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Abstract

Addressing how Generative Al (GenAl) reshapes the cognitive act of second
language (L2) writing, this conceptual article draws on recent empirical literature
(2023-2026). It grounds its analysis in the Cognitive Process Theory of Writing
(CPTW), chosen because its decomposition of planning, translating, and reviewing
under working-memory limits illuminates how cognitive labor is redistributed
between learner and machine. Through CPTW, three key insights emerge. First,
planning undergoes an externalization of productive struggle: offloading idea
generation causes learners to bypass essential rhetorical problem framing. Second,
translating experiences a voice constraint: model optimization toward
conventionality flattens non-standard L2 syntax and homogenizes authorial voice.
Third, reviewing suffers a reviewing bifurcation, splitting evaluation into goal-level
appraisal and opaque decision-level monitoring. Theoretically, GenAl transforms
writing into a co-generative sociotechnical practice requiring GenAl feedback
literacy. Pedagogically, educators should adopt process-oriented assessments, using
pre-prompting framing logs, annotated drafts, and prompt histories to evaluate
cognitive engagement over polished final products.
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Introduction

Writing is a cognitive activity that enables the creation and communication
of ideas, meaning, and knowledge through symbolic expression, and it is essential
for academic and professional success. Technological advancements have
continually reshaped writing, but the advent of Generative Al (GenAl) marks a
transformation of a qualitatively different order (Facchinetti, 2021). GenAl does
not merely mediate writing but executes drafting, revisions, and feedback provision
(Ferrara, 2024). Documented benefits include access to an extensive well of
knowledge, assistance with idea generation, timely feedback, and text-level
operations such as translation, editing, and paraphrasing (Warschauer et al., 2023).
Yet GenAl also produces highly polished, native-like text that exposes L2 learners
to heightened scrutiny and the risk of suspicion of academic dishonesty, and its
effectiveness in classrooms depends heavily on social norms, teachers’ technologist
identities, and institutional supports (Prihandoko et al., 2026).
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Scholarly attention has grown rapidly but unevenly. Previous reviews have
examined GenAl in English language teaching and learning (Crompton et al., 2024),
English as a foreign language (EFL) writing (Teng, 2025), and L2 learning in
general (Yang & Li, 2024). More recent syntheses situate GenAl within the
historical trajectory of Al in writing instruction (Feng et al., 2025) and map its
affordances and learner attitudes (Yang et al., 2025). Despite these contributions, a
critical gap remains: the conversation is predominantly technology-centered and
outcome-oriented, privileging what GenAl tools do and produce over how they
reconfigure the cognitive processes through which L2 writing is accomplished.
Consequently, the fundamental question of how GenAl reshapes the act of L2
writing itself has not yet received adequate theoretical treatment.

Addressing this gap requires a framework capable of illuminating the
cognitive processes that constitute writing. This article therefore adopts the
cognitive process theory of writing (CPTW), drawing on Flower and Hayes (1981)
and Hayes (2000), which, by decomposing writing into the recursive, interlocking
processes of planning, translating, and reviewing under working-memory
constraints, offers a finer-grained account of the cognitive work writers perform
and thus the strongest analytical handle on how GenAl alters it. Alternative
cognitive frameworks, while valuable, offer less traction at this level of detail. The
knowledge-transforming model (Bereiter & Scardamalia, 1987) draws an important
developmental distinction between novice knowledge-telling and expert
knowledge-transforming, but it analyzes an overarching composing strategy rather
than the real-time, sequential operations of text production, leaving it less able to
differentiate among ceded, offloaded, and emergent co-creative processes; CPTW
can represent all three, making visible the redistribution of cognitive labor across
processes. Sociocultural perspectives, notably Vygotsky’s (2012), explain the
social, collaborative, and tool-mediated conditions under which writing occurs, but
are less equipped to illuminate how such external conditions reconfigure the
internal architecture of cognitive processes (Cong-Lem & Daneshfar, 2024).

The article first lays out the foundational tenets of CPTW, then systematically
re-examines each stage of the writing process to account for GenAl’s pervasive
presence and influence, explores the consequences of these transformations, and
concludes with limitations and promising avenues for research.

Theory
Core tenets of the cognitive process theory of writing

According to the cognitive process theory of writing (CPTW; Flower &
Hayes, 1981), writing is a non-linear, goal-oriented cognitive activity in which
multiple cognitive processes operate not as discrete, sequential steps but as a
recursive network. The model identifies three principal macro-processes,
specifically planning, translating, and reviewing, each placing distinct cognitive
demands on the writer and each capable of being activated, interrupted, or re-
entered at any point during composition. These processes are embedded in a task
environment comprising the writing assignment and the text produced so far, and
constrained by the writer’s long-term memory, which stores topic knowledge,
discourse schemata, and knowledge of the intended audience. The original model’s
monitor is a metacognitive executive function that governs movement among
processes by tracking progress toward rhetorical goals and determining when to
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shift from one to another (Flower & Hayes, 1981). Hayes’s (1996) revision replaced
the undifferentiated resource of long-term memory with a more differentiated
cognitive system and, most significantly, introduced working memory,
encompassing the phonological loop, the visuospatial sketchpad, and the central
executive, as the central, capacity-limited workspace for planning, translating, and
reviewing operations. Hayes (2000) further repositioned motivation and affect (e.g.,
writing apprehension, self-efficacy, and goal setting) as modulators of writing
performance and situated cognitive processes within the physical and social
dimensions of the writing context.

Central to CPTW is the construct of recursion. Rather than proceeding
through a discrete sequence of plan-draft-revise, proficient writers move fluidly
among all three macro-processes: a sentence drafted during translating may trigger
renewed planning if a deeper conceptual problem is revealed, and a reviewing
episode may lead to wholesale restructuring of rhetorical goals. This recursive
interplay is not a sign of inefficiency but the generative engine of writing
development and the primary mechanism through which writers achieve
progressively deeper alignment between their rhetorical intentions and the
emerging text (Hayes, 2012). The monitor is integral to this dynamic: it detects the
misalignment and prompts a shift from translating back to planning, or signals when
a reviewing pass has sufficiently resolved a local problem and composition may
resume (Flower & Hayes, 1981).

Hayes’s (1996) working-memory constraints qualify this picture of fluent
recursion. Because all active operations compete for finite cognitive resources,
inexperienced or overloaded L2 writers may find recursive movement disruptive.
Cognitive Load Theory (CLT; Sweller et al., 1998, 2019) explains why this
disruption can be especially acute for L2 writers. Writing carries a high intrinsic
load: content generation, organization, vocabulary, and grammar must be managed
simultaneously. Intrinsic load reflects element interactivity relative to prior
knowledge, so it is effectively higher for L2 writers whose linguistic systems are
not yet automatized (Sweller et al., 2019). Rather than retrieving language in
consolidated chunks, L2 learners must process lexical retrieval and grammatical
encoding as separate, interacting elements. Révész et al. (2017), for instance, found
that even advanced L2 writers produced more frequent pausing and revision
alongside less sophisticated lexical choices when content support was withdrawn.
Revision is precisely the site at which such schemas are constructed and refined:
diagnosing a mismatch and reintegrating the text draws on the working-memory
resources devoted to schema construction (germane processing). Because intrinsic
and germane processing draw on the same pool, capacity consumed by linguistic
demands is capacity unavailable for schema construction. When linguistic demands
saturate working memory, little residual capacity remains, and recursion becomes
a cognitive tax rather than a developmental catalyst.

Planning: From idea generation to rhetorical problem representation

In the original CPTW, the planning stage entails three interrelated sub-
processes: (1) generating ideas, (2) setting goals, and (3) organizing information.
The writer is the originating locus of composing. Idea generation draws heavily on
long-term memory, requiring the writer to retrieve and elaborate topic-relevant
knowledge, associations, and conceptual schemata. Goal setting involves
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constructing a hierarchical representation of communicative intentions: what to say,
for whom, in what register, and to what rhetorical effect. Organizing entails
selecting among possible arrangements of content and constructing a provisional
discourse plan. These sub-processes jointly require writers to define the rhetorical
problem before attempting to solve it, a step especially consequential for L2 writers,
who may lack the automaticity in accessing L2 linguistic resources that would
otherwise allow planning to proceed in tandem with other processes (Cumming,
2002).

Translating: Linguistic realization and the limits of automatization

Translating is the process by which the conceptual and rhetorical
representations generated during planning are converted into linear, linguistically
realized text. Flower and Hayes (1981) characterized translating as placing
particularly heavy demands on working memory because writers must manage
multiple simultaneous constraints: lexical selection (choosing words that are both
accurate and appropriate), syntactic formulation (constructing grammatically well-
formed and varied sentences), and rhetorical and semantic monitoring (ensuring
that emerging text fulfils the communicative goals established during planning).
For L2 writers, these demands are compounded by the relative lack of
automatization of L2 linguistic knowledge, which elevates intrinsic load: lower-
level processes such as word retrieval and grammatical encoding consume a
disproportionate share of available working memory capacity, leaving less
available for higher-level rhetorical monitoring (Révész et al., 2017).

Translating is also the site at which the writer’s stylistic and rhetorical identity
is most directly expressed in language: the particular word chosen over its synonym
or the syntactic construction selected over its paraphrase is the material form of the
writer’s voice and authorial stance. When translating proceeds smoothly, writers
can attend to both lower-level linguistic accuracy and higher-level rhetorical
coherence. When it is effortful, lower-level demands may crowd out higher-level
concerns, a trade-off CPTW treats as central to writing development (Flower &
Hayes, 1981) and that CLT explains as competition between intrinsic and germane
load for the same finite resources.

Reviewing: Metacognitive regulation and feedback processing

Reviewing encompasses both evaluating and revising. Evaluating involves
reading the text produced so far and appraising it against the writer’s goals, which
requires metacognitive monitoring and the capacity to adopt a reader’s perspective
on one’s own output. Revising, when triggered by evaluation, may operate at the
surface level (correcting lexical or grammatical errors) or at the discourse level
(restructuring arguments, reorganizing paragraphs, or introducing new content).
Crucially, discourse-level revision functions as a recursive gateway back into
planning, while surface-level revision may require re-entering translation for
specific passages. This recursive quality means that reviewing serves as a
regulatory mechanism within the broader writing system, mediating between the
writer’s intentions and the text’s actual adequacy (Hayes, 2012).

For L2 writers, reviewing is further complicated by limited language
proficiency, which constrains the ability to detect or diagnose specific types of
textual inadequacy, particularly those related to pragmatic appropriateness,
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discourse-level coherence, and misalignment of lexical choice with register. From
a CPTW perspective, the metacognitive dimension of reviewing is arguably the
most theoretically significant. It is the process by which writers actively adopt an
external perspective, read their work through the eyes of an objective audience, spot
mismatches between what they meant to say and what they actually wrote, and
initiate targeted revisions. This capacity for self-regulatory metacognition, or the
ability to evaluate, diagnose, and respond to one’s own text, is what transforms
reviewing from a corrective operation into a developmental one (Xu & Zhu, 2024).

Theory Application

This section applies CPTW (Flower & Hayes, 1981; Hayes, 2000) to
formulate new conceptual arguments about GenAl’s role in L2 writing, drawing on
empirical evidence from extant research. A prior observation is that most GenAl
tools do not map neatly onto individual writing stages: they can simultaneously
generate ideas (planning), produce draft text (translating), and provide corrective
feedback (reviewing) within a single exchange. Rather than a shortcoming of the
framework, this constitutes an important theoretical observation. In the original
model, recursive transitions between stages are initiated and governed by the writer
(e.g., planning leads to translating, reviewing prompts re-planning), and the writer
retains executive control over those transitions. When GenAl intervenes across
stages, the writer’s role as the primary orchestrator of recursion is partially
displaced, which clarifies why a theoretical extension is necessary.

Corpus and selection criteria

Because the aim is theoretical re-interpretation rather than exhaustive
synthesis, the empirical evidence discussed below is a purposively selected corpus,
not the product of a systematic review. Candidate studies were located through
Scopus using search parameters combining keywords (e.g., “generative Al”
“ChatGPT,” “LLM”) with language learning contexts (e.g., “L2 writing,” “EFL”).
Studies were retained if they were (a) peer-reviewed journal articles in English
published between 2023 and 2026, (b) focused on GenAl tools in L2/EFL writing,
and (c) reported findings on writing process, outcomes, feedback, or learner
perceptions that bore on planning, translating, or reviewing. Earlier reviews,
research on adjacent technologies such as machine translation, foundational
theoretical works, and technical literature on large language models (LLMs)
training and bias are cited to situate the argument but are not part of the corpus. The
corpus is therefore illustrative rather than representative.

Planning reconsidered: The externalization of productive struggle

Empirical evidence within the corpus commonly reports that GenAl tools
now automate core components of the planning stage, including idea generation,
outline drafting, and goal clarification, helping L2 learners overcome writer’s
block, maximize efficiency, and improve their drafts (Allen & Mizumoto, 2024;
Mahapatra, 2024; Nugroho et al., 2025; Yan, 2023). From the perspective of
efficient text production, such intervention appears unambiguously beneficial, since
what was once a slow, effortful, and cognitively demanding internal process has
become a rapid, externalized, and algorithmically supplied product. As a result, the
locus of ideation has migrated, at least partially, from the cognitive interior of the
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writer to GenAl output, unsettling the subject-centered epistemology upon which
the CPTW rests. This shift is not merely procedural, but ontological.

When GenAl supplies ideas too readily, learners may bypass productive
struggle, treating planning as a procedural task (select from among Al-generated
options) rather than a constructive one (define and solve a novel rhetorical
problem): a contrast that parallels Bereiter and Scardamalia’s (1987) knowledge
telling versus knowledge transforming. Yet, as per the original model (Flower &
Hayes, 1981), planning requires productive struggle, including problem framing,
rhetorical awareness, and the critical evaluation of competing ideas, and should
therefore be regarded as a substantive, iterative component rather than a perfunctory
preparatory step. Accordingly, planning should not be viewed as an obstacle to
eliminate but as an essential developmental condition, since engaging with it
supports the gradual emergence of metacognitive control, rhetorical sophistication,
and other higher-order writing skills.

Beyond its cognitive dimensions, GenAl-mediated planning reshapes
learners’ affective orientation toward writing in potentially productive ways:
performance and effort expectancy adoption intentions (Dong, 2024), and self-
efficacy beliefs, collaborative writing tendencies, and clarity of writing goals are
reported to strengthen through GenAl engagement (Dong, 2024; Fathi & Rahimi,
2026; Guo & Li, 2024; Teng, 2024). The affective architecture of planning is thus
highly susceptible to GenAl influence. However, the evidence base (e.g., Ghafouri
et al., 2024; Song & Song, 2023) is skewed toward short-term motivational
outcomes, including reduced anxiety and increased self-efficacy, with limited
attention to whether these gains translate into sustained improvements in
independent planning competence. Central is whether learners internalize Al-
generated ideas or merely consume them, and whether repeated reliance gradually
erodes their capacity to represent rhetorical problems independently. Short-term
motivational uplift may therefore mask a longer-term developmental cost that
CPTW would predict but that outcome-oriented research is not equipped to detect.

In light of these considerations, a reimagined CPTW must incorporate what
might be termed distributed planning: the allocation between writer and GenAl of
two separable components of planning. Idea retrieval (generating and organizing
content) can be shared at relatively low developmental cost. Problem framing
(representing audience, purpose, and stance) is what CPTW treats as
developmentally essential. What is distributed, and at what cost, plausibly varies
with two characteristics that are easily conflated: L2 proficiency and rhetorical
expertise. Proficiency governs how much working memory encoding consumes
(Schoonen et al., 2003), so externalized retrieval relieves the load most for lower-
proficiency writers. Rhetorical expertise, by contrast, determines whether the writer
holds the criteria to frame a problem and judge GenAl framings. For low-
proficiency, low-expertise writers, externalized retrieval can scaffold a text they
could not otherwise produce, but they are also the most likely to adopt the first
plausible GenAl framing by default. High-proficiency, high-expertise writers can
interrogate GenAl output while keeping framing, but risk anchoring on early GenAl
framings and narrowing the idea space unnoticed, because the output looks
competent (cf. Doshi & Hauser, 2024). The mixed profiles are revealing: a fluent
writer new to a genre gains little relief yet shares the novice’s exposure to framing
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delegation; a rhetorically expert writer with limited proficiency gains relief while
retaining the criteria to frame, making distribution most plausibly benign.

Across profiles, distribution is developmentally benign only to the extent that
problem framing stays with the writer. Scaffolds should therefore follow rhetorical
expertise: writers low in expertise may need routines requiring them to specify
audience, purpose, and stance before consulting GenAl, whereas those high in it
may need prompts that elicit divergent alternatives or critique initial framings. This
yields two testable propositions. First, the effect of GenAl-supported planning on
later independent planning depends on whether the writer frames the problem
before seeing GenAl framings, most strongly for low-expertise writers regardless
of proficiency. Second, proficiency moderates short-term gains, with lower-
proficiency writers benefiting most, which may mask framing-related costs.

Finally, the affective gains documented above may come at the cost of
epistemic authorship, and the risk differs by profile: low-expertise writers who
adopt GenAl framings by default may struggle to claim ideas they did not frame,
whereas high-expertise writers may feel ownership intact while early GenAl
framings have in fact shaped their ideas. The reimagined CPTW must therefore treat
planning as a negotiated, iterative, and sometimes contested space in which learners
engage GenAl outputs rather than passively consuming them.

Translating reconsidered: The paradox of surface-level enhancement

Concerning the translating stage, studies report improvements across multiple
dimensions of L2 writing quality attributable to GenAl use, including syntactic
complexity, lexical richness, accuracy, and fluency (Boudouaia et al., 2024; Tsai et
al., 2024; Yu et al., 2024), as well as enhanced clarity and cohesion at the discourse
level (Allen & Mizumoto, 2024). Extending these findings into multimodal
territory, Liu et al. (2024) showed that GenAl fosters creativity by enabling learners
to integrate text with images and other media. These findings jointly suggest that
during the translating stage, GenAl tools function as a powerful compensatory
mechanism that improves the surface quality of L2 learners’ written output by
supplementing or, in more intensive use cases, supplanting the linguistic encoding
process. Yet this characterization sits in tension with what the translating stage
demands theoretically: in CPTW, translating is not reducible to producing correct
and fluent sentences, but a recursive engagement with meaning-making, rhetorical
choice, and the gradual development of a writer’s voice (Flower & Hayes, 1981).

The trade-off between surface improvement and cognitive depth is real, and
it presents a paradox that a reimagined CPTW must address head-on. The efficiency
with which GenAl augments translating performance raises the specter of what Zou
and Huang (2024) identified as diminished authorial voice and potential learning
loss. If linguistic encoding is outsourced to an algorithmic system, translating as a
cognitive practice, through which L2 learners develop procedural and declarative
knowledge of their target language, is rendered superfluous, or at least truncated.
The paradox deepens when structural factors are considered, since limited access
and lack of digital literacy complicate GenAl adoption and mean that its
augmentative benefits are not uniformly distributed across learner populations,
thereby compounding existing educational inequities rather than dissolving them
(Warschauer et al., 2023).
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Another closely related dimension of this paradox is homogenization.
Because LLMs are pretrained on corpora that privilege dominant discourses and
standard language varieties, GenAl-assisted texts tend to converge toward
formulaic, standardized patterns that suppress linguistic diversity and cultural voice
(Fleisig et al., 2024). The mechanism is likely more specific than corpus bias alone:
contemporary LLMs are post-trained with reinforcement learning from human
feedback (RLHF) and related preference-optimization methods that reward outputs
judged as fluent, helpful, and conventional. Such training has been associated with
reduced output diversity (Kirk et al., 2024), and LLMs have been shown to treat
non-standard dialects less favorably than standard ones (Moon et al., 2025). We
therefore hypothesize that when a model rewrites or extends learner text, non-
standard syntax, including L2-influenced constructions, dialectal forms, and
idiosyncratic rhetorical patterns, is disfavored relative to conventional alternatives.
For L2 writers, this exerts a dual and conflicting pressure: it corrects learner errors
and raises formal quality while potentially flattening the non-standard choices that
create personal voice. Because the model is optimized for conventionality, it does
not by default distinguish a genuine error from a stylistic choice. Writers can
instruct it to preserve their voice, but doing so requires the metacognitive and
prompting literacy that less experienced writers may lack.

Whether this model-level tendency translates into measurable convergence in
actual L2 writing remains an open empirical question. Boudouaia et al. (2024)
observed syntactic gains among EFL participants, but their design did not measure
stylistic convergence and cannot distinguish genuine development from alignment
with a standardized register. Direct investigation, for example, comparing the
stylistic diversity of learner texts before and after GenAl revision, is needed.

These compounding dimensions of the paradox, that is, cognitive
displacement, structural inequity, and homogenization, jointly expose the limits of
incremental pedagogical fixes and demand a deeper theoretical response. When
reimagining the translating stage, we need to distinguish between the lower and
upper thresholds of writing quality. The corpus commonly reports that GenAl
elevates the lower threshold by reducing surface errors and improving cohesion.
There is a parallel countereffect: GenAl constrains the upper threshold of learner
agency, critical thinking, and expressive range. One practically valuable response
is the complementary-use approach advocated by Zou and Huang (2024) and Yu et
al. (2024), in which learners produce independent drafts before using GenAl for
refinement. This sequencing preserves at least some of the developmental
affordances of unmediated translating and mitigates the risk of cognitive
outsourcing.

Nevertheless, this approach addresses the paradox at the level of classroom
practice without resolving the theoretical problem it poses for CPTW. The full
weight of the paradox (cognitive, structural, and expressive) compels a reimagined
CPTW to expand the translating stage beyond its original cognitive-individualist
scope and accommodate a sociotechnical text production model. Such a model
treats the written artifact not as the product of a single cognitive agent’s encoding
process but as the outcome of a collaborative and structurally conditioned
interaction between human writers and GenAl systems.

This reconceptualization entails three theoretical obligations. First, the
framework must theorize how GenAl transforms the developmental trajectory of
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L2 learners’ language acquisition, particularly whether algorithmically mediated
practice can produce the same procedural and declarative gains as unmediated
writing. Second, it must account for how GenAl reshapes learners’ affective
relationship to authorship, including their sense of ownership, investment, and
identity as writers, given that voice and agency are progressively delegated and that
model-level pressure toward standardized expression may work against the
expression of a distinctive voice. Third, and most fundamentally, the framework
must establish the conditions under which algorithmically augmented writing
constitutes a genuine advance in communicative competence rather than a
sophisticated simulation of it, since without this distinction the evaluative basis of
L2 writing assessment is called into question.

Reviewing reconsidered: Bifurcation of the evaluative process

GenAl most profoundly reshapes the reviewing stage in L2 writing, and it is
here that the explanatory limits of CPTW become most visible. Although fine-tuned
GPT models demonstrate notable consistency in rubric-based grading (Jiang et al.,
2023; Shin & Lee, 2024), several studies reported moderate reliability and
inconsistencies with human scoring, cautioning against uncritical adoption in high-
stakes assessment contexts (Bucol & Sangkawong, 2025; Shabara et al., 2024).
These studies position GenAl as an assessor of finished texts; our concern here is
different — the writer’s own reviewing, in which GenAl becomes a participant in
the writing process.

What the corpus overlooks, however, is a dimension of CPTW’s own account
of reviewing that makes the evaluative act itself theoretically legible — its
metacognitive quality. In CPTW, reviewing is not a passive appraisal but a self-
regulatory process in which writers read their emerging text against their
developing intentions, drawing on memory traces of the compositional decisions
that shaped it: why a particular argument was put forth, why one lexical choice
prevailed over another. This epistemic access is constitutive of genuine reviewing.
GenAl bifurcates the act into two levels: goal-level appraisal (whether the text
reflects what the writer intended) and decision-level monitoring (why the text was
realized this way and whether it could have been otherwise). GenAl leaves goal-
level appraisal largely intact, but changes whose decisions are available for
monitoring; how this occurs depends on the configuration, and the literature tends
to collapse two distinct ones: reviewing Al-generated text, and evaluating GenAl
feedback on text the writer has authored.

In the first configuration, the writer reviews text that GenAl produced.
Writers who prompt GenAl retain memory traces of their communicative goals,
that is, what they intended the output to accomplish and the arguments they planned
to make, but lack access to the linguistic and rhetorical decisions through which
those goals were realized: why GenAl structured an argument as it did, which
discursive moves it selected, or how it resolved competing organizational
possibilities. Reviewing here supports goal-level appraisal but cannot sustain the
decision-level monitoring that CPTW presupposes, because there are no authorial
decisions of the writer’s own to monitor. The act resembles the reading of others’
work more than self-regulatory revision, and its characteristic risk is accepting text
on the strength of its fluency and its apparent fit with intentions, consistent with
research on processing fluency as a cue to judgement (Alter & Oppenheimer, 2009)
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and on complacency toward automated aids (Parasuraman & Manzey, 2010).
Writers can therefore judge whether the text broadly reflects their goals yet remain
structurally unable to scrutinize the compositional logic behind its production.
Whether L2 writers reviewing Al-generated text show this pattern is an empirical
question that the corpus does not address.

In the second configuration, the writer evaluates GenAl feedback on writing
they authored. The feedback studies in the corpus bear on this configuration: GenAl
delivers comprehensive, evenly distributed comments across content, organization,
and language (Guo et al., 2024; Guo & Wang, 2024; Wiboolyasarin et al., 2024),
though these studies document feedback provision rather than how writers evaluate
it. The writer retains decision-level access to their own text, and knows why each
choice was made, but lacks access to the reasoning behind GenAl’s proposed
revision: why a particular change was recommended, why one organizational move
was preferred over another, or how competing rhetorical possibilities were weighed.
GenAl often supplies explanations with its suggestions, but these are generated
alongside the revision and need not reflect how it was actually produced, as
unfaithful model explanations show (Turpin et al., 2023). The writer can check
them for plausibility but not verify them against the system’s decision process.
Evaluation is therefore one-sided, requiring the writer to adjudicate between a
transparent set of their own decisions and an opaque set of GenAl’s. The empirical
record bears this out: L2 writers apply GenAl feedback with limited scrutiny of its
rhetorical appropriateness or fit with their communicative goals (Allen &
Mizumoto, 2024). This need not reflect disengagement: when the rationale for a
revision can be assessed only for plausibility, uncritical acceptance may be a
rational response to altered epistemic conditions. The developmental consequences,
however, differ across the two configurations: the first may undermine the writer’s
capacity to make compositional decisions, the second may threaten the
internalization of the evaluative standards writers use to assess their own writing.

Accordingly, reviewing in GenAl-assisted writing should be
reconceptualized as a bifurcated process. Reviewing GenAl output is not an
extension of CPTW’s reviewing construct but structurally external to it: it
introduces an authorial agent whose decisions carry rhetorical consequence yet
remain opaque, and for whose presence CPTW provides no analytical architecture.
Evaluating GenAl feedback approximates CPTW’s construct more closely, but the
evaluative standard is partially externalized and unverifiable. Where writers move
between both configurations, as in iterative drafting with GenAl, the resulting text
is only partially authored by the writer, undermining the epistemic completeness
that genuine reviewing presupposes. Both configurations demand substantial
metacognitive resources, particularly feedback literacy and self-regulatory capacity,
which L2 writers may not yet possess (Gozali et al., 2024; Tam, 2024).

Implications
Cognitive reconfigurations: Evaluative load, task environment, and recursive
displacement

The transformations described for planning, translating, and reviewing
converge to form three structural configurations of CPTW, as summarized in Figure
1.
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Figure 1. Applying CPTW to L2 writing: Pre-GenAl vs. with GenAl

GenAl shifts the locus of cognitive challenge from constructing ideas and text
anew to evaluating externally produced material against one’s own communicative
goals. This shift stems from what can be conceptualized as distributed planning:
while idea retrieval is offloaded to the machine, problem framing (representing
audience, purpose, and stance) must remain anchored in the writer. Because a
learner’s capacity to evaluate GenAl framings depends on rhetorical expertise
rather than L2 proficiency alone, delegating framing risks default acceptance of
algorithmically supplied content. Fan et al. (2024) found that learners using GenAl
spent less time generating ideas and more time evaluating Al-suggested content,
indicating that attentional resources are redistributed rather than reduced. This
demand constitutes an evaluative load — the cognitive effort needed to appraise,
compare, and selectively integrate algorithmically generated material with one’s
goals. The developmental cost is that constructing ideas is replaced by evaluating
them, shifting but not lightening cognitive effort.

GenAl also reconfigures the task environment. CPTW treats the task
environment as largely inert, providing affordances and constraints without self-
generating content (Hayes, 2000). Unlike a pen, dictionary, or word processor, a
GenAl tool produces linguistic and ideational content, reconceptualizing the task
environment as a co-generative, sociotechnical space in which the boundary
between internal cognitive processes and external textual production is
continuously negotiated. Within translation, this co-generation introduces a subtle
risk: because modern LLMs are post-trained with RLHF, which reduces output
diversity (Kirk et al., 2024), Al-mediated text formulation may flatten non-standard
L2 syntax and homogenize stylistic voice.

This co-generation also alters recursion. When GenAl supplies outlines and
drafts, the planning-translating loop can collapse into a shallow confirmatory cycle
where learners check whether the Al-generated text matches their goals rather than
constructing, contesting, and refining meaning themselves. We term this recursive
displacement. Evaluating a ready-made draft requires less cognitive effort than
constructing one from underspecified goals, reducing opportunities for
developmental learning.
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Pedagogical implications: Restoring evaluative and recursive engagement

The risks of confirmatory processing and stylistic homogenization necessitate
assignment designs that preserve recursive engagement and authorial agency rather
than displace them. Protocols should require learners to interrogate, contest, and,
where appropriate, reject Al-generated content. For planning, learners (especially
those low in rhetorical expertise) need upfront problem-framing tasks that mandate
defining audience, purpose, and stance prior to consulting GenAl, recorded in an
initial framing log; they can then engage in divergent alternative prompting,
requesting several rhetorically distinct framings or drafts and justifying which, if
any, they adopt.

Because the reviewing bifurcation is structural rather than dispositional,
uncritical acceptance reflects the absence of a stable decision-level referent;
exhortations to engage more critically with GenAl suggestions are insufficient.
What is required are designs that reconstruct access to decision-level logic:
instructor-led modeling that makes the rhetorical reasoning behind revisions
explicit; comparative draft analysis in which learners examine how competing
organizational and lexical choices serve a communicative purpose and audit
whether GenAl revisions flatten authentic authorial voice; and structured
interrogation protocols requiring learners to articulate why a particular discursive
move was preferable to the alternatives GenAl did not select.

These designs reconstitute the epistemic conditions for genuine decision-
level reviewing and are supported by sociocultural theories emphasizing interaction
and meaning negotiation (Poehner & Lantolf, 2022). Collaborative drafting and
structured dialogue around Al-generated text, consonant with Socratic seminar
principles, require learners to articulate and defend their positions, refine their
arguments in real time, and heighten metacognitive awareness of their own
rhetorical choices, cultivating the feedback literacy suited to the GenAl context.

Assessment validity: Distinguishing competence from output

These pedagogical concerns carry direct consequences for assessment
validity. Learners who produce a polished text following GenAl feedback may have
engaged only in goal-level appraisal, confirming that the text reflects their
intentions without interrogating the compositional logic behind it. From the
perspective of the reviewing bifurcation, they have not fully engaged in reviewing
as a self-regulatory process, yet their product may be indistinguishable from one
emerging from genuine decision-level engagement. Product-only evaluation cannot
detect whether the developmental substance of reviewing is there at all.

This gap reflects a conflation L2 writing scholarship must keep analytically
distinct: an instrumentalist view, which treats GenAl as a performance enhancer
and evaluates outcomes accordingly, and a developmental view, which requires
evidence of internalized skill growth rather than textual improvement alone. If the
construct that L2 writing assessment measures includes the self-regulatory
competencies reviewing is meant to develop, product-only evaluation
systematically misrepresents learning (Wiboolyasarin et al., 2026).

Addressing this requires assessment designs that make the process visible
(Table 1): revision process logs and prompt histories document whether learners’
goals preceded and shaped their prompts; annotated drafts and metalinguistic
commentary tasks externalize the decision-level engagement GenAl-assisted
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reviewing leaves structurally implicit; and stylistic divergence tracking, that is,
comparing successive drafts against the GenAl output and recording what learners
retained, changed, or rejected, makes visible whether authorial voice survived co-
generation. Recent scholarship (Lim, 2026) similarly contends that teachers need to
prioritize multimodal, process-oriented tasks over judging final products.

Table 1. Mapping re-conceptualized CPTW constructs to instruction and assessment

Re-conceptualized Core risk

Construct

Actionable
Classroom Tasks

Assessment
Evidence (what
makes it visible)

Evaluative load Default Upfront problem- Initial framing
(including acceptance of framing protocols logs; comparative
distributed GenAl framing (audience, purpose, prompt histories
planning) and content stance) before (whether goals
consulting GenAl; preceded and
divergent alternative shaped prompts)
prompting
Co-generative task  Stylistic Comparative draft Metalinguistic
environment homogenization analysis auditing commentary
(RLHF flattening) voice; Socratic tasks; stylistic
seminars; collaborative divergence
drafting tracking (what the
writer retained,
changed, or
rejected)
Recursive Shallow Instructor-led Revision process
displacement confirmatory modeling of rhetorical  logs; annotated
cycles; no reasoning; structured drafts with
decision-level interrogation and decision-level
referent contestation protocols  rationale

Feedback literacy as a prerequisite competency

Both the pedagogical and assessment implications presuppose a form of
feedback literacy that existing frameworks have not fully theorized. Feedback
literacy, as traditionally conceived, involves the capacity to understand, evaluate,
and act on feedback to support learning rather than merely improve a single text
(Carless & Boud, 2018). That conception was developed for human-generated
feedback, where rhetorical reasoning could be made accessible through dialogue or
scaffolding. GenAl feedback is structurally different: the decision logic through
which it generates suggestions is constitutively opaque, rather than merely withheld.
GenAl-oriented feedback literacy is therefore not a more demanding version of the
conventional competency but a categorically distinct one. It requires learners to
reason about the plausible decision space from which choices were drawn, asking
not only whether a revision improves the text, but what rhetorical values it encodes,
whose discursive norms it reflects, and what communicative possibilities it
forecloses.

This demand is compounded by feedback volume. Because GenAl generates
abundant formative commentary, the limiting factor shifts from access to quantity
management. Learners confronting high volumes of suggestions risk treating them
as instructions to be followed rather than invitations to reason, forfeiting the
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metacognitive engagement that makes revision educationally productive (Vinall et
al., 2023). Whether repeated engagement cultivates this capacity or habituates
learners to externalize evaluative judgment to the machine remains an open
question, one best addressed by the process-oriented methodologies recommended
below.

Conclusion

This conceptual paper explored how GenAl reshapes the act of L2 writing by
re-reading the empirical record through the CPTW framework and extending it with
theoretical resources from adjacent domains. It makes three theoretical
contributions. The first is conceptual: by centering the recursive processes of
planning, translating, and reviewing as the unit of analysis, the paper offers a lens
through which GenAlI’s effects can be examined not merely in terms of what writers
produce but in terms of how the act of writing as a cognitive process is constituted
and developed. The second is diagnostic: the analysis surfaces unresolved tensions
in current research, including the conflation of process and product and the
tendency to treat pedagogical risks as dispositional rather than structural. The third
entails normative guidance: by positioning GenAl not as another entry in the
lineage of educational technologies but as a force that reconfigures the cognitive
conditions under which writing competence is built, the article argues that the
field’s primary obligation has shifted. The challenge of documenting what GenAl
can do has largely run its course; the task is now to theorize what GenAl should do
— how it should be designed and deployed to cultivate linguistically proficient and
epistemically responsible L2 writers.

The reframing also bears methodological implications. The most fundamental
gap in the literature is its predominant reliance on product-focused, cross-sectional
designs: learner texts and self-report data remain the dominant data sources, and the
cognitive processes through which GenAl-assisted writing unfolds are largely
undocumented. Tackling this gap demands temporally sensitive, process-centric
methodologies: keystroke logging, think-aloud protocols, screen capture, and
naturalistic observation (Séror & Gentil, 2023). Accessible tools make this feasible.
Inputlog (Leijten & Van Waes, 2013), freely available for research, records typing
bursts, pauses, revisions, and window switching that expose planning, translating,
and reviewing episodes, while open-source software such as OBS Studio (Lin et al.,
2026) can capture how learners prompt, evaluate, and revise GenAl output and can
anchor think-aloud or stimulated-recall sessions. More ethnographic and
longitudinal studies are also necessary to examine whether engagement with GenAl
cultivates transferable competencies that persist beyond the immediate presence of
the tool. The available evidence from adjacent domains offers limited cause for
optimism: research on neural machine translation demonstrates that while learners
gain short-term benefits from automated tools, these advantages disappear on
delayed post-tests after tool access is removed (O’Neill, 2019). Whether the same
pattern of transient benefits applies to GenAl-assisted L2 writing remains an open
empirical question, and one that process-oriented longitudinal research is uniquely
suited to address.

Another methodological priority is more systematic reporting of L2
proficiency, as the cognitive demands of interacting with GenAl may vary across
ability levels. Many of the studies reviewed do not explicitly document participants’
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proficiency levels, undermining cross-study comparability and diminishing the
translational value of the research for educators. Future studies should report
proficiency against an externally referenced scale (e.g., CEFR levels), anchored by
a named and validated measure, and, where sample size permits, analyze process
and outcome data by proficiency band.

In closing, several limitations warrant acknowledgement. This article draws
on scholarship published in English, so research conducted in other linguistic
traditions falls outside its purview. Because GenAl tools and the research
documenting their effects advance rapidly, any synthesis of this kind represents a
snapshot. Living systematic reviews, adapted from health research, offer one model
for maintaining currency as the field evolves.
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	Abstract
	Addressing how Generative AI (GenAI) reshapes the cognitive act of second language (L2) writing, this conceptual article draws on recent empirical literature (2023–2026). It grounds its analysis in the Cognitive Process Theory of Writing (CPTW), chose...
	Keywords: chatbot, ChatGPT, generative AI, L2 writing
	Introduction
	Writing is a cognitive activity that enables the creation and communication of ideas, meaning, and knowledge through symbolic expression, and it is essential for academic and professional success. Technological advancements have continually reshaped w...
	Scholarly attention has grown rapidly but unevenly. Previous reviews have examined GenAI in English language teaching and learning (Crompton et al., 2024), English as a foreign language (EFL) writing (Teng, 2025), and L2 learning in general (Yang & Li...
	Addressing this gap requires a framework capable of illuminating the cognitive processes that constitute writing. This article therefore adopts the cognitive process theory of writing (CPTW), drawing on Flower and Hayes (1981) and Hayes (2000), which,...
	The article first lays out the foundational tenets of CPTW, then systematically re-examines each stage of the writing process to account for GenAI’s pervasive presence and influence, explores the consequences of these transformations, and concludes wi...
	Theory
	Core tenets of the cognitive process theory of writing
	According to the cognitive process theory of writing (CPTW; Flower & Hayes, 1981), writing is a non-linear, goal-oriented cognitive activity in which multiple cognitive processes operate not as discrete, sequential steps but as a recursive network. Th...
	Central to CPTW is the construct of recursion. Rather than proceeding through a discrete sequence of plan-draft-revise, proficient writers move fluidly among all three macro-processes: a sentence drafted during translating may trigger renewed planning...
	Hayes’s (1996) working-memory constraints qualify this picture of fluent recursion. Because all active operations compete for finite cognitive resources, inexperienced or overloaded L2 writers may find recursive movement disruptive. Cognitive Load The...
	Planning: From idea generation to rhetorical problem representation
	In the original CPTW, the planning stage entails three interrelated sub-processes: (1) generating ideas, (2) setting goals, and (3) organizing information. The writer is the originating locus of composing. Idea generation draws heavily on long-term me...
	Translating: Linguistic realization and the limits of automatization
	Translating is the process by which the conceptual and rhetorical representations generated during planning are converted into linear, linguistically realized text. Flower and Hayes (1981) characterized translating as placing particularly heavy demand...
	Translating is also the site at which the writer’s stylistic and rhetorical identity is most directly expressed in language: the particular word chosen over its synonym or the syntactic construction selected over its paraphrase is the material form of...
	Reviewing: Metacognitive regulation and feedback processing
	Reviewing encompasses both evaluating and revising. Evaluating involves reading the text produced so far and appraising it against the writer’s goals, which requires metacognitive monitoring and the capacity to adopt a reader’s perspective on one’s ow...
	For L2 writers, reviewing is further complicated by limited language proficiency, which constrains the ability to detect or diagnose specific types of textual inadequacy, particularly those related to pragmatic appropriateness, discourse-level coheren...
	Theory Application
	This section applies CPTW (Flower & Hayes, 1981; Hayes, 2000) to formulate new conceptual arguments about GenAI’s role in L2 writing, drawing on empirical evidence from extant research. A prior observation is that most GenAI tools do not map neatly on...
	Corpus and selection criteria
	Because the aim is theoretical re-interpretation rather than exhaustive synthesis, the empirical evidence discussed below is a purposively selected corpus, not the product of a systematic review. Candidate studies were located through Scopus using sea...
	Planning reconsidered: The externalization of productive struggle
	Empirical evidence within the corpus commonly reports that GenAI tools now automate core components of the planning stage, including idea generation, outline drafting, and goal clarification, helping L2 learners overcome writer’s block, maximize effic...
	When GenAI supplies ideas too readily, learners may bypass productive struggle, treating planning as a procedural task (select from among AI-generated options) rather than a constructive one (define and solve a novel rhetorical problem): a contrast th...
	Beyond its cognitive dimensions, GenAI-mediated planning reshapes learners’ affective orientation toward writing in potentially productive ways: performance and effort expectancy adoption intentions (Dong, 2024), and self-efficacy beliefs, collaborati...
	In light of these considerations, a reimagined CPTW must incorporate what might be termed distributed planning: the allocation between writer and GenAI of two separable components of planning. Idea retrieval (generating and organizing content) can be ...
	Across profiles, distribution is developmentally benign only to the extent that problem framing stays with the writer. Scaffolds should therefore follow rhetorical expertise: writers low in expertise may need routines requiring them to specify audienc...
	Finally, the affective gains documented above may come at the cost of epistemic authorship, and the risk differs by profile: low-expertise writers who adopt GenAI framings by default may struggle to claim ideas they did not frame, whereas high-experti...
	Translating reconsidered: The paradox of surface-level enhancement
	Concerning the translating stage, studies report improvements across multiple dimensions of L2 writing quality attributable to GenAI use, including syntactic complexity, lexical richness, accuracy, and fluency (Boudouaia et al., 2024; Tsai et al., 202...
	The trade-off between surface improvement and cognitive depth is real, and it presents a paradox that a reimagined CPTW must address head-on. The efficiency with which GenAI augments translating performance raises the specter of what Zou and Huang (20...
	Another closely related dimension of this paradox is homogenization. Because LLMs are pretrained on corpora that privilege dominant discourses and standard language varieties, GenAI-assisted texts tend to converge toward formulaic, standardized patter...
	Whether this model-level tendency translates into measurable convergence in actual L2 writing remains an open empirical question. Boudouaia et al. (2024) observed syntactic gains among EFL participants, but their design did not measure stylistic conve...
	These compounding dimensions of the paradox, that is, cognitive displacement, structural inequity, and homogenization, jointly expose the limits of incremental pedagogical fixes and demand a deeper theoretical response. When reimagining the translatin...
	Nevertheless, this approach addresses the paradox at the level of classroom practice without resolving the theoretical problem it poses for CPTW. The full weight of the paradox (cognitive, structural, and expressive) compels a reimagined CPTW to expan...
	This reconceptualization entails three theoretical obligations. First, the framework must theorize how GenAI transforms the developmental trajectory of L2 learners’ language acquisition, particularly whether algorithmically mediated practice can produ...
	Reviewing reconsidered: Bifurcation of the evaluative process
	GenAI most profoundly reshapes the reviewing stage in L2 writing, and it is here that the explanatory limits of CPTW become most visible. Although fine-tuned GPT models demonstrate notable consistency in rubric-based grading (Jiang et al., 2023; Shin ...
	What the corpus overlooks, however, is a dimension of CPTW’s own account of reviewing that makes the evaluative act itself theoretically legible – its metacognitive quality. In CPTW, reviewing is not a passive appraisal but a self-regulatory process i...
	In the first configuration, the writer reviews text that GenAI produced. Writers who prompt GenAI retain memory traces of their communicative goals, that is, what they intended the output to accomplish and the arguments they planned to make, but lack ...
	In the second configuration, the writer evaluates GenAI feedback on writing they authored. The feedback studies in the corpus bear on this configuration: GenAI delivers comprehensive, evenly distributed comments across content, organization, and langu...
	Accordingly, reviewing in GenAI-assisted writing should be reconceptualized as a bifurcated process. Reviewing GenAI output is not an extension of CPTW’s reviewing construct but structurally external to it: it introduces an authorial agent whose decis...
	Implications
	Cognitive reconfigurations: Evaluative load, task environment, and recursive displacement
	The transformations described for planning, translating, and reviewing converge to form three structural configurations of CPTW, as summarized in Figure 1.
	Figure 1. Applying CPTW to L2 writing: Pre-GenAI vs. with GenAI
	GenAI shifts the locus of cognitive challenge from constructing ideas and text anew to evaluating externally produced material against one’s own communicative goals. This shift stems from what can be conceptualized as distributed planning: while idea ...
	GenAI also reconfigures the task environment. CPTW treats the task environment as largely inert, providing affordances and constraints without self-generating content (Hayes, 2000). Unlike a pen, dictionary, or word processor, a GenAI tool produces li...
	This co-generation also alters recursion. When GenAI supplies outlines and drafts, the planning-translating loop can collapse into a shallow confirmatory cycle where learners check whether the AI-generated text matches their goals rather than construc...
	Pedagogical implications: Restoring evaluative and recursive engagement
	The risks of confirmatory processing and stylistic homogenization necessitate assignment designs that preserve recursive engagement and authorial agency rather than displace them. Protocols should require learners to interrogate, contest, and, where a...
	Because the reviewing bifurcation is structural rather than dispositional, uncritical acceptance reflects the absence of a stable decision-level referent; exhortations to engage more critically with GenAI suggestions are insufficient. What is required...
	These designs reconstitute the epistemic conditions for genuine decision-level reviewing and are supported by sociocultural theories emphasizing interaction and meaning negotiation (Poehner & Lantolf, 2022). Collaborative drafting and structured dialo...
	Assessment validity: Distinguishing competence from output
	These pedagogical concerns carry direct consequences for assessment validity. Learners who produce a polished text following GenAI feedback may have engaged only in goal-level appraisal, confirming that the text reflects their intentions without inter...
	This gap reflects a conflation L2 writing scholarship must keep analytically distinct: an instrumentalist view, which treats GenAI as a performance enhancer and evaluates outcomes accordingly, and a developmental view, which requires evidence of inter...
	Addressing this requires assessment designs that make the process visible (Table 1): revision process logs and prompt histories document whether learners’ goals preceded and shaped their prompts; annotated drafts and metalinguistic commentary tasks ex...
	Table 1. Mapping re-conceptualized CPTW constructs to instruction and assessment
	Feedback literacy as a prerequisite competency
	Both the pedagogical and assessment implications presuppose a form of feedback literacy that existing frameworks have not fully theorized. Feedback literacy, as traditionally conceived, involves the capacity to understand, evaluate, and act on feedbac...
	This demand is compounded by feedback volume. Because GenAI generates abundant formative commentary, the limiting factor shifts from access to quantity management. Learners confronting high volumes of suggestions risk treating them as instructions to ...
	Conclusion
	This conceptual paper explored how GenAI reshapes the act of L2 writing by re-reading the empirical record through the CPTW framework and extending it with theoretical resources from adjacent domains. It makes three theoretical contributions. The firs...
	The reframing also bears methodological implications. The most fundamental gap in the literature is its predominant reliance on product-focused, cross-sectional designs: learner texts and self-report data remain the dominant data sources, and the cogn...
	Another methodological priority is more systematic reporting of L2 proficiency, as the cognitive demands of interacting with GenAI may vary across ability levels. Many of the studies reviewed do not explicitly document participants’ proficiency levels...
	In closing, several limitations warrant acknowledgement. This article draws on scholarship published in English, so research conducted in other linguistic traditions falls outside its purview. Because GenAI tools and the research documenting their eff...
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