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Annotation. This article explores the integration of neurocognitive measures, such as
electroencephalography (EEG) and eye-tracking, into the assessment of English speech
production. Traditional assessments often rely on subjective evaluations, which may
overlook the underlying cognitive processes involved in language production. By
incorporating neurocognitive tools, educators can gain deeper insights into how
learners process linguistic information, allocate attention, and manage cognitive
resources during speech tasks. The study highlights the potential of multimodal
approaches to provide objective, real-time data on brain activity, visual attention, and
working memory load, offering a more comprehensive understanding of speech
production challenges. This approach not only enhances the accuracy of assessments
but also identifies specific cognitive barriers that hinder language performance.
Furthermore, it opens new avenues for personalized feedback and targeted
interventions. By bridging the gap between neuroscience and language education, this
research aims to revolutionize speech skill assessments, making them more
scientifically grounded and learner-centered.
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Introduction. The assessment of English speech production has long been a
cornerstone of language education, providing critical insights into learners' ability to
communicate effectively. However, traditional methods of evaluation, such as oral
exams or subjective teacher assessments, often fail to capture the intricate cognitive
processes underlying speech production®. These methods tend to focus on surface-level
performance metrics, such as fluency or accuracy, while overlooking the neural and
cognitive mechanisms that drive language use. As a result, assessments may not fully
reflect learners' true capabilities or identify the specific challenges they face. To address
these limitations, this article proposes the integration of neurocognitive measures such
as electroencephalography (EEG) and eye-tracking into the assessment of English
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speech production, offering a multimodal approach that bridges the gap between
neuroscience and language education?®.

Neurocognitive measures provide a window into the brain's functioning during
language tasks, revealing how learners process information, allocate attention, and
manage cognitive resources. For instance, EEG can capture real-time brain activity,
highlighting patterns associated with language processing, such as the N400
component, which is linked to semantic integration, or the P600, which reflects
syntactic processing®. Similarly, eye-tracking technology can monitor visual attention,
offering insights into how learners engage with written or visual prompts during speech
tasks. By combining these tools, educators can obtain objective, data-driven insights
into the cognitive demands of speech production, moving beyond subjective
evaluations to create a more comprehensive and accurate assessment framework.

This multimodal approach is particularly valuable for understanding the challenges
faced by English language learners (ELLs), who must navigate complex cognitive
processes while producing speech. For example, retrieving vocabulary, applying
grammatical rules, and organizing ideas coherently all place significant demands on
working memory, which has a limited capacity. Neurocognitive measures can help
identify when and how these demands exceed learners' cognitive resources, leading to
errors or breakdowns in communication. Additionally, these tools can reveal individual
differences in cognitive processing, enabling educators to tailor assessments and
interventions to meet the unique needs of each learner®. The integration of
neurocognitive measures also aligns with broader trends in language education, such
as the shift toward evidence-based practices and personalized learning. By
incorporating objective data into assessments, educators can provide more targeted
feedback, helping learners address specific cognitive barriers and improve their
language skills. Furthermore, this approach has the potential to transform how speech
production is taught and assessed, making the process more scientifically grounded and
learner-centered.

Despite its promise, the use of neurocognitive measures in language assessment is not
without challenges. These include the need for specialized equipment, the complexity
of interpreting neurocognitive data, and the requirement for interdisciplinary
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collaboration between linguists, neuroscientists, and educators®. However, as
technology becomes more accessible and research in this area expands, the potential
benefits of this approach are likely to outweigh the challenges, paving the way for more
effective and equitable assessments of English speech production. Speech production
in a second language, such as English, involves multiple cognitive processes, including
vocabulary retrieval, grammatical structuring, and phonological encoding. These tasks
place significant demands on working memory, which has a limited capacity. When
cognitive load exceeds this capacity, learners may struggle with fluency, accuracy, or
coherence.

Traditional assessment methods often fail to capture these underlying challenges,
relying instead on subjective evaluations of surface-level performance. Neurocognitive
tools, such as EEG and eye-tracking, offer a scientifically grounded way to assess
speech production by providing real-time data on brain activity and visual attention.
EEG measures electrical activity in the brain, revealing neural responses associated
with language processing, such as the N400 (semantic processing) and P600 (syntactic
processing)®. Eye-tracking, on the other hand, monitors where and how long a learner
looks at specific areas of a visual stimulus, providing insights into attention allocation
and comprehension. Integrating neurocognitive measures into speech assessments can
enhance their accuracy and fairness. For example, EEG data can identify specific
cognitive barriers, such as difficulties with grammar or vocabulary, while eye-tracking
can reveal how learners engage with prompts or prepare their responses’. This
multimodal approach enables educators to provide personalized feedback and targeted
interventions, ultimately improving learning outcomes.

Table 1: Key neurocognitive measures and their applications in speech assessment.

Neurocognitive measure | What it tracks Application in speech
assessment
EEG Brain activity (e.g., N400, | Identifies neural
P600) responses to semantic and
syntactic challenges
during speech tasks.
Eye-Tracking Visual attention and | Reveals how learners
fixation patterns process written or visual

® DeKeyser, R. (2007). Skill acquisition theory. In B. VanPatten & J. Williams (Eds.), Theories in second
language acquisition (pp. 97-113). Routledge.

® Osterhout, L., & Holcomb, P. J. (1992). Event-related brain potentials elicited by syntactic anomaly. Journal
of Memory and Language, 31(6), 785-806.

" Spivey, M. J., & Richardson, D. C. (2009). Language processing embodied and embedded. In P. Robbins &
M. Aydede (Eds.), The Cambridge handbook of situated cognition (pp. 382-400). Cambridge University Press.
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prompts and allocate

attention during
preparation.

FNIRS (Functional Near- | Brain oxygenation levels | Measures cognitive load
Infrared Spectroscopy) and brain activation in
real-time during speech
production.

Reaction Time Analysis | Speed of response to | Assesses how quickly
stimuli learners retrieve
vocabulary or construct
sentences under time

pressure.

While neurocognitive measures offer significant potential, their integration into
language assessment faces challenges, such as the need for specialized equipment and
expertise. Future research should focus on developing standardized protocols and
exploring how these tools can be combined with other assessment methods, such as
automated speech analysis, to create a more holistic evaluation framework. By
leveraging neurocognitive measures, educators can gain a deeper understanding of the
cognitive processes involved in speech production, leading to more effective and
equitable assessments that support learners' language development.

Conclusion. The integration of neurocognitive measures into the assessment of
English speech production represents a transformative shift in language education. By
leveraging tools such as EEG and eye-tracking, educators can move beyond traditional,
subjective evaluations to gain objective, data-driven insights into the cognitive
processes underlying speech production. This multimodal approach not only enhances
the accuracy and fairness of assessments but also provides a deeper understanding of
the challenges faced by English language learners, such as working memory overload
or difficulties with syntactic and semantic processing.

The practical applications of neurocognitive measures are vast, from identifying
specific cognitive barriers to providing personalized feedback and targeted
interventions. These tools align with the growing emphasis on evidence-based
practices and personalized learning, offering a more learner-centered approach to
language assessment. However, challenges such as the need for specialized equipment
and interdisciplinary collaboration must be addressed to fully realize their potential.
As research in this field continues to evolve, the integration of neurocognitive measures
promises to revolutionize how speech production is taught and assessed. By bridging
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the gap between neuroscience and language education, this approach paves the way for
more effective, equitable, and scientifically grounded assessments that empower
learners to achieve their full potential in English communication.
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