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Abstract

This longitudinal qualitative study examines distributed agency between human writers and generative Al
in the context of L2 writing. Grounded in Bandura’s theory of agency, the study analyzes students’
written texts, reflective accounts, and Al interaction logs collected from Taiwanese university students.
The findings indicate that human-Al distributed agency shapes the enactment of L2 writing across
intentionality, forethought, self-reactiveness, and self-reflectiveness. Moreover, distributed agency both
supports and constrains learners’ engagement, depending on how it is exercised.
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Introduction

Generative artificial intelligence (GAI) has transformed education, with its compelling text-based
responses attracting attention from researchers and educators, particularly in L2 writing. Many studies
highlight GAI’s advantages, such as providing instructional support (Moorhouse et al., 2024), reducing
teachers’ workload (Guo & Wang, 2024), supporting brainstorming (Jacob et al., 2023), improving
content and grammar (Kurt & Kurt, 2024), enabling personalized feedback (Baek et al., 2023), and
scaffolding revisions (Strobl et al., 2024). GAI also influences learners by fostering autonomy (Agustini,
2023), sustaining agency (Jacob et al., 2023), enhancing motivation (Huang & Mizumoto, 2024), and
reducing anxiety (Shi et al., 2025). However, concerns about potential drawbacks persist, including risks
to critical thinking (Barrot, 2023), self-efficacy (Guan et al., 2025), collaboration (Rasul et al., 2023), and
cognitive development (Kosmyna et al., 2025). These studies suggest that when learners outsource
aspects of learning to GAI, this partnership-like engagement can enhance the writing experience (Jacob et
al., 2023; Teng, 2024), yet it may also inadvertently undermine learning performance.

Traditionally, development of Al tools has been grounded in a human-centered ideology, positioning
humans as the primary agents with full control over technological interaction. However, Godwin-Jones
(2024) argues “agency resides in both the user and in the Al system” (p. 8), and that they affect each other
reciprocally. Users of Al technologies exercise agency by shaping the content and direction of their
interactions, negotiating meaning through iterative communication, and refining their work through input
prompts. Meanwhile, Al tools exert agency not only by processing information and performing social
reactions, but also by influencing users’ thoughts and behaviors. This distributed mode of agency
underscores the collaborative dynamic between human and Al in shaping both the process and outcomes
(Rammert, 2008).

However, much of the existing L2 writing research has focused on how writers agentively use GAI tools
to achieve writing goals, with less attention to how GAL, as a distributed agentic partner, shapes writers’
writing processes and learning over time. To address this gap, the present study conducts a one-year
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longitudinal investigation into the long-term impact of GAI on the distribution of agency between EFL
writers and Al tools.

Drawing on Bandura’s (2001, 2006) four features of agency, we examine this research question: How
does human-Al distributed agency shape L2 writers’ academic writing in terms of intentionality,
forethought, self-reactiveness, and self-reflectiveness?

Literature Review

Agency

Bandura (2001, 2006) conceptualizes human agency as the active role individuals play in contributing to
their actions and environment. This perspective positions individuals as agents with the capacity to
intentionally exert influence on their thoughts and behaviors. Bandura identifies four features of human
agency: (1) Intentionality refers to the ability to set goals and the plans required to achieve them. It is a
proactive commitment to action, wherein individuals formulate plans and coordinate their efforts to
ensure success. Individuals cannot be considered agents of actions they do not intend. (2) Forethought
extends agency beyond the immediate present, enabling individuals to anticipate the consequences of
their actions. While the future itself does not exert a direct causal influence, the ability to foresee potential
results gives structure and purpose to present actions, thereby influencing an agent’s decision-making. (3)
Self-reactiveness involves the regulation of one’s actions to ensure alignment with established goals.
Individuals monitor their course of action, adjusting their behaviors to stay on track. This process entails
deliberate decision-making, execution monitoring, and motivational control, bridging the gap between
intention and action. (4) Self-reflectiveness is the meta-cognitive ability to consciously reflect upon one’s
own thoughts, actions, and their meaning. Agents do not simply adjust a course of action based on
unconscious reflexes; rather, they adjust it by conscious evaluation and reflection. This capability allows
for continuous self-improvement and adaptive behavior.

Distributed Agency

Many authors have approached the topic of agency from the perspective of distributed cognition, which
broadly refers to the fact that cognition need not always take place solely in the human brain. Rather,
some cognitive processes can be understood as emerging from interaction among a group of people or
between humans and artifacts. Applying this line of thinking to second language learning and Al tools,
Godwin-Jones (2024) views agency as residing “in both the user and in the Al system” (p. 8),

highlighting the emergent nature of agency between humans and tools. He challenges the notion of human
dominance over tools and proposes a more nuanced and dynamic interplay between human and Al. He
highlights the case of Kailing, a participant in Jacob et al. (2023), to show that iterative exchanges with
ChatGPT create a collaborative meaning-negotiation process in which both the user and Al shape the
learning experience.

Post-humanist researchers treat agency as a distributed property. Rammert (2012) challenges the notion
that humans hold full agency while machines lack autonomy in human-machine interactions. He argues
agency is best conceptualized as distributed in the sense of involving many parallel processes that work in
concert and yet are spread across multiple actors, which include humans and artifacts alike. Similarly, in
his work on actor-network theory, Latour (2005) attributes agency to objects (pp. 63—86), claiming that
reserving agency to humans limits sociologists’ ability to describe how objects “act” upon humans or
other objects, such as allowing, affording, influencing, forbidding, etc. (p. 72).

In contrast to these post-humanist accounts, Clark and Chalmers’ (1998) Extended Mind Thesis offers a
more human-centered strand of distributed cognition. They argue cognition is not confined to the brain
and can be extended by artifacts. They demonstrate this with a thought experiment in which an
Alzheimer’s patient depends on a notebook for memory support. Despite their emphasis that human-
artifact coupling can form an integrated cognitive system in which computations can be distributed
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between the two, they warn against a radical, post-humanist view and cautiously favor an “organism-
centered” one in which the brain remains the central locus that initiates and sustains extended cognitive
processes (Clark, 2008, p. 123, 139).

Informed by Bandura’s and Clark and Chalmers’ work, we hold that learners cannot have learning agency,
distributed or not, without intentional engagement, but that all learners possess the potential for learning
agency. Within a human-Al coupled system, agency remains fundamentally human-initiated and -directed,
even though its expression is fluid, situational, and co-constructed through contextual, cognitive, and
affective conditions.

Methods

Based on Bandura’s agency theory and Clark and Chalmers’ Extended Mind Thesis, this study adopts a
qualitative design to examine how GAI contributes to the emergence of Bandura’s four features of agency
in EFL writers. We conceptualize the writer and their GAI tool as an interactive human-Al dyad—a
cognitive system drawing on both brain-internal and -external resources—and use the methods described
below to investigate how agency is distributed within this dyad.

Participants

Thirteen sophomore English majors at a top-tier Taiwanese university participated. They had comparable
English learning backgrounds (Table 1) with upper-intermediate to advanced proficiency (CEFR B2—C1)
and had completed one year of foundational academic writing instruction prior to the study. Most
participants also had approximately one to two years of experience using GAI tools. During the study,
they were enrolled in a 36-week, two-semester writing course taught by one of the authors. To mitigate
potential bias, the other author participated in data analysis, assignment evaluation, and discussion of
findings. Participation was voluntary and had no impact on course grades. All 13 students, whose data
were pseudonymized, consented and remained in the study throughout both semesters. Although the
participants did not receive remuneration, the teacher-researcher expressed her appreciation for their
support.

Course Design

The one-year academic writing course is required for all English majors at the university. Over the two
semesters this study investigates, students were required to complete six writing tasks. The first
semester’s tasks included cause-effect, definition, and comparison-contrast essays. The second semester’s
tasks were an argumentative essay, a synthesized literature review, and a research paper. The course
focused on academic writing conventions, structures, rhetoric, writing strategies, and research skills.
Students were allowed to decide whether to use GAI during the drafting stage but were required to use it
during the feedback review stage. In practice, they all chose to use ChatGPT for both drafting and
reviewing.

Data Collection

Qualitative data were gathered from three sources: students’ drafts and final products, chat logs with GAI,
and written reflections. First, students submitted all drafts and final products through Moodle, the
course’s learning platform. Over the two semesters, six drafts and six final products were collected from
each participant. The grading criteria addressed both the writing product and process. On the product side,
evaluations emphasized content richness, accuracy of information, and appropriate application of the task-
specific writing strategies taught in the course. On the process side, students’ chat logs with GAI were
reviewed to understand how they engaged with the tool and to ensure their final texts were not Al-
generated, translated from Chinese, or produced through wholesale Al drafting. Students were
encouraged to ask in-depth follow-up questions and use GAI feedback to clarify, refine, and expand their
ideas. All participants used ChatGPT, as it was the most widely used platform in Taiwan at the time.
Given that students might lack GAI literacy, the instructor introduced prompting principles (e.g., using
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precise wording, providing contextual information, and assigning roles to GAI) and provided feedback
review sheets to guide students’ GAl-assisted reviews (Appendix A). Students could freely accept or
reject Al-generated feedback and were encouraged to develop their own prompts beside the provided ones
to meet individual needs. They were instructed to initiate a conversation thread with GAI for the review
of each writing task, and all their interactions with the Al had to occur within this thread. Upon
completing each writing task, students had to submit the chat log, allowing the instructor to review the
full interactions. Six chat logs were collected from each student.

Table 1

Participants’ Backgrounds

No. Pseudonym Gender First Language English Proficiency GAI Tools of Choice
1 Ben M Mandarin High intermediate ChatGPT, Gemini

2 Jack M Mandarin High intermediate ChatGPT, Perplexity
3 May F Mandarin High ChatGPT

4 Esther F Mandarin High intermediate ChatGPT

5 Ko F Mandarin High intermediate ChatGPT

6 Vivian F Mandarin High ChatGPT, Claude

7 Josh M Mandarin High intermediate ChatGPT, Perplexity
8 Patrick M Mandarin High intermediate ChatGPT, Grammarly
9 Julian M Mandarin High intermediate ChatGPT, Gemini

10 Yu F Mandarin High ChatGPT, Gemini

11 Peggy F Mandarin High intermediate ChatGPT

12 Henry M Mandarin High intermediate ChatGPT, Google Translate
13 Tracy F Mandarin High intermediate ChatGPT

Students also had to write reflections at the end of each semester. The purpose was to explore whether
and how Bandura’s four features of agency were distributed through their engagement with GAI during
writing. To this end, the instructor designed reflection questions grounded in the four features (Appendix
B) to guide the students in reflecting on the feedback from GAI, their interactions, and the overall
learning experience. To capture their deep perceptions and critical insights, the questions were provided
in both Chinese and English, and students could write in whichever language they were most comfortable
with.

Data Analysis

A combined analytic approach integrating both cross-sectional and longitudinal analyses was adopted, as
this approach enables in-depth examination of patterns through comparisons across individuals under the
same temporal conditions, while also allowing for the exploration of individual cases over time to trace
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developmental trajectories. Students’ chat logs and reflections were analyzed following Braun and
Clarke’s (2006) thematic analysis framework, using Bandura’s four features of agency as the deductive
thematic codes. Both authors independently coded and interpreted the data. After completing their
analyses, they compared findings, discussed discrepancies, and reached consensus through collaborative
review. A summary of the analytic procedure is in Figure 1. Through the combined analytic approach and
triangulation of data sources, an understanding of how agency was distributed emerged.

Figure 1

Data Analysis Procedure

¢ Read and reread all transcripts and written texts

¢ Maintain reflexive memos and flag salient statements
Data * Bracket researcher perconceptions

Immersio

¢ Apply deductive codes based on bandura's four features of agency

¢ Apply inductive coding to capture emergent concepts outside the
Initial framework

» Examine relationships among codes A
e Determine that all meaningful data aligned with Bandura's four
features
e confirm that no additional inductive themes emerged y
« Develop analytic descriptons fo reach theme )
« Select representative quotations and provide contextual
interpretation
e Compare themes across data sources y

Findings

This section presents findings from the cross-sectional and longitudinal analysis grounded in the four
conceptually distinct and yet functionally interrelated features of agency: intentionality, forethought, self-
reactiveness, and self-reflectiveness.

Intentionality

Intentionality in Bandura’s (2001) sense refers to a proactive, self-originated commitment to future-
directed action, which is a capacity that underpins purposeful engagement and distinguishes agentive
behavior from passive reaction or accidents. Moreover, Bandura emphasizes that intentionality is
exercised within social constraints or, as he puts it, “situational inducements” (p. 6). Thus, even in a
compulsory writing course, students can enact intentionality through the deliberate choices they make
when planning, revising, engaging with feedback, and deciding how to interact with GAI. From this
perspective, intentionality is inherently a human trait. But while GAI may lack intentionality, it can
nonetheless participate in distributed agency by shaping or supporting human goal-directed behavior.
Within a human-Al dyad, the GAI can act as cognitive scaffolding that helps the human clarify



6 Language Learning & Technology

ambiguous intentions, refine focus, and sustain motivation. For example, Ben described in his reflections
how GAI scaffolded his commitment and intentions:

Al helped me stay on track during Project 3 by breaking it into smaller parts. When I didn’t know
how to start, I asked for a possible outline. When I was stuck, I asked for the next step. These
interactions reduced my stress and helped me avoid procrastination because I always had something
to continue.

Ben’s enactment of intentionality, i.e., becoming committed to an action, was regulated through human-
Al interaction. GAI helped shape, focus, and sustain his intentions by providing a course of action and
concrete steps to which he could commit, enabling him to translate that commitment into actions.

Similarly, other students leveraged GAI to clarify or validate the intention behind their writing. In his
reflections, Jack described how it supported him in refining the direction of his intended topic:

I developed a topic based on my interest. I then used Al to evaluate the topic to ensure it had
sufficient controversy and depth for an argumentative essay.

While the intention originated with Jack, GAI strengthened it by enhancing his confidence and
commitment by providing evaluative input that supported his initiated plan.

May’s case demonstrates how GAI can play a formative role in the emergence and articulation of
intentionality. She explained:

I was interested in the role of Al in the game design industry. I asked Al to generate some potential
topics about it and received several suggestions. This brainstorming session helped me think from
angles I hadn’t considered before...One suggestion caught my interest. I then followed up by asking
Al to elaborate on both sides of this suggested topic, which helped me evaluate its depth and
complexity before making my final decision.

Although May had a general interest in “Al and gaming,” her initial goal lacked specificity, and she was
uncertain whether it was an appropriate topic to pursue. Through a GAl-facilitated brainstorming session,
she was exposed to multiple perspectives she had not considered. This helped May transform her under-
defined interest into a clear intention—a specific writing direction to pursue.

Downsides of using GAI, however, were also mentioned by participants. While GAI often supports
writers by aligning feedback with their stated intentions, such alignment can sometimes reinforce writers’
misconceptions or errors, contrary to their true intentions. For example, Esther reflected that when she
asked ChatGPT whether her introduction followed the CARS model, ChatGPT confirmed it did and even
provided an analysis to justify its assessment. However, teacher feedback indicated her introduction did
not actually follow the CARS model.

In short, GAI can scaffold, sustain, or clarify writers’ intentions, but its feedback may also undermine
their agency by reinforcing confidence in decisions they would not commit to otherwise.

Forethought

Forethought is the ability to set goals, plan actions, anticipate the consequences of one’s actions, and
make decisions based on such anticipations (Bandura, 2001). Triangulating data in relation to this
definition revealed the following results: (1) In goal setting, GAI supported writers by clarifying and
formulating writing objectives; (2) In planning, GAI assisted with idea and structure planning, which
involves generating ideas, organizing content, creating outlines, and brainstorming topics; (3) In
motivational regulation, GAI reduced writers’ anticipated negative emotions associated with writing and
enhanced their readiness for execution by helping to structure the overall writing process.

One way GAI contributes to forethought is by supporting writers in organizing and synthesizing literature,
a process that requires goal setting, planning, and anticipatory reasoning. In her reflections, Ko talked
about how ChatGPT helped her in this process:



Pin-Hsi Patrick Chen and Yichun Liu 7

The literature review process used to take me forever to complete, but now I can ask ChatGPT to
summarize and compare different viewpoints from various sources related to my topic and to present
them in a table. It helps me grasp the main arguments and viewpoints quickly, so I can set the
direction and plans for my writing.

Figure 2
ChatGPT’s Comparison of Different Studies on Ko’s Topic

Contrast Analysis: Supportive vs. Critical Perspectives on Woke Culture in Film

Dimension Supportive Perspectives Critical Perspectives

Representation Highlights the empowerment and increased visibility of marginalized Interprets increased representation as
groups, viewing such portrayals as necessary correctives to historical tokenistic or as aesthetic overcorrection that
exclusion (e.g., Morah 2024; Igbashangev 2021). does not address deeper structural inequities

(e.g., AlMouslie 2023).

Cultural Impact Argues that inclusive narratives contribute to nation-building, promote Suggests that such trends generate "identity
intercultural empathy, and enrich global cinematic discourse. fatigue” or function primarily as performative
displays of moral virtue without substantive
social effect.

Gender & Frames woke-oriented cinema as redefining gender roles and subverting Claims that these portrayals commodify
Identity entrenched stereotypes, offering alternative imaginaries for identity (Fox gender struggles and risk reinforcing market-
2014). driven narratives of victimhood (Hagelin
2013).
Creative Viewed as expanding creative possibilities by diversifying genres, Raises concerns about ideological
Freedom themes, and storytelling perspectives in global film industries. standardization, soft censorship, and pressure

toward thematic conformity.

Ko’s chat log (Figure 2) shows ChatGPT’s comparison of multiple sources across different dimensions.
Crucially, ChatGPT did more than retrieve sources; it helped Ko visualize intertextual relationships,
clarified the main arguments and contrasting perspectives, and highlighted relevant connections. This
facilitated her higher-order organization and planning. For many L2 writers, literature comparison is often
a source of frustration due to linguistic and cognitive barriers (Yoo, 2025). By structuring and visually
representing information, ChatGPT helped Ko overcome those barriers and clarified her aim in a more
efficient and focused manner. Through interactions with Al, Ko engaged in strategic planning and refined
her goals, making the content of her forethought more defined.

Vivian’s interaction with ChatGPT is another case in point. Initially, she intended to write about
“ChatGPT and college students” but lacked a specific argument. She then turned to ChatGPT for support,
which responded with a structured list of potential argumentative essay topics categorized by themes
(Figure 3). This interaction contributed to goal clarification and planning, which are important ingredients
of forethought. ChatGPT offered organized choices and ideas, enabling her to evaluate multiple
perspectives and engage in the critical anticipatory and planning aspects required for argumentative
writing. ChatGPT functioned as cognitive scaffolding that extended Vivan’s capacity to anticipate viable
argumentative directions and transform a loosely defined idea into a focused plan.

Some students believed interacting with GAI boosted their motivation to write by changing the
anticipated emotional consequences of writing. Specifically, some of them had felt a lack of motivation
because they anticipated writing would bring frustration, pain, or anxiety. After incorporating GAI into
the writing process, however, they began to anticipate less negative emotional outcomes and became
more motivated. Josh shared the following transformation:
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ChatGPT boosted my writing motivation because it made the pre-writing stages easier and, most
importantly, less anxious, especially when under time constraints. For example, when writing the
Method and Discussion sections, it provided me with structures and approaches, which helped me
quickly clarify my writing direction.

Figure 3

Vivian’s Chat Log, Showing Potential Topics Suggested by ChatGPT

i want to write an argumentative essay regarding chatgpt and
college students. Any topics suggestions?

Sure! Here are some argumentative essay topic suggestions that focus on ChatGPT and college

students, spanning ethical, educational, and practical angles:

@ Academic Integrity & Ethics
1. Should college students be allowed to use ChatGPT for writing assignments?
2. Does using ChatGPT for homework constitute academic dishonesty?

. Should universities implement stricter policies to detect and prevent ChatGPT misuse?

w

® Learning & Education
4. Does ChatGPT enhance or hinder college students’ critical thinking skills?
5. Can ChatGPT be an effective learning companion for college students?

6. Should professors design assignments that Al tools like ChatGPT cannot complete easily?

@ Mental Health & Study Habits
7. Can ChatGPT reduce academic stress for college students?

. Is reliance on ChatGPT making college students intellectually lazy?

(=)

i Career & Future Preparation
9. Is ChatGPT preparing or harming students for real-world communication and writing?

10. Should colleges teach students how to responsibly use Al tools like ChatGPT for career
readiness?

Accessibility & Equity
11. Does ChatGPT create an unfair advantage for students who are more tech-savvy?

12. Can ChatGPT help bridge the gap for students with learning disabilities or language barriers?

Forethought includes the ability to anticipate consequences and use that anticipation for motivation.
Knowing GAI’s ability to provide structures, Josh could anticipate the clarification of his direction that
would come with those structures, and that anticipation in turn made him less anxious and more
motivated.

Despite the advantages, GAI’s role in the emergence of forethought may hinder learning, as Patrick’s
experience suggests:

Before starting each project, I always engage with Al: I write down my topic and ask Al whether my
ideas are accurate and how they could be developed further. It can provide links and summaries of
essential readings related to the topic.

However, he reflected at the end of second semester:

Though it is effective in brainstorming, I don’t think this process has improved my academic writing
skills because it can erode my planning and thinking ability.
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His experience highlights the potential danger of a weakened ability to form forethoughts. Using GAI
may have the cost of not exercising the user’s cognitive skills associated with forethought.

Self-Reactiveness

Self-reactiveness refers to the capacity to self-regulate and enact courses of action through evaluation,
adjustment, and adaptation according to one’s goals (Bandura, 2006). In academic writing, the goal of a
writer is to produce a grammatical, coherent piece of text that accurately expresses the writer’s ideas,
some of which may be discovered during writing. The analysis showed that in the process of achieving
this goal, participants and their GAI tools jointly exercised self-reactiveness through (1) expression
scaffolding, (2) problem diagnosing and solving, and (3) idea formation.

One of the most distributed cognitive tasks was idea expression and word choice. Several students
identified them as persistent challenges, as they often struggled to find accurate or nuanced vocabulary to
convey their intended messages. For example, Julian reflected:

The most difficult part for me is expressing my thoughts in English. Sometimes it feels like my soul
is trapped inside my body, unable to communicate with the outside world. With ChatGPT, I can
easily transform my thoughts into native-sounding English sentences.

With GATI’s assistance, students could jot down rough ideas or write Al prompts in Chinese and receive
grammatically and stylistically well-formed sentences that better captured their intended meaning, often
elevating the quality of their English expression beyond what they could independently produce.
Additionally, Al could generate vocabulary comparison tables, listing synonyms alongside definitions,
example sentences, and subtle usage distinctions. These affordances illustrate how self-regulatory
functions traditionally performed by the writer are partially distributed to GAI. For example, in her
reflections, Yu described an experience where she asked ChatGPT how to say “FH% 5 Hi” (“the table
indicates”) in English, and in response ChatGPT provided various expressions and explained the subtle
differences between them (Figure 4). This made Yu realize details she had not noticed before and gave
her a wider range of lexical choices.

Another cognitive task related to self-reactiveness that is distributable to GAI is to identify and solve
writing problems. L2 writers often lack the metalinguistic awareness or rhetorical sensitivity needed to
effectively monitor and evaluate their output, especially when their writing literacy is still developing
(Hyland, 2003). While they may recognize their writing is ineffective, they often struggle to identify and
solve the issues. In such cases, GAI can play a reactive monitoring role by identifying problems and
suggesting improvements based on the user’s intended outcome or target genre. By inputting their rough
drafts into ChatGPT and providing prompts such as “Make this paragraph clearer,” L2 writers distribute
the cognitive burden of error diagnosis to GAIL Jack’s reflections illustrate this process:

Usually, I draft my writings with very raw ideas. I throw them into ChatGPT and ask for revision. I
often do this 3 to 5 times to make sure the revision aligns with my initial idea. Even if I do not know
what problems my writing has, Al can help me detect and fix them.

Jack lacked precise awareness of his writing but nonetheless benefited from GAI’s diagnostic capabilities.
He noted that prior to using Al, developing such diagnostic awareness “relied solely on slow and often
ineffective internalization processes.” GAI can function as a diagnostic tool and supplement a writer’s
self-reactive capacity by identifying and fixing errors and weaknesses that may otherwise go unnoticed.

Moreover, the task of idea formation can be distributed between writer and Al through a recursive co-
construction. While drafting about Natural Language Processing (NLP), Henry initially asked ChatGPT to
revise his sentence:

Overall, the incorporation of NLP in education has persistently influenced students’ learning,
presenting both its benefits and inherent drawbacks.
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Figure 4

Yu’s Chat Log, Showing Word Choices Suggested by ChatGPT
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indicate =i - EERSE/ES Figure 4 indicates a strong preference for
academic writing.

illustrate BEESEEE ) ESEREE/AT Table 1 illustrates the distnbution of responses.
suggest EEESERE ) siEs Figure 5 suggests that most participants rely on

ChatGPT for grammar checks.

highlight EEESE - =2 Figure 6 highlights the difference between writing
ypes.
present SHEES  SEERSINE=EES Figure 2 presents the participants’ proficiency
levels.
depict G illustrate ERE\EEE (O=T - The chart depicts how participants use ChatGPT in
=8) various tasks.
display E={lshow  EESHESRES Table 3 displays the frequency of ChatGPT use

report EOFEEEE . 5828 The table reports the percentage of students using
ChatGPT weekly:

Taking in what Henry had written, ChatGPT reacted by returning the following suggestion:

Amid this dual nature, the persistent impact of NLP on students’ learning unfolds, showcasing a
tapestry of benefits and inherent drawbacks.

Henry then changed the word tapestry in ChatGPT’s revised sentence into the word knitting. The sentence
became:

Amid this dual nature, the persistent impact of NLP on students’ learning unfolds, showcasing a
knitting of benefits and inherent drawbacks.

Through this recursive, iterative process, an agent can sometimes gain unexpected new insights into its
own actions. After Henry changed tapestry to knitting, he asked ChatGPT for another revision based on
his new sentence, and it returned the following:

Amidst this dual nature, the persistent impact of NLP on students’ learning unfolds, weaving
together a tapestry that showcases both its benefits and inherent drawbacks.

ChatGPT explained that “[t]his revision maintains the metaphor of a tapestry but uses ‘weaving together’
to describe the interplay of benefits and drawbacks more explicitly.” This recursive self-reactive process
shifted Henry’s understanding, effectively giving him a new idea about the topic. In his reflections, he
noted that he initially intended to present NLP’s pros and cons separately, but the word “interplay”
prompted him to reframe them as interconnected. It is worth emphasizing that while it was ChatGPT that
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came up with the words tapestry and weaving, they were reactions to Henry’s original sentence and his
later addition of the word knitting, respectively. Without Henry, the crucial steps of drafting, revising, and
feeding the sentence into the Al for suggestions would not have been taken; without the Al, Henry’s
discovery of the new approach to his topic would not have happened, either. In this sense, the self-
reactive feature of agency was truly distributed between the two.

The benefits discussed above, however, were not uniformly experienced. Several students noted that
while Al tools made their writing more polished, the distribution weakened learning and retention. For
example, Peggy reported that before using ChatGPT, she would spend hours refining her word choices.
After outsourcing the job to GAI, she rarely spent time negotiating lexical choices and found that the
vocabulary provided by ChatGPT was often quickly forgotten. She also observed a decline in her spelling
accuracy. She stated:

It is satisfying to see my writings become more beautiful and well-structured with ChatGPT’s
assistance. However, ChatGPT has a terrible impact on my vocabulary, especially spelling. Because
Al can recognize typos from contexts, I have started paying less attention to my spelling.
Consequently, I often find myself forgetting how to spell, and it impedes my writing competence.

This shows that Al can aid problem-solving while eroding academic skills when users rely on it without
attentive engagement.

Besides, the diagnostic function of GAI requires caution. L2 writers with limited proficiency and
metacognitive skills may be more likely to accept and apply Al-generated feedback uncritically, which
increases their vulnerability to Al hallucinations because they may mistake fluent but inaccurate language,
explanations, or citations for reliable information (Ye et al., 2023). Although, as described earlier, Jack
engaged in multiple rounds of prompting to ensure that GAI’s revisions aligned with his intended
meaning and expressed satisfaction with its diagnostic affordances, his limited metacognitive awareness
prevented him from detecting problems beyond his own perceptual scope. For example, his final
argumentative essay adopted an oversimplified and distorted counterargument presented without
supporting evidence, which made it easy to refute and consequently resulted in a straw-man fallacy:

Opponents argue that regulating misinformation generated by Deep Fake technology may be
unnecessary because misinformation has been produced by various Al digital tools in a rapidly
evolving information landscape. However, researchers argue that regulation is necessary...

Triangulation with Jack’s chat logs (Figure 5) reveals that he did attempt to check the adequacy of his
arguments. However, GAI responded with positive evaluations and failed to flag the underlying logical
fallacy.

Jack’s case illustrates the risks of distributing the self-reactive feature of agency to GAI when the human
user lacks sufficient metacognitive awareness to monitor and evaluate Al-mediated regulatory
performance.

Figure 5

Jack’s Chat Log

Content of the arguments

« The first sentence correctly presents a common counterargument: that extra regulation is
unnecessary because misinformation already exists and Al is just another tool in a changing

information ecosystem. cepr

« The second sentence appropriately signals a contrasting research-based position that
regulation of deepfake misinformation is necessary, which is well supported in recent legal and

pOliCy SChOlarShip_ theregreview
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Self-Reflectiveness

Self-reflectiveness refers to an agent’s capacity to examine and evaluate their own functioning. In a
writer-Al dyad, this feature of agency can be distributed, as reflective appraisal is collaboratively enacted
through iterative dialogue. When engaging with GAI, writers often receive repeated evaluative
confirmations (e.g., “your argument is coherent and academically appropriate”), which may gradually
function as a proxy for self-reflective judgment or shape students’ self-reflectiveness.

When asked in their second reflections about the advantages and disadvantages of GAl-mediated
feedback, nearly all participants responded positively, particularly emphasizing its effectiveness and
nonjudgmental nature. Several students explicitly compared GAI feedback with human feedback and
reported that interacting with GAI enhanced their sense of self-efficacy. For example, Ko reflected that
compared with engaging with a teaching assistant or the instructor, she felt more relaxed when interacting
with GAI because she could freely ask “silly” questions without feeling embarrassed. She further noted
that GAI consistently provided affirmative evaluations and empowered her to complete writing tasks
beyond what she perceived herself capable of accomplishing independently. Ko’s case illustrates writers’
confidence and self-efficacy can be shaped by Al-mediated reflective appraisals that they appropriate as
evidence of their own competence. In this sense, reflective appraisal is distributed within the human-Al
dyad rather than located exclusively within the human writer or teacher.

However, some students showed skepticism. May reflected:

...AI’s immediate feedback saved me a lot of time and made me more confident during writing as if |
had been liberated from the constraints of L2 writing. However, [ am not sure my writing has
improved because the knowledge is acquired quickly and often in response to a specific problem.
Paradoxically, GAI has become a new constraint to me; it’s powerful and hard to resist, but it
confuses what I can do with its help and what I can do without it.

These cases reveal ambivalence in terms of the benefits of distributing self-reflectiveness between human
and Al. While Al-mediated positive evaluative feedback may strengthen a writer’s confidence and self-
efficacy, it may also recalibrate self-reflective judgment in ways that obscure the writer’s assessment of
what they truly know and what they only know with the help of Al

Agency Distribution over Time

The longitudinal impact of the year-long use of GAI on the participants became differentiated, with
learning outcomes diverging according to the level of agentive engagement they exercised. Through data
triangulation of students’ reflections on whether they believed they could learn deeply through prompting
with GAI and their corresponding chat logs, the findings revealed variation. Writers who engaged with
GALI in an instrumental, means-ends fashion (Fan et al., 2024; Sweller et al., 2019), asking questions
simply to complete a task without critically engaging in the process, tended to forget what they learned
easily. However, writers who exercised greater agency tended to report deeper learning.

Although many students initially reported confidence in steering Al interactions, longitudinal data suggest
a gradual loss of agentive control as more writing functions were delegated to the tools. In the first
semester, most students responded to the reflection question “During your interaction with GAI, did you
feel that you were the agent controlling your writing process...?” by asserting that they retained full
control and used GAI merely to improve their drafts. However, by the end of the second semester, 9
participants (69%) expressed concerns about becoming reliant on GAIL For example, Peggy described
herself as the primary agent in the first semester, stating:

Since I drafted my entire writing and only asked specific questions, I think I am the agent of my
writing. ChatGPT is only a tool to improve and polish it.

However, in the second semester she acknowledged:

ChatGPT is just so easy to use that I find myself asking for its advice too frequently... it makes me
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lazy and less creative, which can turn out to be fatal for me.

Peggy’s trajectory reflects a re-distribution of agency across time. As the year progressed, the
convenience and affordance of GAI weakened her own agency, leading to an unintentional behavioral
drift. Deep learning requires rehearsal, reflective examination, and iterative adjustment. The more a
learner distributes these efforts to external artifacts, the less she actively practices and develops the skills.
Peggy’s case illustrates how over-delegation to GAI can gradually re-distribute writer agency in a
potentially detrimental way.

In contrast to the loss of control many students experienced over time, others reported deeper learning
with GAIL Ben’s year-long engagement with GAI reveals an evolution of distributed agency. His writing
performance, improving from an average of 85 in the first semester to 94 in the second, corresponds to
qualitative shifts in how he positioned himself in relation to ChatGPT and how he exercised agency.

According to his reflections and chat logs, at the beginning of the first semester Ben was hesitant in using
ChatGPT due to limited familiarity and low digital literacy. His interactions were restricted to
brainstorming topics, generating subtopics, and drafting thesis statements. At this stage, he and Al
operated as largely independent entities, and Al’s influence was limited. Toward the end of the first
semester, Ben began to employ ChatGPT as a problem-solver. When confronted with challenges in
planning, wording, or revision, he increasingly relied on Al for suggestions, definitions, and draft
polishing. He also learned to craft more specific prompts, enabling better control over Al responses. At
this stage, distributed agency manifested as instrumental and outcome-oriented use of Al for problem
solving.

In the second semester, Ben became increasingly aware of the risks of overreliance on Al. He noted that
although Al-generated sentences sounded polished, they sometimes diluted his “authorial voice” and
undermined his “sense of ownership.” In response, he intentionally repositioned ChatGPT’s role from a
text generator to a “thinking partner” (Warschauer et al., 2023, p. 3). Instead of asking Al to “fix” his
writing, he used it to interrogate his interpretations, broaden perspectives, and test the appropriateness of
his ideas. He and Al jointly engaged in meaning making. By the end of the second semester, Ben
developed a sophisticated ability to orchestrate human-Al interaction, using Al not to replace cognitive
effort but to deepen it. He consulted Al to compare synonyms, examine contextual nuances, evaluate
coherence, diagnose logical weaknesses, and experiment with rhetorical structures. He prioritized learning
through his interactions with GAI. As he explained, “I don’t want to just use GAI to finish my writing
task. I want to remember what I’ve learned.” Accordingly, he documented what he learned and
intentionally applied these new skills in subsequent writing. The human-Al interaction resembled ZPD-
like scaffolding (Vygotsky, 1980), with Ben remaining the central agent while ChatGPT served as a
learning coach. His reflection illustrates GAI-mediated deep learning:

When learning to write thesis statements and topic sentences, I asked ChatGPT to explain the
structure and provide three to five examples and then inquired about the strengths, weaknesses, logic,
and tone of each. I wrote down new skills I learned and reviewed them, and intentionally applied
them in my next writing. This helped me grasp the structure, wording and rhetoric of academic
writing.

His case exemplifies how agency distribution shifts when learners reposition Al. These longitudinal
findings suggest that it is the writer’s agency, whether to merely finish a task or to actively co-construct
knowledge, that determines the depth and quality of learning.

Discussion

Human-Al Dyad as an Integrated Whole of Distributed Agency

In this paper we have been treating a GAI tool and its human user as an integrated dyad, whose agency is
distributed between its two intimately coupled parts in such a way that many of the dyad’s agentive



14 Language Learning & Technology

behaviors cannot emerge without either the human or the GAIL. As examples in previous sections showed,
GAI can be considered an extension of its user’s cognitive apparatus that underpins agency, for it can
perform functions that give rise to the four fundamental agentic features outlined in Bandura (2001, 2006).
This finding not only supports Clark and Chalmers’ (1998) argument that cognition is not confined in the
human brain but also shows their Extended Mind Thesis can apply to agency specifically.

This new perspective on agency provides a new lens through which we can re-examine previous cognitive
models of writing. Take Galbraith’s (1999) Knowledge-Constituting Model for example. Galbraith argues
the process of writing can facilitate the generation of novel ideas because text generated by the writer,
even if incomplete, can be fed back into the writer’s semantic network (i.e., the idea generator in the
writer’s mind) and activate new ideas that were not previously thought of by the writer. We witnessed a
similar process in Henry’s case, where he came up with a new approach to his topic after seeing the word
interplay in ChatGPT’s final textual output, which, in turn, was a reaction to Henry’s revision of an
earlier textual output. To capture this dynamic, Galbraith’s (1999) original model (p. 142), in which Al
played no role, can be adapted into a new one (Figure 6).

Figure 6

Adapted Knowledge-Constituting Model

Textual Output

1

GAI Language Module

Human-AI Dyad |-—-—— NR—

Human Semantic Network C

Arrow A, which represents an information flow from a semantic network to a language module that turns
thoughts into linguistic representations, would take place entirely in the human writer’s brain in
Galbraith’s original model. However, we have now seen cases, such as Julian’s, where this thought-
language conversion can be at least partially distributed to the Al. After the Al uses its language module
to generate a textual output (arrow B), the output may feed back to the writer’s mental semantic network
(arrow C) and stimulate a previously unnoticed idea, as is the case with Henry. Unlike in the original
model, a textual output produced by the dyad may also be fed directly into the AI’s language module and
completely bypass human involvement (arrow D), which may be the case with Peggy, who noticed a
gradual decrease in her spelling ability because she did not engage her own language module enough.

The account above is by no means complete, but it demonstrates why cognitive models of writing should
be revisited when the writer is no longer a human but a closely coupled human-AlI dyad that, as an
integrated whole, can perform agentive acts that cannot be performed by its parts alone.

Impacts of Distributed Agency on L2 Writing

Drawing on the findings of this longitudinal study, AI’s role in a human-Al dyad is powerful, mediational,
yet conditional. In terms of intentionality, Al played a formative role in shaping, clarifying, and

sustaining intentions by scaffolding topic generation, refining focus, and validating emerging plans.
Regarding forethought, Al extended writers’ anticipatory capacities by assisting with planning, outlining,
and literature synthesis. Through these functions, Al enabled writers to visualize possible writing
trajectories, anticipate challenges, and regulate motivation (Lee et al., 2022; Wei, 2023) by reducing
anxiety (Shi, et al., 2025; Washington, 2023) associated with pre-writing uncertainties. With respect to
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self-reactiveness, Al assumed a substantial regulatory role by supporting real-time monitoring, diagnosing
linguistic and rhetorical problems, and proposing revisions aligned with writers’ stated goals. These
affordances allowed writers to externalize regulatory functions they lacked the expertise to perform
independently. Finally, self-reflectiveness often functioned as a proxy for self-reflective judgment,
shaping writers’ confidence and self-efficacy (Lee et al., 2022; Shen & Tao, 2025). The findings suggest
GALI is powerful, but it does not originate intentions, forethought, actions or reflections. Instead, it
mediates how human agency is enacted by translating writers’ goals into linguistic realizations,
externalizing regulatory and reflective processes, and feeding back alternative representations that writers
may appropriate.

However, human-Al distributed agency may also entail negative consequences. When Al feedback aligns
with writers’ misconceptions, it can reinforce weakly regulated intentions or planning. AI’s affirmative
feedback may attenuate writers’ regulatory control. Moreover, excessively distributing agency to GAI
may undermine writers’ independent capacity to exercise it. Accordingly, AI’s impact is conditional: its
affordances do not inherently produce learning gains or losses but depend on how writers harness and
regulate Al support.

Harnessing Distributed Agency

There are several factors that foster a writer’s ability to harness human-Al distributed agency. First,
domain knowledge determines whether writers can judge the accuracy, relevance, and rhetorical
appropriateness of Al output because domain knowledge constrains metacognitive regulation, especially
in early stages (Schraw & Moshman, 1995; see also Dikmen & Burns (2022) on the effects of domain
knowledge on trust in Al). L2 writers with limited linguistic or genre knowledge are particularly
vulnerable in Al-mediated writing. When domain knowledge is weak, metacognitive regulation is also
fragile, reducing writers’ capacity to interrogate Al output. This dynamic reflects the “with or without
contradiction,” whereby learners with greater cognitive resources are better positioned to leverage Al
(Warschauer et al., 2023).

Second, metacognitive awareness enables writers to harness distributed agency. Because Al-generated
revisions and evaluations are not always accurate, writers must possess metacognitive awareness to
monitor the relevance and appropriateness of Al output, detect misalignments between Al feedback and
rhetorical or learning goals, and decide how and when Al support should be accepted, adapted, or rejected.

Finally, the presence or absence of exercised agency—namely, whether students position themselves as
active orchestrators oriented toward mastery of learning or as passive recipients oriented toward
performance—has proved decisive. This is consistent with Schraw’s (1998) distinction between mastery-
and performance-oriented learners. Mastery-oriented students engage agentively with GAI by prioritizing
learning and competence development, interrogating Al feedback, and deliberately integrating insights
into subsequent writing tasks, thereby achieving deeper learning and developmental gains. In contrast,
performance-oriented students tend to engage with GAI superficially, focusing on displaying ability,
securing grades, and social comparison; such engagement is often accompanied by reduced persistence
and heightened reliance on GAI when tasks become challenging. More critically, when human-Al
interaction is driven by means-ends performance goals, reflective thinking is frequently delegated to Al
without meaningful connection to learners’ prior knowledge structures or follow-up cognitive rehearsal.
From a cognitive learning perspective, retention and transfer are more likely when new information is
meaningfully integrated into existing knowledge schemas (Ausubel, 1968). In the absence of such
integration, delegating to Al may yield short-term performance gains and bolster self-efficacy while
simultaneously risking the longer-term erosion of writer agency (Barrot, 2023; Guan et al., 2025). This
pattern is consistent with what Koriat and Bjork (2005) describe as an illusion of competence, in which
learners experience temporary confidence yet cannot independently apply what they have ostensibly
learned to subsequent tasks.
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Conclusion

This study demonstrates that human-Al distributed agency shapes L2 writing in terms of intentionality,
forethought, self-reactiveness, and self-reflectiveness. While GAI can extend L2 writers’ cognitive
capacity by scaffolding planning, synthesis, evaluation, and idea elaboration, its long-term impact is
contingent on how agency is exercised in human-Al interaction. Distributed agency can both support and
displace core aspects of learner engagement, depending on how Al is used and how agency is exercised.
The pedagogical value of GAI thus lies not in its generative capacity but in writers’ agentive orchestration
of that capacity. GAI does not inherently improve or impede learning; rather, the degree of critical
engagement determines whether distributed agency functions as a catalyst for deep learning or a
mechanism of cognitive displacement.

The research is limited by its small and relatively homogeneous cohort of English majors from a single
Taiwanese university; therefore, the findings should be interpreted with caution when applied to broader
or more diverse contexts. Future research should explore how instructional design and assessment
practices can be adapted to foster controlled, agentive collaboration with GAI to help learners use GAI
not merely as a shortcut for means-ends writing, but as a catalyst for deep learning.
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Appendix A. GAIl Review Feedback Sheet

L.

Before you start your request to your GAI tool, have you provided the necessary contextual
information?

“I am writing an academic essay titled * > (state your essay mode and title). I
plan to discuss the issue through the following two or three subtopics: , , and

(state your subtopics).”

Ask the GAI to act as a writing expert by comparing its revision with your draft, listing the changes
made, and explaining the reasons for each change to help you understand academic writing more
effectively.

. Are the subtopics stated in your thesis statement aligned logically with the topic sentences in the body

paragraphs?

Does the topic sentence in each of your body paragraph reflect the main idea of the discussion?

. If the GAI does not provide a list of changes or explanations, you can follow up with the prompt

below: “Please compare my draft with your revision. List the changes you have made and explain your
reasoning or feedback to help me learn academic writing.”

. You can ask the GAI for feedback on particular aspects of your writing that you would like to confirm

or improve (e.g., coherence, citation integration, tone, or academic style).

Appendix B. Reflection Questions

General Questions:

1.  What are the challenges you encountered? How did GALI tools help you solve the problem? Please
describe and give examples. %5 1 Rpi8 21 5 R RE AT 2 GAL BB B BhARAR R 2 55 52150
E)ﬁ o

2. What innovative prompts did you create while interacting with GAI? /R7E B EjiEF2 5 W LL 5 A
) prompts?

3. What have you learned from the ChatGPT feedback process? Please list 5 things with examples. 7
A1 GAT B Elji F RS 2 A 2E 2

4. Do you think you can learn deeply through prompting with GAI? Please explain with examples. /X
A LUE A GAL B3 IR 85 2

Intentionality

5. When writing Project 2, how did you come up with your topic? Did you use Al to help you? If so,
please describe how you used Al to generate your writing topic. & [t /RTE#E ST project 2 B, R
R H R A E AR ? AR AL B ? iR, SRR IR AT FRBI SR

6.  When you lack ideas or inspiration, how do you use Al to help you generate content or writing ideas?
R SEREVEEE TR, IREE B A AL E B E A A R

Forethought

7.  Before drafting your writing project, how did you use GAI to help you plan your goals, anticipate

possible challenges, or envision the expected structure and outcomes of your text? Please describe
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how these anticipations guided your writing process. fEFI 2 7, A&75A 11 GAI THRTH & 5 1E
Jilel, TR REB R PREL, AERAERCR, WIRA, SERRVIE L B TR SR R .

Did using GAI change the way you planned your writing compared to planning without GAI? If so,
how did it influence your goal-setting, anticipated challenges, or strategy selection during the pre-

writing and writing stages? fE S ERTFISSVERE, {H GAL RSB IRER/ERIE. THIH IR PREL,
AR A SIS HANFN A LLAT I A (8] GAL fUIRH% 2 555 B Ik 22401

Reactiveness

0.

10.

During Project 3, did Al help you maintain your writing schedule, reduce procrastination, or improve
your motivation to write? Describe your interaction strategies with Al and provide examples. & [ 7E
PEEY Project 3 Ff, ALRSEHBIIRMEFFRIEIER, B GERME, S0 S Bk s
A RET AT FLEIEAE Y SR o

In Project 3, how did Al assist you in identifying and solving problems during the writing process?
Describe the process of identifying the problem and how the interaction with Al helped resolve it,
with specific examples. 75 7EHE S project 3 IRy, AL N TIABNIR SEHIRRE, MRRRE? ARG
A I S R AR A AR, ARG I BRI ELEh AR R R

Reflectiveness

11.

12.

When using GALI to assist your writing, what are the advantages and disadvantages? What did you do
in response to its limitations? & ¥ F§ GAI BB R (EIRE, A WBLSEEEL? Rl g3 H ofRe i)
AR BE?

During your interaction with GAI, did you feel that you were the agent controlling your writing

process, or were there writing aspects over which you felt you had less control? Please provide
examples. fEF1 GAI HLEERE, IREAFIRES LHR FIER EAMG? WRLE - Rik = F45 7 ?
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