio & Lavaur, 2018).
Overall, studies supporting the L1 as a main source of L3 lexico-semantic processing
converge on several points. Firstly, the L1 typically has the strongest and most stable links to
conceptual memory. Secondly, lexical transfer research has often identified robust L1
involvement in vocabulary-related phenomena. Thirdly, cumulative similarity studies indicate
that the L1 can remain a major lexico-semantic resource even in a multilingual system with
more than two prior languages. For the present dissertation, this line of research is directly
relevant because the translation recognition paradigm targets meaning-level evaluation. If L3
English primes activate concepts through the most stable and semantically grounded system,
then an L1-based route remains a theoretically and empirically well-motivated possibility

(Kroll & Stewart, 1994; Ringbom, 2001).
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1.5.2 The Second Language as the Main Source in Third Language Lexico-Semantic
Processing

Alongside the L1-based position, a substantial body of research argues that the second
language (L2) may serve as the primary influence in third-language processing. This position
is most often associated with the L2 Status Factor, according to which the second language
may enjoy a privileged role because it shares important experiential properties with the L3:
both are non-native systems, both are commonly acquired later than the L1, and both are often
learned under explicit, school-based, or metalinguistically mediated conditions. Although the
strongest early support for this position came from syntax, the logic of the account has clear
implications for lexico-semantic processing as well. If the multilingual system treats the L2 as
the most accessible prior non-native language, then L3 lexical access and semantic mediation
may be disproportionately shaped by L2 representations, especially in tasks that recruit
explicit knowledge and controlled processing (Bardel & Falk, 2007).

A foundational empirical source for this position is the classic work of Williams and
Hammarberg (1998) on language switches in L3 production. Their longitudinal case study
showed that the learner’s L2 could serve as a prominent “supplier language” in L3 production.
Importantly, the study did not deny the role of L1. Rather, it demonstrated that L1 and L2
may assume different functional roles, and that L2 may become especially active when lexical
support is needed during L3 use. This distinction became highly influential because it
suggested that L2 is not simply another background language but may occupy a special
position as the previously acquired non-native system most readily recruited when another
non-native language is being processed.

Hammarberg (2001) elaborated this argument by proposing that L1 and L2 often play
different roles in L3 production and acquisition. One of the most important outcomes of this

work is the claim that L2 may be especially prominent in lexical retrieval support and non-
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adapted language switches. Although much of the evidence comes from production, the
theoretical relevance for lexico-semantic processing is strong. If the L2 serves as a
particularly available source of lexical support, then it may also exert a powerful influence on
how L3 lexical items are activated, interpreted, and semantically mediated. In this sense, the
L2 Status account is not only about structural transfer; it also provides a plausible explanation
for L2-based mediation in lexico-semantic access.

The strongest formalisation of this position came with Bardel and Falk (2007). They
argued that there is a qualitative difference between the acquisition of a true second language
and the acquisition of an L3, and that the previously acquired L2 may be privileged because
of its non-native status and shared learning mode with the L3. Even though their evidence
focused on syntax, the broader claim is highly relevant to lexico-semantic processing. If L2
and L3 share classroom-based vocabulary learning, explicit metalinguistic strategies, and
similar domains of formal use, then L.2-based lexico-semantic mediation becomes
theoretically plausible. In this respect, the L2 Status Factor can be extended to the lexical
domain as a weighting account in which prior non-native experience becomes a key
determinant of L3 processing (Bardel & Falk, 2007; Falk & Bardel, 2010).

Support for the L2-based account is also found in broader reviews of third language
acquisition. Falk and Bardel (2010) note that vocabulary is one of the main domains in which
cross-linguistic influence has been most intensively studied. Their review is important
because it makes clear that the lexical domain is one of the strongest sites in which the L1-L2
debate remains active. Even where evidence is mixed, lexical transfer and lexical access
repeatedly emerge as areas in which L2 may play a particularly strong role, especially in
foreign-language learning contexts where both L2 and L3 are shaped by explicit instruction

and similar functional constraints.
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Research on lexical transfer in L3 production also provides support for the L2-based
view. Ringbom’s work is often cited by both L1- and L2-oriented accounts because it shows
that lexical transfer in L3 is sensitive to language status, recency, and learning history. What
is important here is that later interpretations of this literature often distinguish between
stronger L1 involvement in deep semantic organisation and frequent L2 involvement in overt
lexical supply. This distinction is highly relevant for lexico-semantic processing because it
suggests that the lexical route into L3 may often be L2-based even when conceptual
grounding itself is more complex. In other words, the L2 may function as the most accessible
prior foreign-language system for lexical access, vocabulary retrieval, and form—meaning
matching under L3 conditions (Ringbom, 2001; Hammarberg, 2001).

The L2-based account also gains support from a broader multilingual perspective in
which previously learned non-native languages are seen as especially influential in later
acquisition. De Angelis (2007) argues that third or additional language acquisition cannot be
explained solely through the first language, because other previously acquired languages may
exert strong and sometimes underestimated influence. This is relevant to lexico-semantic
processing because L2 often provides a ready-made non-native route for vocabulary learning,
lexical association, and explicit semantic mapping. In instructional settings, where both L2
and L3 are linked to classroom learning and formal knowledge, the L2 may therefore become
particularly influential as a semantic and lexical mediator.

Taken together, studies supporting the second language as a main source of L3 lexico-
semantic processing converge on several points. First, the L2 may enjoy a privileged role
because it is the previously acquired non-native system and therefore shares experiential
features with the L3. Second, production studies have repeatedly shown that L2 often
functions as a lexical supplier or helper language during L3 use (Williams & Hammarberg,

1998). Third, lexical transfer research frequently points to L2 as a major source of lexical
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influence, especially in classroom-based multilingual acquisition. For the present dissertation,
this line of research is particularly important because the translation recognition paradigm
requires both lexical access and semantic evaluation in L3-triggered conditions. If the L2
constitutes the most accessible prior non-native route, an L2-based account of lexico-semantic
influence remains a theoretically and empirically plausible alternative to an L1-based
interpretation.

The literature reviewed in Sections 1.5.1 and 1.5.2 indicates that L3 lexico-semantic
processing is unlikely to be governed by a single uniform source language. On the one hand,
L1-based accounts emphasise the privileged role of early-established conceptual
representations and deeply automatized semantic networks. On the other hand, L2-based
accounts argue that the previously acquired non-native language may assume a special
mediating role because of its shared acquisition mode and functional proximity to the L3.
What follows from this contrast is that multilingual lexical access must be treated as an
experience-weighted system in which several factors may interact, including age of
acquisition, dominance, typological proximity, domain-specific use, and learning context.
This conclusion is particularly important for the present dissertation, since the Kazakh—
Russian—English trilingual configuration offers a case in which the background languages
differ not only by order of acquisition across groups, but also by structural type and
sociolinguistic status. The next section, therefore, narrows the discussion to the specific
contrast between L1 Kazakh and L1 Russian and examines how typological distance and
structural asymmetry may shape trilingual processing.

Based on the sociolinguistic and linguistic profiles of Kazakhstan and the L3
processing frameworks reviewed in Chapter 1, the present study formulates the following

research questions and hypotheses.
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RQ1. Are there differences in processing L3 translation candidates depending on
whether the candidate belongs to the participant’s L1 or L2? Do the sequence of learning and
the functional status of L1 and L2 modulate the congruency effect during L3 processing?

H1. In the L1 Russian group, congruency sensitivity is expected to be reduced for L2
Kazakh relative to L1 Russian, reflecting greater distance in learning history and weaker
functional integration of L2 with L3. In the L1 Kazakh group, a more balanced pattern is
expected, with comparable congruency sensitivity across L1 and L2, consistent with a more
integrated bilingual profile.

RQ2. Does processing L3 translation candidates recruit similar scalp regions across
the two mirror-image groups, or does the spatial distribution of the congruency effect differ
by group and candidate language?

H2. If learning sequence and language status modulate how background languages are
recruited during L3 processing, then the N400 congruency effect is expected to show group-
dependent differences in regional distribution. Specifically, congruency-related differentiation
is expected to be more robust and more consistently distributed for the functionally stronger
background language, while attenuated or redistributed for the less dominant or less integrated
language.

Conclusion to Chapter 1

This chapter established the theoretical foundation for treating multilingual lexico-
semantic processing as an integrated neurocognitive phenomenon rather than as the parallel
operation of separate monolingual systems. Multilingual lexical access was conceptualised as
a dynamic architecture in which several linguistic codes may become active simultaneously,
interact through shared cognitive and neural resources, and require regulation when
competing representations are available. This perspective provides the basis for the

dissertation’s central question: how lexical access and semantic integration unfold in trilingual
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speakers and how they are shaped by language experience, language structure, and task
demands.

The chapter first outlined the psycholinguistic and neurolinguistic principles relevant
to multilingual processing. Language comprehension was described as an incremental and
interactive process in which partial input continuously updates lexical and semantic
interpretation. Within this framework, lexical access is understood as graded activation rather
than simple retrieval, and competition is treated as a structural feature of multilingual
processing. The chapter also clarified the metalanguage of the dissertation by defining key
concepts such as activation, interference, competition, selection, integration, prediction,
control, and lexico-semantic processing. This terminological foundation is necessary for
maintaining conceptual consistency in the theoretical and empirical chapters that follow.

The chapter then situated the dissertation within the multilingual and institutional
context of Kazakhstan. The co-presence of Kazakh and Russian, together with the growing
role of English, creates a theoretically meaningful environment for the study of trilingual
processing. This context is important because multilingual experience is shaped not only by
the number of languages known but also by domains of use, literacy practices, exposure
patterns, and language policy. The discussion of neurolinguistics in Kazakhstan, therefore,
showed that the dissertation is grounded both in international theory and in the specific
linguistic and scientific conditions of the Kazakhstani context.

Building on this foundation, the chapter synthesised models of bilingual lexical access
with accounts of L3 processing. Bilingual models explain how cross-language activation
arises and why lexical access may be non-selective, while L3 frameworks address how
influence is distributed across two previously acquired languages. Together, these approaches
support the view that trilingual lexical access is shaped by experience-dependent weighting,

conceptual links, typological proximity, dominance, and control mechanisms.
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Finally, the chapter introduced typological distance and structural asymmetry between
Kazakh and Russian as central explanatory factors. The comparison between L1 Kazakh and
L1 Russian groups was justified as theoretically necessary because it allows for an
examination of how learning history and structural properties jointly affect trilingual lexico-
semantic processing. Overall, Chapter 1 defined the theoretical targets of the dissertation and
prepared the ground for the methodological chapter, where these constructs are

operationalised through a translation recognition paradigm and EEG/ERP analysis.
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CHAPTER 2. METHODOLOGY AND RESEARCH DESIGN
2.1 Psycholinguistics and Neurolinguistic Methods: Overview and Experimental
Paradigms

Psycholinguistics and neurolinguistic methods share a common inferential aim: to
explain language as a time-dependent system of computations implemented in the brain, while
acknowledging that the mechanisms of interest are not directly observable. Experimental
methodology, therefore, functions as a theory-to-data mapping device. It specifies which
aspect of processing is manipulated, which potential confounds are controlled, and which
dependent measures can serve as valid indicators of underlying operations such as activation,
competition, prediction, integration, selection, and control. Because language is fast,
interactive, and context-sensitive, the field relies on converging evidence across paradigms
rather than a single method, combining behavioural indices of performance with physiological
indices that constrain the time course and, in some modalities, the spatial organisation of
language-related computation (Traxler, 2012; Friederici, 2011; Price, 2012). In the present
dissertation, this methodological logic is especially important because the research question
concerns not only whether cross-language interaction occurs, but also when it emerges during
lexico-semantic processing.

A foundational methodological distinction is between end-state assessment and
process-tracing. End-state measures, such as comprehension accuracy on post-trial questions
or explicit metalinguistic judgments, determine whether participants ultimately achieve a
correct interpretation, but they provide limited leverage over how that interpretation emerged.
Process-tracing approaches, by contrast, are designed to capture online dynamics and identify
the point at which competing conditions diverge. This distinction is central in contemporary
language science because many theoretical claims concern incremental computation,

probabilistic expectation, and rapid integration, all of which can occur well before an overt
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response is produced (Altmann & Kamide, 1999; Marslen-Wilson, 1987; Pickering & Gambi,
2018; Tanenhaus et al., 1995).

Behavioural paradigms remain indispensable because they provide interpretable
measures of processing efficiency and the functional consequences of competition. Reaction
time reflects the cumulative duration of multiple processing stages, including perceptual
encoding, lexical access, semantic evaluation, response selection, and motor execution.
Accuracy reflects the stability of processing under time pressure and is sensitive to strategic
trade-offs when participants balance speed against correctness. Methodologically, this implies
that behavioural effects must be interpreted relative to task demands, because different tasks
place different weights on decision processes versus identification processes. Even when the
same stimuli are used, a speeded decision task can exaggerate late decisional contributions,
whereas comprehension questions can mask early processing difficulty if participants have
sufficient time to recover. For this reason, behavioural research typically uses paradigms in
which task goals are aligned with the theoretical construct of interest and interprets latency
and error patterns as composite indicators rather than as direct readouts of a single stage
(Traxler, 2012).

Two major behavioural paradigms are priming and interference. Priming paradigms
infer representational connectivity and the spread of activation from systematic facilitation or
inhibition. When prior exposure to a related item alters subsequent processing, it indicates that
representations share form, meaning, or mappings, and that activation can propagate across a
network rather than being confined to a single isolated entry. Interference paradigms
deliberately place competing representations or response tendencies in conflict, quantifying
the cost of resolving that competition. This logic is valuable because it operationalises
competition and control as measurable processing costs, allowing theoretical constructs such

as conflict, inhibition, and selection to be studied through controlled manipulations. In
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multilingual research, these paradigms are particularly informative because cross-language
overlap can be treated as a principled source of competition, while response requirements can
be used to separate identification-level effects from decision-level effects (Green, 1998;
Dijkstra & Van Heuven, 2002). In the present dissertation, the behavioural component of the
translation recognition task serves precisely this function by capturing the performance
consequences of semantic congruence and cross-language competition.

Eye-tracking methods extend process-tracing by measuring the allocation of visual
attention during comprehension. In reading, fixation durations and regressions provide fine-
grained indices of difficulty at specific points in the input stream, supporting inferences about
when lexical variables (e.g., frequency, predictability) and contextual variables begin to exert
influence. In spoken-language comprehension, the visual-world paradigm links language to
gaze behaviour, showing how interpretation evolves incrementally and how listeners use
partial linguistic information to anticipate likely referents and events. Methodologically, eye
tracking is informative because it can reveal divergence between conditions before any
explicit decision is made, thereby reducing confounding by response selection. Its inferential
limits are equally important; gaze is an action measure influenced by attention and task
strategy, so claims about linguistic computation are strongest when gaze patterns are
interpreted as evidence of incremental constraint use and hypothesis updating rather than as
direct neural signatures of specific computations (Rayner, 1998; Tanenhaus et al., 1995;
Traxler, 2012). Although eye tracking is not employed in the present dissertation, it is relevant
here as part of the broader methodological landscape of online language research.

Neurolinguistic methods strengthen mechanistic inference by measuring neural
activity associated with language processing. These methods differ in their trade-offs between
temporal resolution, spatial resolution, and physiological interpretability. Functional

neuroimaging, especially fMRI, offers high spatial precision for identifying distributed
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networks that participate in language tasks and for comparing network recruitment across
conditions or groups. Its major limitation for language is that the haemodynamic response is
slow relative to millisecond-scale linguistic computation, which means fMRI is strongest for
identifying where processing differences are expressed at the network level rather than for
specifying the precise time course of the computations that produced them. Accordingly,
fMRI designs depend on carefully specified contrasts and baseline choices, and conclusions
must be framed in terms of relative network engagement rather than direct timing of lexical or
semantic operations (Price, 2012; Friederici, 2011). Although fMRI is not used in the present
study, its strengths and limitations help clarify why EEG/ERP is methodologically more
appropriate for the dissertation’s focus on lexico-semantic evaluation timing.
Electrophysiological measures, especially EEG and ERPs, provide the temporal
resolution needed to track the time course of language processing. ERPs are derived by time-
locking the EEG to specific events, such as word onset and averaging across trials to isolate
systematic responses. Methodologically, the main contribution of ERPs is temporal constraint.
If experimental manipulation modulates neural activity in an early time window, the effect is
more plausibly linked to activation and access dynamics. If it emerges later, it is more
plausibly linked to integrative processes, re-evaluation, or decision-related operations. This
temporal separation is essential in language research because behavioural measures can
conflate early and late contributions within a single response time. ERP methodology,
however, is only as strong as its design and preprocessing discipline. ERP effects are small
relative to noise and are vulnerable to ocular and muscular artefacts, requiring careful trial
structure, sufficient trial counts per condition, appropriate filtering, artefact handling, and
principled definition of time windows and regions of interest. In practice, the value of ERPs is
not to provide one-to-one “labels” for functions, but to constrain explanations by revealing

when processing diverges under controlled manipulations (Luck, 2014). For the present
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dissertation, EEG/ERP is methodologically preferable because the central question concerns
the timing of semantic evaluation during translation recognition rather than only the spatial
localization of network activity.

Within ERP research on meaning, the N400 has a central methodological role because
it provides a robust and replicable index that is sensitive to lexico-semantic processing
demands in context. N400 amplitude varies with contextual expectancy, semantic association,
and the ease with which input fits an evolving interpretation, making it particularly useful for
examining graded, probabilistic aspects of comprehension. The methodological implication is
that semantic processing can be operationalised not only through overt behavioural measures,
but also through time-resolved neural sensitivity to contextual constraint. Importantly, the
N400 is not considered a simple anomaly detector. Its modulation by graded predictability
factors supports the use of ERPs for testing theories in which comprehension is expectation-
sensitive and continuously updated. At the same time, interpretation must remain theory-
driven. Whether N400 effects are framed primarily as reflecting access, integration, or a
broader interaction between memory-based activation and contextual constraint depends on
task structure and manipulation, reinforcing the principle that ERP components are indices
that constrain theory rather than fixed functional labels (Kutas & Hillyard, 1980; Kutas &
Federmeier, 2011; Lau et al., 2008; Van Petten & Luka, 2012). Across psycholinguistic and
neurolinguistic paradigms, methodological rigour depends on a set of shared design
principles. First, operational clarity is required: manipulations must map cleanly onto
theoretical variables, and alternative explanations must be minimised through control or
counterbalancing. Second, stimulus control is essential because lexical variables such as
frequency, length, neighbourhood density, and semantic association can independently
influence both behavioural and neural responses. Third, participant profiling is not optional in

multilingual research. Proficiency, dominance, age of acquisition, and domain of use shape
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resting activation levels, mapping strength, and competition dynamics, and must be measured
to support interpretable group comparisons and individual-difference analyses. Fourth, timing
precision and standardisation are critical for process-tracing measures, particularly ERPs,
because temporal jitter and inconsistent event marking directly reduce interpretability.
Finally, the analytic strategy must match the measurement properties. Behavioural response
times require distribution-sensitive analysis and careful handling of speed-accuracy trade-offs,
while ERP analysis requires principled time-window definition, baseline handling, and
control of multiple comparisons. When these principles are met, converging measures allow
stronger inference: behavioural outcomes indicate whether and how processing costs manifest
in performance, and neural measures constrain when and at what stage those costs emerge.

In sum, psycholinguistic and neurolinguistic methods provide a complementary toolkit
for investigating the mechanisms of language processing. Behavioural paradigms quantify
efficiency and the performance consequences of competition. Eye tracking traces incremental
dynamics of comprehension with fine temporal granularity at the behavioural level.
Neuroimaging identifies network-level recruitment. ERPs provide millisecond-scale
constraints on the time course of lexico-semantic processing and are therefore particularly
suited to investigating when cross-language interaction affects meaning-related computation.
This methodological framework justifies the design of the present dissertation, in which
theoretical constructs are operationalised through a translation recognition paradigm
combining behavioural measures with ERP evidence to capture both the performance
consequences and the temporal dynamics of multilingual lexico-semantic processing.

2.2 Research Design within the Translation Recognition Paradigm

The present dissertation adopts the translation recognition paradigm as the central

experimental framework for investigating multilingual lexico-semantic processing under

controlled conditions. In this paradigm, participants are presented with lexical items from
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different languages and decide whether one item is the correct translation equivalent of
another. Although the task appears simple at the behavioural level, it is theoretically
informative because it requires the participant to map input onto lexical representations,
activate meaning, and evaluate cross-language correspondence within a limited time window.
For this reason, translation recognition is more than a test of explicit vocabulary knowledge.
When implemented with appropriate stimulus control, it becomes a method for examining
cross-language activation, semantic verification, and competition in the multilingual lexicon,
and it has been used in bilingual research to investigate how lexical variables such as cognate
status and multiple translation alternatives affect translation recognition performance (Boada
et al., 2013). This is particularly relevant in models that assume that lexical items across
languages are linked through shared conceptual representations and, depending on proficiency
and experience, through asymmetrical lexical-conceptual pathways (Kroll & Stewart, 1994;
Kroll et al., 2010).

From a conceptual perspective, the paradigm is grounded in two assumptions that are
central to contemporary accounts of multilingual lexical access. First, lexical access is often
non-selective, meaning that processing in one language may activate candidate representations
in another language when there is overlap in form or meaning, or when task demands make
cross-language relations relevant (Dijkstra & Van Heuven, 2002). Second, multilingual
processing is shaped by experience-dependent weighting. The relative strength of lexical-to-
conceptual mappings, the accessibility of the participating languages, and the efficiency with
which competition is regulated depend on proficiency, dominance, and patterns of language
use (Kroll et al., 2010). Translation recognition is especially suitable for the present
dissertation because it operationalises these assumptions directly. A positive response requires
convergence on a shared conceptual representation across languages, whereas a negative

response requires rejection of a candidate despite the conceptual pre-activation induced by the
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prime. In this way, the paradigm allows for the examination of not only whether cross-
language activation occurs, but also how it affects semantic decision-making.

Methodologically, translation recognition is particularly compatible with ERP
research because it provides a precise temporal anchor for meaning-related processing at the
onset of the second item in each pair. In typical implementations, the first word functions as a
context-setting stimulus that activates a conceptual region and indirectly increases the
availability of translation-relevant lexical candidates. The second word then either confirms
this pre-activation, as in a congruent translation pair, or violates it, as in an incongruent pair.
This structure makes it possible to interpret neural responses to the second word as reflecting
the interaction between the conceptual expectations induced by the first word and the actual
lexico-semantic properties of the second word. The N400 is particularly important in this
respect because it is sensitive to the ease of lexico-semantic processing in context, including
expectancy, semantic relatedness, and conceptual fit (Kutas & Federmeier, 2011; Lau et al.,
2008). Thus, translation recognition provides an experimentally economical but theoretically
rich way of examining semantic interaction across languages without requiring sentence-level
materials.

In the present study, translation recognition is treated not as a single undifferentiated
task, but as a structured contrast between semantic correspondence and semantic mismatch.
At the behavioural level, the main dependent measures are accuracy and reaction time, which
together provide an index of how efficiently multilingual participants verify cross-language
equivalence under time pressure. At the neural level, the design focuses on ERP responses
time-locked to target onset, allowing this study to determine whether the critical effects
emerge during early lexico-semantic evaluation or during later decisional processing. This
combined approach is important because behavioural outcomes alone are compatible with

several interpretations. For example, slower responses may reflect slower semantic access,
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stronger competition, increased response caution, or post-lexical verification demands. ERP
evidence makes it possible to constrain these interpretations by locating more precisely when
the congruency effect emerges in the processing stream (Luck, 2014).

A central design decision in translation recognition concerns the construction of non-
translation trials, because these trials determine the type and degree of competition
introduced by the paradigm. In the most basic version, a non-translation pair is created by
combining the prime with an unrelated second word. Such trials typically create a clear
semantic mismatch and often yield robust behavioural and neural effects, but they may also be
relatively easy and therefore less sensitive to subtle variation in cross-language activation. In
translation recognition research more broadly, non-translation trials may also be designed to
create partial compatibility or controlled semantic conflict, for example, by using distractors
that are semantically related to the correct translation or conceptually plausible within a
broader domain while still being incorrect translations. Such manipulations are useful because
they allow prime-induced conceptual activation to partially support the target while the task
still requires rejection, thereby increasing competition and interpretive complexity.

In the present dissertation, however, non-translation candidates were selected to
produce clear semantic mismatch while minimising alternative sources of facilitation. This
design choice aimed to preserve interpretability and to ensure that the contrast between
congruent and incongruent conditions could be understood primarily in terms of conceptual
correspondence rather than graded associative plausibility. In other words, the goal was not to
create subtle semantic ambiguity, but to establish a controlled contrast that would make it
possible to test whether L3 English primes activate meaning strongly enough to facilitate
correct translation decisions and to increase processing cost under mismatch. Under such
conditions, congruent and incongruent trials can be compared more directly in terms of

multilingual lexico-semantic processing, while the ERP data can indicate whether the
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resulting effects arise at the level of semantic evaluation or at later stages of decisional
processing.

Within multilingual frameworks, translation recognition also provides a useful
platform for testing how learning history and language status shape cross-language influence.
Models of bilingual memory predict that links between languages and conceptual
representations are asymmetrical and develop with experience. The Revised Hierarchical
Model, for example, proposes that less proficient non-native words rely more heavily on
lexical mediation through a stronger language, whereas increased proficiency supports more
direct conceptual access (Kroll & Stewart, 1994; Kroll et al., 2010). For trilingual speakers,
this implies that translation recognition can reveal how efficiently the system accesses
meaning across different language pairings and whether some pairings rely more strongly on
lexical mediation than others. This logic is particularly relevant for the present dissertation
because it compares two mirror-image trilingual groups in which Kazakh and Russian differ
in first-language status while English remains the later-acquired language. Under this design,
translation recognition makes it possible to test whether the observed cross-language effects
align more closely with typological proximity, with L2 status and learning history, or with
domain-specific dominance.

The methodological realisation of the paradigm in this dissertation follows standard
principles designed to protect interpretability. Stimulus construction is constrained so that
observed effects can be attributed as far as possible to the conceptual relation between prime
and target rather than to basic lexical confounds. This includes control of factors such as word
length, approximate frequency balance where feasible, minimisation of orthographic or
phonological overlap where relevant, and avoidance of unintended associative links that could
make incongruent decisions trivial or strategically predictable. Trial structure is standardised,

with consistent timing parameters and clear event markers to support ERP averaging and
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time-locking. The proportion of congruent and incongruent trials is controlled to reduce
response bias, and item presentation is randomised with constraints to minimise local
repetition and predictability. Where the design requires it, counterbalancing ensures that item-
specific properties do not become confounded with experimental conditions. These features
are essential because they allow condition differences to be interpreted as reflecting
multilingual lexico-semantic processing rather than artefacts of stimulus design or response
strategy.

Finally, translation recognition is well-suited to the trilingual focus of the dissertation
because it can be implemented in a way that respects the complexity of the multilingual
system while remaining experimentally controlled. The paradigm allows the same basic
decision process to be examined across different language pairings, making it possible to
compare how the system behaves when different prior languages are recruited under the same
L3-triggered conditions. This is particularly important for the present design, which compares
L1 Kazakh and L1 Russian groups while holding English constant as L3. Within such a
framework, translation recognition provides a stable methodological basis for asking whether
group differences emerge primarily during early semantic processing, consistent with
differences in activation strength and lexical-conceptual weighting, or at later stages,
consistent with differences in control and decisional strategy. In this sense, the paradigm
operationalises the dissertation’s central theoretical commitments in a form that is both
conceptually transparent and methodologically appropriate: it creates a controlled
environment in which multilingual meaning-related processing is necessary, competition can
be systematically manipulated, and the temporal dynamics of lexico-semantic evaluation can

be directly measured.
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2.3 Participant Characteristics and Language Background Assessment

A total of 38 right-handed university students were recruited through campus-based
advertisements at Al-Farabi Kazakh National University (Almaty, Kazakhstan), where all
participants were enrolled at the time of testing. The study was based on around a mirror-
image grouping logic reflecting the sociolinguistic reality of Kazakhstan, where Kazakh and
Russian function as the two principal societal languages and English is typically acquired later
as a foreign language (Sadulova et al., 2025). Accordingly, the sample comprised two groups
of sequential trilinguals who shared the same language repertoire (Kazakh, Russian, and
English) but differed in their first-acquired language, which allowed for the examination of
how L1 configuration shapes multilingual lexico-semantic processing under controlled
experimental conditions. The L1 Kazakh group consisted of 22 participants with Kazakh as
their first-acquired language (6 males; M age = 23.95 years, SD = 3.90; range = 19-32). The
L1 Russian group consisted of 16 participants with Russian as their first-acquired language (4
males; M age = 24.44 years, SD = 2.60; range = 18-29). All participants reported regular use
of both Kazakh and Russian and high functional proficiency in their second societal language,
consistent with functional bilingualism in the local sociolinguistic environment. English was
acquired subsequently as a third language (chronologically L3), after the other societal
language had already become part of the stable repertoire. This profile corresponds to
sequential trilingualism, in which two languages are embedded in everyday communicative
life, while the third language is acquired later primarily through formal instruction and has a
more limited functional range.

The age range was restricted to young adulthood to reduce developmental and age-
related variation in cognitive electrophysiology. ERP methodology guidelines note that many
ERP components vary with age and recommend reporting both central tendency and age

range; they also indicate that a typical adult range in many ERP studies lies approximately
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between 18 and 40 years. Restricting the sample to ages 18-32, therefore, aligns with standard
methodological practice and reduces age-related variance within and between groups. This
decision is also theoretically relevant for this dissertation’s N400-based inference, because
N400 effects and context use may shift with healthy ageing, and older adults may rely less
consistently on predictive, top-down processing strategies in some paradigms (Kutas &
Federmeier, 2011). By focusing on young adults, the study reduces the likelihood that group
differences in N400 amplitude or scalp distribution are driven by age-associated processing
changes rather than multilingual language-history factors.

Language background characterisation was treated as a methodological prerequisite
for interpreting group-level behavioural and electrophysiological effects in multilingual
processing. Prior to the experimental session, all participants completed a structured pre-
experimental language background questionnaire based on an adapted version of the
Language Experience and Proficiency Questionnaire (LEAP-Q). The LEAP-Q was developed
to combine language-experience variables with self-reported competence measures, capturing
dimensions known to shape bilingual and multilingual performance, including proficiency,
dominance, preference, age of acquisition, mode of acquisition, prior exposure, and current
language use across contexts (Marian et al., 2007). In the present study, the questionnaire was
adapted to ensure relevance to the Kazakhstan-specific sociolinguistic setting and to the
study’s grouping logic, while retaining the core LEAP-Q dimensions necessary for principled
participant profiling.

The pre-experimental interview and questionnaire focused on four areas: (i) the order
of acquisition of Kazakh, Russian, and English; (ii) the typical context of acquisition for each
language, with particular attention to whether exposure was naturalistic or classroom-based;
(ii1) educational history and language of schooling; and (iv) present-day domain-specific

language use, including communication at home, in university contexts, and in media



101

consumption. This screening procedure was intended to ensure that group assignment
reflected documented developmental language trajectories and comparable educational
exposure, rather than relying solely on self-identification. Across both groups, Kazakh and
Russian functioned as regularly used languages in everyday life at the time of testing.
Participants also reported relatively high functional proficiency in their second societal
language, consistent with long-term immersion in a bilingual environment.

English, by contrast, functioned as a later-acquired third language with more limited
everyday use for all participants. Importantly, all participants were university students who
had reached an English proficiency level approximately corresponding to CEFR B1/B2,
providing a practical minimum threshold to ensure that the English primes used in the
experiment could be processed reliably. With respect to learning history, participants reported
a broadly comparable onset of formal English instruction, beginning in the third grade of
primary school in accordance with the national educational curriculum. In contrast,
acquisition of the second societal language (Russian for participants in the L1 Kazakh group
and Kazakh for participants in the L1 Russian group) typically occurred earlier through
sustained exposure in the social and educational environment, resulting in learning conditions
closer to naturalistic acquisition than to purely classroom-based foreign-language learning.
Information on age of acquisition and learning context was obtained through the pre-
experimental interview and participants’ educational histories. This distinction is theoretically
relevant because differences in learning context and long-term domain of use can shape the
strength of lexico-semantic representations and the accessibility of form—meaning mappings
during online processing, even when speakers share the same set of languages.

All participants reported normal or corrected-to-normal vision sufficient for visual
word presentation and no neurological history relevant to EEG participation. Participation

was voluntary, and written informed consent was obtained before data collection. The study
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protocol was reviewed and approved by the Local Ethics Committee of Al-Farabi Kazakh
National University. The Participant Information Sheet and Informed Consent Form are
provided in Appendix B, and the ethics approval documents are provided in Appendix C.

Although the pre-experimental interviews provided detailed qualitative profiling and
supported principled group assignment, future studies would benefit from the inclusion of
standardised language proficiency testing in addition to self-report measures. This would
allow more fine-grained quantification of dominance, modality-specific proficiency
asymmetries (speaking, listening, reading, and writing), and domain-specific language use,
thereby further strengthening the interpretability and generalizability of behavioural and ERP
findings.
2.4 English Irregular Verbs as Stimulus Materials for Trilingual Lexico-Semantic
Processing

Semantic priming is widely used in psycholinguistics and neurolinguistics to
investigate how meaning is accessed and evaluated under time constraints. In priming
paradigms, a prime is presented first to bias or pre-activate a conceptual representation,
thereby shaping the processing of a subsequent item. When the manipulation concerns
semantic relatedness or semantic fit, priming effects are commonly interpreted as evidence
that lexical processing rapidly engages meaning representations and these representations
constrain later evaluation. The classic demonstration that semantic incongruity modulates
event-related brain potentials helped establish the broader logic that meaning-based
expectations can be tracked in real time during comprehension (Kutas & Hillyard, 1980). In
multilingual word recognition, priming is methodologically useful because the cognitive
system contains multiple lexical inventories that may be co-activated during processing.
Contemporary models of bilingual lexical access typically assume that early stages of word

recognition are not fully language-selective and that lexical candidates from different
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languages may become activated in parallel. At the same time, later decision and control
mechanisms shape the final response (Dijkstra & Van Heuven, 2002). In this sense, priming
makes it possible to ask not only whether meaning is accessed rapidly, but also whether such
access recruits cross-language activation and competition in ways that can be observed
behaviourally and neurophysiologically.

English irregular verbs were selected as semantic primes because verbs constitute a
highly informative lexical class for studying multilingual lexico-semantic access under time
pressure, particularly insofar as they encode event structure and relational meaning. Whereas
many concrete nouns primarily denote entities, verbs typically denote event types and
relations among participants in events. Even in isolation, verbs may activate structured
representations involving causation, change, temporal contour, and typical thematic roles,
which makes them especially suitable as primes in paradigms requiring rapid evaluation of
conceptual compatibility. For this reason, verbs are well-suited to semantic congruency
manipulations and may function as effective probes of lexico-semantic evaluation in
behavioural and electrophysiological measures. In the present study, verbs were treated as
lexico-semantic units rather than as morphosyntactic paradigms. The purpose of the materials
was not to test inflectional knowledge directly, but to use a stable class of event-denoting
words capable of supporting systematic cross-language mapping across Kazakh, Russian, and
English.

Kazakhstani psycholinguistic research also provides relevant support for treating verb
forms as a meaningful object of language-processing analysis. Vinnitskaya’s study of the
acquisition of verb forms examined verb-form development in child speech, including
bilingual acquisition contexts, and is relevant here because it shows that verbs have already
been treated in Kazakhstani psycholinguistics as a domain through which language

acquisition and bilingual processing can be examined (Vinnitskaya, 1999). Comparative
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research on the grammatical categories of the verb in Kazakh, Russian, and English further
confirms that verb systems differ substantially across these three languages. This reinforces
the need for careful stimulus control when researchers use verbs in trilingual research
(Kenzhebekova & Sabitova, 2023, p. 43). In the present study, however, English irregular
verbs are used not as grammatical paradigms to test inflectional production, but as lexico-
semantic primes designed to activate event-based conceptual representations that can be
evaluated through congruent and incongruent Kazakh and Russian candidate words.

To minimise ambiguity and reduce uncontrolled variability, all English verbs were
presented in their infinitive form. Phrasal verbs were excluded because they often involve
non-compositional meaning and unpredictable translation relations across languages. Highly
polysemous items were also excluded to reduce the likelihood that participants could
legitimately accept more than one candidate meaning and to ensure that congruent decisions
reflected relatively stable translation equivalence rather than flexible interpretation. Because
the materials were cross-linguistic, stimulus construction also considered language-specific
properties that might affect perceptual processing. Kazakh and Russian share a Cyrillic-based
writing system (Badanbekkyzy et al., 2023, p. 4), but Kazakh also uses additional characters
representing language-specific phonemes and orthographic conventions. These properties
were considered during stimulus selection and matching so that candidate words remained
readable, visually comparable, and not systematically biased toward one language through
marked orthographic forms or unusual letter sequences. This step was essential for protecting
the interpretability of condition effects: the task was intended to elicit decisions based
primarily on meaning rather than differences in orthographic familiarity.

It is important to formulate the cross-linguistic claim about irregularity with caution.
The defensible point is not that Kazakh and Russian contain no irregularity at all. Rather, the

claim is that the English irregular past-tense system, with its idiosyncratic mappings and
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limited predictability, does not align with a single dominant productive template that can be
transferred straightforwardly from Kazakh or Russian. This non-alignment is theoretically
informative because it may bias L3 English irregular verbs toward a more lexicalised learning
route, thereby strengthening the link between irregular verbs and item-based representational
stability in the L3 lexicon (Baayen, 2007, p. 95). From the perspective of trilingual
processing, this matters because prime-driven conceptual activation depends on the stability
of the lexical representation that maps word form onto meaning. If English irregular verbs are
learned under stronger item-specific constraints, then the prime set becomes a principled locus
at which representational strength may vary, potentially affecting how reliably the prime
constrains candidate evaluation. This is not a limitation of the materials; rather, it forms part
of their theoretical motivation. A prime class that is sensitive to L3 learning conditions can
serve as a meaningful probe of how conceptual activation is generated from L3 lexical access
and how it interacts with evaluation in the more established candidate languages.

The stimulus set consisted of 105 English irregular verbs presented as primes. These
primes were selected to provide broad coverage of irregularity types while maintaining lexical
suitability for translation recognition. The 105 verbs were classified a priori into three
standard pedagogical groups based on the formal structure of their inflectional paradigms: (1)
verbs with identical base, past tense, and past participle forms (e.g., cut—cut—cut); (2) verbs
with identical past tense and past participle forms but a distinct base form (e.g., build—built—
built); and (3) verbs with three distinct forms (e.g., sing—sang—sung). Although only the
infinitive form was presented during the experiment, this categorisation was retained as an
index of underlying formal and mnemonic complexity associated with the irregular paradigm.
Importantly, the classification was not intended to represent semantic difficulty. Rather, it

captures differences in formal variability that are plausibly linked to memory and
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representation strength in L3 learning and may therefore contribute to variability in how
reliably a prime activates a stable conceptual representation in later-acquired English.

The choice of English irregular verbs as primes is further motivated by how
irregularity is represented and learned in English. A broad and influential line of work
distinguishes between highly productive regular morphology and irregular patterns that are
less predictable and more dependent on item-specific learning (Marzi & Pirrelli, 2023, p.
462). Although theoretical accounts differ in their formal implementation, irregular forms are
often argued to rely more strongly on lexical memory and associative learning, whereas
regular patterns are more compatible with rule-based or schema-based generalisation (Pinker
& Ullman, 2002; Ullman, 2001). This distinction remains relevant even when only the
infinitive form is presented. In L3 acquisition contexts, English irregular verbs tend to be
learned and represented as salient exception-rich lexical items, often taught and practised
explicitly. As a result, irregular verbs provide a prime class that is semantically specific and
meaning-bearing, while also displaying principled variability in representational strength. In a
priming design, prime effectiveness depends on how rapidly and reliably the prime activates a
stable concept. If a prime’s lexical representation is weaker or less entrenched, conceptual
activation may be noisier or less consistent across trials. Irregular verbs, therefore, provide a
theoretically interpretable way to discuss variability in priming strength without redefining the
study as a test of inflectional competence.

In this sense, the irregularity grouping offers a controlled way to characterise the
stimulus set. It helps explain why irregular verbs can serve as diagnostically informative
primes in a trilingual design. For each English prime, Kazakh and Russian candidate words
were prepared to instantiate both congruent and incongruent decision conditions. In total, 210
Kazakh items and 210 Russian items were used. Within each language, half of the items were

verified translation equivalents of the English irregular verbs and served as congruent
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candidates. The remaining half served as incongruent candidates. Incongruent items were
selected to be conceptually unrelated to the English prime and to its correct translations,
ensuring that rejection decisions depended on semantic evaluation rather than on partial
associative overlap. Stimulus matching was conducted to reduce basic lexical confounds.
Incongruent candidates were matched to congruent translation equivalents on mean word
length (approximately six letters in Kazakh and seven letters in Russian). A complete list of
stimuli and their characteristics is provided in Appendix A, reproduced from Zhaksylykkyzy
et al. (2026).
2.5 Experimental Procedure and Neurophysiological Data Acquisition and
Preprocessing

This section describes how the translation recognition paradigm was implemented in
practice, how EEG was recorded during task performance, and how the continuous signal was
transformed into artefact-controlled ERP waveforms suitable for hypothesis-driven analysis.
Reporting these steps in detail is essential for methodological transparency, because the logic
of the task, the timing of events, the acquisition parameters, and the preprocessing pipeline
jointly determine what kinds of inferences can be drawn from behavioural and ERP outcomes
(Clayson et al., 2019). The experimental setting was organised to ensure a controlled and
minimally distracting environment for behavioural and EEG data collection. Participants were
tested individually in a quiet laboratory room and were seated at a fixed distance from the
stimulus monitor. The computer display was positioned directly in front of the participant,
while the EEG amplifier was placed on the experimenter’s side. The 64-channel EEG cap was
fitted before the task began, and electrode impedances were checked and maintained within
the required range prior to recording. The arrangement of the testing room and the

participant’s position during EEG recording are shown in Figure 1. This setup was intended to
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reduce visual and auditory distraction, support stable posture, and ensure reliable stimulus
presentation and EEG acquisition throughout the translation recognition task.
Figure 1

Experimental setup for the EEG-based translation recognition task.

Note. Panel A shows the testing room arrangement, including the stimulus monitor, response
keyboard, EEG cap, amplifier, and recording laptop. Panel B shows the participant seated
during task performance while wearing the 64-channel EEG cap. The participant is shown from
the back to preserve anonymity. Photographs were taken by the author for methodological
documentation.

The paradigm was designed for sequential trilinguals with the language repertoire
Kazakh, Russian, and English. Two mirror-image groups were examined (L1 Kazakh vs. L1
Russian), differing in their first language background while sharing the same trilingual
language set. Each trial began with the presentation of an English irregular verb prime

displayed centrally in black font on a white background for a fixed duration of 2500 ms. The

prime was followed by four candidate words presented sequentially. For each candidate,



109

participants made a binary decision on whether the item was a correct translation equivalent
of the English prime. Responses were entered via keyboard, with the key “1” indicating a
congruent translation equivalent and the key “3” indicating an incongruent non-translation.
For each candidate word, the maximum response window was 2500 ms, and the reaction time
was recorded from candidate onset to the participant’s response. Candidate words were
presented in Kazakh or Russian and included both congruent translation equivalents and
incongruent distractors. For example, the English verb go could be paired with its correct
translations (Kazakh 6apy, Russian uomu) as well as with semantically unrelated items.
Incongruent distractors were manually selected to be conceptually unrelated to the English
prime and to its correct translations. In addition, distractors were selected to be non-cognates
across Kazakh, Russian, and English, reducing the possibility that responses could be
supported by form overlap rather than semantic evaluation. The order of candidate
presentation within each trial was randomised to reduce serial-order effects and minimise
predictability. Presenting four candidates per prime was intended to sustain attention across
trials and discourage strategic responding based on candidate position rather than meaning-
based verification.

The experimental session consisted of one main block comprising 105 English prime
verbs, preceded by a short practice block of six trials to ensure that instructions and response
mapping were fully understood. After the fourth candidate word, a fixation symbol (“#”) was
presented centrally for 2500 ms, after which the next trial began automatically (see Figure 2).
The task was administered using E-Prime 2.0 (Psychology Software Tools, Inc., 2012) on a
Windows 10 computer (Intel Core i5) with a 13-inch HD monitor (60 Hz refresh rate).
Participants were seated approximately 60 cm from the screen. To reduce lexical familiarity
confounds in the target languages, congruent and incongruent candidate words were matched

as closely as possible for lexical frequency within Kazakh and Russian, following standard
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recommendations for frequency control in psycholinguistic stimulus construction (Brysbaert
& New, 2009).
Figure 2

Schematic overview of the EEG-based translation recognition experiment.
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Note. The figure summarises the three main components of the experimental procedure: EEG
recording with a 64-channel ANT Neuro system, the translation recognition task with an
English irregular verb prime followed by Kazakh/Russian candidate words, and the collection
of behavioural and EEG data. The figure was prepared by the author based on the experimental
protocol used in the study.

EEG data were collected while participants performed the translation recognition task
in a quiet testing room with minimal auditory and visual distraction. Participants were seated
comfortably at a fixed viewing distance from the stimulus display and were instructed to
maintain a stable posture and minimise head and body movement throughout the recording.
Because ocular artefacts are a major source of noise in language tasks involving visual word
processing, participants were additionally encouraged to avoid excessive blinking during
target presentation and to blink naturally during inter-trial intervals whenever possible. These

instructions follow standard ERP practice for optimising signal quality while preserving

natural task performance (Keil et al., 2014; Luck, 2014; Picton et al., 2000). Continuous EEG
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was recorded using a 64-channel ANT Neuro system. Ag/AgCl electrodes were mounted
according to the International 10-20 system with intermediate sites. This montage provides
adequate spatial sampling across anterior, central, and posterior scalp regions and supports
both component-level ERP interpretation and ROI-based analytic strategies commonly used
in cognitive and language ERP studies (Keil et al., 2014; Luck, 2014; Picton et al., 2000).
Impedances were maintained below 5 kQ for all electrodes. Maintaining low impedances
reduces channel noise and improves recording stability, which is particularly important when
examining subtle condition effects in components such as the N400.

EEG signals were referenced online to AF8 and rereferenced offline to linked
mastoids (M1 and M2). Offline rereferencing to linked mastoids is widely used in ERP
research because it provides a relatively neutral reference and facilitates the interpretation of
scalp distributions across participants and conditions (Luck, 2014; Picton et al., 2000). The
mean of AFz and CPz served as the ground electrode. To monitor ocular activity and enable
artefact correction, frontal channels were used as proxy channels for EOG activity.
Specifically, Fpl served as a proxy for vertical ocular activity, including blinks, and AF7
served as a proxy for horizontal eye movements. Although dedicated EOG electrodes may be
used in ERP studies, the present configuration provided sufficient information for ICA-based
identification of blink- and saccade-related components, especially when combined with
topographic and temporal criteria during component classification (Jung et al., 2000; Keil et
al., 2014; Luck, 2014; Makeig et al., 1996).

The sampling rate was 1000 Hz, providing high temporal resolution and supporting
accurate time-locking of ERPs to stimulus onset, which is essential for evaluating semantic
processing in the N400 time range. During recording, the system’s default bandpass filter was
set to 0.016-200 Hz. A relatively broad online filter is common during acquisition because it

preserves the frequency content needed for later preprocessing and ERP extraction while
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avoiding unnecessary waveform distortion before artefact correction and segmentation (Keil
et al., 2014; Picton et al., 2000; Widmann et al., 2015). EEG preprocessing was conducted in
BrainVision Analyzer 2.0.1. The goal of preprocessing was to maximize signal-to-noise ratio
and ensure that averaged ERPs reflected stimulus-locked neural activity rather than non-
neural artefacts. This is particularly important in multilingual ERP research, where between-
participant variability and condition effects may be subtle and where interpretation depends
on reliable estimation of component amplitude within predefined time windows (Keil et al.,
2014; Luck, 2014; Picton et al., 2000). Continuous EEG data were filtered offline using a 0.1—
30 Hz bandpass filter. The high-pass cutoff at 0.1 Hz reduces slow drift and baseline
instability caused by skin potentials, sweating, and gradual electrode polarization, while
preserving slow ERP components relevant to language processing. The low-pass cutoff at 30
Hz attenuates high-frequency noise and muscle activity that can distort ERP waveforms,
particularly in frontal channels, without removing the spectral content that typically carries
ERP components such as the N400 (Luck, 2014; Widmann et al., 2015). Because filter
settings can influence ERP morphology and may introduce artefacts when applied
inappropriately, the selected filter range follows common ERP practice and aligns with
methodological guidance emphasizing cautious high-pass choices in language ERP studies
(Tanner et al., 2015; Widmann et al., 2015).

After filtering, ocular artefacts were corrected using Independent Component Analysis
(ICA). ICA decomposes the EEG signal into statistically independent components that may
correspond to separable sources, including blinks and eye movements. Components reflecting
ocular activity were identified using a combination of criteria: their characteristic frontal scalp
topography, their time course around blink and saccade events, and their relation to the ocular
proxy channels (Fp1 for vertical activity and AF7 for horizontal activity). Identified ocular

components were removed, and the cleaned EEG signal was reconstructed from the remaining
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components (Delorme & Makeig, 2004; Jung et al., 2000; Makeig et al., 1996). ICA-based
correction is widely used in ERP research because it reduces ocular contamination while
allowing more trials to be retained than procedures based exclusively on trial rejection, which
is especially advantageous in multi-condition designs where balanced trial numbers are
important (Keil et al., 2014; Luck, 2014). Following ICA correction, each participant’s data
were visually inspected to ensure that residual artefacts were excluded prior to averaging and
statistical analysis. Visual screening served two purposes. First, it allowed identification of
non-ocular artefacts that ICA may not fully resolve, including muscle bursts, movement-
related noise, and abrupt voltage steps. Second, it provided quality control by verifying that
artefact correction had not left systematic contamination in particular channels or time
windows. Trials containing clear muscle artefacts or residual eye-movement or blink activity
during the critical analysis interval were manually rejected. Only artefact-free trials were
retained for averaging and subsequent statistical modelling. This combined approach was
adopted to balance signal quality with trial retention in a multi-condition ERP design and is
consistent with established methodological recommendations for ERP studies (Keil et al.,
2014; Picton et al., 2000). The cleaned continuous EEG data were segmented into stimulus-
locked epochs from —200 to 1000 ms relative to the onset of the critical target item, that is, the
candidate word which participants evaluated as congruent or incongruent. Segmenting epochs
around target onset enables direct quantification of time-resolved neural responses elicited by
semantic correspondence or mismatch. Baseline correction was applied using the =200 to 0
ms pre-stimulus interval. This procedure reduces between-trial variability in voltage offsets
and controls for slow drift, ensuring that condition differences in ERP amplitude reflect
stimulus-locked activity rather than pre-stimulus fluctuations (Luck, 2014; Picton et al.,

2000).
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In summary, EEG data were recorded continuously using a 64-channel montage under
controlled testing conditions. Preprocessing in BrainVision Analyzer included offline
bandpass filtering (0.1-30 Hz), ICA-based correction of ocular artefacts, visual inspection
with conservative manual rejection, stimulus-locked epoching (—200 to 1000 ms), baseline
correction using the pre-stimulus interval, and a priori definition of the N400 analysis window
(400—600 ms). This pipeline was designed to yield reliable ERP estimates suitable for testing
congruency effects and group-related modulations of semantic processing in Kazakh—
Russian—English trilinguals.

All statistical analyses were conducted in R (version 4.1.2) using RStudio (R Core
Team, 2021; RStudio Team, 2021). Data handling and visualization relied on tidyverse
conventions (Wickham et al., 2019), and inferential modelling was implemented within a
mixed-effects framework using Ime4 (Bates et al., 2015), with supplementary utilities for
model reporting and table formatting (Alday, 2018; Zhu, 2019). Follow-up comparisons and
estimated marginal means were computed with emmeans (Lenth, 2019). Additional
diagnostics and regression utilities were supported by car and associated regression resources
(Fox & Weisberg, 2019), and figures were assembled using cowplot functionality (Wilke,
2019). For categorical predictors, sum coding was applied so that model coefficients reflected
deviations from the grand mean, enabling symmetric interpretation of main effects and
interactions in factorial designs (Schad et al., 2020).

Conclusion to Chapter 2

This chapter established the methodological foundation of the dissertation by
translating the theoretical claims of Chapter 1 into an experimentally controlled design
capable of testing multilingual lexico-semantic processing through both behavioural and
neurophysiological evidence. Its overarching methodological commitment was inferential

transparency: each element of the research design was specified so that observable outcomes
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could be interpreted as consequences of underlying processing mechanisms rather than as
artefacts of task structure, stimulus properties, or uncontrolled participant variability. In this
sense, the chapter functioned as a bridge between theory and empirical evidence, defining
what counts as evidence for cross-language activation and how such evidence can be localised
in time through ERP methodology.

The first contribution of the chapter was to justify the choice of psycholinguistic and
neurolinguistic methods as complementary tools for mechanistic inference. Behavioural
measures were treated as functional indices of processing efficiency and decision stability,
whereas electrophysiological measures were treated as constraints on the time course of
processing, making it possible to distinguish early meaning-related dynamics from later
evaluative and response-related processes. This combination is particularly important in
multilingual research because competition between languages may influence several
processing stages simultaneously. The chapter therefore emphasized that robust inference
requires converging measures rather than reliance on a single dependent variable. The second
contribution was to explain why the translation recognition paradigm is both conceptually
appropriate and methodologically tractable for the dissertation’s central questions. Translation
recognition requires participants to map between languages via meaning and can be designed
to create controlled contrasts between semantic compatibility and semantic mismatch. In the
present study, these contrasts were implemented in a way that minimised form-based
strategies using non-cognate distractors and conceptually unrelated incongruent items. As a
result, the task was optimized to target meaning-based evaluation in a trilingual system,
making it suitable for testing whether cross-language interaction modulates lexico-semantic
processing under conditions in which semantic access is necessary for correct responding. A
third contribution concerned participant characterisation and grouping logic. The chapter

specified a mirror-image design (L1 Kazakh vs. L1 Russian) grounded in Kazakhstan’s
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bilingual ecology and intended to isolate the role of L1 configuration within a shared
language repertoire. By documenting language histories and current usage profiles, the study
aimed to ensure that group differences in behavioural and ERP findings could be interpreted
in relation to theoretically meaningful language-background factors rather than treated as
uncontrolled variability. Such profiling is methodologically essential in multilingual research
because proficiency, dominance, and language-use patterns shape resting activation levels and
mapping strength, thereby influencing the magnitude and timing of cross-language effects.
The fourth contribution was to describe stimulus selection as a methodological instrument.
English irregular verbs were selected as primes because they constitute a controlled class of
event-denoting lexical items with strong conceptual content and clear translation relations
across languages. The chapter clarified that these verbs were used as lexico-semantic probes
rather than as morphosyntactic paradigms, and that the stimulus set and candidate words were
constructed to reduce ambiguity and control basic lexical characteristics. This design helps
ensure that any observed congruency effects in behaviour or ERPs can be attributed primarily
to semantic compatibility rather than to superficial stimulus differences.

Finally, the chapter detailed the ERP recording, preprocessing, and analysis strategy
that makes the empirical claims of Chapter 3 possible. By specifying acquisition parameters,
artefact-correction procedures, epoching and baseline choices, and the rationale for focusing
on the N400 time window, the dissertation established the methodological conditions required
for interpreting ERP modulation as evidence about the timing of semantic processing in a
trilingual system. The analytic strategy, including mixed-effects modelling, was selected to
support inference that generalises beyond participants and items, thereby aligning the
statistical framework with the structure of the design. Taken together, Chapter 2 provides the
operational framework through which multilingual lexico-semantic processing is measured in

this dissertation. It defines the experimental conditions under which cross-language activation
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and congruency sensitivity can become observable, and it specifies the standards of control
and analysis that make behavioural and ERP evidence interpretable. With this methodological
foundation in place, Chapter 3 turns to the empirical findings and evaluates whether the
predicted patterns of cross-language interaction emerge in behavioural performance and,
crucially, whether they are expressed in the timing and distribution of the N400 as an index of

lexico-semantic processing dynamics.
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CHAPTER 3. EMPIRICAL FINDINGS: BEHAVIOURAL AND ERP EVIDENCE
FOR TRILINGUAL LEXICAL PROCESSING
3.1 Behavioural Evidence Consistent with Cross-Language Activation in Trilingual
Word Recognition

This section introduces the behavioural evidence for cross-language activation in
trilingual word recognition obtained in the translation recognition paradigm. Behavioural
performance in this task is theoretically informative because it reflects the functional
consequences of multilingual lexical organisation under time pressure. In multilingual
systems, lexical access is not restricted to the retrieval of a single target-language
representation. Rather, it may involve the parallel activation of multiple candidate
representations across languages, with observable performance differences emerging when
these representations converge, compete, or require selective verification (Dijkstra & Van
Heuven, 2002; Green, 1998; Kroll et al., 2010). In this sense, reaction time and accuracy are
not merely surface-level outcome measures. They provide functional indices of how
efficiently the system resolves lexico-semantic competition under experimentally controlled
conditions.

In the present design, behavioural evidence is particularly important because the task
requires participants to evaluate whether a Kazakh or Russian candidate word is the correct
translation equivalent of an English prime. This decision necessarily engages meaning-based
comparison across languages. A congruent candidate should benefit from convergence
between the conceptual representation activated by the prime and the meaning of the
candidate, whereas an incongruent candidate should impose greater verification demands
because the participant must reject a word that is processed against an already activated
semantic context. From this perspective, behavioural congruency effects can be interpreted as

evidence that the system is not operating through superficial form matching alone, but
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through cross-language lexico-semantic evaluation. If multilingual lexical access is indeed
non-selective, then changes in reaction time and accuracy across conditions provide an initial
window into the extent to which different language representations are co-activated during the
task (Dijkstra & Van Heuven, 2002; Kroll & Stewart, 1994).

Behavioural data are especially valuable in the present dissertation because they allow
the study to test whether cross-language interaction varies as a function of candidate language
and participant group. The mirror-image design of the experiment makes this comparison
theoretically meaningful. All participants share the same three-language repertoire but differ
in the language that occupies the L1 position. If learning history and language status shape
lexical accessibility, then performance should not only differ between congruent and
incongruent trials but may also vary depending on whether the candidate belongs to the
participant’s L1 or L2. Under this logic, behavioural asymmetries are informative because
they can reveal whether one background language is more readily recruited than the other
during L3-triggered processing. Such asymmetries would be consistent with models that treat
multilingual lexical access as experience-dependent and differentially weighted rather than
uniformly distributed across the repertoire (Bardel & Falk, 2007, p. 459; Kroll et al., 2010, p.
373; Zirnstein et al., 2019). More specifically, the behavioural logic of the present study rests
on the assumption that congruent translation equivalents should be easier to verify than
incongruent distractors. Congruent candidates are expected to produce faster and more
accurate responses because their meanings converge with the semantic representation
activated by the English prime. Incongruent candidates, by contrast, are expected to generate
longer reaction times and lower accuracy because they require rejection under conditions of
semantic mismatch and cross-language competition. At the same time, the size of this
congruency effect may vary across Kazakh and Russian candidates and across the two

participant groups. Such variation would be behaviourally significant because it would
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suggest that multilingual lexico-semantic processing is shaped not only by semantic
compatibility, but also by the relative status and accessibility of the background languages
within the participant’s repertoire (Kroll & Stewart, 1994; Kroll et al., 2010). Accordingly,
behavioural measures in the present study are treated as an initial empirical level at which
cross-language activation can become observable. They do not by themselves determine the
precise stage at which a processing difference arises, because slower or less accurate
responses may reflect lexico-semantic competition, decisional difficulty, or both.
Nevertheless, they provide essential evidence about whether multilingual processing costs
emerge under the conditions established by the paradigm. For this reason, the behavioural
results reported in the next section are interpreted not as isolated performance outcomes, but
as indicators of how semantic verification unfolds in a trilingual system shaped by co-
activation, competition, and language-history effects. The following section, therefore, turns
to the model-based analysis of accuracy and reaction time, where these behavioural
predictions are tested quantitatively.

In this dissertation, behavioural predictions are treated not as post hoc hypotheses, but
as the inferential bridge between the theoretical architecture developed in Chapter 1 and its
operationalisation in the translation recognition design presented in Chapter 2. Because
reaction time and accuracy are composite outcomes that reflect multiple processing stages,
predictions must be formulated in terms of systematic patterns rather than as claims about a
single stage of processing. The relevant theoretical question is therefore not simply whether
sequential trilinguals can complete the task, but how performance varies as a function of
congruency, candidate language, and L1 configuration within a mirror-image design. Models
of cross-language activation converge on the assumption that multiple language systems may
be co-active during word recognition, while differing in the mechanisms through which one

language exerts stronger influence than another under specific task demands (Dijkstra & Van
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Heuven, 2002; Green, 1998; Kroll et al., 2010). Accordingly, the present section begins from
a shared baseline assumption of non-selective access and competition and then specifies how
experience-dependent weighting principles and control demands are expected to translate into
measurable behavioural differences in the present paradigm.

A first general prediction follows from interactive activation approaches to bilingual
and multilingual word recognition. In architectures that assume non-selective lexical access,
an English prime is expected to activate a conceptual representation that increases the
availability of translation equivalents in the background languages (Dijkstra & Van Heuven,
2002). When a candidate matches the activated meaning, evidence accumulation should be
facilitated because prime-driven conceptual activation and candidate-driven lexico-semantic
activation converge on the same conceptual representation. When a candidate is incongruent,
this convergence is reduced, and competition increases because the semantic region supported
by the prime conflicts with the meaning of the candidate. Behaviourally, this yields the core
prediction of a congruency effect: congruent translation equivalents should be accepted more
quickly and more accurately than incongruent non-translations, whereas incongruent
candidates should produce longer reaction times and lower accuracy because the participant
must detect mismatch and stabilise rejection under residual prime-induced activation (Dijkstra
& Van Heuven, 2002; Kroll & Stewart, 1994). This prediction is methodologically important
because it establishes that the task engages meaning-based evaluation and that behavioural
measures are sensitive to semantic compatibility in a multilingual context. Beyond the basic
congruency effect, models of cross-language activation predict that congruency sensitivity
should be modulated by candidate language and by the participant’s language background,
because multilingual systems are not neutral with respect to their component languages. Even
when early lexical access is non-selective, the participating languages may differ in baseline

activation, representational strength, and efficiency of mapping between form and meaning.
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In behavioural terms, such differences can influence both overall processing efficiency and
the magnitude of congruency costs. Within the present design, candidates appear in Kazakh or
Russian, and participants belong to one of two mirror-image groups. This creates a principled
basis for predicting language-by-group interactions, such that the behavioural profile of
Kazakh versus Russian candidates may differ depending on whether the candidate language
functions as L1 or L2 for the participant (Dijkstra & Van Heuven, 2002; Kroll et al., 2010). A
second set of predictions follows from experience-weighted accounts of multilingual lexical
access, especially those that emphasize learning history, functional status, and the distinction
between native and non-native systems. Both groups in the present study are sequential
trilinguals who share English as L3 but differ in which societal language is L1 and which is
L2. Extending the logic of the L2 Status account to lexico-semantic performance yields a
constrained expectation: the system may recruit L2 more strongly during an L3-driven task
because L2 and L3 share non-native learning conditions and are often managed through
similar metalinguistic routines (Bardel & Falk, 2012, p. 77; Falk et al., 2015, p. 228). Under
this interpretation, behavioural performance may show disproportionately strong involvement
of the L2 during translation recognition. This may be expressed in one of two theoretically
meaningful ways. If L2 representations are strongly co-activated and effectively linked to
meaning in the context of an L3 task, congruency effects may be pronounced for L2
candidates because congruent decisions benefit from stronger convergence and incongruent
decisions suffer from stronger conflict. Alternatively, if L2 mappings are less stable for rapid
automatic semantic access than L1 mappings, congruency effects may be attenuated for L2
candidates, reflecting reduced efficiency in activating and verifying semantic equivalence. In
both cases, the relevant prediction is not a simple main effect of L2, but a structured group-
by-language interaction indicating that the behavioural profile of Kazakh versus Russian

candidates depends on whether the language functions as L1 or L2 for the participant (Bardel
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& Falk, 2007, 2012; Kroll et al., 2010). A third set of predictions follows from control-based
accounts that treat multilingual processing as the management of competition rather than
passive retrieval. Under non-selective access, incongruent trials impose higher control
demands because the participant must reject a candidate that is processed against a prime-
induced conceptual context. Control accounts, therefore, predict that incongruency costs will
be amplified when competition is stronger or when regulation is less efficient (Green, 1998;
Green & Abutalebi, 2013). This yields a particularly informative prediction for the mirror-
image design: incongruency costs should not be uniform across candidate languages or
groups. If one background language has higher baseline accessibility in each group, it may
show a dual profile. On congruent trials, higher accessibility may facilitate acceptance and
increase the congruency advantage. On incongruent trials, the same accessibility may increase
interference and therefore increase rejection costs and error probability. Behaviourally, this
would be reflected as a congruency-by-language interaction, potentially moderated by group,
indicating that performance is shaped by the interaction between activation strength and
competition demands rather than by congruency alone (Green, 1998; Green & Abutalebi,
2013). A further prediction concerns the within-trial dynamics across the four candidate
positions. Although the same conceptual decision is required for each candidate, attentional
and decisional context may change across positions. For example, once a correct translation
has been encountered, subsequent candidates may be processed under altered decisional
confidence or response bias. Because candidate order was randomised, such effects do not
systematically confound congruency or language, but they may contribute structured variance
and may interact with congruency and candidate language. For this reason, stimulus position
is treated as a theoretically relevant factor rather than as random noise, and predictions are
formulated in a way that acknowledges position-dependent shifts in the baseline decision

environment while keeping the focus on the theoretically central interactions.
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In summary, behavioural predictions derived from models of cross-language activation
can be expressed as three core expectations. First, a robust congruency effect is expected,
reflecting facilitated processing for translation equivalents and increased cost under semantic
mismatch. Second, congruency sensitivity is expected to be modulated by candidate language
and by L1 configuration, yielding interactions that index experience-dependent weighting of
background languages within a shared trilingual system. Third, incongruency costs are
expected to reflect competition and regulation demands and may therefore show differential
profiles across languages and groups rather than remaining uniform. These predictions define
what the behavioural data are designed to test and provide the interpretive framework for the
model-based analyses reported in the next section. If behavioural differences reflect early
lexico-semantic processing, corresponding modulation should be expected in the N400 time
window; if they primarily reflect later decision and response processes, ERP differences may
emerge later and with a different topographic profile (Kutas & Federmeier, 2011).

3.2 Model-Based Analysis of Behavioural Performance: Accuracy and Reaction Time

This section reports behavioural performance in the translation recognition task using
mixed-effects modelling. In multilingual decision paradigms, accuracy and reaction time
reflect partially overlapping, but not identical, stages of processing. Accuracy indexes
decision stability under competition, whereas reaction time reflects the cumulative cost of
perceptual encoding, lexical access, semantic verification, response selection, and motor
execution. Because the present task involves the sequential evaluation of four candidate words
per trial, performance was expected to vary systematically not only as a function of
congruency, but also as a function of candidate language (Kazakh vs. Russian), candidate
position, and verb group. These predictors were therefore treated as theoretically meaningful

factors rather than as nuisance variance.
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Accuracy. Mean accuracy was 87% (SD = 34%) in the L1 Kazakh group and 87%
(8D = 33%) in the L1 Russian group. Accuracy was analysed with generalised linear mixed-
effects models. Iterative model fitting indicated that the final model included log-transformed
reaction time as a predictor and contained by-subject and by-item random intercepts as well as
by-subject and by-item random slopes for congruency: [glmer(acc ~ I + cong*log(rt +
1)*group + lang + pos + verb + (1 + cong|subj) + (1 + congl|item))]. The Type 11 Wald test
revealed significant main effects of congruency [¥*(1) = 16.29, p <.001], log(rt + 1) [%*(1) =
44.17, p < .001], candidate language [¥*(1) = 62.66, p <.001], position [¥*(1) = 36.08, p <
.001], and verb group[y*(1) = 20.47, p < .001], as well as a significant interaction between
reaction time and congruency [y*(1) = 28.71, p <.001] and an interaction between congruency
and group [¢*(1) =5.41, p <.05].

The main effect of congruency confirms that participants’ decisions were meaning-
sensitive: congruent translation equivalents were verified more accurately than incongruent
non-translations, consistent with semantic evaluation under prime-induced conceptual
activation. The candidate-language effect indicates that accuracy differed systematically
between Kazakh and Russian candidates, implying that the two background languages are not
behaviourally equivalent within this trilingual system. Crucially, the congruency-by-group
interaction indicates that congruency sensitivity depended on L1 configuration, aligning with
the dissertation’s mirror-image logic and suggesting group-specific differences in how
semantic mismatch is detected and rejected under competition. This interaction is illustrated
in Figure 3, which visualises accuracy as a function of congruency and candidate language
separately for the L1 Kazakh and L1 Russian groups (83% confidence intervals; non-overlap
corresponds approximately to significance at the 5% level).

Figure 3

Mean Accuracy Rates by Congruency, Group, and Candidate Language
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Note. The figure shows mean accuracy rates for congruent and incongruent trials in the L1
Kazakh and L1 Russian groups, with candidate language shown separately for Kazakh and
Russian words. Reproduced from Zhaksylykkyzy et al. (2026).

The accuracy results are theoretically informative because they indicate that
translation recognition in the present task was not based on superficial response routines. If
participants had relied only on approximate familiarity or response heuristics, congruency
effects would be expected to be weaker or less systematic. Instead, the observed congruency
effect suggests that participants were sensitive to semantic correspondence between the
English prime and the candidate word. Moreover, the group-related modulation of congruency
supports the view that background-language involvement in L3-triggered processing is not
uniform but shaped by the participant’s language-history configuration.

Reaction time. Mean reaction time was 879.63 ms (SD = 437.79) in the L1 Kazakh

group and 876.81 ms (SD =484.27) in the L1 Russian group. Reaction times were analysed
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with linear mixed-effects models. The Type II Wald test revealed significant main effects of
congruency [¢*(1) = 113.06, p <.001], candidate language [y*(1) = 16.74, p <.001], position
[¥*(3) = 1510.70, p <.001], and verb group [¥*(2) = 40.06, p <.001], as well as a significant
higher-order interaction cong x lang x verb x pos [¥*(6) = 13.55, p <.05]. The robust
congruency effect in reaction time provides strong behavioural evidence for increased
processing cost under semantic mismatch: across groups and candidate languages,
incongruent candidates elicited longer decision latencies than congruent translation
equivalents. This pattern is expected if incongruent trials require additional verification and
conflict resolution because prime-driven conceptual activation supports a semantic region
different from that provided by the candidate. Reaction time also differed as a function of
candidate language, indicating differential processing efficiency for Kazakh versus Russian
candidates at the verification stage. Position effects were substantial, with faster responses for
later candidate words, consistent with within-trial adaptation in decision dynamics.
Importantly, the significant four-way interaction indicates that congruency costs were not
constant across the task. Rather, the size of the congruency effect varied as a function of
candidate language, verb group, and stimulus position, demonstrating that within-trial
structure and prime properties jointly modulated the behavioural expression of semantic
mismatch. These patterns are illustrated in Figure 4, which plots reaction times across
positions (1-4) separately for verb groups and candidate languages in each participant group,
showing longer latencies for incongruent than for congruent conditions together with
systematic modulation by verb group and position (83% confidence intervals).

Figure 4

Mean Reaction Times by Congruency, Candidate Language, Verb Group, and Position
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Note. Reaction times are shown in milliseconds for congruent and incongruent trials, separately
by candidate language, verb group, and stimulus position. Candidate language includes Kazakh
and Russian words. Reproduced from Zhaksylykkyzy et al. (2026).

Whereas accuracy reflects the stability of the final decision, reaction time provides a
more graded index of processing cost during semantic verification. In the present study, the
robust reaction-time congruency effect indicates that even when participants responded
correctly, incongruent candidates imposed additional processing demands. This is particularly
important in multilingual research, because lexico-semantic competition may be expressed not
only in overt errors, but also in delayed processing caused by co-activation and conflict
resolution (Kroll et al., 2013). The reaction-time findings, therefore, complement the accuracy

results by showing that semantic mismatch affects both decisional outcome and the temporal

dynamics of behavioural performance.
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The combined accuracy and reaction time findings indicate that incongruent
candidates produced both reduced accuracy and increased latency, which is inconsistent with
a simple speed-accuracy trade-off. If participants had merely sacrificed accuracy for speed on
incongruent trials, one would expect faster responses paired with more errors. Instead,
incongruent trials were both slower and less accurate, consistent with genuine processing
difficulty during semantic verification. The group-dependent modulation of congruency in
accuracy (Figure 3) and the complex interaction structure in reaction times (Figure 4) further
suggest that the behavioural costs of mismatch are shaped by the weighting of the background
languages and by the evolving decision context across the four candidate positions. These
findings motivate the ERP analyses reported in the following sections, where temporal
constraints can determine whether group and language differences emerge at the level of
lexico-semantic processing (N400 window) or at later decision-related stages.

Taken together, the behavioural findings provide initial empirical support for the claim
that L3-triggered translation recognition engages a multilingual lexico-semantic system in
which background languages are co-activated and differentially weighted. The fact that
incongruent candidates produced both lower accuracy and longer reaction times indicates that
mismatch generated genuine verification difficulty rather than a trivial response bias. At the
same time, the modulation of these effects by candidate language, group, position, and verb
group suggests that behavioural performance in trilingual word recognition is shaped by an
interaction of semantic congruency, language-history configuration, and task-internal
dynamics. These behavioural findings do not by themselves determine the precise stage at
which cross-language interaction occurs, but they establish the functional presence of
multilingual competition and therefore provide the necessary basis for the

electrophysiological analyses that follow.
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3.3 Electrophysiological Evidence for Cross-Language Activation

Behavioural indices in translation recognition provide an essential functional
description of performance, but they do not uniquely identify the processing stage at which
cross-language interaction exerts its influence. In a trilingual task, slower responses and
reduced accuracy may reflect early lexico-semantic activation dynamics, but they may also
arise from later processes such as response verification, decisional uncertainty, or strategic
control under time pressure. Electrophysiological evidence is therefore necessary for a
dissertation that aims to explain multilingual processing mechanistically. By tracking neural
activity time-locked to candidate onset, event-related potentials (ERPs) allow the present
study to locate cross-language effects within the temporal stream of processing and to
determine whether bilingual and trilingual interaction emerges at a meaning-sensitive stage
rather than only at an explicit decision stage (Kutas & Federmeier, 2011; Luck, 2014). Within
the translation recognition paradigm used here, the logic of ERP inference is straightforward.
The English prime provides a controlled conceptual context that increases the availability of
translation-relevant semantic information. Each subsequent candidate word triggers a rapid
sequence of computations that includes perceptual encoding, lexical access, activation of
semantic features, and evaluation of conceptual compatibility with the prime. If cross-
language activation is a stable property of multilingual lexical access, then candidate
processing should be shaped by the degree to which prime-driven activation converges with
the semantic content of the candidate (Dijkstra & Van Heuven, 2002; Kroll et al., 2010). If
cross-language activation is experience-weighted, the strength and timing of this convergence
may vary as a function of language history and the functional status of the background
languages, even when task structure and stimulus design are held constant across groups. At
this level, the contribution of ERPs is not to replace behavioural measures, but to constrain

interpretation. ERP responses provide a temporally fine-grained window onto processing that
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unfolds before the overt response is executed. This makes it possible to distinguish meaning-
related processing from later decision-related activity and to determine whether the observed
behavioural congruency effects reflect early semantic mismatch detection, later decisional
processes, or a combination of both (Luck, 2014). The electrophysiological component of the
study, therefore, functions as a bridge between the theoretical framework developed in
Chapter 1 and the methodological operationalisation presented in Chapter 2. Theoretically,
Chapter 1 motivates the expectation that multilingual lexical access is interactive, and that
cross-language activation may occur even when only one language is task-relevant.
Methodologically, Chapter 2 ensures that incongruent candidates are conceptually unrelated
and non-cognate across the three languages, allowing electrophysiological effects to be
interpreted primarily as meaning-based rather than form-based. Taken together, these
foundations justify the use of ERPs as a mechanism-level test of cross-language interaction in
trilingual word recognition.

The electrophysiological logic of this dissertation is grounded in the assumption that
cross-language activation in trilingual word recognition can influence processing at the level
of lexico-semantic access and meaning evaluation, rather than only at later decisional stages.
Event-related potentials (ERPs) are methodologically well suited for testing this assumption
because they provide millisecond-level temporal constraints on when processing differences
emerge during word recognition (Luck, 2014). Within the ERP literature on language, the
N400 is the most established and theoretically informative index of meaning-related
computation during comprehension. It is typically observed as a negative-going deflection
peaking at approximately 400 ms after stimulus onset and showing a characteristic
centroparietal distribution in visual word processing. Its amplitude varies systematically with
semantic expectancy, contextual fit, and associative relatedness, making it an appropriate

neural marker for testing whether candidate words are processed as conceptually compatible
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with an activated context (Kutas & Federmeier, 2011; Kutas & Hillyard, 1980; Van Petten &
Luka, 2012). A central reason for focusing on the N400 is that it has consistently been shown
to index lexico-semantic processing difficulty across a wide range of paradigms. Since its
original identification in response to semantically incongruent sentence-final words, the
component has been repeatedly linked to the degree of contextual support available to an
incoming word and to the ease with which that word can be related to an activated
representation of meaning (Kutas & Hillyard, 1980; Kutas & Federmeier, 2011). In this
respect, the N400 is not limited to sentence processing alone. It is also sensitive to lexical-
level semantic relations, including semantic priming, expectancy, and conceptual fit. This
broader sensitivity makes it especially relevant for the present study, because the translation
recognition paradigm relies on concept-level comparison between an English prime and a
subsequently presented Kazakh or Russian candidate. Evidence from semantic priming
research further supports the relevance of the N400 for the present paradigm. In word-pair
studies, the second item typically elicits a reduced N400 when it is semantically related to the
prime compared with unrelated pairings, indicating facilitated processing under conceptual
pre-activation (Van Petten & Luka, 2012). Although the present task differs from classic
semantic priming in that it requires an explicit translation decision rather than passive lexical
recognition, it relies on the same general principle: processing of the second item is shaped by
the semantic context induced by the first. In the present design, the English prime activates a
conceptual region, and the candidate word must then be evaluated as either semantically
corresponding to that activated concept or not corresponding to. This makes the N400
especially informative for testing whether congruent and incongruent candidates diverge at
the level of meaning-based evaluation.

In the present study, the translation recognition paradigm therefore provides a

controlled context in which semantic processing is obligatory. An English prime is expected
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to activate a conceptual representation, and each subsequent candidate word must be
evaluated as either expressing the same concept (congruent translation equivalent) or not
(incongruent distractor) (De Groot & Comijs, 1995). The core electrophysiological prediction
is that incongruent candidates should elicit a larger, that is, more negative, N400 than
congruent translation equivalents. This is expected because semantic mismatch reduces the
degree of convergence between prime-driven conceptual activation and candidate-driven
lexico-semantic activation (Brown & Hagoort, 1993). The prediction follows directly from the
broader principle that the N400 is sensitive to the ease of semantic processing in context,
where “context” includes not only sentence-level constraints but also experimentally induced
conceptual pre-activation. Importantly, this dissertation treats N400-based predictions as
pattern predictions rather than as evidence of a one-to-one mapping between an ERP
component and a single cognitive function. Although the N400 was originally identified in
response to a semantic anomaly, subsequent work has shown that it is modulated in a graded
fashion by probability, expectancy, and semantic association (Aurnhammer et al., 2021). It
therefore indexes an interaction between stored lexico-semantic knowledge and contextual
constraints rather than a simple anomaly-detection mechanism (Kutas & Federmeier, 2011;
Van Petten & Luka, 2012). Theoretical debate has focused on whether the N400 more directly
reflects facilitated lexico-semantic access from long-term memory or the integration and
updating of meaning within an evolving representation. For the purposes of the present
dissertation, the central methodological point is that N400 modulation provides a temporally
specific constraint indicating that the experimental manipulation affects meaning-related
processing during candidate evaluation, rather than only later response selection or post-
lexical decision processes (Lau et al., 2008; Luck, 2014). The choice of an N400-focused time
window is additionally motivated by the time scale of the computations required in the present

task. Translation recognition requires rapid mapping from orthographic input to lexical
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representations and activation of semantic features sufficient to verify cross-language
equivalence. These operations are expected to unfold within the first several hundred
milliseconds following candidate onset, aligning with the canonical N400 latency range for
meaning-related effects in visual word recognition (Kutas & Federmeier, 2011; Luck, 2014).
Accordingly, the N400 window provides a principled interval for testing whether congruency
is expressed as an early semantic mismatch response. This is especially valuable because
behavioural measures in translation tasks may conflate early lexico-semantic processing with
later decisional and motor components (Luck, 2014).

Finally, the present design strengthens the interpretability of N400 effects by
minimising form-based explanations for congruency differences. Incongruent distractors were
selected to be conceptually unrelated and non-cognate across the three languages, reducing
the likelihood that congruency effects can be attributed to orthographic similarity or
superficial overlap. Under such constraints, systematic N400 differentiation between
congruent and incongruent candidates supports the claim that the paradigm is sensitive to
meaning-based evaluation under cross-language activation. In addition, if the magnitude or
distribution of the N400 effect differs across groups or candidate languages, such differences
can be interpreted as evidence that semantic mismatch is processed within an experience-
weighted multilingual system rather than within a uniform, language-neutral mechanism. This
rationale directly motivates the analysis strategy described in the following subsection, where
these predictions are operationalised through epoch definition, baseline correction, regional
analysis, and time-window selection.

3.4 ERP Analysis Strategy: Regional Analysis and Time-Window Selection

Spatial analysis strategy: ROIs and scalp distribution. ERP components are defined not

only by latency, but also by scalp topography. Accordingly, the analysis strategy incorporated

spatial structure in a principled way to evaluate whether effects displayed theoretically
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expected distributions and to improve measurement stability. Electrode channels were
grouped into nine regions of interest (ROIs) by averaging across predefined symmetric
electrode clusters. ROI averaging reduces the multiple-comparison burden relative to channel-
by-channel testing while preserving meaningful variation along two dimensions that are
particularly relevant for language ERPs: the anterior-to-posterior gradient and left-to-right
lateralisation (Keil et al., 2014; Luck, 2014). This framework supports formal tests of whether
congruency effects show the expected central-posterior prominence and whether topographic
patterns differ as a function of candidate language or language-history group. The ROIs were
computed by averaging predefined electrode clusters corresponding to anterior, central, and
posterior scalp regions across the left, middle, and right hemispheric divisions. The anterior
left ROI included F7, F5, F3, FC7, FC5, and FC3; the central left ROI included T7, C5, C3,
TP7, CP5, and CP3; and the posterior left ROI included P7, P5, P3, PO7, POS5, PO3, and O1.
The anterior middle ROI included F1, Fz, F2, FC1, FCz, and FC2; the central middle ROI
included C1, Cz, C2, CP1, and CP2; and the posterior middle ROI included P1, Pz, P2, POz,
and Oz. The anterior right ROI included F4, F6, F8, FC4, FC6, and FTS; the central right ROI
included C4, Cé6, T8, CP4, CP6, and TPS; and the posterior right ROI included P4, P6, P8,
PO4, PO6, POS, and O2. The ROIs were treated as averaged spatial clusters, and the
modelling strategy was specified so that spatial predictors remained interpretable and non-
redundant. The spatial organisation of the nine regions of interest used for ERP analysis is
illustrated in Figure 5. The map shows the anterior—central—posterior and left-middle—right
grouping of electrodes used to calculate mean amplitudes in the N400 time window.

Figure 5

Region-of-interest layout used for ERP analysis
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Note. The figure was prepared by the author based on the 64-channel EEG montage used in the
study. It shows the nine predefined scalp regions of interest: anterior left (AL), anterior middle
(AM), anterior right (AR), central left (CL), central middle (CM), central right (CR), posterior
left (PL), posterior middle (PM), and posterior right (PR). Electrodes within each region were
averaged for ROI-based ERP analysis in the N400 time window.

Single-trial mixed-effects approach. ERP amplitudes were analysed using single-
trial modelling rather than relying exclusively on grand-average waveforms. Single-trial
mixed-effects models preserve trial-to-trial variability and can improve statistical sensitivity
by allowing hierarchical variance attributable to both participants and lexical items to be
modelled directly. This is particularly important in language experiments, where both subject-
level and item-level heterogeneity are expected (Bates et al., 2015; Keil et al., 2014).

Fixed-effects structure. Single-trial mean amplitudes were modelled with fixed
effects for the theoretically relevant predictors: group (L1 Kazakh vs. L1 Russian),

congruency (congruent vs. incongruent), candidate language (Kazakh vs. Russian), stimulus

position, verb group (formal inflectional complexity grouping), and ROI (AL, CL, PL, AM,
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CM, PM, AR, CR, PR). Interactions were specified to test the dissertation’s core hypotheses,
focusing primarily on congruency effects and their modulation by group and candidate
language. ROI interactions were included where necessary to evaluate whether effects varied
in scalp distribution, which is informative for characterising N400 topography and possible
group-dependent modulation.

Random-effects structure and model stability. Models included random intercepts
for participants and items to account for baseline amplitude differences. Where supported by
the data, random slopes were included for key within-unit predictors, particularly congruency,
reflecting the expectation that mismatch sensitivity may vary across participants and items. In
cases where maximal random-effects structures led to convergence difficulties, the structure
was simplified to prioritise stable estimation and interpretable inference, following standard
recommendations for mixed-effects modelling in psycholinguistic research (Bates et al.,
2015).

Time-window definition and focus on the N400. Time windows for ERP analysis
were determined from prior literature and pilot observations, with primary focus on the N400
interval between 400 and 600 ms. The N400 is a robust and well-established component
linked to lexico-semantic processing and to semantic mismatch. Semantically expected or
congruent stimuli typically elicit reduced N400 amplitudes; whereas semantically incongruent
stimuli elicit larger N400 amplitudes (Fjaellingsdal et al., 2016). Because the translation
recognition paradigm explicitly manipulates semantic correspondence, N400 modulation
provides a theoretically grounded neural index of semantic evaluation during trilingual word
recognition (Kutas & Federmeier, 2011; Kutas & Hillyard, 1980; Luck, 2014). Selecting an a
priori N400 interval also supports methodological transparency and reduces analytic
flexibility, thereby strengthening the interpretability of condition effects in the dissertation

(Keil et al., 2014; Luck, 2014).
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Inferential linkage to dissertation hypotheses. The analytical framework was
designed to connect ERP results directly to the dissertation’s theoretical claims without pre-
empting the later results sections. Behavioural congruency costs establish that semantic
mismatch affects performance, but they do not specify whether the cost reflects early
semantic processing or later decision-level dynamics (Meade et al., 2021. ERP analyses
address this gap by testing whether congruency effects and group-by-language modulation
arise in the N400 window and how they are distributed across ROIs. In this sense, ERPs
function as a temporal constraint on interpretation, distinguishing between meaning-level and
later evaluative accounts of behavioural differences.

3.5 N400 Congruency Effects and Group-Specific Modulation in Trilingual Word
Recognition

Grand-average ERP waveforms for Russian candidates in the L1R and L1K groups are
shown in Figure 6, and corresponding waveforms for Kazakh candidates are shown in Figure
7. Figure 8 presents scalp topographies of mean amplitudes in the N400 time window for the
congruent condition (upper row) and the incongruent condition (lower row). The present
analyses focus on the 400—600 ms interval, corresponding to the canonical N400 component.
Within the translation recognition paradigm used here, congruent candidates represent correct
translation equivalents of the English prime, whereas incongruent candidates represent
semantic mismatch. Accordingly, a larger, more negative N400 for incongruent items is
predicted if participants engage meaning-based evaluation during candidate processing rather
than relying only on superficial decision heuristics (Kutas & Hillyard, 1980; Kutas &
Federmeier, 2011; Luck, 2014). Across both mirror-image groups, the ERP waveforms reveal
a clear negative-going deflection for incongruent words within the 400-600 ms interval (see
Figures 6-8). The magnitude of the difference between the congruent and incongruent

conditions indicates that semantic mismatch modulated neural processing in the time range
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associated with lexico-semantic computation. This pattern supports the validity of the
experimental manipulation as a semantic congruency contrast. It also suggests that, in the
present trilingual context, candidate evaluation engages lexico-semantic processing early
enough to influence the N400 component rather than being confined exclusively to later, post-
lexical decisional stages. This point is especially important in translation recognition tasks,
where participants may, in principle, adopt deliberate verification routines. The reliable
divergence observed in the N400 interval, therefore, indicates that incongruent candidates
elicited increased semantic processing demands during online evaluation, consistent with the
broader ERP literature showing that greater N400 negativity is associated with reduced
semantic fit and increased integration demands (Kutas & Federmeier, 2011; Van Hell &
Kroll, 2013; Van Petten & Luka, 2012). Figures 6 and 7 illustrate this effect separately for
Russian and Kazakh candidates, allowing visual assessment of the congruency contrast within
each candidate language and within each participant group. Figure 8 complements the
waveform plots by visualising the condition difference as scalp topographies, thereby
providing an overview of the spatial distribution of the congruency effect. Because ERP
amplitudes are strongly modulated by electrode location and regional signal characteristics,
topographic visualisation is informative for evaluating whether the congruency effect shows a
distributed pattern typical of N400 responses. It also motivates the ROI-based modelling used
in the subsequent analyses, since scalp distribution may vary across conditions and participant
groups even when the direction of the congruency effect remains consistent.

Figure 6

Grand-Average ERP Waveforms for Russian Candidates by Group and Congruency
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Note. ERP waveforms are shown for Russian candidate words in the L1 Kazakh and L.1 Russian
groups, plotted separately for congruent and incongruent conditions. Traces are presented for
12 representative electrodes within the predefined ROIs: F7, F3, F2, F6, C5, C1, C2, C6, P5,
P1, P2, and P6. The time axis spans —200 to 1000 ms relative to stimulus onset; negative voltage
is displayed upward. Reproduced from Zhaksylykkyzy et al. (2026).

Figure 7

Grand-Average ERP Waveforms for Kazakh Candidates by Group and Congruency
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Note. ERP waveforms are shown for Kazakh candidate words in the L1 Kazakh and L1 Russian
groups, plotted separately for congruent and incongruent trials. Traces are presented for 12
representative electrodes corresponding to the predefined ROI structure: F7, F3, F2, F6, C5,
Cl1, C2, C6, P5, P1, P2, and P6. Data are time-locked to stimulus onset from —200 to 1000 ms,
with negative polarity plotted upward. Reproduced from Zhaksylykkyzy et al. (2026).

Figure 8

Scalp Distribution of N400 Condition Effects by Group and Candidate Language
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Note. Scalp maps of condition effects (voltage differences were computed by subtracting the
congruent from the incongruent conditions in Kazakh and Russian groups) averaged across the
N400 (L1K and LIR (upper row), the incongruent condition and L1K and L1R (lower row),
the translation equivalent condition). Scale from —4 puV (blue) to 4 uV (red). Reproduced from
Zhaksylykkyzy et al. (2026).

The ERP data were analysed using linear mixed-effects models, which allow trial-
level N400 mean amplitudes to be modelled as a function of experimental predictors while
accounting for random variability attributable to participants and lexical items. This
modelling framework is particularly appropriate in multilingual ERP research because it
supports inference that generalises beyond the specific sample and stimulus set, while
reducing the risk that averaged waveforms obscure systematic variance linked to individual

differences or item-specific properties. The primary fixed effects entered the model

corresponded to the key theoretical factors of interest in this dissertation, namely group (L1K
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vs. L1R), congruency (congruent vs. incongruent), and candidate language (Kazakh vs.
Russian), while additional predictors captured structured variance related to stimulus
characteristics (verb group) and scalp distribution (region of interest). Statistical significance
of model terms was assessed using Type II Wald tests, which provide an inferential summary
of each effect while controlling for the presence of the other predictors in the model. Table 2
summarises effects in the N400 time window, as determined by Type II Wald tests.
Consistent with the descriptive waveforms, the analysis yields a robust main effect of
congruency, indicating that incongruent candidates elicited systematically greater negativity
in the N400 interval relative to congruent translation equivalents. This effect establishes the
presence of a reliable semantic mismatch response in the neural signal and confirms that the
congruency manipulation successfully targeted semantic processing in the expected time
range. In addition, significant main effects of candidate language, verb group, and ROI
indicate that mean N400 amplitude varied across the two candidate languages, across lexical
stimulus categories, and across scalp regions, respectively. These effects are consistent with a
trilingual design in which the two non-English languages differ in usage history and
representational strength, and in which N400 amplitude is known to show systematic
topographic structure (Kutas & Federmeier, 2011). Crucially, group effects are not expressed
as a simple baseline difference in amplitude. The main effect of the group is not significant,
suggesting that overall N400 magnitude was broadly comparable between L1K and L1R
participants when collapsing across conditions. Instead, the group factor contributes through
its interactions with the experimental manipulations. The significant group X congruency
interaction indicates that the magnitude of the mismatch effect differed between the mirror-
image groups, implying that language-history configuration modulated neural sensitivity to
semantic mismatch during lexico-semantic evaluation. The significant congruency X language

interaction indicates that the mismatch effect differed between Kazakh and Russian
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candidates, suggesting language-specific modulation of semantic processing demands. Most
importantly for the dissertation’s central question, the significant group x congruency X
language interaction indicates that group differences in mismatch sensitivity depended on
which candidate language was being processed. From the perspective of multilingual lexical
processing, this interaction is especially informative because it suggests that semantic
mismatch is not processed in a uniform way across the trilingual system. Rather, the neural
expression of congruency appears to depend on how strongly a given background language is
functionally integrated into L3-triggered evaluation, a pattern consistent with experience-
dependent accounts of multilingual lexical access (Dijkstra & Van Heuven, 2002; Kroll et al.,
2010). Additional higher-order interactions involving the verb group and ROI further indicate
that the experimental effects varied as a function of lexical category and scalp distribution. In
particular, the presence of group X ROI and congruency x ROI interactions suggests that
condition and group differences were not uniform across the scalp, which is consistent with
the fact that N400 effects may vary in magnitude across regions and may show distributional
shifts depending on task demands and participant characteristics. Because the dissertation’s
core hypothesis concerns how group and candidate language modulate the congruency effect,
the interpretation prioritises the highest-order interaction that jointly contains these factors.
Table 2

Summary of Effects in the N400 Time Window: Type Il Wald Tests

Effects Chisq Df Pr(>Chisq)
group 0.6068 1 0.436
cong 7060.8718 1 0.001
lang 9.0253 1 0.003
verb 409.7087 2 0.001

roi 19830.3820 8 0.001
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Effects Chisq Df Pr(>Chisq)
group:cong 139.6412 1 0.001
group:lang 2.0607 1 0.151
cong:lang 4.2355 1 0.039
group:verb 629.4834 2 0.001
cong:verb 39.1927 2 0.001
lang:verb 52.6343 2 0.001
group:roi 1490.8787 8 0.001
cong:roi 790.5313 8 0.001
lang:roi 30.2510 8 0.001
verb:roi 251.5903 16 0.001
group:cong:lang 8.3207 1 0.003
group:cong:verb 8.4257 2 0.015
group:lang:verb 9.5682 2 0.008
cong:lang:verb 18.0522 2 0.001
group:cong:roi 17.3266 8 0.027
group:lang:roi 32.3764 8 0.001
cong:lang:roi 11.2709 8 0.187
group:verb:roi 101.6852 16 0.001
cong:verb:roi 7.1414 16 0.970
lang:verb:roi 8.7617 16 0.923
group:cong:lang:verb 0.5718 2 0.751
group:cong:lang:roi 3.2040 8 0.921
group:cong:verb:roi 0.4625 16 1.000
group:lang:verb:roi 0.5916 16 1.000
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Effects Chisq Df Pr(>Chisq)
cong:lang:verb:roi 6.2649 16 0.985
group:cong:lang:verb:roi 0.8417 16 1.000

Note. Reproduced from Zhaksylykkyzy et al. (2026).

In line with the dissertation’s hypotheses, the interpretation focuses on the interaction
among group, congruency condition, and candidate language. To clarify the form of this
interaction, Figure 9 presents model-based estimated marginal means with 83% confidence
intervals. Estimated marginal means are reported because they provide model-based condition
estimates while controlling for the other predictors in the model, thereby supporting
principled interpretation of complex interactions. The use of 83% confidence intervals follows
established recommendations for visual inference in factorial designs and facilitates
interpretation of differences at conventional significance thresholds. Because the full model
includes multiple interacting predictors, direct inspection of raw means alone would not be
sufficient for interpreting the theoretically central pattern. Model-based estimates, therefore
provide a clearer representation of how congruency varies as a function of group, candidate
language, and scalp region.

Figure 9
Model-Based Estimated Marginal Means of N400 Amplitude by Group, Candidate Language,

ROI, and Congruency
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Note. Reproduced from Zhaksylykkyzy et al. (2026).

In view of the multiple interacting predictors included in the full model, direct
inspection of raw condition means is not sufficient for interpreting the theoretically central
effects. Model-based estimated marginal means therefore provide a clearer representation of
how congruency varies as a function of group, candidate language, and scalp region, while
controlling for the other factors included in the model. This is particularly important in the
present study because interpretation of the N400 effect depends not only on whether
incongruent items differ from congruent ones, but also on how this difference is modulated by
language-history configuration.

Conclusion to Chapter 3
Chapter 3 provided a unified empirical account of trilingual lexical processing in

Kazakh—Russian—English sequential trilinguals by combining behavioural evidence from
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translation recognition with electrophysiological evidence from ERPs. Its central contribution
is both methodological and theoretical. Specifically, the chapter demonstrates that cross-
language interaction in this population is observable both as an outcome-level cost in
performance and as a time-locked neural signature consistent with meaning-based processing,
thereby supporting an interpretation in which trilingual word recognition reflects interactive,
experience-weighted lexico-semantic dynamics rather than isolated language-specific access.

At the behavioural level, the results established robust sensitivity to semantic
congruency. Across groups, incongruent candidates produced lower accuracy and longer
reaction times than congruent translation equivalents, indicating that mismatch trials imposed
genuine processing difficulty rather than reflecting a trivial response bias. Importantly, this
pattern is inconsistent with a simple speed—accuracy trade-off: participants were not merely
responding faster at the cost of making more errors on difficult trials; instead, mismatch
increased both latency and error probability, consistent with increased demands during
semantic verification under prime-induced conceptual activation. The modelling strategy
further showed that performance was structured by factors inherent to the paradigm, including
candidate language, stimulus position, and verb group, demonstrating that the observed
effects reflected not only congruency manipulation but also systematic within-trial and item-
level dynamics. The congruency x group interaction in accuracy (see Figure 2) provided
evidence consistent with the idea that the behavioural expression of mismatch sensitivity
depends on L1 configuration in the mirror-image design, thereby supporting the dissertation’s
premise that language-history configuration shapes the functional consequences of cross-
language activation.

Reaction-time modelling extended this conclusion by showing that congruency costs
were not constant across the task context. The significant congruency x language x verb x

position interaction (see Figure 3) indicates that decision latencies were modulated by the
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interaction of candidate language, stimulus structure, and within-trial dynamics. This pattern
strengthens the theoretical interpretation of the behavioural findings as reflecting graded
competition and verification demands rather than a single uniform “translation difficulty”
effect. Taken together, the behavioural results show that translation recognition in these
trilinguals is meaning-sensitive, that semantic mismatch produces measurable processing cost,
and that the magnitude and profile of that cost vary systematically as a function of language
status and task structure, as predicted by models of non-selective access, experience-
dependent weighting, and control demands. Chapter 3 also established the
electrophysiological rationale required to interpret the behavioural findings mechanistically.
Section 3.3 explained why ERPs are necessary for distinguishing between meaning-level and
decision-level accounts of behavioural costs and why the N400 is the most theoretically
informative component for the dissertation’s aims. The N400-focused framework developed
there supports the interpretation that a congruency effect expressed in the 400—600 ms interval
reflects semantic mismatch during online candidate evaluation rather than merely later
response-verification processes (Kutas & Hillyard, 1980; Kutas & Federmeier, 2011; Luck,
2014). In this way, Chapter 3 positioned electrophysiology not as a parallel descriptive tool,
but as a temporal constraint that directly informs the interpretation of behavioural interaction
patterns.

In sum, Chapter 3 yielded three outcomes that define the empirical foundation of the
dissertation. First, it demonstrated that cross-language activation has measurable behavioural
consequences during trilingual translation recognition, expressed as congruency-related costs
in both accuracy and reaction time. Second, it showed that these costs are systematically
modulated by language status and trial dynamics, consistent with the mirror-image logic of
the design and with experience-weighted models of multilingual access. Third, it established a

principled electrophysiological framework for testing whether these behavioural effects
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reflect early lexico-semantic processing indexed by the N400 or later decision-related
processes. Taken together, these conclusions provide the basis for the dissertation’s final
integrative interpretation, in which behavioural outcomes and time-resolved neural evidence
are brought together to explain how candidate language and L1 configuration shape trilingual

lexico-semantic processing.



151

CONCLUSION

In line with the central hypothesis of this dissertation, it was expected that the N400
component would be enhanced in the incongruent condition, reflecting increased difficulty of
recognition and semantic evaluation when the candidate word failed to match the meaning
activated by the English prime. The incongruent condition was treated as the strongest and
most informative test of co-activation of the two background languages during L3-triggered
processing because it required the system to resolve semantic mismatch and stabilise a
rejection response under conceptual pre-activation, while doing so in the absence of overt
orthographic overlap between the English prime and the Kazakh or Russian candidates, and
without systematic form overlap between the two background languages. On this logic, any
reliable congruency-related modulation in behavioural performance and N400 amplitude can
be interpreted as evidence that semantic-level activation and competition are engaged during
translation recognition, rather than the task being solved exclusively through superficial or
strategic decision routines. Within existing literature, this dissertation contributes an
underexplored empirical configuration by combining a trilingual translation recognition
paradigm with electrophysiological measurement in a Kazakh—Russian—English stimulus set,
thereby offering a mechanism-oriented perspective on how language history and system
configuration shape lexico-semantic processing. With respect to behavioural performance, the
findings provide important constraints while also highlighting the complexity of multilingual
decision outcomes. In the accuracy data, performance in L1-related conditions did not yield a
uniform group or language advantage that could be interpreted as a simple dominance effect
across the entire task. Instead, the most informative result emerged in the interaction structure.
In particular, the congruency-related modulation associated with the L2 channel in the L1
Russian group suggests that semantic mismatch in that channel was associated with greater

processing difficulty and a higher probability of incorrect responses. This pattern is consistent
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with the interpretation that, for this group, mismatch resolution during L2 candidate
evaluation is less stable under L3-triggered activation. At the same time, the reaction-time
data do not support the presence of a broad group difference in overall speed. The absence of
a clear main effect of group in response latency indicates broadly comparable time investment
across the two mirror-image profiles, which is consistent with the idea that both groups were
able to perform the task efficiently at a general level, while the fine structure of congruency
sensitivity depended on language configuration and specific processing constraints (see
Figures 6 and 7).

The behavioural modelling also revealed effects involving verb type. Given that the
verb type was not the primary theoretical target of the dissertation and all verb items were
presented in the infinitive to preserve cross-language comparability, these effects must be
interpreted cautiously. Nevertheless, the presence of verb-related variance indicates that
formal and mnemonic properties of lexical items can contribute meaningfully to behavioural
outcomes in translation recognition even under controlled semantic matching. This
observation motivates future work in which inflectional form is manipulated more directly,
and lexical characteristics are controlled more tightly, so that the role of formal complexity
can be evaluated as a systematic factor rather than treated as residual variance.

The electrophysiological evidence provides the most direct neurolinguistic constraint
on the interpretation of cross-language activation in the present study. Mean-amplitude
analyses in the 400600 ms interval, corresponding to the canonical N400 time window,
revealed robust congruency-related effects in regions consistent with established N400
distributions, particularly within central and posterior midline areas. At the level of L1
candidate processing in both groups, significant effects were observed in comparable regions
of interest, notably central middle (CM) and posterior middle (PM), which is consistent with

the view that semantic mismatch engages broadly similar meaning-evaluation dynamics in
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dominant-language candidate processing across the two mirror-image profiles. Importantly,
the pattern became more asymmetric when attention shifted to L2 processing. In one group,
the L2 channel showed a congruency response that overlapped with the ROI pattern observed
for L1, whereas in the other group the L2 channel displayed reduced differentiation or a less
clearly separable congruency signature. This asymmetry indicates that the neurolinguistic
expression of semantic mismatch is shaped by language-history configuration and suggests
that the system’s sensitivity to semantic congruency is not uniformly distributed across the
two background languages. In this sense, the results support the conclusion that the trilingual
system can exhibit comparable L1-level sensitivity across groups while also showing group-
dependent constraints on how effectively L2 candidates are evaluated under L3-triggered
activation (see Figure 9).

These patterns make it difficult to maintain a purely associative interpretation of
translation recognition in which performance could be explained only by direct word-to-word
links. If L3 input were mediated exclusively through lexical association, or if words from the
less dominant background language were unable to activate the relevant conceptual
representation, then one would not expect systematic congruency-related modulation in the
N400 window under conditions that minimise form overlap. Instead, the present findings are
more compatible with accounts that assume access to meaning-level representations and
competition among translation-relevant candidates, consistent with approaches in which
conceptual mediation plays an important role in bilingual lexical architecture (Kroll &
Stewart, 1994; Talamas et al., 1999; Kroll et al., 2002). The group-specific pattern is
especially informative in this respect. For the L1 Russian group, mixed-effects modelling
indicated significant N400 differentiation between congruent and incongruent candidates in
the dominant language, but weaker or less reliable differentiation in the second language,

suggesting reduced neural sensitivity to semantic mismatch during L2 processing in this
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configuration. This profile is consistent with the interpretation that the semantic verification
response in this group is more strongly expressed in the dominant channel, whereas the L2
channel is less responsive to congruency under L3-triggered conditions. By contrast, the L1
Kazakh group exhibited a more balanced neurocognitive profile across the two background
languages, which may reflect differences in dominance balance, exposure, and everyday
language ecology. In practical terms, the data are consistent with the view that the L1 Kazakh
group may recruit both background languages more efficiently during meaning evaluation in
an L3-triggered setting, whereas the L1 Russian group shows a more asymmetrical
organisation in which L2 candidates are less efficiently differentiated from incongruent
controls at the processing stage indexed by the N400. A broader theoretical implication of the
dissertation is that the degree and direction of background-language involvement during L3
processing are shaped by learning history and system configuration, rather than being
reducible to a single universal supplier language. Research on third language acquisition has
long debated whether cross-language influence is preferentially sourced from L1 or from L2,
and whether one background language operates as a default provider of transfer or
interference. Some studies have reported strong L1 effects in particular domains, including
lexicon and morphosyntax, whereas others have argued for a privileged role of L2, consistent
with the L2 Status Factor, especially where L2 and L3 share learning contexts, age-of-
acquisition profiles, and metalinguistic routines (Ringbom, 1987; Hammarberg, 2001; Bardel
& Falk, 2007; Falk & Bardel, 2011; Bardel & Falk, 2012). More recent frameworks challenge
any simple hierarchy by proposing that cross-language influence can draw on the full
repertoire in a property-specific manner, as in accounts that emphasise structural proximity,
cumulative access, or representational availability (Slabakova, 2017; Westergaard et al., 2017,
Westergaard, 2019). The present dissertation contributes to these debates by showing that the

neurolinguistic signature of cross-language activation is sensitive to system configuration
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consistent with an experience-weighted architecture. The data support the position that both
background languages can be co-activated during L3-triggered semantic evaluation, but that
the functional consequences of co-activation depend on how strongly and directly the system
can map between lexical forms and shared conceptual representations across languages. One
of the central interpretive contributions of the dissertation is the proposal that mirror-image
trilingual configurations can differ in the efficiency of semantic access routes under L3-
triggered processing, producing two distinguishable functional profiles. In this context, the
conceptual distinction developed in the dissertation between “forked” and “roundabout”
access may serve as a compact explanatory summary of the mirror-image contrast
(Zhaksylykkyzy et al., 2026). The findings are consistent with the interpretation that when
learning sequence and system configuration yield relatively transparent access routes across
the background languages in relation to L3, the system may operate in a way resembling a
forked route, in which L3-triggered conceptual activation supports efficient recruitment of
both background languages and permits clearer differentiation between congruent translations
and incongruent controls within the N400 window. Conversely, when the functional distance
is greater and the L2 channel is less transparent relative to the dominant route, the system may
resemble a roundabout access pattern, in which L3-triggered processing does not consistently
support efficient L2 differentiation and may rely more strongly on mediation through the
dominant language. In this sense, the present findings are consistent with the view that the
observed behavioural imbalance between congruent and incongruent candidates reflects the
interaction of language distance, learning sequence, and system-level weighting during
translation recognition.

The dissertation also builds on classic work concerning lexical organisation and the
relationship between lexical connections and conceptual mediation. Potter et al. (1984)

articulated a framework for distinguishing lexical and conceptual involvement in bilingual
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processing, while earlier accounts such as Weinreich (1953) described bilingual lexical
structures associated with learning contexts in which one language is acquired with the
assistance of another. Within the interpretive framework adopted here, the mirror-image
contrast is consistent with the possibility that one learning sequence fosters stronger
integration of L3 into a shared conceptual network with more direct access across languages,
whereas the other sequence yields weaker direct links between the two non-dominant systems,
thereby reducing facilitation and weakening congruency differentiation in the L2 channel.
Under this interpretation, the L1 Russian group’s reduced L2 differentiation in the N400
window is consistent with a profile in which L2 receives less effective activation during L3-
triggered processing and in which conceptual verification in L2 is less robust under conditions
of mismatch, potentially reflecting weaker direct connectivity and greater reliance on
dominant-language mediation (cf. Gollan et al., 2005). By contrast, the L1 Kazakh group
shows a pattern more compatible with parallel activation of semantic representations across
the two background languages, in line with evidence supporting non-selective access and
parallel activation in bilingual processing more broadly (Grainger & Beauvillain, 1987,
Beauvillain, 1992; Grainger & Dijkstra, 1992; Grainger, 1993; Li, 1996; Spivey & Marian,
1999; Marian & Spivey, 2003). Taken together, the dissertation provides converging evidence
that trilingual translation recognition engages meaning-level evaluation, and that cross-
language activation is expressed not only in behavioural outcomes but also in time-resolved
neural markers of semantic mismatch. At the same time, the results indicate that co-activation
does not imply uniform efficiency across all channels. Rather, the system’s ability to
differentiate congruent translations from incongruent controls in the N400 window may be
modulated by learning sequence, dominance balance, and the strength of conceptual mapping
in the L2 channel. While participants were broadly comparable in educational background and

English proficiency, the absence of direct standardised proficiency testing, detailed language-
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of-instruction histories, and measures of cognitive individual differences, such as working
memory, constrains the strength of causal inference. These limitations mean that group
differences cannot be attributed exclusively to acquisition order or language distance without
careful qualification. Future work should therefore incorporate standardised language
assessments, richer language-history documentation, and cognitive profiling to strengthen the
explanatory resolution of neurolinguistic differences across mirror-image trilingual profiles.
In conclusion, the dissertation supports the claim that the congruency imbalance
observed in translation recognition reflects an experience-weighted lexico-semantic
architecture shaped by language distance and learning sequence. Where L2 is relatively less
transparent, and the functional distance between L3 and the background languages is greater,
the system may show a roundabout profile, characterised by reduced differentiation of L2
translation equivalents from incongruent controls during L3-triggered processing. Where
system configuration yields more transparent mapping and stronger integration across the
repertoire, the system may show a forked profile, supporting clearer N400 differentiation and
more efficient semantic verification across the two background languages. A particular
strength of the dissertation lies in the language combination examined. Kazakh, Russian, and
English differ substantially in typology, morphological structure, and sociolinguistic status,
thereby providing a valuable testing ground for models of multilingual lexical access that
have largely been developed on more closely related language pairs. The study is necessarily
constrained by sample size and group balance, and the findings should therefore be treated as
theoretically informative and methodologically demonstrative rather than strictly
confirmatory. Nevertheless, the consistent N400 modulations observed here demonstrate the
feasibility and value of neurolinguistic investigation of trilingual processing in under-
researched populations and provide a foundation for larger follow-up studies aimed at refining

models of cross-linguistic influence and multilingual lexico-semantic organisation.
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APPENDIX A
Experimental Stimulus List
Ne English verbs Kazakh Kazakh Russian Russian
Congruent Incongruent Congruent Incongruent
Translation Translation Translation Translation
1 come Key Koy MPUXOIHUTH yraThb
2 find Talby Tacy HaXOJUTh Hapyuarhb
3 drink imry ity IIUTh IIETh
4 let pykcat Oepy perci3 Kipy pasperarb paccTuiaTh
5 hit Ypy YTy yapuTh yaansiTh
6 broadcast OasHnay Oarnmapnay BEIATh BELIATh
7 show KepceTy KeTepy MOKa3bIBaTh MOKaJIbIBATh
8 wet BUTFAIIAHBIPY BIHFAMCHI3AaHy YBIIQXKHSATD yBaXKaTh
9 smell uickey uipy HIOXaTb HYJIUTh
10 leave KAJIJIBIPY KOJIAaHy OCTaBUTh OT/1aBaTh
11 learn OKY 010 YUUTh yceub
12 catch ycTan auy YIITaCTBIPY JIOBUTH JIAUTh
13 burst KapbLLy XKaObLTy JIOTIHYTh JI0TIaTh
14. know oimy oypy 3HaTh 3peTh
15 say anTy aHxay CKa3aThb CKaKaTh
16 ring HIBIPbLIAY LIBIPBILITAY 3BOHUTH 3yOpHUTH
17 take any amry B3SThb BpaTh
18 mow opy opay KOCUTh KOIIUTh
19 knit TOKY TOJLy BS3aTh BSHYTb
20 quit TacTay TOCY Opocath OpoauThH
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Ne English verbs Kazakh Kazakh Russian Russian
Congruent Incongruent Congruent Incongruent
Translation Translation Translation Translation

21 wear KHIO KYILy HOCUTb HEXUTh

22 hear ecry ecy CIIyIIAaTh CILYKUTb

23 grow ecy eIy pactu paccedb

24 slide ChIpraHay CBIOBIpIIAY CKOJIb3UTh CKPENUTH

25 sell caty cakray IIpOJaBaTh IIOMOraTh

26 swell iciHy 1371eHy pacryxaThb pacKpbIBaTh

27 sing ©JICH alTy OKIIC alTy [I€Th acThb

28 tear KBIPTY JKBIFY pa3pbIBaTh pa3buBath

29 shear KBIPKY KBICY CTpUYb CYECTh

30 lose YKOFaNTY JKopraay TEPSIThH TEpIETh

31 slit Kecy KETy paspes3aTh pa3aenuThb

32 recast TYPJICHAIPY Typereiy BUJIOU3MEHSTh BJIa/IbIYECTBOBATh

33 feed TaMaKTaHIbIPY TYpPaKTaHIBIpY KOPMMUTH KOPUYUTh

34 creep eHOCKTEY ereney MOJI3TH MOTETh

35 steal ypiay yuiray KpacTh KPBITh

36 underbid OaraHbI OasHgama cOuBaTh LIEHY cOpouIropoBarthb
TOMEHJIETY TaTChIpy

37 seek 13aey ity UCKaTh UCTIeYb

38 saw apainay apJjaHy IIUJINTD TUTaKaTh

39 get any azy IIOJIyYUTh pUyYaTh

40 sew TITY Ti3y LIUTh KUTh

41 sink oary Oary TOHYTb TEpIEThH
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Ne English verbs Kazakh Kazakh Russian Russian
Congruent Incongruent Congruent Incongruent
Translation Translation Translation Translation

42 run KYTipy KETKIZY Oexarb 0enuTh

43 g0 Kypy KETy UITH Urpath

44 spend OTKi3y OTIHY TpaTUTh TPaBUTh

45 lie xKaTy xKamay JeXKaTh JeryaTh

46 cast JAKTBIPY JAnbUIIAY KUJATh KUBaTh

47 dream apMaHaay apkaiay MeuTaTh MOJIYaTh

48 shut xaly KaTy 3aKpbIBaTh 3aJ1aBaTh

49 begin Oacray Oarray HayaThb HaXaTh

50 inset KOHJIBIPY KOCTBIPY BCTaBJIATh BCTaBaTh

51 break CBIHJBIPY ceKipy clIOMaTh co3/1aTh

52 sleep YUBIKTAy YMBITY cIiaTh CIlIeYb

53 win KEHY Kery BBIUTPaTh BBISIBIISITH

54 throw TacTay TanTay Opocuth OpoauThH

55 upset PEHXITY pyXTaHy oropuarb Orpaxaarthb

56 outbid KaliTa caThlll aJly ~ KapCbUIBIK TAHBITY IE€pEKyNaTh [IepeunTaTh

57 sweep CBIIBIPY CYpBIITAY MOJAMETATh MOTPEOUTH

58 fall Kyj1ay Kypay najarb MAJTHATh

59 spread Tapary TYCIHY pacnpoCTpaHsATb  PErUCTPUPOBATH

60 have ue 0oy UKEMJICHY UMETh u37aTh

61 burn Kary KYTY Kedb KaTh

62 build KYpacTbIpy KYIIAKTacy CTPOUTH CHUJIUTH
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Ne English verbs Kazakh Kazakh Russian Russian
Congruent Incongruent Congruent Incongruent
Translation Translation Translation Translation

63 cost Typy Oara TBIFY CTOUTD CTPOYUTH

64 see Kepy KOKTEY BUJIETD BUTATH

65 stand TYPY TyJey CTOSITH CTpEJIATh

66 wed yilleny yiipeny JKEHUTHCS JKEPTBOBATH

67 cut Kecy Kepy pe3artb peuiaTh

68 bite TicTeY TBICTAY KycaTtb KyTHTb

69 bend oyriny Oeunicy COTHYTh cobpathb

70 reset KaiiTa OpHaTy KYIIHSI CaKTay BIIPABIIATH BITHCATh

71 split xKapy KaTTay KOJIOTh KOpathb

72 spoil oynaipy Oexiny MOPTUTD MO3HATH

73 hew mady IIaFy pyouThH pemarhb

74 forecast 6oipKamay Oexkemaey IIPOrHO3UPOBaTh  MPOHYMEPOBATH

75 overcast OypkeHy oynaipy IIOKPBITHCS IIOTPETHCS

76 make xKacay xKapy JenaThb JeTUTh

77 keep caKray caHay XPaHUTh XpaneThb

78 sweat Tepiey TopJay IIOTETh II0TE€Yb

79 shed Tery TeOy IIPOJIUTh npooUTh

80 rid KYTBLIY KYpFraTy n30aBIATHCS n30anoBartb

81 feel cesy CBIpY qyBCTBOBATh YeCTBOBATH

82 thrust urepy urepy TOJIKATh TOITaTh

83 swim KY3y KYTY I1aBaTh TUTaBUTH

84 spit TYKIpy Tycipy IJ1eBaTh [Ia4yKaTh
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Ne English verbs Kazakh Kazakh Russian Russian
Congruent Incongruent Congruent Incongruent
Translation Translation Translation Translation

85 think oilnay OKTay OyMaTb TyOuTh

86 bust oy3y oe3y B3JIOMATh B3BECHUTH

87 dig Kazy KOCy KOIaTh KOMTETh

88 SOW cedy cenrey CesTh cepeThb

89 fit coliKec Kely CBIKBLIBIKTAY CCOOTBETCTBOBATh COBEPILIEHCTBOBATH

90 blow ypaey ycy IyTh JpaTh

91 hurt Kapayay JKaJIBIFy paHuTh pPOIUTH

92 strew nianry maiy CBIIATh CBICKaTh

93 spring CeKipy CerKiney IIPBITHYTh IIPBICHYTh

94 bet 6acrecy Oekity JepKaTh mapu JIepEBEHETh

95 hold ycray ypraay JepKaTh Jeprarb

96 telecast Tapary TOKTaTy nepeaaBaTh nepezearhb

97 forget YMBITY YMTBLIY 3a0bITh 3eBaTh

98 choose TaHaay TOKTay BbIOpATh BOEBATh

99 set OpHaTy OTBIPY yCTaHaBIIMBAaTh YCUJIMBAThCS

100 earn TabbIc Taby TaHbIC Taly 3apabaThIBaTh 3apyMsIHUBATh

101 fight Kypecy Kepiry Ipatbes OYThCs

102 offset BIFBICTBIPY BIHTAJIaHy CMeIlaTh CMEHUTH

103 beset KopLiay KOpFray OKpYyXaTb OKPBUISTH

104 hide TBIFBLTY TaHbIpKAY IIpsTaTh IIPBICHYTh

105 buy CaThIIl Aty CapFBUITTaHy KyIIUTh KyTaTh
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APPENDIX B
Participant Information Sheet and Informed Consent Form for Participation in a
Neurolinguistic Study (English Translation and Original Kazakh and Russian Versions
Used in the Study)
Dear participant,
This experiment is conducted to examine the language skills of trilingual speakers.
The restrictions for participation in this study are as follows:
o presence of neurological disorders, including epilepsy, seizure syndrome,
schizophrenia, psychosis, or other relevant conditions;
J use of psychoactive medication within two weeks before participation;
J in case of visual impairment, optical correction is required, such as corrective glasses,
contact lenses, or other vision-correction aids.
Study procedure
After reading the aims of the study and signing the informed consent form, you will be invited
to the Brain Institute of Al-Farabi Kazakh National University to participate in the study,
which consists of two parts.
Part 1. Interview
You will be asked to answer several questions.
Part 2. EEG recording during a computer-based cognitive task
The second part of the study involves completing a computer-based task while EEG is
recorded simultaneously. EEG recording will be carried out using equipment produced by the
Russian company Neurosoft. This equipment is completely safe for your health.

Confidentiality of the data obtained from you
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Confidentiality of the study is guaranteed. Access to the research data, coded by numerical
identifiers, will be available only to the research team listed below. Each participant may
receive only the results of their own participation.

Right to withdraw from the study

Your participation is voluntary, and you may withdraw from the study at any stage without
consequences. The researchers also have the right to exclude you from the study at any stage
if you violate the study instructions.

We invite you to participate in this neurolinguistic study.

Registration for participation in the study is available by phone: +7XXXXXXXXX

CONSENT TO PARTICIPATE IN A SCIENTIFIC STUDY

Dear participant,

This experiment is conducted to assess the language skills of trilingual speakers. It is
anonymous and conducted strictly for scientific purposes. Participation in the study is
voluntary.

Please read the information provided about the experiment carefully. If you have any
questions, please ask the experimenter before the experiment begins. Following this, please

provide your personal details to confirm your consent to participate in the experiment.

1. I confirm that I have read and understood the information about the experiment being
conducted.
2. I understand that my participation is voluntary and that I have the right to withdraw at

any time without giving a reason.
3. I agree to participate in the study described above.
4. I understand that my data will be used for scientific research purposes and will be

deleted after the completion of the study.
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5. I agree that the obtained results may be used in scientific publications.

Full name Signature

Date:

Phone number

Note: The results of the assessment may be provided to you upon request after the completion
of the study or as your data are being processed.

If you have any questions, you may contact:

1. Zhaksylykkyzy Karlygash

Email: zhaksylykkyzy.k@kaznu.kz

Tel.: +7 XXX XXXXXX
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HEWPOJMHI BUCTUKAJIBIK 3EPTTEYT'E KATBICYFA APHAJIFAH
AKIHHAPATTBIK ITAPAK KOHE AKITAPATTAH/ABIPBIJIFAH KEJIICIM
KypmerTi 3epTTeyre KaThICYyIIIbI,

Byt skcniepuMeHT YIITUIAL TYIIFaiapAbIH TUINIK JaFAbUIapblH aHBIKTAY MAaKCaThIHIA
KYpTi3iieai.

Ocpl 3epTTeyre KaTblCyFra KOWbUIATHIH IEKTEYIep:

J HEBPOJIOTUSUIBIK aypyJsap, OHBIH 1IIiH/Ie AMUJICTICUs, KYPBICY CHHIPOMBI,
m30QpeHus, Icuxo3ap Hemece 0acka Ja THICTI Karaaitiap;

. 3epTTeyre KaThICyJaH €Ki anTa OypbIH ICUXO0AKTHBTI IIpernaparTapsl KOJIAaHy;

o Kepy KalineTinae Macenenep OOJFaH jkariaiiia Kepyii Ty3eTyre apHalFaH
OIITUKAJIBIK KYpaJIJapbl, MbICAJIbI, TY3€TYII1 Ke3UIAipiK, InH3a HeMece 0acKka 1a Ty3eTy
KYpaJllapbIH NaialaHy KaxKer.

3epmmey0i scypeizy mapmiobi

3epTTeyiiH MaKcaTTapbIMEH TaHBICHII, 3ePTTEYTe KaThICYFa apHaJFaH aKnapaTTaHAbIPbUIFaH
KeJiciMre Koj KoiranHaH keifin, Ci3 an-Papabu atbiHnarsl Kazak YATTBIK YHUBEPCUTETIHIH
MH¥ HHCTHTYTBIHA 3€pTTEyre KaThICy YIIiH IIaKbIPbUIACKI3. 3epTTey €Ki 06JiIMHEH Typabl.
1-66nim. Cyxbam

Cisre OipHerie cypakka xayan 6epy KakeT O0aIbl.

2-601im. Komnvromepiik KOZHUMUBMIK MANCLIPMAaHbl OpblHOay Kezinde2i DI scazdacwi
3epTTeyaiH eKiHIli 6eiMi KOMIBIOTEPIIIK TallCBIPMaHbl OPBIHAAYAAH KOHE OChI YaKbITTa
D0T ka30acblH CHHXPOH/IBI TYPJE KYPrizyneH Typaabl. D3OI xka3z06ackl peceimik
«Heiipocodt» (hupmaceIHbIH anmapaTsl apKbUIbl XKypriziieni. byn annapar Cizaig
JICHCAYJIBIFBIHBI3 YILIH TOJIBIK KaYIIcCi3.

CizzieH anbIHFaH AEPEKTEPAIH KYTHIIbLIBIFBI
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3epTTeyaiH KYNUAIbUIBIFbI KeNUAeHAIpiiaeal. PeTTik HeMipiepMeH KOITallFaH 3epTTey
JepeKTepiHe TeK TOMEHE KOPCETUINeH 3epTTeyLIiIep TOObI FaHa KOJI )KETKi3e ajaibl. Opoip
KaTBICYIIBI TEK ©31HIH 3€pPTTEYy HOTHKEIIEPIH aa anajpl.

3epTTeyre KaTbiCyJaH 0ac TapTy KYKbIFbI

Ci3niH KaThICYBIHBI3 €pIKTI CHIIaTKa ue, )koHe Ci3 3epTTeyiH Ke3 KeIreH Ke3eHIH e
eIIKAHal caljapchl3 KaThlcyaan 6ac TapTa anacei3. CoHmaii-aK, 3epTTey HyCKayJIbIKTapbIH
OysraH karmaiifa, 3eprreymiiep Ci3ai 3epTTey/iH Ke3 KeJIreH Ke3eHIH e 3epTTey IeH IIbIFapy
KYKBIFBIHA H€.

Ci3ni HeMPOIMHTBUCTUKAIIBIK 3ePTTEYTe KaThICYFa [IaKbIpaMblI3.

3epTTeyre KaTbicyFa xka3bl1y Teneonsl: +7 XXX XXXXXX

FbIJIBIMU 3EPTTEYT'E KATBICYFA APHAJIFAH KEJIICIM

Kyp™MeTTi sKcriepuMeHTKe KaThICYIIbI,

Byt skcniepuMeHT YIITUIAL TYIFadapAbIH TUINIK JaFAbUIapblH aHBIKTAY MAaKCaThIHIA
KYpriziieai. DKCIepUMEHT aHOHUM/1 TYPAE KOHE TeK FhUIBIMU MaKCcaTTa OTKi31Ie 1.
3epTTeyre KaTbICy epiKTi OOIBIN TaObLIAIBI.

DKCIIEpUMEHT Typalibl YCHIHBUIFAH aKIapaTiieH MYKUAT TaHbICHIN MIbIFbIHBI3. Erep Cizne
CYpaKTap TybIHAACA, SKCIIEPUMEHT OacTajfaHFa JAeHiH OJap/abl SKCIIEPUMEHT KYPTi3ylire
KOIOBIHBI3Fa Oouazpl. OchllaH KeiiH HKCIIEpUMEHTKE KaThICyFa KeJliCIMiHi3/1 pacTay YIiH
JKEKE JIEPEKTEPiHi3/11 TOATHIPYBIHBI3IBI CYPaMBbI3.

MeH KYpri3iieTiH SKCIepUMEHT TypaJibl aK[apaTIeH TaHBICKAHBIMIbI PACTalMBIH.

MeHiH KaTbhICybIM €PIKTi €KEHIH jKOHE Ke3 KEeJITeH YaKbITTa ce0en TyCiHaipMel 3epTTeyAcH
6ac TapTyFa KYKbIFbIM 0ap €KeHiH TYCIHEMIH.

MeH xorappla cUNIaTTaIFaH 3epTTeyre KaThICyFa KelliCEeMiH.
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MeHiH aepeKTepiM FRUTBIMU 3epTTEY MAKCAThIH/IA Taii1aJaHbLIATHIHBIH KOHE 3ePTTEY
asiKTaJFaHHAH KeHiH )KOWBUIATBIHBIH TYCIHEMIH.

AJBIHFaH HOTHXKEJIEPiH FhUIBIME KapusUIaHbIMIap/a Mai1aganbuyblHa KeliciM OepeMiH.

ATBI-K6HI Koubr

Kyni:

Tenedon HeMipi

Eckepty: XKyprizinren 3eprrey HoTmkenepi Ci3aiH KallayblHbI3 OOHBIHIIA 3€PTTEY TOJBIK
asIKTaJIFAHHAH KeiH HeMece AepeKTepiHi3 OHENTeH COH YChIHBUTYbl MYMKIH.

Cypaxrap TybIHIaFaH jKaraiiia TeMeHieri oainansic nepekrepi OolibiHIIa xabapiacyra
0oaam!:

1. Kakcpuibikkpi3sl Kapubram, MA

Email: zhaksylykkyzy.k@kaznu.kz

Ten.: +7 XXX XXXXXX
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WH®OPMAIIMOHHBIN JTUCT O COIJIACUU HA YYACTHE B
HEWPOJMHIBUCTUUYECKOM UCCJIEJJOBAHUM

YBakaeMblll yYaCTHUK KCIIEPUMEHTA, JAHHBIM SKCIIEPUMEHT IIPOBOAUTCS C LICJIBIO
OIpEJICJICHUS SI3IKOBBIX HABBIKOB TPUIIMHIBOB.

OrpaHu4eHUs MU B IPUHATUN YYacTUS B TJaHHOM HCCJIEIOBAHUU SIBISIOTCS CIIEAYIOIINE:
J HaJINYKME HEBPOJIOTUYECKUX 3a00IeBaHM (3MUIICTICUS, CYIOPOKHBIA CHHIPOM,
mM30(peHus, IICUX03bl WIH Jp.);

J IPUMEHEHHE TICUXOAKTUBHBIX MPENapaToB 3a 2 HeJleN! A0 y4acTus;

J [pY HAJTMYUU TPoOJIeM CO 3peHHEM HEOOXO UMbl ONITHYECKUE aKCEeCCyaphl IS
KOPPEKINH 3peHHs (KOPPEKTUPYIOILINE OYKU, KOPPEKTUPYIOIINE JINH3BI U JIP.);
IIpoyedypa npoeedenus uccredoeanus

[Tocne o3HaKOMIICHHS C IIETSIMH HAIIETO UCCIIEI0BaHMS U MOANKUCAHMS COTIacus Ha y4acTHe
B uccnenoBanuu Bel Oynere npurnamensl B MactutyT Mosra KasHY um. ans-®apabdu, Ha
Hayaso MCCIEeIOBAHUS B IBYX YaCTAX:

Yacms 1. Unmepévio

Bam Heo6xo1umo OyAeT OTBETUTh Ha HECKOJIBKO BOIIPOCOB.

Yacmy 2. D3I 3anuce npu 66ino1HeHUU KOMAbIOMEPHOU KOSHUMUBHOU 3a0ayul

Bropas uacTh ncciieoBaHUs 3aKII0YACTCS B BBIITOJHEHUH KOMITBIOTEPHOH 3a/1a41 C
cUHXpOHHOM 3anuckio D1, 3anuce 331" Oyaer mpoBOAUTHCS HA anmapaTe POCCHICKOM
¢bupmer «Hetipocodt». JlaHHBI anmapar sBJseTcs NOTHOCThIO Oe30macHbIM i1 Batero
3I0pOBBSI.

KondpuneHmaabHOCTh MOMyYEHHBIX OT BaC TAHHBIX

KondpuneHmaabHOCTh UCCIIE0BaHUS rapaHTHpoBaHa. J[ocTyn K KOAUPOBaHHBIM

HOpﬂIIKOBOfI HYMCpaL[I/Ieﬁ JaHHBIM UCCJICOOBAHUA 6y,Z[YT HUMCTb TOJIbKO HUKCYKA3aHHAad
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rpynna uccienoBatesnei. Kaxaplii yYaCTHUK MOYXET IOIYYUTh TOJIBKO PE3YJIbTAaThl CBOETO
HCCIIEN0BaHUS.

IIpaBa Ha OTKa3 OT UCCIIENOBAHUS

Bare yuactre HocuT 100OpOBOJIBHBIN XapakTep, U Bel MoXeTe 0TKa3aTbes OT y4acTus B
HCCIIENOBAHNM HA JIIOOOM M3 €ro 3TanoB 0e3 Kakux-1u0o nocieacTsuil. Mcciaenosarenu
MMEIOT TaKXe MPaBo UCKIIIOYUTh Bac U3 ucciaenoBanus Ha J000M U3 €ro 3TaIloB B CiIydae
HapylleHus BaMu HHCTPYKIUI UCCIIEIOBAHMSL.

IIpurnamaem Bac npuHATH y4yacTUE B HEHPOJIUHIBUCTUYECKOM UCCIIEAOBAHUM.

3anuce Ha yyacTHe B HCCIEI0OBAaHUN POU3BOIUTCA 1O TenedoHaMm: + 7X XX XXX XXX

COI'VTACHME HA YYACTHUE B HAYYHOM UCCJIEJOBAHUHA

YBakaeMblil yUaCTHUK JKCIIEPUMEHTA, JAHHBIA SKCIIEPUMEHT IIPOBOAUTHCS C LIEJIBIO
OIpEeJIEICHUS A3BIKOBBIX HABBIKOB TPWJIMHIBOB. [{aHHBIN 3KCIIEPUMEHT IIPOBOJUTCS
aHOHMMHO, B Cyry00 Hay4YHBIX LEJIAX. YYacTHE B UCCIEA0BAaHUU JOOPOBOIBHOE.
BHuMarteapHO 03HAKOMBTECH C MIPEIOCTABICHHON Bam nH(popMmalmeit 06 sKkcepumMeHTe.
Ecnun y Bac BO3HUKIIN BOIIPOCHI, 3a[JaliTe UX DKCIIEPUMEHTATOPY 10 Hayalla SKCIIEPUMEHTA.

ITocne Toro MMPOCUM 3allOJIHUTDh Balllk JJAHHBIC O COIJIaCUH HAa Y4aCTHUC B OKCIICPUMCHTC.

1. S moaTBepIKaal0, YTO sl O3HAKOMIICH(-a) ¢ MH(OpMAIHel 0 TPOBOIUMOM
JKCIIEPUMEHTE;
2. 51 moHMMaro, 4TO MOE y4acTHE SIBJSIETCS JOOPOBOJIBHBIM U UTO S UMEIO NIPaBO YWUTH B

mo60e Bpemsi 0e3 00bsICHEHUS IPUYNH;

3. 51 cornaceH yyacTBOBaTh B OIIMCAHHOM BBIIIE UCCIICIOBAHUM;

4. 51 o3HaKoMIIeH(-a) ¢ TEM, YTO MOM JJaHHbIE OYyT HCIIOJIb30BaHbl B HAYYHOM
UCCIIEIOBAaHUH U OyyT ylaJleHbl, IOCIIE 3aBEPILCHUS UCCIIEIOBAHUS;

3. 51 cornaceH Ha UCHOJIB30BAHUE MONYUYEHHBIX PE3YJIbTATOB B HAYYHBIX ITyOIMKALIMSAX.
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Homepa tenedona Hara:
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Tel: +7 XXX XXXXXX



202

APPENDIX C
Ethics Approval Documents
«ON-OAPABU ATLIHAAFLI o HEKOMMEPYECKOE AKLIHOMEPHOE OBLIECTBO
KA3AK ¥NTTbIK YHUBEPCUTETI» «KA3AXCKUW HAUMOHANBHLIA
KOMMEPLIMANGIK EMEC AKLIMOHEPIK KOFAMb! . YHUBEPCUTET UMEHU ANb-®APAEU»
FHNBIM X3HE MHHOBALMANKIK MWIK AENAPTAMEHT NO HAYKE
KbI3MET XOHIHAEMN AENAPTAMEHTI N3k “ l"HHCBALLMUHHOV AEATENBHOCTA
MEPTINIKTI STUKANBIK KOMUTET B NOKANbHbBIA 3TUYECKMUIA KOMUTET
2 WaVe o / /]
or L w179
Ha N2, oT.

Oxobpenne JTokaasuoro Yruueckoro Komurera
ITpotoxon Ne IRB-A843
(IRBO0O010790 al-Farabi Kazakh National University IRB #1)

Hlaspanue neene10nareILekoro npoekTa: « Passirrie nHTerpaTHBILIX HAYINLIX
uecaerosanmii no meiiponayken

Jara oaobpennsa: 20,05.2025 r.

Jara sasepuenns onobpenns: 19.05,2026r,

20 mas 2025 r. na sacesannn Jokaabroro  Jriteckoro komutera KasHY mvenn anp-
Gapabn  6w1  paccMOTpeH  oTueT npockta  «PaIBHTHE MHTErPATHBHLIX  HAYMHBIX
HCCACAOBANMIT MO HEHPOHAYKE», MOATOTORICHHBIL  COTPYIHHKAMY Kasaxckoro
HaustonaibHoro yHUBEPCHTETa WMeHH aih-Dapadi B paMkax KOHKYPCZ Ha  TPOTPAMMHO-
ueteroe QUHAHCHPOBARNE 110 HAYYHBIM. HAYMHO-TCXHHUCCKUM nporpaMvan Ha 2024-2026
rojisl 10 IPHOPHTETHOMY Hanpasienuio 5. «Hayka o skwsew W 370poBbew, NYHKT 8.
«Heiiponaykar, Hayunwii pyxosoamrens — PhD  XKoazscosa MK, Ilocne  m3yuemus
NPCACTABMCHHLIN JIOKYMEHTOB OBUIO NPHHATO PCIICHHC NPOLIHTL OJ00pPEHHE  JAdHHOID
NPOEKTHOTO HCCAENOBAHNA.

Hecaeporatenn obazauel nugopyupopars  Jlokansuwit Friaecknii Komuprer o aobnix
NPCANONAracMbIX  H3MEHEHHAX B NPOTOKOJE 3apaHee N NPEIOCTABIATB  HCOOXOAMMBIC
JIOKYMCHTRI JUTA PACCMOTPCHHA. 38 HCKJIIOMCHHEM TeX CVHacs, Korja nos00HEe WIMEHEHNA
HEOOXOIMMEI 1 HEMEUTEHHOIO NPCIOTBPALICHNS BPEIA JUIH VYAaCTHHKOB Hecaeaosanns. O
MOOEIX CEPLE3HRIN W HEOKIIAHHBIN HeOAronpHATHEIX COOBMTHAX HWIN JAPYIHN OCTOKHCHHRX.
NPEACTARIMOMMN PHCK VI8 CYOLEKTOR HCCASIOBAHNA. J0&HO ObiTh gosnoweno Jlokatsnomy
FrreckoMy KOMHTETY B Kparyaiime cpokn.

3asBKH HA npojnenHe OJ0OPEHMA  BMECTC € OTHCTOM O MpojcaaHHoN pabore 3a
MHHYBLUIHI nepHoj JeficTsud 0100peHns 10K b NoAaBarses 1a 30 aHeil 10 JaTel HCTeueHHs
CPOKA 000PEHNS JTAHHOMO HCCICI0BAHNS.

Vearaesa T'M.

Mpeaceparens JIDK

000590




«9N-OAPABU ATbIHOAFbI
KA3AK ¥NTTbIK YHUBEPCUTETI»

KOMMEPLIUANBIK EMEC AKLUMOHEPNIK KOFAMbI ‘

FbI/IbIM XoHE MHHOBALMANBIK
KbISMET X©HIHAET AENAPTAMEHTI

MWK
N3K

XKEPTIIIKTI 9TUKA/IbIK KOMUTET

203

HEKOMMEF’HECKOE_‘AKLMOHEPHOE OBUIECTBO
«KA3AXCKUIA HALIMOHANBHbIA
YHUBEPCUTET UMEHU Allb-®APABU»

AENAPTAMEHT MO HAYKE
n MHHOBALIKIOHHOIZ AEATENBHOCTW
NOKANbHbIN 3TUYECKUN KOMUTET

or 30 0%, L06 \g FdS

Ha Ne ij

OT. ﬂﬂ/&(‘{,’

Conclusion of the Local Ethics Committee

1 Full name of PhD student Zhaksylykkyzy Karlygash
2 Specialty (educational programme) of 8D02303 — Linguistics
doctoral studies
3 Period of Doctoral Studies (PhD 2019-2022
Programme)
4 Thesis Title and Date of Approval Neurolinguistics of trilingualism: markers of
lexico-semantic processing in cross-language
interaction, 06.04.2026
5] Information about scientific supervisors — Ibrayeva Zhanar Kulmatovna, Doctor of
Full Name (if applicable), position and Philology, Associate Professor at Al-Farabi
place of employment, academic degree, and Kazakh National University, the Republic of
citizenship Kazakhstan
Kustubayeva Almira Melsovna, Candidate of
Biological Sciences, Professor at Al-Farabi
Kazakh National University, the Republic of
Kazakhstan
Holly Myers, PhD, Professor at the University
of Delaware, USA
6 Research objects the processes of cross-language interaction
and lexico-semantic processing under
conditions of trilingualism, based on Kazakh,
Russian, and English
7 Violations during the planning, evaluation, No violations identified
selection, and conduct of research
8 Violations during the dissemination of No violations identified
research results
9 How were the rights, safety, and well-being | There were no wildlife or habitat objects in the
of the research objects protected (in the case | study
of living organisms and the environment)?
10 | Absence or presence of the use of artificial No artificial intelligence technologies were
intelligence technologies in the preparation used in the preparation of the dissertation
of the dissertation research research
11 | Approval number IRB — A2030
12 | Date of research approval 23.04.2026
Chair of LEC ﬁ G. Ussatayeva
574
Secretary of LEC &,-_i,‘;:m'?,}f\ o S. Madiyev
N




