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EMOTIONS, MOTIVATION, AND THE BRAIN: THE ROLE OF NEUROSCIENTIFIC APPROACHES
IN DEVELOPING FOREIGN LANGUAGE COMPETENCE

The growing integration of neuroscience into educational fields has significantly transformed our understanding of language learning
processes. Emotions and motivation, once considered secondary psychological factors, are now recognized as central neurocognitive
mechanisms influencing language acquisition and the development of language competence.

The article examines how neuroscientific approaches illuminate the interaction between emotional states, motivational systems, and
brain processes involved in language learning. Drawing on interdisciplinary research in cognitive neuroscience, psycholinguistics, and
educational psychology, the study synthesizes theoretical models and empirical evidence demonstrating that emotional regulation, reward
systems, attentional networks, and memory consolidation mechanisms jointly determine the effectiveness of language learning.

Particular attention is paid to the role of stress, anxiety, and positive emotions in shaping neural connections that ensure the long-
term retention of linguistic material. The neuroplasticity of the adult and adolescent brain is also analyzed, along with the significance of
social interaction in activating motivational circuits. The article argues that integrating neuroscientific knowledge into language teaching
methodology can enhance learner engagement, optimize cognitive load, and contribute to the formation of sustainable language competence.

Practical recommendations are proposed for creating an emotionally safe learning environment, supporting intrinsic motivation
strategies, and implementing neurodidactic approaches. Prospects for further research aimed at experimentally verifying the effectiveness
of such interventions are also outlined.
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Yymax Hamanin Anamoniiena,
Kanouoam (hinono2iuHux HayK, OOYyeHm,
Kuiscoruil nayionanonuu ynieepcumem imeni Tapaca [lleguenka

EMOIIIl, MOTUBAIIISI TA MO3OK: POJIb HEMPOHAYKOBUX IIIXO/IIB
Y PO3BUTKY IHHIOMOBHOI KOMIIETEHTHOCTI

3pocmaroua inmezpayis netiponayKu 8 0C8IMHI 2ay3i CYymMme8o mpancghopmysana Hawe po3yMiHHs npoyecie euguenHs mos. Evoyii ma
Momueayis, AKi paniuie 68aANCATUC OPY2OPAOHUMU NCUXONOLTUHUMU YUHHUKAMU, HUHI GUSHAIOMbCA YEHMPATbHUMU HEUPOKOSHIMUGHUMU
MEXAHI3Mamu, Wo 6NAUBAIOMYb HA 080I00IHHI MOBOI MA PO3BUMOK MOBHOT KOMNEMeHmMHOCHI.

Y emammi posensidaemuvcs, sk HeUpoHAyKko8i nioxoou SUCGIMIIOMb G3AEMOOIN0 MIdC eMOYIUHUMU CMAHAMU, MOMUBAYIIHUMU
cucmemamy ma MO3KO8UMU NPOYecamil, 3aayieHuMu 00 eusuenHs mos. CRuparyucs Ha MiHCOUCYUNTIHAPHI 0OCTIOHCeHHs Y chepi KoeHi-
MUBHOI HEUPOHAYKU, NCUXONIHEBICMUKU MA OCBIMHbOIL NCUX0N021T, OOCIIONCEHHSL Y3A2AIbHIOE MEOPEeMUYHI MOOeLi ma eMNIpUYH OaHi, sKi
0eMOHCIPYIONb, WO eMOYIUHA Pe2YIAYIs, CUCTEMU BUHA2OPOOU, MePeXCl Y8azu ma MexanisMu KOHCOrioayii nam smi cniibHO 8U3HAYAIOMb
YCNIWHICMb MOBHO20 HAGYAHHS.

Ocobaugy ysaecy npudineHo poni cmpecy, mpugodCHOCMI Ma NO3UMUSHUX eMOYIll Y (hopMYBaHHI HeUPOHHUX 38 A3Ki6, Wo 3abe3neuyoms
dogzompusaie 30epedcentst MOGHO20 Mamepiany. AHANI3YIOMbCS MAKOIC HeUPONIACMUYHICMb MO3KY OOPOCIUX | NIONIMKI8, d MAKONC
SHAYEHHS COYIANbHOI 83aEMOOI 05l akmueayii MOMUAyiHUX KoHmMypis. Y cmammi o0IpyHmogyemuvcs, wjo iHmezpayis HeUPOHAYKOBUX
3HAHL Y MEMOOUKY BUKIAOAHHS MOG MOJiCe NIOSUWUMU 3AY4eHICb 3000Y8aYi6 0CGIMU, ONMUMIZY8AMU KOCHIMUBHE HABAHMAICEHHS MA
cnpusimu )opmysartio cmitlkoi MO8HOI KOMNEMmeHmMHOCMI.

3anpononosano npakmuuni pekomeHoayii w000 CMEOpenHs eMOYIHO OE3NEUHO20 HABUANILHO20 CepedosUd, BUKOPUCTNAHHI CINPa-
meziti NIOMPUMKU BHYMPIWIHLOI MOMUBayii Ma 6npoBadI’CeHHs HeupoOUOaKMUYHUX Nnioxodie. OKpecieHo nepcneKmuu Nnooanbuux
00CNi0JNCeHb Y HANPSIMI eKCNePUMEHMalbHOL NepesipKi ehekmusHOCMI MAKux po3giook.

Knrwouosi crnosa: inuiomosna Komnemenmuicms, HeUpOHAyKd, eMoyii, MOMUsayis, HeupooCceima, KOSHiYis, 3aC8OEHHS OPY20i MOBU.

The relevance of the topic is driven by the growing interest in neuroscientific mechanisms of learning and the need to integrate
contemporary brain research into language teaching methodology. In the context of increased cognitive and emotional demands,
understanding the role of motivation and emotions in the formation of sustainable language competence becomes particularly
significant.

Analysis of Recent Research and Publications Addressing the Problem. Language learning is a complex cognitive activity
involving multiple interacting systems, including perception, memory, attention, emotion, and motivation. Traditional approaches to
second language acquisition (SLA) emphasized linguistic input, practice frequency, and instructional techniques, often overlooking
internal neuropsychological processes. However, recent developments in neuroscience have demonstrated that affective and
motivational states are not peripheral but fundamental components of learning (Alanazi & Hammaad, 2025; Hao, 2024; Nur &
Nurfadhilah, 2024; Sahril & Nurfadhilah, 2024; Zhang & al., 2024; Ansari & al, 2012).

Aim of the article is to analyze the role of neuroscientific approaches in explaining the interaction between emotions, motivation,
and brain processes in language learning. The objectives include synthesizing theoretical models, examining empirical findings, and
outlining pedagogical implications for language teaching practice.
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Presentation of the Main Research Material. Emotional responses influence attention allocation, memory encoding, and
decision-making, while motivation determines persistence, effort, and goal orientation. Understanding how emotional and motivational
processes are instantiated in neural systems has become a major focus of interdisciplinary research. Neuroscientific methods such as
functional neuroimaging, electrophysiology, and neurochemical analysis have revealed that language learning depends on dynamic
interactions between cortical and subcortical structures responsible for affect regulation, reward processing, and executive control.
These findings challenge earlier educational paradigms that treated cognition as separate from emotion. The purpose of this article is
to synthesize current knowledge on the neural foundations of emotion and motivation in language learning and to analyze how these
processes contribute to the development of language competence. The paper also explores how neuroscientific insights can inform
pedagogical practices, leading to more effective and learner-centered language instruction.

Theoretical Foundations

Language Competence as a Neurocognitive Construct

Language competence encompasses phonological, lexical, grammatical, pragmatic, and sociolinguistic abilities. From a
neuroscientific perspective, these components rely on distributed neural networks rather than isolated brain regions. Language
processing involves coordinated activity across frontal, temporal, parietal, and subcortical structures. Importantly, these networks
are modulated by affective and motivational systems that influence neural plasticity — the brain’s ability to reorganize and strengthen
synaptic connections. Neuroplasticity is essential for language acquisition because learning new linguistic structures requires forming
new neural pathways. Emotional arousal and motivational states affect plasticity by regulating neurotransmitters such as dopamine,
serotonin, and norepinephrine, which modulate attention, memory, and reinforcement learning. Thus, language competence cannot
be understood without considering the emotional and motivational conditions under which learning occurs.

Applying neuroscientific insights into how memory, attention, and emotions affect cognitive processes, educators can design
learning environments that promote both cognitive and social-emotional development. Moreover, neuroeducation encourages
teaching methods aligned with natural brain processes (Pradeep et al., 2024).

Emotions in Learning: Psychological and Neuroscientific Perspectives

Emotions are multidimensional processes involving subjective experience, physiological activation, and behavioral expression.
The aspects of cognition that are recruited most heavily in education, including learning, attention, memory, decision making,
motivation, and social functioning, are both profoundly affected by emotion and in fact subsumed within the processes of emotion
(Immordino-Yang & Damacio, 2007). In educational contexts, emotions influence cognitive performance through several
mechanisms:

* Attention modulation — emotional stimuli capture attention more efficiently than neutral stimuli.

* Memory consolidation — emotionally charged experiences are remembered more vividly.

* Decision-making — emotions guide choices, including whether to persist in a learning task.

Neuroscience has identified key structures underlying emotional processing. The amygdala detects emotionally salient stimuli
and signals their importance to other brain regions. The hippocampus interacts with the amygdala to encode emotional memories.
The prefrontal cortex regulates emotional responses and supports executive control. Together, these systems determine whether a
learner experiences curiosity, anxiety, enjoyment, or boredom during language learning. That means that emotions form a critical
piece of how, what, when and why people think (Immordino-Yang, 2016).

Moreover, positive emotional states broaden cognitive resources, facilitating creativity, flexible thinking, and linguistic
experimentation. Negative emotions such as anxiety may either hinder performance or, under certain conditions, enhance focus and
motivation. Therefore, the relationship between emotion and learning is nonlinear and context-dependent.

Motivation as a Neurobiological System

Motivation is traditionally defined as the process that initiates, directs, and sustains goal-oriented behavior. Neuroscience
conceptualizes motivation as a reward-based system involving dopaminergic pathways connecting the ventral tegmental area,
nucleus accumbens, and prefrontal cortex. When learners anticipate success or perceive progress, dopamine release reinforces
learning behaviors, increasing persistence and effort. Intrinsic motivation (engaging in an activity for its own sake) is associated with
activation of reward circuits similar to those triggered by pleasurable experiences. Extrinsic motivation, driven by external rewards
or pressures, activates overlapping but distinct neural pathways. Effective language learning often involves an interaction between
both types. Motivational states influence cognitive functions critical for language acquisition:

» Working memory capacity;

¢ Goal maintenance;

* Error monitoring;

* Task switching.

When motivation is high, these functions operate more efficiently, enabling learners to process linguistic input, practice output,
and integrate feedback more effectively. Beyond the specific activities used in language learning, motivation plays a critical role in
shaping learner interest, enhancing the learning experience, and ultimately leading to success. It is worth noting that motivation is
factorial in shaping and increasing the learners’ interest, and enhancing the learning experience (Yusuf, 2025).

Neuroscientific Mechanisms Linking Emotion, Motivation, and Language Learning

The Reward System and Reinforcement Learning

Language acquisition relies heavily on reinforcement. Each successful comprehension or production event generates a sense
of achievement that strengthens neural connections. Dopamine plays a central role in signaling prediction errors — the difference
between expected and actual outcomes. When learners correctly understand or produce a phrase they previously could not, dopamine
release reinforces the neural circuits responsible for that success. This mechanism explains why immediate feedback, gamified
learning environments, and incremental goal setting can accelerate language learning. They create frequent reward signals that
sustain motivation and promote neural plasticity.
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Stress, Anxiety, and Cognitive Load

Stress hormones such as cortisol influence learning by affecting hippocampal functioning. Moderate arousal can enhance attention
and memory, but excessive anxiety impairs working memory and reduces processing efficiency. In language classrooms, high levels
of performance anxiety may hinder speaking ability even when linguistic knowledge is sufficient. Neuroimaging studies demonstrate
that anxiety increases activity in threat-detection networks while decreasing activity in prefrontal regions responsible for executive
control. This neural shift explains why anxious learners often struggle to retrieve vocabulary or construct sentences spontaneously.

Reducing anxiety through supportive feedback, predictable routines, and positive emotional climates can restore cognitive
resources necessary for language performance.

Attention Networks and Emotional Salience

Attention is a limited resource that determines which linguistic input is processed deeply enough to be learned. Emotional
relevance enhances attentional engagement. For instance, learners are more likely to remember vocabulary related to personally
meaningful topics than neutral lists of words. Neuroscientific research indicates that emotionally salient stimuli activate both
attentional and memory networks simultaneously, creating stronger encoding. Teachers can harness this principle by connecting
language material to learners’ interests, experiences, and goals. Personalized tasks, storytelling, and authentic communication
increase emotional involvement, thereby strengthening neural representations of linguistic structures.

Memory Consolidation During Sleep and Rest

Neuroscience has shown that memory consolidation occurs not only during learning but also during rest and sleep. Emotional
experiences are preferentially consolidated because they activate neuromodulatory systems that signal importance. Language learners
who engage emotionally with material — through humor, curiosity, or personal relevance — are more likely to retain vocabulary and
grammar patterns after sleep. This finding underscores the importance of spaced repetition and reflective pauses in instruction.
Continuous intensive input without rest may overload neural systems, whereas structured breaks facilitate consolidation.

Dynamic Interaction of Emotions and Motivation

Contemporary research conceptualizes emotions and motivation as components of a dynamic system that evolves over time.
Rather than static traits, they fluctuate depending on context, task difficulty, feedback, and social interaction. Longitudinal studies
reveal that learners may experience cycles of enthusiasm, frustration, confidence, and doubt throughout their language learning
journey.

These fluctuations correspond to changes in neural activation patterns. When learners perceive progress, reward circuits
become more active, strengthening motivation. When they encounter repeated failure, stress systems may dominate, leading to
disengagement. Importantly, small pedagogical interventions — such as supportive feedback or achievable challenges — can shift this
balance toward positive states. This dynamic perspective suggests that effective language teaching requires continuous monitoring
of learners’ emotional and motivational states, not merely assessment of linguistic performance.

Nevertheless, neuroplasticity, the brain’s remarkable capacity to reorganize and adapt, underpins language acquisition processes.
Understanding these neuroplastic changes can inform instructional practices aimed at optimizing language learning outcomes.
The brain’s amazing ability to restructure and adapt, known as neuroplasticity, is what drives language development. (Mohamed
Abdelwahab, 2024)

Neuroscientific Approaches to Language Teaching

Brain-Friendly Learning Environments

So-named “Brain-Based Learning” (BBL) approach seeks to leverage neuroscience knowledge to enhance teaching and learning
processes. BBL is a method that entails embracing the principles governing brain processing. Subsequently, instructional strategies
are crafted with these principles in consideration, aiming for profound and effective learning outcomes (Quesada Cubo, M. & Pefia
Sanchez, 2025).

A brain-friendly learning environment is one that aligns instructional design with principles of neural functioning. Such
environments typically include: emotionally supportive atmospheres; moderate challenge levels, multisensory input; opportunities
for active participation, meaningful feedback.

These features stimulate neural systems associated with attention, reward, and memory. For example, multisensory input
activates multiple cortical areas, creating richer neural representations of language forms. Active participation strengthens motor and
procedural memory systems involved in speech production.

Emotional Regulation Strategies

Teaching learners how to regulate their emotions can improve language performance. Techniques such as mindfulness, breathing
exercises, and cognitive reframing reduce anxiety and enhance prefrontal control over emotional reactions. Neuroimaging studies
show that individuals trained in emotional regulation exhibit increased connectivity between regulatory and emotional brain regions,
enabling them to maintain focus under stress.

In language learning contexts, this translates into improved speaking fluency, better comprehension under pressure, and greater
resilience after mistakes.

Motivational Design Principles

For many learners, especially those with higher multilingual experience, language use becomes most meaningful when situated in
socially relevant, professional contexts. Motivation does not simply vary across individuals; it shifts according to learning goals, task
structures, and the learner’s broader linguistic history. This refined understanding has implications not only for language instruction
but also for curriculum design and policy (Zhang & Xu, 2025).

Neuroscience suggests several principles for sustaining motivation:

* Goal clarity — clear objectives activate planning networks.

* Immediate feedback — rapid reinforcement strengthens learning circuits.

* Progress visibility — perceiving improvement triggers reward responses.

» Autonomy — choice increases intrinsic motivation.

* Social connection — collaborative tasks activate social reward systems.
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Instructional designs incorporating these principles can transform classroom dynamics, shifting learners from passive recipients
of information to active participants in a rewarding cognitive process. For example, neuroeducation highlights play as a pedagogical
tool that fosters neuronal connectivity and supports both cognitive and emotional development. Game-based learning enables children
to solve problems creatively, interact socially, and develop motor and coordination skills (Quesada Cubo & Pefia Sanchez, 2025).

Implications for Developing Language Competence

Language competence emerges from repeated cycles of perception, processing, production, and feedback. Emotional and
motivational states influence each stage of this cycle.

3. Perception: Emotional relevance determines which linguistic input is noticed.

4. Processing: Motivation affects depth of analysis and strategy use.

5. Production: Confidence and anxiety influence fluency and accuracy.

6. Feedback integration: Positive emotional responses facilitate error correction.

Thus, language competence should be viewed not solely as a linguistic construct but as an affective-cognitive system. Learners with
similar cognitive abilities may achieve different outcomes depending on their emotional experiences and motivational orientations.
Educational systems that neglect affective factors risk underestimating learners’ potential. Conversely, approaches that integrate
neuroscientific insights can create conditions under which learners’ cognitive capacities are fully utilized. Thus, neuroeducational
models, by integrating emotional, cognitive, and social factors, enhance not only academic performance but also students’ emotional
well-being and motivation, establishing themselves as highly effective and holistic educational strategies (Granado De la Cruz &
al., 2025).

Methodological Considerations in Neuroeducation Research

While neuroscience offers valuable insights, applying its findings to education requires careful interpretation. Brain imaging
studies often occur in controlled laboratory conditions that differ from real classroom environments. Translating neural data
into pedagogical recommendations therefore demands interdisciplinary collaboration among neuroscientists, psychologists, and
educators. Researchers must also avoid oversimplified interpretations, sometimes referred to as neuromyths. For instance, claims
that individuals learn best according to fixed “learning styles” lack strong neuroscientific support. Evidence-based integration of
neuroscience into education should rely on converging findings from multiple methods, including behavioral studies, longitudinal
observations, and classroom experiments.

Future Directions for Research

Several promising avenues for future investigation include: longitudinal neuroimaging studies tracking neural changes during
language acquisition; exploration of individual differences in emotional reactivity and motivation; analysis of how digital learning
environments influence reward systems; investigation of bilingualism’s effects on emotional regulation networks; development of
adaptive learning technologies informed by neural data.

Advances in portable neuroimaging technologies may soon allow researchers to study brain activity in authentic learning settings,
providing more ecologically valid data.

Discussion

The integration of neuroscience into language education represents a paradigm shift. Rather than viewing language learning as
purely cognitive or purely behavioral, contemporary research frames it as a complex neuroaffective process. Emotions and motivation
are not optional enhancements but essential components of neural functioning. They shape attention, memory, and plasticity, thereby
determining how effectively linguistic information is acquired and retained.

This perspective has important pedagogical implications. Teaching methods that ignore emotional engagement or motivational
support may fail even when linguistic content is well structured. Conversely, approaches that cultivate curiosity, enjoyment, and
meaningful goals can significantly enhance learning efficiency. The findings reviewed in this article suggest that optimal language
instruction should combine cognitive challenge with emotional support. Tasks should be demanding enough to stimulate neural
growth but not so difficult as to trigger excessive stress. Feedback should be constructive and timely, reinforcing progress while
guiding improvement. Classroom environments should encourage experimentation, reducing fear of errors and promoting active
communication.

Conclusion

Neuroscientific research has fundamentally reshaped our understanding of language learning by demonstrating that emotions and
motivation are integral to the neural processes underlying competence development. Emotional states influence attention, memory,
and plasticity, while motivational systems regulate effort, persistence, and reward-based learning. Together, these factors create a
dynamic neurocognitive environment in which language acquisition occurs. Recognizing the central role of affective and motivational
processes allows educators to design instruction that aligns with brain functioning. Brain-informed pedagogies can enhance
engagement, optimize cognitive resources, and foster long-term retention. As interdisciplinary collaboration continues to expand, the
integration of neuroscience and language education promises to yield more effective teaching strategies and deeper insights into how
humans learn languages. Ultimately, language competence is not merely a linguistic achievement but a manifestation of coordinated
neural, emotional, and motivational systems. Understanding this interplay provides a powerful foundation for advancing both theory
and practice in language education.
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