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Abstract

The increasing adoption of generative artificial intelligence (GenAl) in academic writing has raised concerns
on whether it would have any educational benefits or drawbacks for the learners, especially their capability
to think critically, be authors, and maintain academic integrity. This study explores how students employ
GenAl in their academic writing and the extent to which Al-interaction logs could enable reflective and
responsible GenAl usage. Qualitative case study research was done involving 20 students from the Tourism
Study Program at a university in Bandung, Indonesia, through open-ended interviews analyzed thematically
using NVivo. There emerged nine themes which were then synthesized into six Al-assisted academic literacy
dimensions namely: instrumental, cognitive, textual-authorial, critical-evaluative, ethical-integrity and
reflective-regulatory. Efficiency and easiness of GenAl usage was stated by 100% of the respondents while
transparency and reflection through the Al-interaction log came second (95%), ideation and comprehension
(90%), and risks of dependency (90%). Students evaluated, verified, paraphrased and revised GenAl-
generated content but maintained academic responsibility over the text. The study concludes that the Al-
interaction log may serve as a mechanism for transparency and reflection despite the 35% who document
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burdens. The study suggests a sustainable human-Al cognitive partnership.
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1. Introduction

language, summarize the material, and get

The rapid development of generative
artificial intelligence (GenAl) is transforming
academic  writing and creating
opportunities  for advanced learning
experiences in higher education. Nowadays,
students actively use such tools as ChatGPT
to generate ideas, build outlines, polish

new

instant feedback. Systematic reviews show
that GenAl can assist students in developing
their academic skills in various higher-
education settings (Daniel et al., 2025). The
supportive factors and student interest
determine ChatGPT adoption in Indonesia
(Zhang et al., 2024); on the other hand, the
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usage of ChatGPT has been
associated with higher academic productivity
(Firaina & Sulisworo, 2023). Onal, Kulavuz-
Onal et al., (2025) state that ChatGPT assists
in information searching, outlines building,

regular

and time-management during the studying
process. At the same time, students know
both academic benefits and the possible
negative impacts of ChatGPT on their
learning quality (Johnston et al., 2024).

Therefore, the educational challenge is
not the use of Al itself, but how GenAl can
be progressively integrated into students’
thinking, writing, reflection, and learning
processes  without weakening human
intellectual agency. GenAl can serve as
scaffolding that will allow students to
develop their ideas and overcome language
barriers but the unthinking usage can lead to
dependency and cognitive offloading (Fan et
al., 2025). Similarly, ChatGPT use has two
sides: it assists students in completing various
academic activities but also can be connected
with procrastination, memory problems, and
other performance issues (Abbas et al., 2024).
It means that students should be able to
regulate, evaluate, and integrate GenAl
products into their works.

It is important to note that Al literacy
involves not only the technical skills in
accessing  Al-based tools but also
understanding the limitations of GenAl and
its outputs, ability to verify the information,
make revision decisions, and be responsible
for the final product. Currently, there exist
several definitions of Al literacy that take into
account the affective, behavioral, cognitive,
and ethical dimensions of Al integration (Ng
et al., 2021). It is important to mention that
Al literacy is revealed in the students'
interactions with GenAl. Using the think-
aloud protocols, the screen recordings, and
Al conversation history, Kim et al. (2025)
showed that the patterns of such interactions

depend on the level of students' Al literacy
and are associated with the
performance.

Another dimension that is critical in this
situation is HOTS. The focus of Bloom's
taxonomy is on analyzing, evaluating, and
creating since these

writing

processes  are
complicated enough to remain central to
students' learning. GenAl can support
advanced and challenging learning by
engaging students in higher-order thinking
processes, including comparing Al-generated
outputs with independent sources, evaluating
information accuracy, considering alternative
and synthesizing verified
The acceptance of GenAl
products without such analysis can decrease
analytical engagement even more since large

arguments,
information.

language models are capable of producing
hallucinations that look believable but are not
correct or verifiable (Ji et al., 2023). For this
reason, recent reviews emphasize that it is
necessary to preserve the
reflection, and cognitive control in the
process of GenAl integration (Darwin et al.,
2025).

At last, GenAl brings many challenges to
academic integrity. It is not only the final
product but also the process of authorship,
verification, and responsibility that became
central in this situation. Rudolph et al. (2023)
and Currie (2023) provide an overview of the

evaluation,

opportunities and challenges connected with
ChatGPT and academic integrity. In turn,
Bittle & El-Gayar (2025) point out both
educational benefits and increased risks of
academic dishonesty. Kangwa et al. (2025)
stress the importance of academic support,
student self-regulation, and the clear
guidelines of institutions. The values of
academic integrity including honesty, trust,
fairness, respect, responsibility, and courage
can serve as the basis for the responsible
GenAlI usage (Eaton & Christensen Hughes,
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2022). In this regard, Cotton et al. (2024)
claim that the prohibition should be replaced
by the education and transparent usage.

It means that one should pay attention to
the process that includes the explanation of
how GenAl is used, verified, and integrated
into students' work. Such process-oriented
approach is a good rationale for the usage of
Al interaction logs that include all prompts,
Al outputs, the results of verification
activities, revision decisions, and student
reflections. It will allow making students'
monitoring and metacognition visible,
especially, with the help of concurrent think-
aloud protocols (Li et al., 2026). In academic
writing, such logs can have a double function:
being the reflection tool and providing
evidence of the transparent Al usage while
supporting feedback literacy (Zhan & Yan,
2025).

The important aspect of the problem is
the disciplinary context. For example, in
tourism and hospitality education, GenAl can
provide opportunities for
personalized learning, research assistance,
and simulations, but its implementation
requires proper digital-literacy readiness of
the students and teachers (Dogru et al., 2024).
Bibliometric study by Fathy et al. (2025)
shows the growing research interest in
ChatGPT in the field of tourism and
hospitality education.

However, despite the rapid growth of
research in GenAl usage in higher education,
the studies that integrate efficiency, idea
development, critical evaluation, writing
personalization, risk of dependency,
academic integrity, and process transparency

various

into one students' writing experience are still
limited. Qian (2025) points out the necessity
of GenAl integration that will prioritize
learning quality together with efficiency
(Miao & Cukurova, 2024).
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Therefore, the current gap in the research
area is connected with the need to reconsider
Al literacy as the academic practice that is
technical, cognitive, ethical, and reflective.

Accordingly, the purposes of this study
are the following: (1) to analyze the ways of
reconceptualizing Al literacy through the
human-Al interaction in academic writing;
(2) to detect the patterns of HOTS activation
while evaluating and revising the Al-
generated outputs; and (3) to explain how the
transparency in human-Al collaboration can
help to preserve academic integrity. The
novelty consists in linking nine empiric
themes of Al usage, supported by verbatim
quotations from 20 Tourism Study Program
students, with the idea of Al-assisted
academic literacy. Moreover, the study
positions the Al-interaction log as an
instructional design mechanism that connects
HOTS, reflection, feedback literacy, and
academic integrity while shifting pedagogical
attention from the final Al-assisted product to
the learning processes underlying academic
writing.

2. Method

This study used a single qualitative case
study design to explore how students interact
with GenAl while writing an academic paper.

The study utilized a retrospective process-
tracing method based on verbal reports (Yan,
2023). The study adapted the diagnostic
evidence-tracing approach of process-tracing
tradition to the in-depth interview data.
Unlike focusing only on the final product of
students' academic writing and its qualities,
the process-tracing method enabled tracing
the sequence of decisions in GenAl-assisted
writing, including Al use, the evaluation of
Al-generated content, information
verification, revision, and reflection (Yin,
2018).
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The study included 20 students enrolled
in the Tourism Study Program of a university
in Bandung City, Indonesia. The same single
disciplinary context was maintained to enable
a consistent interpretation of students'
experience of GenAl use in academic writing
because the usage of GenAl in the field of
tourism and hospitality education has unique
pedagogical and professional characteristics
(Fathy et al., 2025). The unit of analysis of
the study is individual respondent (source) in
the NVivo dataset. Since qualitative data may
contain different layers of meanings and refer
to several dimensions of the phenomenon
under consideration, one respondent may fit
more than one thematic category. Thus, the
percentages presented for individual themes
indicate the proportion of respondents
associated with each theme.

a. Data Collection

Data was collected using a structured
Participants  provided
answers to the interview questions in a
written form. Although the written interview
technique may generate data comparable to
the oral especially  when
participants are under the limitation of time
constraints and different schedules (Rahman
et al., 2026), the written interview enables

interview  guide.

interview

participants to reflect on their experiences
with GenAl in advance before providing
responses to the questions.

The dataset consists of answers to nine
interview questions (Q1-Q9). The focus of
the data collection is students' experiences
with using GenAl for preparing an academic
paper and their experiences of interacting
with the Al-interaction log. The interview
questions include nine topics: (1) perceived
benefits of Al, (2) idea development, (3)
evaluation and verification of Al-generated
information, (4) personalization and revision
of Al-generated text, (5) ethics and academic

integrity, (6) dependency risk, (7)
transparency and reflection, (8) perceived
effectiveness of the Al-interaction log, and
(9) the sustainability of Al-supported
learning practices.

b. Data Analysis

The data was analyzed with thematic
analysis assisted with NVivo software. The
analysis procedure was conducted following
the six phases of Braun and Clarke (2006)'s
thematic analysis approach: (1)
familiarization with the dataset, (2)
identification of meaningful units of data, (3)
generation and organization of codes into
nodes and potential themes, (4) review of
thematic consistency within the dataset, (5)
defining and naming of the final themes, and
(6) interpretation of relationships between the
themes and interview questions through
matrix coding. In addition, NVivo data
analysis practice was supported with the
guidelines for qualitative data analysis with
the help of NVivo (Miraz et al., 2025).

At the stage of generating initial codes,
the meaningful segments of participants'
answers were identified and coded. Codes
related to one theme were combined into
broader thematic categories. The researchers
reviewed the connections between codes and
themes to ensure that each theme is
conceptually consistent and empirically
supported (Yanti et al., 2025). At the matrix
coding stage, the distribution of themes
across nine interview questions was explored
to find out the patterns in students'
experiences of using GenAl for academic
writing. Nine themes were selected as major
analytical categories of the Tourism dataset.

The NVivo word-frequency count and
word clouds were used to identify recurrent
lexicons within the dataset. They were used
as the supplementary tool of data analysis and
considered as descriptive evidence and not as
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an independent source of thematic
categorization.
¢. Trustworthiness and Ethical
Considerations
The 1issue of trustworthiness was

approached with the principles of credibility,
dependability, transferability, and
confirmability that belong to the framework
of trustworthiness in naturalistic inquiry
(Riazi et al., 2023). The credibility of the
findings is ensured through the systematic
traceability of verbatim answers of the
respondents, NVivo coding nodes, thematic
categories, and matrix coding (Kim et al.,
2026). Verbatim quotations are used as
evidence of each theme and preserved in the
Results and Discussion section of the report.

Source frequency is used as a descriptive
indicator of the presence of each theme
among the 20 respondents. The source
frequencies are not considered as inferential
statistics and not used to claim statistical
generalizability. However, the information
about source frequencies is helpful in
understanding the context of the distribution
of participants' experiences within the case
study. Dependability and confirmability are
supported through the analytical trail from
the respondents' verbatim answers to the
coding, thematic analysis, and interpretation
(Zhou et al., 2025). Verbatim quotations used
in the Results and Discussion section are
checked against the original dataset.

The issue of transferability is addressed
through clear specification of the context of
the study, namely, institution, discipline, and
participant context, to make possible the
assessment of the relevance of the findings to
other similar contexts. Confidentiality of the
participants is ensured by assigning
anonymous identification code to each
participant and not disclosing any personally
identifiable information. The resulting

789
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thematic structure becomes the empirical
basis for examining the relationship among
Al literacy, higher-order thinking skills,
reflective  practices, transparency, and
academic integrity in  GenAl-assisted
academic writing.

3. Results and Discussion

Analysis of the students' responses
regarding the implementation of Ge-nAl in
academic writing and the Al-interaction log
resulted in nine interrela-ted themes. As seen
in Table 1, the themes differ in terms of their

prev-alence. Specifically, efficiency and
easiness of using Al (100%) were most
prevalent, followed by transparency and
reflection through Al interaction log (95%),
idea development and comprehension (90%),
and dependency and risk of AI use (90%).
Since the participants could contribute to
several themes, these per-centage rates reflect
their prevalence in terms of themes rather
than categories.
Therefore, the results of the current study
have been interpreted as an interconnected
practice of students' moving from using Al
instrumentally to using it
critically, ethically, and reflecting on their
usage. According to this pattern, the current
findings will be grouped in the four

mutu-ally  exclusive

cognitively,

interconnected di-mensions: (1) GenAl as an
instrumental and cognitive scaffold in
academic writing; (2) human epi-STEMIC
control through critical and authorial
engagement; (3) Al-interaction logs as tools
for transparen-cy, reflection, and academic
integrity; and (4) sustainable Al-assisted aca-
demic literacy as a human-Al cognitive
partnership.

Indonesian Journal on Learning and Advanced Education (IJOLAE)| p-ISSN 2655-920x, e-ISSN 2656-2804

Vol. 8 (3) (2026) 785-814



790 Innovating Al-Assisted Academic Literacy in Higher Education: Human Epistemic Control and

Sustainable Human—AI Cognitive Partnership

a. GenAl as
Cognitive
Writing
According to the current analysis, GenAl

initially instrument  for

an Instrumental and
Scaffold in Academic

serves as an
increasing efficiency and accessibility of
academic writing. As Table 1 shows, all 20
respondents (100%) found that AI was
beneficial due to efficiency and ease of its
use, while 18 respondents (90%) saw Al as
helping with the development and
comprehension of ideas. These findings

imply that the primary focus of students'
engagement with GenAl is practical, namely,
it helps to accelerate the search for
information, organize ideas, and reduce effort
associated with starting and developing
academic writing. At the same time, the
results imply that AI use goes beyond
mechanical assistance as students
increasingly use the technology to organize
their thoughts and comprehension of
academic topics.

Table 2. Distribution of Instrumental and Cognitive Functions of GenAl

Dimension Theme Number of Respondents Percentage
Instrumental Efficiency and ease of Al use 20 100%
Cognitive Idea development and comprehension 18 90%
Combined Respondents reporting both functions - -

Analytical interpretation

Instrumental-to-cognitive progression - -

Note. Percentages are the proportion of respondents in relation to each theme. The non-mutual exclusion of the
themes implies that respondents can be attributed to several themes at once.

As demonstrated by Table 2, the
instrumental function of GenAl is the most
pervasive point of entry into Al-assisted
academic writing. The fact that all respon-
dents identify efficiency and ease of use
means that the immediate value of GenAl is
closely related to overcoming practical
barriers of academic writing (Burneo-
Arteaga et al., 2025). Simultaneously, the
high rate associated with idea development
and comprehension (90%) indicates that
students do not use Al purely instrumentally.
Instead, many students use GenAl for
initiating  ideas, clarifying  concepts,
organizing information, and forming the
direction of their writing. This pattern
corresponds with the principles of the
Technology Acceptance Model (TAM)
developed by Davis (1989), particularly the
constructs of perceived usefulness and
perceived ease of use. The recent evidence

supports the same idea, indicating that the
usefulness and ease of use of ChatGPT is
closely associated with its acceptance for
academic writing (Strzelecki et al., 2023). A
recent TAM-based research has indicated
that graduate stu-dents perceived ChatGPT as
relatively easy to use and useful for academic
writing, confirming the relevance of the
constructs mentioned above to explain
students'’  engagement  with  GenAl
(Kudritskaya et al., 2024).

The qualitative data explains what
exactly students meant when they described
GenAl as efficient and useful. Rather than
merely reducing the time required to write the
final text, students noted that Al could help to
simplify several steps of the writing process,
such as searching for information,
formulating the initial ideas, and organizing
the structure of a paper.
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Table 3. Illustrative Evidence of Ge-nAl as an Instrumental and Cognitive Scaffold

Respondent

Participant Evidence

Primary
Function

Analytical

Interpretation

P-004 Al makes it easier to prepare an academic Efficiency Reduces procedural
paper and obtain information without effort
searching individually

P-020 Al assists with outlines and inspiration but still  Cognitive support  Supports planning
requires critical ability while retaining student

control

P-012 Al helps organize ideas and determine where Idea development  Supports pre-writing
to begin the paper organization

P-020 Al provides various viewpoints and writing Comprehension Expands the space of

structures while the student determines
relevance

possible interpretations

The data in Table 3 shows that students
experience GenAl not only as a tool for
generating  texts.  Respondent  P-004
emphasizes procedural easiness, whereas P-
020 and P-012 note that Al helps with out-
lining, inspiration, and
establishing an appropriate starting point.
Such accounts indicate that the instrumental

organization,

value of GenAl can serve as an entry point to
advanced learning,
technological assistance is transformed into
higher-level cognitive activities such as
analysis,  evaluation,  synthesis, and
independent judgment (Alubthane, 2026).
Crucially, respondent P-020 clearly notes the
continuous need for critical ability, which
suggests that students can find both the

particularly ~ when

usefulness of Al and the necessity of
independent thinking complementary rather
than mutually exclusive. This finding
supports the recent evidence indicating that
students use ChatGPT for brain-storming,

summarizing, searching for research
materials, and  simplifying  complex
information, while acknowledging

limitations of the Al-generated information
reliability.

The prevalence of 90% of respondents
associating Al with idea development and
comprehension is particularly crucial from
the pedagogical perspective. First, it means
that the role of GenAl can go beyond the text
creation and extend to the pre-writing stage,
where students formulate questions, explore
various perspec-tives, and create an initial
conceptual structure (Rafi et al., 2026). This
function can be in-terpreted in the terms of
scaffolding suggested by Wood et al. (1976)
and the zone of proximal development
described by Vygotsky (1978). In this
context, GenAl can serve as a temporary
assist-ant that allows students to explore
ideas which initially would be difficult to
formulate independently. At the same time,
the analogy with scaffolding does not imply
that Al will be responsible for determining
the learn-ing objectives and the validity of the
resulting ideas. The student is responsi-ble

for determining relevance, selecting
information, and transforming the initial
suggestions into  academically  sound
arguments.
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Efficiency and ease
of Al use

Idea development
and comprehension

100%
(n=20)

90%
(n=18)

0 20 40

60 80 100

Percentage of Respondents (%)

Figure 2. Pre-Writing and Efficiency Functions of GenAl

Figure 2 visually supports the key pattern
identified in the qualitative data: efficiency is
uni-versal, whereas cognitive engagement is
highly prevalent. The 10-percentage point
gap between the two themes should not be
considered as evidence that the efficient use
of Al necessarily entails less cognitive
engagement. Instead, it means that efficiency
con-stitutes the most pervasive experience of
the participants, whereas idea development
and comprehension constitute a bit less
widespread but still substantial pattern of Al
use (Angela et al., 2025). This difference is
crucial because the ef-ficiency alone does not
provide any clear evidence of educational

value. The recent experimental evidence
proves that ChatGPT-assisted writing can
improve writing quality and decrease the
cognitive load while impacting students'
experiences of control and ownership in
various ways (Zhang & Xu, 2025). Therefore,
the educational significance of efficiency
depends on how the saved time and effort via
Al will be used for cognitive activities, such
as analy-sis, synthesis, and
revision.

evaluation,

The progression from efficiency to
cognitive scaffolding can be illustrated in the
terms of a process rather than two separate
categories.

Efficiency and Idea Ceneration Comprehension and Development and Student Judgment and
Information Access (Cognitive Support) Organization Elaboration Academic Output
(Instrumental Function) : (Cognitive Scaffold) (Student Engagement) (Retaining Control)

« Faster information * Brainstorming ideas
searching * Generating alternative
Easy access to references perspectives

¢ Reduced time and effort S Receiving suggestions
in writing for topics and arguments

 Clarifying concepts
=« Structuring outlines —>
¢ Organizing information
* Building initial
understanding of the topic

« Integrating Al suggestions
with own ideas

 Expanding and refining
arguments

* Connecting information
with prior knowledge

« Evaluating the relevance
and accuracy of AI output

« Deciding which content
to accept, modify, or reject ‘

¢ Producing an academically |
appropriate and original text }

{ h

l Al as a Cognitive Scaffold, Not a Substitute for Thinking )

\

Figure 3. From Instrumental Assistance to Cognitive Scaffolding

The illustration in Figure 3 reflects the
main interpretation emerging from the
current findings. GenAl initially saves the
procedural effort in academic writ-ing, but its
pedagogical poten-tial increases when this

efficiency creates room for students' deeper
en-gagement with ideas (Li & Liu, 2026).
The progression from information access to
idea genera-tion, comprehension, organiza-
tion, and finally students' judgments illus-
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trates that cognitive scaffolding is not the
same as cognitive substitution. The Al can
generate possible directions, but the student
will have to determine whether those direc-
tions are relevant, coherent, and academi-
cally appropriate (Chea & Xiao, 2024). This
distinction is particularly important in
academic writing when a technically perfect
text can still lack conceptual and disciplin-ary
accuracy. Recent research on GenAl-assisted
writing confirms this and
indicates that structured instructional design
and explicit learning strategies can support

conclusion

writing productivity and quality, particularly
when students are guided to interact with,
evaluate, verify, and revise GenAl outputs
(Rahiem, 2026).

The qualitative evidence also shows that
students are able to notice this difference. P-
020 states that Al is useful for creating an
outline,  providing  inspiration,  and
accelerating the writing process, but also
emphasizes the need for critical ability to
avoid  complete  dependence. This
observation is theo-retically important since
it demonstrates the emergence of the
distinction between using Al to initiate/
organize cognition and delegating the
cognition to Al (Archana et al., 2025). The
first repres-ents a potentially productive form
of cognitive scaffolding, while the second
one risks reducing the students' opportunity
to formulate and evaluate ideas indepen-
dently. Therefore, the 100% prevalence of
efficiency should not be interpreted as the
evidence of the matu-ration of Al literacy of
all students. Instead, it establishes the
technolog-ical utility from which more
sophisti-cated forms of Al literacy can
emerge.

This interpretation is additionally sup-
ported by the recent research in aca-demic
writing. According to Kim et al. (2025), the
students' patterns of interactions with GenAl

793
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are associated with their Al literacy and
writing perfor-mance, which means that the
educa-tional effects of Al depend on part on
how students interact with it. Similarly,
Almumen & Jouhar (2025) found that
ChatGPT can be used as a pre-writing
brainstorming tool to improve persuasive
writing. Broaderly speaking, the recent
qualitative research on the use of Al prompts
in academic writing stresses that GenAl can
serve as a cognitive scaffold if students use it
for developing and organiz-ing ideas rather
than using it as a short-cut for writing the
whole text (Wang et al., 2026).

From the perspective of Al literacy, the
current findings imply that efficiency and
cognitive scaffolding represent two different
but complementary levels of engagement.
The instrumental dimension concerns the stu-
dents' ability to use Al efficiently for the
access to information and writing assistance,
whereas the cognitive dimension concerns
their ability to use Al for expanding and
organizing ideas without compromising their
intellectual independence. This distinction is
consistent ~with the multidimensional
conception of Al literacy suggested by Liu et
al (2026).

Crucially, the current findings should not
be inter-preted as the demonstration of the
fact that Al auto-matically improves students'
think-ing. Instead, it shows that students
recognize and employ GenAl as a tool that
can create the conditions for more organized
and efficient thinking. The further
transformation of this potential into learning
depends on the subsequent students' actions,
parti-cularly evaluation, verification,
personalization, and revision (Rafi et al.,
2026). From this perspective, the
instrumental  and func-tions
identified in the current section provide the
ground for the next step of the analysis: the
human epi-STEMIC control, in which

cognitive
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students have to determine whether the ideas
and information generated by Al need to be
accepted, modified, verified, or rejected
(Baldrich et al., 2025). Thus, the transition
from Al as an instrument of assistance to Al
as a cognitive scaffold depends crucially on
students' control over academic judgment.

b. Human Epistemic Control: From Al
Output to Critical and Authorial
Engagement
Based on the findings, the process of

using GenAl in academic writing appears to

be a continuous compromise between
technological assistance and
control performed by the students. There are
three interrelated themes, all reported by
more than half of the sample: dependency and

risk of Al use (18 respondents or 90% of

cognitive

participants);  paraphrasing and  text
personalization (17 respondents or 85% of
participants);  critical  thinking  and
information evaluation (16 respondents or
80% of participants). Altogether, the data
show that the use of Al by students is not only
the consumption of output; it includes various
degrees of evaluation, modification, and
control over the process (Begmatova &
Saydazimova, 2025). At the same time, the
high percentage of concerns about
dependency indicates that the convenience
offered by GenAl creates a permanent
tension between cognitive assistance and
substitution. Research shows a similar effect:
the educational role of GenAl is heavily
dependent on how students interact with the
technology (Kim et al., 2025).

Table 4. Distribution of Themes Related to Human Epistemic Control

Number of

Dimension Theme Percentage
Respondents
Cognitive Dependency and risk of Al use 18 90%
regulation
Authorial Paraphrasing and text personalization 17 85%
engagement
Critical evaluation  Critical thinking and information evaluation 16 80%

Overall pattern
themes

Human epistemic control across the three — —

As Table 4 shows, there is an interesting
pattern: concerns about dependency are more
frequent than explicit evaluation, yet both
occur at a high level. While the 90%
prevalence of dependency and risk means
that the students understand the potential
effect of GenAl on their cognitive processes,
the 85% prevalence of personalization shows
that the majority of students report
transforming the Al output rather than
accepting it as it is (Kudritskaya et al., 2024).
Finally, the 80% prevalence of critical
thinking and information evaluation shows
that a significant number of students perform
some kind of evaluation of the generated

output. It is important to note that these
numbers should not be interpreted as some
sort of hierarchy where one dimension
gradually replaces another (Archana et al.,
2025). On the contrary, they mean that
responsible Al-assisted writing presupposes
the concurrent management of convenience,
authorship, and epistemic judgment.
Qualitative evidence helps to understand
this pattern better. The students reported
several learning strategies for maintaining
control over Al-generated content, including
rereading, comparing information across
sources, evaluating relevance, paraphrasing,
personalizing content, and deciding whether
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particular outputs should be accepted,
revised, or discarded (Wu et al., 2025).

795

Table S. Evidence of Human Epistemic Control and HOTS Activation

Respondent

Evidence from Student Response

Cognitive Al-Literacy

Process Dimension

P-003 Evaluates Al answers based on evidence, logic, Evaluating Critical-evaluative
sources, and contextual relevance

P-008 Rereads, evaluates, selects relevant information, Analyzing— Textual-authorial
rewrites it, and adds personal analysis Evaluating—

Creating

P-014 Rejects information that conflicts with theory, Evaluating Verification and
lacks relevance, or has no clear source critical judgment

P-007 Paraphrases and processes information first to Analyzing and Authorial
ensure understanding transforming engagement

As shown in Table 5, students' suggestions toward independent epistemic

interaction with GenAl can include elements
of higher-order cognitive processes. For
instance, P-003 mentions that when
generating information, Al takes into account
evidence, logic, sources, and contextual
relevance, which is evaluation rather than
mere output generation. P-008's description is
even more comprehensive: he reads the
information produced by the Al, selects it,
rewrites it, and adds his personal analysis,
which constitutes analyzing, evaluating, and
sequence. P-014
explicitly uses some criteria of rejecting Al-
generated information. These examples
clearly illustrate that Al literacy is not only
the capability to work with the system but

creating in Finally,

also the capability to evaluate the epistemic
quality of its output. This understanding is
consistent with Uppal & Hajian (2025).
Thus, the pattern can be understood as a
challenging learning process in which
students move from receiving Al-generated

evaluation, verification, judgment, and
revision. First, the student receives a response
from the Al, then evaluates its relevance and
credibility, verifies the information with
other sources, and finally decides whether to
accept, modify, or reject the information
produced by the system. This sequence is
especially important since the large language
model can produce a fluent and convincing
answer even in case of inaccurate or
insufficiently supported information
(Escalante et al., 2023). As a result, the
capability of evaluating Al-generated
information becomes a crucial part of
responsible academic writing rather than just
an additional skill. Systematic research
shows that GenAl can be beneficial for
fostering critical and creative thinking in
academic writing tasks if it is used within an
inquiry-oriented environment (Chiu et al.,
2024).
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Figure 4. Pattern of Human Epistemic Control in AI-Assisted Academic Writing

Figure 4 represents the empirical pattern
found in the interviews in the form of the
process of epistemic regulation. The key
point here is that the role of the student is not
over after the Al generates a certain answer;
instead, the answer becomes an object of
evaluation. Comparison of the information
generated by Al with external sources
constitutes an evidentiary base; verification

of its accuracy and reliability allows
identifying  problems and  potential
modifications, and subsequent revision

makes the Al answer an integral part of the
academic text produced by the student (Chee
et al., 2025). This process distinguishes Al-
assisted writing from Al-substituted writing.
In the former case, Al provides material for
consideration while the student remains
responsible for the decision; in the latter case,
the cognitive role of the student is taken over
by the system (Panadero, 2017). This is
consistent with the recent research on GenAl
and academic writing, which emphasizes the
importance of keeping student agency and
accountability in using GenAl as a resource
for writing.

The theme of dependency and risk,
reported by 18 respondents (90%) is an
important contrast to the above positive
aspects of using GenAl. P-002 says:

“Al is very helpful and makes things easier, but
sometimes it is Al itself that causes students to
stop thinking critically, because of dependency
(P-002).”

Thus, it becomes clear that GenAl-
assisted academic writing presents a
paradoxical situation where the same feature
of the technology which reduces cognitive
effort of the student also reduces the
motivation to think critically. The
phenomenon is consistent with the concept of
cognitive offloading (Gerlich, 2025), which
presupposes delegation of cognitive activities
to the external technological resources to
reduce mental effort. Uppal & Hajian (2025)
identified some potential risks of ChatGPT
use, including procrastination and memory-
related concerns. More recent evidence
shows that the unstructured use of GenAl can
be associated with superficial engagement
and poor self-regulation.
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Figure 5. Dependency Risk and Cognitive Control in AI-Assisted Writing

As can be seen in Figure 5, there is an
interesting tension in the students'
experience: while the concern about
dependency is reported by 90% of
respondents, 85% report personalizing the
Al-generated text and 80% report engaging in
critical evaluation. Instead of presenting
these findings as a contradiction, this pattern
shows that the concern about dependency and
practice of cognitive control can coexist
within one and the same student (Gerlich,
2025). That is, the student can be aware of the
potential effect of AI on her/his cognition
while trying to avoid this effect by
developing appropriate strategies. This
interpretation is consistent with the research
showing that Al literacy influences the way
of how students interact with GenAl during
academic writing tasks (Kim et al., 2025).

The theme of paraphrasing and text
personalization, reported by 17 respondents
(85%) shows that the students try to maintain
authorship in their works. For example, P-
008 said:

“I do not immediately copy the information I
obtain. I read it again, evaluate it, select the
relevant information, and then rewrite it in my
own language and understanding. I also add my
own analysis and revisions, so that the final

content of the paper is the result of my own
thinking process, not merely the information
provided (P-008).”

This statement clearly shows that the
personalization of the text implies more than
simple linguistic modification of the initial
material. The student described the sequence
of comprehension, selection,
rewriting, and analysis. From the perspective
of Flower & Hayes (1981) cognitive process
theory of writing, this activity can be seen as
the recursive processes of planning,
translating, and reviewing. The Al-generated
information becomes the external resource
which enters the writing process, but the
student remains responsible for its
transformation into the academic text (Chen
& Gong, 2025). This is important since the
mere mechanical paraphrasing without

evaluation,

comprehension would just transfer the
authorship to the AI system rather than
enhance the writing skills of the student.

In addition, this finding confirms the idea
that authorial control is directly connected to
epistemic control. The student cannot
meaningfully take responsibility for the text
just by changing its wording; it also requires
comprehension of the claims, their

evaluation, and incorporation into the
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academic argument (Almatrafi et al., 2024).
Both experimental and qualitative research
confirmed that GenAl becomes more
productive for educational purposes when
students personalize and evaluate Al-
generated information rather than accept it
(Begmatova & Saydazimova, 2025). The
same principle can be seen in the current data:
the personalization of information is more
meaningful in case it is complemented by
comprehension and evaluation.

The critical-evaluative process can be
therefore understood in terms of Bloom's
revised taxonomy (Anderson and Krathwohl,
2001), specifically the processes of
analyzing, evaluating, and creating. The
students analyze the information generated
by the Al, evaluate it by comparison and
verification, and create by transforming the
selected  information into  academic
arguments. The authors Bandura (1997)
emphasize the importance of preserving
students' higher-order cognitive engagement
in Al-supported learning. Similarly, Zhao et
al. (2025) emphasize the need for the
instructional strategies which maintain
students' evaluative capacity in case Al is
incorporated into higher education.

Altogether, three themes identified in the
current study show that human epistemic
control is the mechanism which determines
whether GenAl becomes a cognitive partner
or a cognitive substitute. Convenience alone
does not guarantee productive learning;
instead, educational potential of GenAl is
revealed when the students interrogate its
output, information,
content, and make independent decisions

verify personalize
regarding the revision (Uslan et al., 2025).
This interpretation is consistent with the
recent systematic evidence showing that the
cognitive effects of ChatGPT are highly
dependent on  instructional  design:
scaffolding, reflective  prompts, and

evaluation activities support critical and
creative thinking, whereas unstructured use
promotes cognitive offloading.

Therefore, the current findings extend
the understanding of AI literacy from
technical interaction to epistemic agency.
The students demonstrate their Al literacy not
by the ability to formulate prompts but by the
ability to determine what to accept, what to
question, what to verify, what to revise, and
what to reject (Gasaymeh et al., 2024). This
capability is especially important in academic
writing since the final text is an expression of
student's academic position and s
responsible for the validity of its claims.
Thus, the pattern revealed in this study means
that effective Al-assisted academic writing
presupposes the balance: the Al may increase
the range of ideas but the student should
remain in control of academic decisions
(Balalle & Pannilage, 2025). This principle
forms the basis of the next section dedicated
to the Al interaction log as the way to reveal
this process which is usually invisible.

c. Al-Interaction Logs as Mechanisms
for Transparency, Reflection, and
Academic Integrity
Thus, the results reveal that the Al-

interaction log was not only a procedural

instrument for documenting Al use, but also
an opportunity to externalize reasoning,
evaluation, and revision processes performed

by students. Out of 20 participants, 19

students (95%) referred to the transparency

and reflection aspect of the Al log, and 16

students (80%) underlined the importance of

ethical and academic integrity aspects.

However, seven students (35%) mentioned

the issue of burdensomeness or efficiency of

the process of completing the log. Due to the
non-exclusive nature of the themes under
consideration, it is possible to conclude that
students might perceive the log as both
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pedagogically valuable and procedural at the
same time (Elkhatat et al., 2023). This is
crucial to recognize because the transparency
mechanisms cannot be viewed as mere
compliance tools. If adequately designed,
they have a potential to externalize decisions
about evaluation, acceptance, rejection, and

799
Sustainable Human—AI Cognitive Partnership

revision of Al-generated information (Bittle
& El-Gayar, 2025). Recent literature also
confirms that process-oriented
documentation could foster transparency and
reflection if it documents not only the use of
Al, but the human judgement performed on
Al-generated information.

Table 6. Distribution of Themes Related to Al-Interaction Logs, Transparency, and Academic
Integrity

Number of

Dimension Respondents

Percentage

Interpretive Meaning

(n)

(%)

Reflective-  Al-interaction log: 19 95% Makes Al-assisted writing processes

regulatory  transparency and and student decisions visible
reflection

Ethical- Ethics and academic 16 80% Maintains student responsibility,

integrity integrity authorship, and ethical boundaries

Procedural  Al-interaction log: 7 35% Indicates possible documentation

-regulatory  burden and burden and implementation
effectiveness challenges

Integrated = Transparency— — — Connects Al disclosure with

function reflection—integrity reflection, verification, and
relationship accountability

According to Table 6, transparency and
reflection constitute the most widespread
dimension of the Al-interaction log,
mentioned by 95% of the sample. This result
means that the core value of the log consists
not in showing that Al is used, but in
documenting the ways in which it is used in
the context of academic writing. The
prevalence of the theme of ethics and
academic integrity (80%) shows that there is
a strong connection between transparency
and the responsibility for the final academic
product. Importantly, the prevalence of the
issue of burdensomeness does not undermine
the positive feedback; instead, it helps to
identify one of the issues of implementation
of process documentation (Sunengko et al.,
2025). This interpretation is in line with
recent findings according to which
transparency mechanisms are most feasible if
the requirements are explicit, proportional,
and incorporated in the assessment design,
not imposed as excessive documentation.

This reflective role is clearly manifested
in the statements of P-013, who explained:

“Completing the Al-Interaction Log helped in
finishing the academic paper (KTI) because it
allows the writer to document how Al was used
during the process of preparing the work.
Through this record, the use of Al becomes more
transparent and can demonstrate that Al
functions only as an aid, not as a substitute for the
writer's own thinking” (P-013).

This statement illustrates an important
difference between the assistance and
substitution of AI. Transparency does not
mean that the student needs to use less Al but
should demonstrate the contribution of Al
and prove that human reasoning remains
active (Ryan & Deci, 2000). This
interpretation is in accordance with emerging
approaches to GenAl transparency, which
require not only the documentation of the
final product, but also prompts, outputs,
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Figure 6. Al-Interaction Log as a Transparency and Reflective-Regulation Mechanism in Academic
Writing

Figure 6 conceptualizes the Al-
interaction log as a process-oriented rather
than static mechanism. Its pedagogical value
consists in documenting the critical decision
points in the transition from an Al response

to an academic text. Documentation of

prompts, verification activities, revision
decisions, and rationale helps to see how the
students  exercise  epistemic  control

(Gonsalves, 2024). Thus, it becomes possible
to distinguish between the uncritical adoption
of AI responses and the human-Al
collaboration with monitoring and regulation.
Recent  empirical that
interaction  logs planning,
monitoring, and regulatory processes
observable although none of them captures
the whole metacognition of the learners (Ding
et al., 2024).

The regulatory-reflexive role of the log is
particularly clear from the response of P-014:

studies show

make the

“Completing the Al-Interaction log helped me
because it becomes a record of my thinking
process while using AI. With that log, I can
evaluate the Al's answers, record my reasons for

accepting or rejecting them, and revise the output
to meet academic standards. This makes the
academic paper more structured while still
reflecting my own thinking” (P-014).

This illustrates that
documentation helps to reflect upon the
student's cognitive decisions. Here the
student does not document the interaction
with AI, but articulates three regulatory
actions: evaluation, acceptance or rejection,
and revision. These actions correspond well
to the critical procedures
described in Section B, and illustrate how the
Al-interaction log helps to transform implicit

response

evaluation

reasoning into explicit evidence. In this
sense, the log expands the cognitive
partnership of Clark & Chalmers (1998)
through creating an external representation of
regulatory decisions. This interpretation is in
accordance with Li & Liu (2026) and Zhan &
Yan (2025), who highlight the importance of
interaction records for studying reflective and
metacognitive processes in Al-mediated

learning.
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Table 7. Illustrative Evidence of Reflective and Ethical Functions of the Al-Interaction Log
Respondent Evidence from Student Response Reflective/ Acadefmc
Regulatory Process Function
P-013 Documents how Al was used and distinguishes Monitoring Al Transparency
Al assistance from student thinking contribution and authorship
P-014 Evaluates Al answers and records reasons for Evaluation and Reflection and
accepting or rejecting them decision justification  epistemic
control
P-014 Revises Al output to meet academic standards Regulation and Academic
revision responsibility
P-008 Recognizes documentation of information Retrospective Process
searching, evaluation, revision, and refinement process traceability
documentation
P-008 Reports that recalling and recording each step Monitoring Efficiency and
takes considerable time documentation usability
burden

Table 7 illustrates that the Al-interaction
log performs several related functions.
Cognitively, it externalizes evaluation and
revision decisions; ethically, it demarcates
the boundary between Al contribution and
student authorship; procedurally, it creates a
traceable record of the writing process.
However, as the evidence from P-008 shows,
this value is accompanied by a cost of
documentation (Braun & Clarke, 2006). This
finding leads to a more nuanced
interpretation: an Al-interaction log cannot
guarantee  automatic  reflection.  Its
pedagogical value depends on the fact that
students are asked to document significant
decision points, not to mechanically
reproduce all interactions. Similarly, recent
literature  distinguishes the reflective
documentation that facilitates self-regulation
from the accountability documentation that is
used primarily for monitoring purposes.

The relationship between transparency
and academic integrity was also seen in the
descriptions of acceptable and unacceptable
Al use. P-012 stated that students should:

“Use Al as an assistant, not as the creator. Al may
help you start and refine your work (such as
finding ideas or checking grammar), but the
process of thinking, analysis, and the final
writing must still come from your own mind” (P-
012).

P-014 also stated that:

“The use of Al becomes a violation of academic
integrity if the entire content of the paper is
merely copied raw without evaluation, if it is
used to fabricate data, or if it eliminates the role
of the student's critical thinking” (P-014).

Thus, students do not view academic
integrity as the absence of plagiarism, but the
preservation of intellectual responsibility in
the process of Al-assisted work. This
perspective is in agreement with Eaton &
Christensen Hughes (2022), Cotton et al.
(2024), Balalle & Pannilage (2025),
Memarian & Doleck (2026), and Kovari
(2025). The results thus reveal that the Al-
interaction log can operationalize integrity in
making the relationship between Al
contribution and human reasoning clearer.
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Figure 7. Dual Function of the Al-Interaction Log: Reflective Value and Documentation Burden

Figure 7 reveals a critical point of this
study: transparency mechanisms can provide
pedagogical value and impose procedural
burden simultaneously. P-008 clearly states
that the completion of the log required
him/her to remember numerous steps and
consume considerable time even though
he/she recognized the usefulness of the
process for documentation of information
searching, and
refinement. This dilemma can be explained
through the framework of cognitive load
theory  (Sweller, 1988):  unnecessary
documentation can add extraneous load that
competes with the core academic task. Ding
et al (2024) also underline the importance of

evaluation,  revision,

designing reflective activities in such a way
that the regulatory benefit compensates for
the additional workload. Contemporary
studies of GenAl transparency emphasize the
importance of proportionality and specificity
of the disclosure requirements.

This point is clearly formulated in the
response of P-008:

“In my opinion, filling in the Al log did not help
me very much in completing the academic paper,
because I had to recall every step I had already
taken during the process of preparing the paper,
which took quite a lot of time and sometimes
made me more confused because I had to

document a fairly lengthy process. But the log
was still useful as documentation showing the
process of searching for information, evaluation,
revision, and refinement up to the final paper” (P-
008).

Thus, the statement does not show that
the Al-interaction log is inefficient; instead,
it reveals the condition of its successful
implementation. The log should focus on
meaningful decision points, such as the
reasons for rejecting Al response, verification
of information, revisions, and transformation
of Al assistance into the academically sound
contribution rather than require the
exhaustive documentation of each prompt-
response pair. This approach is consistent
with Panadero (2017)'s emphasis on self-
regulatory reflection and with Zhan & Yan
(2025) and Li & Liu (2026), who stress the
value of process evidence in the context of
Al-mediated learning.

Overall, the results reveal that the Al-
interaction log serves as an intersection of
transparency, metacognitive  reflection,
epistemic control, and academic integrity.
The main value of the Al log does not consist
in documenting the use of Al, but in making
students' about it
visible. At the same time, its effectiveness
depends on

intellectual decisions

proportionality: — excessive
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documentation can distract attention from
learning towards the procedural compliance
(Long & Magerko, 2020). Thus, the results
confirm the reflective rather than
surveillance-oriented ~ model  of Al
documentation, in which students document
only the relevant interactions, verification
activities, acceptance or rejection decisions,
and revisions. This model preserves the
student's role as the academic author
accountable for his/her work while
recognizing GenAl as a cognitive aid. This
approach creates a solid foundation for
sustainable Al-assisted academic literacy,
discussed in the next section.

d. Sustainable Al-Assisted Academic
Literacy: Toward a Human-Al
Cognitive Partnership
Conclusions drawn from the findings

imply that sustainable Al-assisted academic

803
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literacy is becoming an increasingly relevant
dimension of students' engagement with
GenAl. Thus, out of the 20 respondents, 13
(65%) directly talked about the sustainability
of Al usage in academic writing. Hence, it
can be said that students do not view the
technology a transient
instrument but as an ongoing technological
solution that will impacting
academic and  professional activities
(Memarian & Doleck, 2026). However,

sustainability in this case cannot be viewed as

in question as

continue

an increase in Al adoption. Sustainability
relates to students' ability to use the
technology continuously in such a way that
their critical and ethical thinking, academic
responsibility and independence, and
reflective learning abilities would not be

undermined.

Table 8. Distribution of Themes Related to Sustainable AI-Assisted Academic Literacy
Number of

Dimension

(n)

Respondents

Percentage
(%)

Interpretive Focus

Sustainable  Sustainability of Al 13 65% Continued learning and

learning learning responsible adaptation to GenAl
Ethical Ethics and academic 16 80% Maintaining responsibility and
regulation  integrity academic standards

Cognitive Dependency and risk of 18 90% Preventing excessive reliance on
regulation Al use GenAl

Reflective  Al-interaction log: 19 95% Monitoring and reflecting on Al-

transparency and
reflection

regulation

assisted processes

As Table 8 demonstrates, the concept of
sustainability is embedded into a broader
regulatory framework. Thus, while 65% of
students talked about
sustainability, the prevalence of dependency
issues (90%), transparency and reflection
(95%), and academic integrity (80%) allows
understanding sustainability in the context of
other themes. This implies that students need
to form a regulatory system to control the

explicitly

ways, reasons, and extent to which Al would

be applied to their academic activities. In
other words, sustainability in GenAl-assisted
academic literacy should be interpreted as the
continuity of human involvement in
educational activities despite the changing
technological context.

This aspect is especially well illustrated

by the statement provided by P-003:

“Al is likely to be increasingly used in the
academic and professional world, so what needs
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to be taught is not merely a prohibition on using
Al, but also how to use Al responsibly and
critically” (P-003).

Thus, the respondents' position implies a
shift from the prohibition-oriented approach
to the competency-oriented one. Instead of
prohibiting the use of Al, students should be
taught how to use the technology responsibly
and effectively. This interpretation is

consistent with Miao & Cukurova (2024),
according to whom the incorporation of
GenAl into the educational process should go
hand in hand with the development of human
capacity. Similarly, UNESCO (2023)
suggests the human-centred approach that
implies that Al should be used to enhance
human agency rather than replace human
intellectual capacity.

Al-interaction log: 95%
transparency and reflection (n=19)

Dependency and 90%

risk of Al use (n=18)
Ethics and 80%
academic integrity (n=16)
Sustainability of 65%
Al learning (n=13)

0 20 40 60 80 100

Percentage of Respondents (%)

Figure 8. Prevalence of Sustainability and Regulatory Themes in AI-Assisted Academic Literacy

As shown by Figure 8, sustainability
should be interpreted in the context of other
dimensions of Al-assisted academic literacy.
Thus, although sustainability has been
identified in 65% cases, the prevalence of this
theme is lower than the prevalence of
transparency, dependency, and academic
integrity, thus implying that students face
regulatory more often than
sustainability issues (Fauzi et al., 2023).
However, the presence of sustainability in
almost two-thirds of responses indicates that

1ssues

students think about future-related aspects of
the process (Jose et al., 2025). The
interpretation is consistent with the idea that
the sustainable Al literacy is formed through
the cumulative experience of students in
terms of instrumental, cognitive, critical,
ethical, and reflective practices.

The future-oriented character of this
process is additionally illustrated by the
statement of P-017:

“The use of Al in the process of producing
academic papers should indeed continue, but
ethics and academic integrity must still be
observed” (P-017).

The statement implies that GenAl should
be considered a technology that continues its
influence on students' activities. At the same
time, the students' position also demonstrates
the link between sustainability and ethical
regulation since students do not reject GenAl
use in the future, but they are aware of the fact
that continued use should be regulated
normatively and cognitively (Harmadi et al.,
2025). The finding is consistent with the
views presented by Qian (2025) who argues
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for the responsible GenAl use in education,
and Kangwa et al. (2025), according to whom
the academic integrity should be maintained.

In addition, sustainability can be
explained through the motivational and self-
regulatory perspective. Ryan & Deci (2000)
interpret the sustainable engagement with
learning in terms of autonomy, competence,
and relatedness while Bandura (1997)
stresses the role of self-efficacy and self-
regulation in the formation of learning
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behaviors that last. Applied to GenAl-
assisted academic writing, these concepts
imply that sustainable use of Al involves
students' ability to direct their learning
process rather than leave it to the technology .

Thus, GenAl provides suggestions,
alternative  perspectives, linguistic and
organizational  assistance, = while the

responsibility for the final academic paper
remains with students.

Table 9. Components of Sustainable AI-Assisted Academic Literacy Derived from the Findings

Component

Empirical Theme

Student Practice

Sustainability Function

Al Efficiency and ease of  Using Al to support information Enables effective
competence Al use access and writing processes technological adaptation
Cognitive Idea development and  Using Al to explore alternatives Prevents cognitive
agency comprehension while maintaining personal judgment  substitution
Critical Critical thinking and Verifying Al outputs against Maintains epistemic
regulation information evaluation evidence and relevant sources reliability
Ethical Ethics and academic Distinguishing assistance from Protects academic standards
responsibilit  integrity authorship and unacceptable copying
y
Reflective Al-interaction log Recording important prompts, Makes Al use transparent
regulation evaluations, and revision decisions and supports metacognition
Continuous Sustainability of Al Updating knowledge and adapting Supports long-term human—
learning learning responsible Al practices Al collaboration

Thus, as demonstrated in Table 9, necessarily result in increased students'

sustainability is not an independently existing
component of GenAl-assisted academic
literacy that can be learned separately from
other dimensions. Instead, it emerges as the
result of the combination of instrumental
competence with cognitive agency, critical
evaluation, ethical responsibility, reflective
regulation, and continuous learning (Sweller,
1988). The interpretation is important since it
implies that the repetition of certain actions

performed with the help of GenAl does not

competencies and capacities.

The recent research also suggests
incorporating GenAl literacy into the self-
regulated learning through the cycle of
planning, experimentation, evaluation, and
reflection to ensure that GenAl would not
replace rather than strengthen students'

agency.
The relationship among the components
can be illustrated by the conceptual

framework below:
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o Accessing information and ideas
e Utilizing Al for writing assistance |
- > e ——
GenAl Reflective Learning 1 Cognitive Engagement Sustainable
asa o Documenting Al interactions P e T e Exploring multiple perspectives Al-Assisted
Cognitive o Reflecting on decisions and outcomes \ 2 S\ | o Developing and organizing ideas Academic
Partner o Continuously improving Al literacy g . | e Maintaining personal understandi Literacy
\ fY Student Agency (NN Y
o Provides 4 and Epistemic \ * Continuous
ostl S ' % 1
suggestions ' ' ' Control ! ' ' learning
o Offers \ I o Responsible
alternative e \ o ;\il(:‘r:“!::hk . o and critical use
i - = eCls] ake:
perspectives ( Responsible Learner * Maintained
* Supports Ethical Regulation . "\ Authorial Transformation human agency
::;i:?zg;i‘;:d o Following academic standards e o Paraphrasing and personalizing text . Acade_mic
| o Distinguishing assistance from ‘ o Integrating with own analysis Integrity
o Enhances . 5 e "
efficienc authorship * Producing coherent academic writing o Meaningful
i * Avoiding unethical or inappropriate human-Al
use A collaboration
e b B ) = ie .
Critical Evaluation —
o Assessing accuracy and relevance
o Comparing with other sources
o Accepting, modifying, or rejecting
Al output
Figure 9. Sustainable Human—AI Cognitive Partnership for Academic Writing
Thus, Figure 9 expands the six- improving language and speed of academic

dimensional model based on the nine
empirical themes into a progressive and
adaptive sustainable learning cycle in which

students continuously develop their Al
literacy through cognitive engagement,
critical ~ evaluation, ethical regulation,

reflection, and responsible adaptation. The
circular structure is important since GenAl
literacy should not be seen as a one-time
acquisition of competencies that occur after
students learn how to use GenAl (Kovari,
2025). Instead, students to
encounter different Al capabilities, academic
contexts, and ethical issues that require

continue

continuous adaptation. Therefore, the process
begins with instrumental competence but
gradually involves cognitive engagement,
authorial transformation, critical evaluation,
ethical regulation, and reflection. Finally, it
returns to the further development of GenAl
literacy.

The central position of student agency
and epistemic control in Figure 9 is especially
important. Thus, all respondents discussed
the usefulness of Al in generating ideas,

organizing the writing process, and

writing. At the same time, students constantly
referred to the necessity of verifying the
information, personalizing the content,
rejecting the inappropriate results, and
maintaining responsibility for the final text.
This pattern corresponds with the human-
centred orientation suggested by UNESCO
(2023). In addition, it is consistent with recent
empirical studies indicating that sustainable
GenAl literacy development involves the
transition of students from viewing Al as a
mere tool to its transformation into context-
dependent partner while maintaining the
boundaries (Bittle & El-Gayar, 2025).

An important implication of this finding
is the development of an
sustainable learning process in which GenAl
is integrated into students’ planning,
experimentation, evaluation, reflection, and
continuous adaptation while preserving
human epistemic agency. Sustainability does
not imply the increasing delegation of the
academic tasks to GenAl since it would lead

innovative

to the growth of the dependency risk
discussed in Section B. Instead, sustainable
Al literacy is based on the development of
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students' capacity to decide whether GenAl is
useful, what GenAl should do, how its output
should be evaluated, which elements should
be kept and which — discarded, and how the
Al-supported material should be transformed
into academic paper (Rahman et al., 2026).
This is why dependency, academic integrity,
and reflection are the components of

sustainability.

Thus, the findings demonstrate a
progressive  learning  trajectory  from
technological  adoption to  cognitive

engagement, critical evaluation, reflective
regulation, and responsible human—Al
collaboration. Initially, GenAl provides
instrumental benefits, namely, efficiency and
availability of alternative ideas. Then, the
benefits can be used for cognitive and
authorial processes if the students have
epistemic control (Uppal & Hajian, 2025).
Critical evaluation and ethical regulation
determine whether Al assistance can be seen
as academically acceptable, while the Al-
interaction log is a mechanism for making the
process transparent and reflective. Finally,
sustainability appears as a result of the
ongoing learning cycle (Gonsalves, 2024).
In general, the findings imply that the
Al-assisted academic literacy should be
interpreted not as the capacity to use GenAl
effectively, but as the ability to maintain
productive, critical, ethical, and reflective

relations with the technology while
preserving human authorship and
responsibility.

Overall, the findings suggest an

innovative learning approach in which
GenAl functions as a cognitive partner rather
than a cognitive substitute, while students

remain  responsible  for  authorship,
evaluation, decision-making, and reflection.
The human-Al  cognitive partnership

provides the coherent conceptualization of
nine empirical themes identified in the

807
Sustainable Human—AI Cognitive Partnership

present study and six dimensions presented in
the conceptual model (Burneo-Arteaga et al.,
2025). Therefore, the contribution of the
current study consists not in proving the
GenAl use, but in providing the interpretation
of its responsible use as the combination of
instrumental assistance, cognitive
development, authorial transformation,
critical evaluation, ethical regulation, and
reflective learning. Such a perspective is
consistent with the human-centred direction
of the modern Al-in-education scholarship.

4. Conclusion

The current study explored the usage of
GenAl by Tourism Study Program students
in academic writing as well as the role of Al-
interaction log in responsible and reflective
use of this technology. Based on the analysis
of responses received from 20 participants,
nine related themes have been revealed and

summarized into six dimensions of Al-

academic  literacy, = namely
instrumental, cognitive, textual-authorial,
critical-evaluative, ethical-integrity, and
reflective-regulatory. The results show that
students consider GenAl to be an efficient
means  of assistance  when
searching for the information, generating

ideas, organizing the structure of academic

assisted

acquiring

writing and enhancing textual expression.
However, the educational potential of this
instrument depends on the maintenance of the
epistemic control over the generated material.
As students' responses demonstrate, they
adopt various practices such as comparison of
Al-generated material with other sources,
evaluation of its accuracy and relevance,
paraphrasing and personalization of content,
acceptance or rejection of Al-generated
information. Thus, true Al literacy implies
not only technical skills but also the ability to
evaluate the generated information critically
and take responsibility for its further use.
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An important novelty of this study is the
conceptualization of the Al-interaction log as
a reflective-regulatory tool, not just a register
of the use of Al technology. With the help of
the log, students' decisions about prompts,
verification ~ process,  decision-making
rationale and revisions may become more
transparent and thus contribute to reflection
and academic responsibility. Nevertheless,
the current research has discovered the
conflict between the pedagogical potential of
the tool and its documentation burden. It
suggests that Al-interaction logs should focus
on meaningful decision points, not all Al
interactions. Thus, this study suggests a
model of Sustainable Human—AI Cognitive
Partnership in which GenAl will be a
cognitive partner, while students will be the
authors, decision-makers and learners. In
such a cognitive partnership, sustainable Al-
assisted learning emerges through the
interaction of competence,
advanced authorial
transformation, critical evaluation, ethical
regulation, reflective learning strategies, and
continuous adaptation to changing learning
demands. Thus, the present study adds to the
existing body of literature on the use of Al
technology in higher education and shifts the
focus from the mere use of the technology to

instrumental

cognitive  activity,

the agency and reflectivity maintained during
its use.
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