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Abstract

This article presents a comprehensive analysis of the cognitive, linguistic, and ethical
implications of Al-based writing assistants on academic writing proficiency among ESL
learners. The article explores how Al tools influence cognitive load, learner autonomy, and
feedback integration through the lens of educational psychology and second language
acquisition theory. The study focuses on linguistic outcomes, including improvements in
grammar, vocabulary, cohesion, and syntactic complexity, drawing on empirical research and
writing analysis. It critically examines learner attitudes, ethical concerns regarding authorship
and originality, and the long-term impact of Al tools on academic identity and autonomy.
Keywords: Al-assisted writing, ESL learners, academic writing proficiency, cognitive load
theory, learner autonomy, ChatGPT, linguistic development, academic integrity, second
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The integration of artificial intelligence (Al)
into language learning environments is
reshaping traditional approaches to writing
instruction. For English as a Second
Language (ESL) learners, Al-based writing
assistants such as Grammarly, Quillbot,
and ChatGPT offer real-time suggestions
for grammar, style, and coherence. These
tools are increasingly seen as not only
corrective aids but also cognitive enhancers
that influence how learners plan, process,
and revise their writing. However, their
pedagogical implications are complex and
warrant a deeper examination of how Al-
mediated feedback interacts with human
learning processes.

Academic writing in a second language is a
cognitively demanding task that requires
the coordination of lexical access, syntactic
control, organization of ideas, and
adherence to formal writing conventions.
For ESL learners, cognitive overload often
leads to errors, reduced fluency, and
oversimplified  structures. Al writing
assistants can alleviate some of this burden
by offering immediate suggestions, thus
enabling learners to focus on idea
development rather than mechanics.
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From a cognitive load theory perspective, Al
tools may reduce extraneous load by
automating grammar correction and
vocabulary suggestions. [1] This allows
more cognitive resources to be allocated to
germane load, facilitating deeper
engagement with content and structure.
Nevertheless, the cognitive benefit is
contingent on the learner’'s awareness of
how to interpret and apply the Al-generated
feedback. Passive  acceptance  of
corrections may lead to surface-level
revisions without internalizing the rules
being corrected. In such cases, cognitive
development may stagnate, and
dependence on the tool may grow, inhibiting
autonomous language learning.

Al-generated feedback differs
fundamentally from teacher feedback.
While  educators typically  prioritize

formative, personalized responses, Al tools
provide standardized, rule-based
suggestions.  This  raises important
pedagogical concerns. On one hand, Al
feedback is immediate, consistent, and
accessible, which benefits learners who
lack constant teacher support. On the other
hand, it lacks contextual sensitivity,
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pragmatics, and the nuance of human
interpretation.

A study by Ranalli, Link, and
Chukharev-Hudilainen found that students
who received Al-generated  writing
feedback improved more in mechanical
aspects (e.g., punctuation, agreement) than
in higher-order aspects such as argument
structure and clarity. [2] This distinction
reinforces the pedagogical argument that Al
can complement, but not replace, human
instruction. Educators must therefore
design writing activities that incorporate Al
tools in ways that foster critical engagement
with the suggestions, such as asking
learners to justify or explain changes made
with Al assistance. Furthermore, integrating
Al into pedagogy requires rethinking
assessment practices. If learners are
regularly producing writing with Al support,
teachers need to distinguish between
assisted output and authentic, unassisted
proficiency. Thus, process-oriented
assessments, writing journals, or in-class
timed writing tasks may better capture
students’ independent skills.

A central question in Al-assisted ESL
writing is whether these tools promote
learner autonomy or inadvertently create
over-reliance. Autonomous learning is a key
goal in second language acquisition,
involving self-regulation, strategic thinking,
and reflection. When used strategically, Al
tools can indeed empower students to self-
edit, explore alternatives, and notice
patterns in their errors — key components of
self-directed learning. Al-based writing
assistants present both opportunities and
challenges for ESL learners and educators.
Cognitively, they can reduce surface-level
burdens and support the writing process;
pedagogically, they can extend feedback
availability and learner agency. However,
without guided usage and critical literacy,
these tools risk becoming digital crutches
rather than stepping stones to linguistic
competence. The challenge for educators is
to design writing instruction that integrates
Al tools in a way that enhances cognitive
engagement, builds autonomy, and
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respects the developmental trajectory of
ESL writing proficiency.

The emergence of Al-powered writing tools
has not only altered the writing process but
also raised essential questions about their
influence on the linguistic development of
ESL learners. While much attention has
been given to the functional benefits of
these tools, such as error correction and
vocabulary enhancement, their actual effect
on the language proficiency of learners
requires critical investigation. One of the
most evident outcomes of Al-assisted
writing is the enhancement of grammatical
accuracy. Tools like Grammarly and
Quillbot excel at identifying and correcting
issues related to subject-verb agreement,
punctuation, article use, and verb tense. [3]
ESL learners often struggle with these
“surface-level” elements due to cross-
linguistic  interference  or incomplete
acquisition of L2 grammar systems.

Al writing tools also support learners in
expanding and diversifying their lexical
resources. Many tools offer synonym
suggestions, paraphrasing functions, and
vocabulary enhancement features, which
can expose learners to more advanced or
contextually appropriate word choices. This
exposure can contribute to lexical variety
and sophistication — key indicators of
academic writing proficiency.

Beyond word and sentence-level
improvements, Al tools can contribute to
textual cohesion and logical flow. Some
advanced platforms suggest transitions,
improve paragraph structure, or even
reorganize content for clarity. These
features align well with the academic
conventions expected in essays, reports,
and research papers. In particular, ESL
learners benefit from Al feedback on
discourse markers, such as transitions
(“however,” “in addition,” “on the other
hand”) and cohesive devices (pronouns,
connectors, and referential phrases). When
these tools suggest more coherent ways to
link ideas, learners gain a model of well-
structured academic discourse.
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Syntactic complexity — defined by the use of
varied sentence structures, subordinate
clauses, passive constructions, and
advanced punctuation — is a hallmark of
proficient academic writing. Al writing tools
can both support and Ilimit syntactic
development. On one hand, tools like
ChatGPT can model sophisticated syntax,
exposing learners to complex sentence
forms and encouraging their imitation.
When learners use Al to rewrite their drafts,
they often receive restructured versions
with clearer logic and improved syntax. This
modeling effect can serve as a linguistic
input enhancer. On the other hand, Al tools
may simplify learners’ original complex
sentences to improve clarity, leading to
syntactic simplification. While clarity is
crucial, excessive simplification can deprive
learners of opportunities to experiment with
and master  advanced  structures.
Therefore, Al's effect on syntax is dual-
edged —it can either develop or flatten
learner expression depending on how it's
used. [4] Despite promising short-term
improvements, the longitudinal impact of Al
use on actual language acquisition remains
uncertain. If learners rely on Al for every
writing task, they may not develop the
mental representations necessary for
fluent, independent language production.

The long-term influence of Al on ESL
learners is still unfolding, but key concerns
center on its effect on independent writing
ability and the development of a personal
academic voice. When learners rely heavily
on Al to correct or generate their writing,
they risk losing the opportunity to learn from
mistakes. The process of grappling with
word choice, structuring ideas, and
formulating arguments is essential for
internalizing the rhetorical and linguistic
strategies needed in academic writing. [6]
Al-based tools also tend to produce writing
in a neutral, generalized tone, which can
dilute the learner’s individual voice. Over
time, students may begin to conform to the
Al's “style,” suppressing cultural nuance,
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creativity, and rhetorical diversity -
elements that enrich academic discourse.
This can be particularly problematic for ESL
writers, whose linguistic and cultural
perspectives offer unique contributions to
global scholarship.

On a broader level, the integration of Al into
writing may reshape the identity of the
learner from an active creator to a passive
editor. If students begin to see writing not as
a process of intellectual discovery but as a
task to be optimized and automated, the
intrinsic value of writing as a mode of
thinking, reflection, and self-expression
may be lost. To balance the benefits of Al
tools with ethical and developmental
concerns, educators and institutions should
consider the following strategies:

e Transparency and disclosure: Encourage
students to indicate when and how Al tools
were used in their writing process.

e Critical Al literacy: Integrate instruction
on how Al works, its limitations, and how to
critically assess its suggestions.

e Reflection-based assignments:  Ask
students to reflect on the changes made
with Al and justify or reject them, promoting
awareness.

e Process-oriented assessment: Evaluate
drafts, peer feedback, and revisions rather
than just final submissions.

e Cultural sensitivity training: Teach
students to recognize when Al-generated
suggestions may conflict with cultural tone
or context.

These practices foster not only responsible
tool usage but also autonomous academic
identity, preparing learners for ethical
participation in academic and professional
communities.

The rise of Al-based writing assistants
presents ESL learners with unprecedented
opportunities and dilemmas. While these
tools can enhance confidence and surface-
level writing quality, they also raise
fundamental concerns about authorship,
originality, and long-term development.
Learners’ attitudes are generally positive,
but without guided usage, there is a risk of
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dependency and ethical missteps. To
ensure that Al acts as a stepping stone
rather than a shortcut, educators must
cultivate reflective, critical, and ethical use
of Al within writing pedagogy. In doing so,
we empower ESL learners not only to write
better but to think more deeply about what
it means to write.
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