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ABSTRACT

The study investigates students’ perceptions on the use of artificial intelligence (A1) in online Self-

Regulated Writing Activities (SRWA) and the factors that influence students’ practices of online SRWA in

promoting their autonomy. The mixed-methods research design of this study incorporated quantitative

surveys of 78 students learning English as a foreign or second language and qualitative interviews with

six selected students using purposive sampling. The collected data from the questionnaires and semistruc-

tured interviews were analyzed using descriptive statistics and thematic analysis. The findings reveal that

the students showed positive perceptions of using Al in online SRWA to enhance their autonomy, which

was affected by three factors: learning mode, ecological dimension, and individual aspect. Students are

motivated to continue developing time management skills and maintaining a community of learning to

enhance Al effectiveness in online self-regulation learning framework and support their autonomy. The

research further addressed the implications for online writing activities and made recommendations for

future research.
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INTRODUCTION

Student writing ability is fundamental for
transforming ideas and conveying clear commu-
nication in academic settings (Wale & Bogale,
2021; Yu & Liu, 2021). By mastering this skill,
students promote their creativity, critical think-
ing, and problem-solving to accomplish tasks
during classroom activities (Liang & Fung, 2021).
However, writing is a challenging and complex
academic skill used to meet the demands of aca-
demic purposes (Han & Hiver, 2018; Supiani et
al., 2023; Teng & Zhang, 2016). Previous research
states that several obstacles are found in a writing

class, including instructional attention, lack of
practice opportunities, and few learning resources
(Golparvar & Khafi, 2021; Wen & Walters, 2022).
Other challenges encountered by students are
linguistics capacity and prominent cultural dif-
ferences, which also lead to their unwillingness
to participate in writing classes (Aizawa et al.,
2023; Ratnawati et al., 2023). This finding is cor-
roborated by Ma (2021), who reported that students
with sociocultural challenges struggled with their
writing assignments.

An instructional strategy to handle these obsta-
cles is self-regulated writing activities (SRWA),
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which is focused on student autonomy (Palermo
& Thomson, 2018). Previous research findings
report the effectiveness of SRWA in increasing
students’ writing skills by fostering autonomy,
setting objectives, and promoting reflective prac-
tices (Bagettun & Wasson, 2006; Cahyono et al.,
2024; Zimmerman, 2013). Practically speaking,
SRWA enables students to organize, track, and
assess the process, and to enhance writing qual-
ity and academic achievement (Zimmerman &
Moylan, 2009). Similarly, Guo et al. (2021) stated
that students who attend in-classroom practices
of SRWA produce more coherent and structured
compositions because SRWA maintains moti-
vation and self-efficacy during writing process.
Umamah and Cahyono (2022) reported that self-
regulation techniques impressively enhanced
writing appropriateness and fluency for middle-
and high-school students.

SRWA successfully fosters writing autonomy
by motivating and prompting students to be respon-
sible for their own learning. Through standard
components of SRWA, including objective-setting,
self-monitoring, and assessment, students promote
their self-persistence and learning accountability
(Zimmerman, 2013). For example, self-regulated
writing activities urge students to adopt strategies
associated with time management, goal-setting,
and reflection skills, and they are motivated to
accomplish demanding assignments (Umamah et
al., 2022). Students also become more efficacious
and prominent decision-makers concerning the
writing process (Teng, 2022b).

Regardless of the effectiveness for improving
writing performance and autonomy, integrating
artificial intelligence (Al) into self-regulated activ-
ities shows a noticeable gap between online and
conventional settings. Past findings reveal that
Al-powered resources helped students generate
ideas, motivated their creativity, and produced
real-time feedback, but there was little knowledge
regarding the incorporation of Al technologies
into the online setting found in the students’ per-
ceptions of the conventional setting. According
to Zhou and Hiver (2022), most previous research
focused on student roles in face-to-face SRWA,
outlining how these instructional methods enabled
them to set academic targets and observe and
evaluate personal progress and work. The transi-
tion to the online mode had revealed the need for

examining self-regulated learning and considering
digital technologies ability to provide flexibility
and address the learning needs of 21st-century stu-
dents (Muslimin et al., 2024; Shortt et al., 2023).

The present research focuses on how students
view Al usage in online SRWA to promote learning
autonomy. It also investigates the contributing fac-
tors associated with the implementation of online
SRWA. This research provides students’ views of
how the online mode accommodates self-regula-
tion learning skills. It further examines students’
perspectives of online exercises to ascertain if the
adopted strategy enhances their autonomy, confi-
dence, and writing skills. It also seeks insight into
how online SRWA are perceived, how teachers
optimize Al technologies, and ways to promote
self-directed learning in contemporary classrooms.
We asked the following two questions:

1. How do students use Al in online SRWA to
enhance autonomy?

2. What are contributing factors of using Al
tools in online SRWA to enhance autonomy?

LITERATURE REVIEW

Self-Regulated Learning in a Writing Context
SRWA refers to the explicit writing instruc-
tions, self-regulated strategies, and procedural
designs that are concurrently learned systemati-
cally during the writing process (Niickles et al.,
2020) to nurture effective, goal-directed efforts
and foster enjoyable environments for optimally
accomplishing students’ writings (Teng & Zhang,
2016). SRWA has gained considerable attention
in writing-education research on English as a for-
eign language and English as a second language
contexts (Collins et al., 2021; MacArthur et al.,
2015; Niickles et al., 2020; Rahimi & Fathi, 2021).
Collins et al. (2021) highlighted potential ways for
integrating writing and reading instruction and
supporting SRWA implementation in general edu-
cation classrooms. Moreover, facilitating effective
training of SRWA for teachers can help students
learn about the writing process, improve self-con-
trol techniques, develop progress evaluation, and
increase writing output (MacArthur et al., 2015).
In addition, multidimensional aspects of SRWA
include cognitive, metacognitive, sociobehavioral,
and motivational regulation, which are impacted
by SRWA implementation (Teng et al., 2022).
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According to Thompson and Childers (2021), stu-
dents actively apply their self-regulation skills
to achieve their academic goals. In regard to the
multidimensional aspects, students need cognitive
support to organize their ideas and activate prior
knowledge (Garcia & Pintrich, 2023; Ohst et al.,
2014; Pintrich & Schragben, 2012). By implement-
ing the SRWA framework, students are encouraged
to apply their prior knowledge, review the mate-
rials being learned, and organize their ideas and
prepare them for the drafting stage.

In terms of metacognitive regulation, stu-
dents gain direction in setting goals, monitoring
their writing development, and reflecting on
feedback during the drafting and revision stages
(Zimmerman & Schunk, 2011). According to
Nielsen (2014), students who engage in this meta-
cognitive activity are more likely to be aware of
their strengths and growth and will produce bet-
ter drafts and have a deeper comprehension of
the writing process. In addition, sociobehavioral
regulation addresses peer review, group discus-
sions, and cooperative writing assignments that
promote social interaction and handling feedback
(Segundo Marcos et al., 2020). This strategy helps
students learn from one another and regulate their
behavior within group dynamics, contributing to
better teamwork and shared responsibility during

Figure 1.
Multidimensional Aspects of Self-Regulated Writing Activities
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the writing process (Klasmeier & Rowold, 2022).
Finally, the framework also supports motivational
regulation that cultivates students’ intrinsic moti-
vation at each stage of the writing process by
implementing strategies like setting goals, pro-
viding positive feedback, and allowing students
autonomy (Harris, 2023), as shown in Figure 1.

Figure 1 shows that implementing self-reg-
ulated activities in writing class assists students
in gaining the core abilities of self-regulation
skills for enhancing writing quality and autono-
mous learning (Harris & Graham, 2017; Schunk
& Zimmerman, 2007). According to Graham
and Harris (2018), these activities guide students
in organizing writing assignments by encour-
aging them to plan, draft, and revise their work.
Students also develop more resilient mechanisms
to overcome obstacles and manage their writing
challenges by employing these strategies (Efklides,
2011).

Self-Regulated Learning and Writing Activities
Self-regulation learning (SRL) encourages stu-
dents to set personal goals, monitor their progress,
and adjust strategies as needed, which are essen-
tial in developing a sense of autonomy in writing
(Challob, 2021). Through the framework, students
independently navigate the writing process from
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planning and drafting to revising and finaliz-
ing their writing (Teng, 2022a). By practicing
SRL, students control their writing skills, which
empowers them to manage complex writing tasks
without relying heavily on external guidance (Liu
et al., 2023).

Additionally, research indicates that the imple-
mentation of SRWA encourages a shift from
teacher-centered to student-centered learning,
which promotes students’ autonomy and devel-
ops self-regulated writers (Admiraal et al., 2024;
Cai & Lombaerts, 2024). According to Graham
and Harris (2018), students who work in an SRL
framework actively set personal goals and use
self-assessment strategies, which instills a sense
of responsibility and control over their learning.
Students who engage in self-regulated writing tend
to become more reflective and proactive, less reli-
ant on immediate feedback, and more capable of
self-evaluating their work (Mason et al., 2023).

Moreover, SRWA cultivate students’ meta-
cognition for nurturing autonomous learning.
As Azevedo’s (2020) study showed, metacogni-
tion urges students to think critically about their
writing process and to develop strategies for
planning, organizing, and revising their work
autonomously. Another study also revealed that
students sustained their autonomy through prac-
ticing self-regulated learning, which fosters their
persistence and resilience during the writing pro-
cess (Zimmerman & Schunk, 2011). Since it is
the current learning situation, the digital environ-
ment needs to accommodate students’ learning
opportunities and provide them with even greater
autonomy (Cernochova & Selcuk, 2020). A study
by Engeness (2021) shows that digital writing plat-
forms facilitate independence by allowing students
to manage their progress, seek peer feedback, and
make adjustments based on reflective feedback.
Further, digital interaction empowers students
to take charge of their learning and develop self-
directed strategies that are beneficial beyond the
classroom and developing autonomous skills.

Student’s Role in Al Utilization of Online Self-
Regulated Writing Activities

The students’ role in implementing the SRWA
framework is to become active students during
the teaching and learning process (Chung et al.,
2021). Brady (2021) highlighted that self-regulated
learning requires students to actively engage in

forethought, performance, and self-reflection,
where they take ownership of planning, executing,
and reviewing their writing tasks. This learning
process also fosters a student-centered approach in
which students are empowered to make decisions,
monitor their progress, and adjust their strategies
accordingly (Kong & Wang, 2021). From this view-
point, students are not merely passive receptors of
instruction but active participants who initiate, reg-
ulate, and reflect on their writing processes.

Today’s need for learning cannot be separated
from the massive use of artificial intelligence (Al) in
academic settings in which students’ roles are becom-
ing more urgent than the previous ones. Students must
be critical decision-makers regarding Al assistance
during writing (Salvagno et al., 2023). To perform
this role, they need skills, including the ability to set
realistic academic goals, evaluate sources, organize
information, and revise their work based on both
self-assessment and external feedback. According
to Beiki et al. (2020), making decisions in writing
requires critical thinking, language capability, and
self-regulation skills. For example, in prewriting,
students use Al to grasp ideas and brainstorm for
writing outlines. In the whole process, Al tools are
used to create essays concerning the prompts input
by students. In the last stage, Al assesses the students’
writing structure, coherence, and accuracy. By equip-
ping students with self-regulated strategies, they can
academically take over and responsibly decide how to
use Al (Gayed et al., 2022; Lee et al., 2024).

METHODOLOGY
Research Design

The mixed-methods research design proposed
by Plano Clark and Creswell (2008) was con-
ducted in the study, integrating quantitative and
qualitative approaches to investigate how students
implement Al tools in online self-regulated writ-
ing activities to enhance their learning autonomy
and to explore the factors influencing the practices
of Al use in the framework of self-regulated learn-
ing in writing settings. First, quantitative surveys
were administered to students actively engaged
in online self-regulated writing activities in class-
room practices. The surveys assessed how students
use Al tools (e.g., Grammarly, Gemini Al, and
ChatGPT) to support various stages of the writing
process, including planning, drafting, revising, and
self-assessment before publishing.
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Following the survey, semistructured interviews
were virtually organized with a purposive sampling
of participants to gain deeper insights into the fac-
tors influencing the practices of Al utilization in
self-regulated writing activities. These interviews
aimed to capture the participants’ perspectives on
their cognitive, metacognitive, sociobehavioral, and
motivational regulation domains for using Al tools
for self-regulation in writing. The obtained qualita-
tive data also allowed for exploring themes such as
learning mode and ecological and individual sup-
port factors (e.g., motivation, growth mindset) that
influence students’ experiences with Al-assisted
self-regulation learning in writing classes.

Research Setting and Participants

The participants comprised 78 students across
Indonesia who actively used Al tools in online
SRWA. These students were selected based on their
engagement with Al-driven platforms and applica-
tions such as grammar checkers, content generators,
and personalized feedback tools in the writing pro-
cesses. The research captured multiple experiences
and perspectives on Al use across many different
academic environments by sampling students from
various universities, as shown in Table 1. In addi-
tion to the questionnaire, semistructured interviews
were conducted to six selected students with purpo-
sive sampling indicating low, intermediate, and high
writing proficiency of the students.
Tablel.
Participants Data in the Questionnaire

Category Classification N %
Male 16 20
Gender
Female 62 80
18-20 37 48
Age 21-23 36 46
24-26 5 6
5-10 28 36
Years of Learning English 10-15 43 55
15-20 7 9
o University 59 16
HE Institution
Polytechnic 19 24
. . Yes 4 95
The Effort of English Writing
No 4 5
Background Knowledge of Yes 73 94
Self-Regulation Learning 5 6
in Writing Activities No

Data Collection Procedures

We administered a Likert-scale survey and
conducted semistructured interviews to investigate
students’ insights into their experiences and perspec-
tives on using Al in self-regulated writing activities.
The survey consisted of 40 questions divided into
two main sections. The first section (five ques-
tions) gathered students’ personal information and
background on their experiences learning English
writing. The second section was the WSSRLQ
(Writing Strategies for Self-Regulated Learning
Questionnaire), which was adapted from Teng and
Zhang (2016) and Wu (2015). This self-responded
questionnaire comprised four domains, as indicated
in the following table.

Table 2.
Four Domain Constructs of Questionnaires

Domains Number of questions (N)
Cognitive 9
Metacognitive 9
Sociobehavioral 7
Motivational Regulation 10

The questionnaire covered cognitive aspects
(nine questions) that explored the students’ per-
spectives on course memory and text processing in
their writing tasks. The metacognitive dimension
contained nine questions, including the students’
approaches to idea planning, setting goals, moni-
toring, and evaluating during the writing process.
The sociobehavioral aspect, particularly peer
learning and feedback handling, comprised seven
questions. Finally, the motivational regulation
aspect consisted of 10 questions, such as strategies
for interest enhancement, motivational self-talk,
and emotional control, to capture how students
manage their motivation throughout the writing
process. Before administering the survey, a reli-
ability test was conducted through a pilot study for
30 students across Indonesian universities through
Google Forms, and the collected data of question-
naire items were then analyzed using Excel. The
analysis showed that Cronbach’s alpha value was
0.81, meaning a high level of reliability.

The interview protocol consisted of six main
questions to explore further key themes related
to the practices of Al tools in students’ online
self-regulated writing. The interviews provided
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in-depth qualitative data and captured the factors
influencing students’ use of Al tools, challenges
they faced, and perceived impacts on their learn-
ing autonomy and writing skills as indicated in
Table 3. This mixed data collection method offered
a robust foundation for understanding the quantita-
tive trends and qualitative nuances of Al utilization
in self-regulated writing activities in the online
learning mode.

Table 3.
Questions Construct of Semistructured Interviews

Main
Construct Questions samples Questions
Number
Practices of Al tools How doyou use Al tools 1

inyour writing?

Factorsinfluencing AI
use (cognitive aspect)

How doyou use Al toolsin the
drafting stage in online SRWA?

Factorsinfluencing
Aluse (metacognitive
aspect)

How doyou use Al tools to
check your writing?

Factorsinfluencing Al
use (sociobehavioral
aspect)

How doyou use Al tools to
discuss your writing with 1
your matesin online SRWA?

Factorsinfluencing
Aluse (motivational
regulation aspect)

How you use Al tools to enhance
your interestin writing?

How is your learning
autonomy after using Al 1
toolsin online SRWA?

Impact of Alusein
learning autonomy

Data Analysis

The research combined quantitative and quali-
tative methods to fully comprehend how students
use Al in online SRWA. For quantitative data,
descriptive statistical measures were analyzed
using SPSS 24 software. The responses to the
survey were scored on a Likert scale with 1 denot-
ing never, 2 seldom, 3 sometimes, 4 often, and 5
always. These descriptive statistics provided a
broad picture of Al usage in cognitive, metacog-
nitive, sociobehavioral, and motivational aspects,
by evaluating central tendencies and response
variability. For qualitative data, a systematic, four-
step procedure comprising transcription, data

reduction, classification, and interpretation was
used to analyze this phase. Interviews were tran-
scribed to ensure the authenticity of the participant
responses. Next, data were reduced on the intended
themes before classifying the responses into the-
matic classes in line with the research objectives.
Contextually, some themes were used to classify
intended data into three multidimensional aspects
(Teng et al., 2022): learning mode, ecological
dimension, and individual support. The interpreta-
tion procedure aimed to examine and comprehend
the implications of the student observations con-
cerning the use of Al to implement self-regulated
learning in the writing context. Data displays were
arranged according to participant identifiers (SI,
S2, S3, etc.) to ensure anonymity and clarity while
enabling a systematic analysis of individual the-
matic responses throughout the sample.

RESULTS
Students’ Perceptions of Al Utilization in Online
Self-Regulated Writing Activities

The descriptive analysis showed a mean (M)
and standard deviation (SD) of 135.35 and 33.20,
with minimum and maximum scores of 58 and
175, respectively. These results implied that both
student ratings and responses varied widely. The
participants generally performed above the mid-
point, as shows by the mean categorized in the top
half of the score range. Individual scores varied
greatly throughout the sample, as evidenced by the
SD (33.20), representing a large distribution around
the mean, as indicated in Table 4.

Table 4.
Statistical Analysis of Survey

N | Minimum | Maximum M SD

Students 78 58 5 | 13535 | 33.20

Valid N (listwise) | 78

The results of the Likert-scale question-
naire, completed by 78 students, revealed various
responses, suggesting diverse participant opin-
ions. Overall, students had a positive perception of
Al use in online SRWA. There was also enough
variability to outline the range of views found in
the SD. The student use of Al in online SRWA is
shown in Table 5.
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Table 5.
Variable Description of Survey

Classification Interval Value N %
Very High 151.6 <X <175 16 20.6
High 127.2<X<150.6 42 53.8
Medium 102.8 <X <126.2 17 21.8
Low 78.4<X<101.8 4 3.8
VeryLow 54<X<T774 — -

According to the research findings, the use of
Al in online SRWA varied. With scores ranging
from 127.2 to 150.6, the majority of the students
(53.8%) were categorized in the High group. This
implied that more than half of the students relied
heavily on Al technologies to assist with SRWA.
Meanwhile, 20.6% fell into the Very High cate-
gory (151.6 < X < 175), showing their use of Al in
writing. These two groups (74.4%) showed a clear
trend of students successfully integrating Al into
daily learning activities.

A lesser percentage used Al at a moderate or
limited level; for example, the Medium category
(102.8 < X < 126.2) represented 21.8% of students,
who showed moderate usage of Al tools. Very few
used Al in classroom practices, as proven by the
fact that relatively few (3.8%) fell into the Low

group (78.4 < X < 101.8), representing limited
usage, while none of the students were in the Very
Low range (54 < X < 77.4). Overall, the statistics
suggest that majority of the students used Al to a
considerable extent during writing, with a sizeable
percentage using it at high or very high levels. This
data shows that students had accepted and effec-
tively integrated Al

The data on how students perceive Al usage
in online SRWA foster learning autonomy is as
shown in Table 6. This shows that a majority of
them agreed that the use of digital tools promoted
learning autonomy.

The Table 6 provides insights into student per-
ceptions of using Al across four major domains,
namely cognitive, metacognitive, sociobehavioral,
and motivational regulation. The average scores
in the cognitive domain for text processing (M =
3.67) and course memory (M = 3.76) indicated that
students applied Al but with more variability. For
instance, students reported always 12% and 13% in
course memory and text processing, respectively.
Despite the favorable opinions, students might con-
sider Al to be marginally less relevant for direct
cognitive support than other fields, implying they
are convinced of their capacity.

The metacognitive domain had a crucial role in
students’ use of Al for online self-regulated writ-
ing activities, particularly in idea planning (M =
3.96) and goal-oriented monitoring (M = 3.96). In

Table 6.
The Utilization of AL in Online Self-Regulated Writing Activities
Domain Items Never (%) | Seldom(%) | Sometimes (%) Often(%) | Always (%) M
Course memory 1% 3% 14% 15% 12% 3.76
Cognitive
Text processing 2% 3% 19% 18% 13% 3.67
Idea planning 0% 4% 12% 15% 18% 3.96
Metacognitive
Goal-oriented monitoring 1% 3% 12% 16% 19% 3.96
Peerlearning 2% 4% 8% 25% 13% 3.83
Sociobehavioral
Feedback handling 1% 3% % 24% 13% 3.94
Interest enhancement 1% 1% 1% 13% 16% 4.20
Motivational Regulation Motivational self-talk 0% 0% 3% 13% 15% 421
Emotion control 0% 2% 1% 13% 15% 4.26
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the idea planning phase, 33% of students said they
frequently used Al in this stage, compared to 4%
who said they seldom did so. This implies that Al
tools assist students in efficiently organizing their
writing processes. Likewise, goal-oriented moni-
toring with 35% of students frequently engaging
in it implies that Al-driven feedback systems,
writing trackers, and revision assistants play a sig-
nificant role in helping students assess and refine
their writing.

The sociobehavioral domain was indicated by
active student engagement in peer learning (M =
3.83) and feedback handling (M = 3.94) when Al is
utilized in online self-regulated writing activities.
Over a third (38%) of students said they frequently
participated in peer learning, when ideas were
shared and cooperation took place, compared to 6%
who said they rarely or never did. This implied that
meaningful connections were being facilitated by
Al-powered joint authoring platforms and discus-
sion boards. Similarly, 37% of students regularly
engaged in feedback handling, which was enabled
by Al-driven tools like automated grammar check-
ers and revision suggestions that improve writing
and collaborative learning.

Students had the most favorable perception in
the motivational regulation domain, with interest
enhancement (M = 4.20), motivational self-talk
(M = 4.21), and emotion control (M = 4.26) when
using Al for online self-regulated writing activities
interest enhancement was used by 29% of stu-
dents frequently or always, whereas only 2% said
they used it infrequently or never. In motivational
self-talk, 28% of students utilized Al often and
0% never. Additionally, 28% of students actively
regulated their emotions, demonstrating effec-
tive emotion regulation management. This finding
shows that Al tools were crucial for inspiring and
engaging students.

Factors Contributing to the Student Role in Al
Utilization in Online SRWA

The qualitative data proves that the use of Al
in online SRWA is influenced by a combination of
learning modes, ecological aspects, and individual
factors, as shown in Table 7. The learning mode
focused on whether the learning was synchronous
or asynchronous, because this influences the incor-
poration of Al tools having distinct opportunities
and obstacles. Ecological factors are associated with
student views concerning access to and attitudes

regarding the use of Al, including aspects of the
larger educational environment, namely teacher sup-
port, school resources, and cultural perspectives on
technology. Additionally, individual support consti-
tutes self-regulation skills, motivation, and digital
literacy on Al usage in an online framework.

Table 7 shows various factors influencing the
successful implementation of Al usage across dif-
ferent domains. The cognitive aspect dealt with
reliable internet access, language comprehension,
and academic resources both within and outside the
classroom. Technically speaking, to implement the
interplay factors, teachers offer cognitive feedback,
thereby motivating students to use digital platforms
to self-review the content. Moreover, students were
urged to memorize and be familiar with the platform
complementing the framework, as represented in the
following student interview script:

[S3] ... benefitted from the academic
support offered by learning platforms
provided by the teacher. The platform
enabled learning outside classroom
activities and reviewing relevant areas
required for the preparation of writing
project work.

Table 7 shows that students were urged to use
virtual tools to plan and monitor their own learning
progress in the metacognitive domain. The plat-
forms were flexible and easy to use and supported
development. Students had the ability to manage
their writing processes, self-reflection, time usage,
and technical literacy, which enabled students to
work independently toward the realization of aca-
demic objectives. They also complemented learning
reflections that were connected to Al technologies,
as depicted in the following interview script:

[S6] I enjoyed learning how to use this
framework due to the adaptive and
convenient atmosphere. My work could

be assessed from anywhere without the
limitless of time, face-to-face meetings, and
resources. Since writing needs extra work
and reviews to accomplish an expected
result, I needed to plan, monitor, reflect,
and even engaged in self-assessment aided
by Grammarly.

In the sociobehavioral domain, the results
proved that students were urged to communicate
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Table 7.
Contributing Factors of Al Utilization in Online Self-Regulated Writing Activities

Theme Subtheme Interview Data
Student attendance and teacher socialization concerning effective
learning, using the framework synchronously.
Learning mode Student participation in linguistic skills through MOOC professional development.
Student familiarization with the platforms used.
Student condition on internet connection stability.
Cognitive Ecological Academic resources accessed by students both inside and outside class settings.
Teacher support of cognitive feedback.
Student comprehension of linguistic skill.
Individual Support Student capacity to memorize materials learned.
Student self-review on material learned through platforms.
Student planning of objective setting through provided platforms.
Learning mode Student monitoring the progress of virtual work.
Student reflection on the writing was realized in online mode.
Adaptive and friendly use of virtual classroom environment.
Metacognitive Ecological Learning platform used to ensure progress can be made any time and everywhere.

Learning reflection associated with Al and technology use.

Individual Support

Student technological literacy of platforms features was beneficial.

Student time management to accomplish relevant steps in the writing process.

Student self-regulation skill to accomplish writing objectives.

Sociobehavioural

Learning mode

Interaction among students using editing and video meeting features virtually.

Collaborative writing including the adoption of real-time feedback using virtual worksheets.

Synchronous and asynchronous feedback handled by teachers and students.

Ecological

Technological support accessed freely by students.

Heterogeneous grouping among students to provide robust output.

Teacher support of giving feedback and supervision.

Individual Support

Willingness to share ideas and insights in a collaborative work atmosphere.

Student open-minded to learning feedback and revising.

Motivational Regulation

Learning mode

Student developed writing mindset and objective settings.

Ecological

Teacher pedagogical mediation to maintain student motivation.

Adaptive and engaging virtual learning atmospheres.

Individual Support

Student enjoyment of the writing process.

Student coping strategy and survival during the writing process.
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and work together through video conferences and
editing, using various features to promote diverse
viewpoints. Effective social learning required both
synchronous and asynchronous communication
and feedback handling. By using the online SRWA,
the teachers supported students in a collaborative,
real-time environment by offering supervision and
feedback. Students were motivated to actively par-
ticipate and share insights concerning the writing
process, further described in the following script:

[S2] ...classroom discussion, peer work,
and teacher feedback tend to optimize
the quality of my writing. Even the online
platform offered unlimited time, learning
was not limited by physical attendance
on site since one could engage in virtual
conferences, peer feedback, including
holding synchronous and asynchronous
discussions.

Considering the motivational regulation aspect,
the obtained data showed that teachers contributed
significantly to maintaining and fostering a fun and
flexible virtual environment. The student growth
mentality, coping mechanisms, and enjoyment of
the process were focused on, outlining the need for
an engaging learning environment that aids in over-
coming obstacles and achieving writing objectives.

DISCUSSION
Students’ Perceptions of AI Utilization in
Online SRWA

This research explores student perspectives on
Al use, including how these tools support writ-
ing skills and learning autonomy. The findings
imply that Al is viewed positively in respect to
self-regulation strategies, recognizing it as a tool
for assisting vocabulary selection (Yunjiu et al.,
2022), organizing insights (Marzuki et al., 2023),
and boosting critical thinking (Zou & Huang,
2024). The students accept immediate feedback,
which promotes learning autonomy by recognizing
and revising errors independently. Al also reduces
writing task anxiety and fosters a positive learn-
ing environment, which is supported by previous
research (Chiu et al., 2024; Kim et al., 2025; Liu,
2024). The research shows that Al has the potential
to serve as a useful tool in contemporary educa-
tion when it is applied in conjunction with human
direction and instruction rather than as a substitu-
tion for it (Alkhateiri, 2022).

The relationship between online SRWA and
learning autonomy has been the focus of recent
research, with findings outlining the role of digi-
tal platforms in promoting autonomous learning
behaviors. Online SRWA helps develop a greater
sense of autonomy by motivating students to set
personal objectives and monitor and evaluate
their progress and accomplishments (Guay, 2022).
Furthermore, students are frequently allowed to
take charge of the learning process, which enables
them to acquire critical self-assessment and time-
management skills (Mclver & Murphy, 2023).
Incorporating technology into writing instruc-
tion fosters a greater sense of responsibility and
engagement and helps enhance relevant skills (Liu
et al., 2023; Morris & Rohs, 2021).

Al is being used more often in self-regulated
writing tasks, presenting remarkable opportuni-
ties, challenges, impacts, and limitations. Al tools
such as grammar checkers, style editors, and
personalized feedback systems are examples of
how these technologies offer real-time and indi-
vidualized support that empowers students to
evaluate and improve their writing abilities inde-
pendently (Almufareh et al., 2024; Al-Sofi, 2024;).
Additionally, Al-powered platforms provide adap-
tive feedback that can be altered according to
learner performance and development, which pro-
motes student perseverance and self-improvement
(Du et al., 2025). Alwaqdani (2025) reported that
Al-powered tools provide benefits for students to
enhance learning autonomy and digital readiness.

Despite its beneficial contributions, the inte-
gration of Al into online SRWA also presents
numerous challenges. For example, students with-
out a basic writing capacity tend to use Al tools and
get accustomed to automated edits (Hyland, 2019).
Additional difficulties include privacy issues and
data security because Al systems frequently need
access to personal information to offer custom-
ized assistance, which raises cthical considerations
(Royakkers et al., 2018). Finally, accessibility
issues, such as the availability of advanced Al tools
only to students with certain resources, lead to
inequities in learning opportunities. Effective and
equitable use of Al in educational settings requires
remarkable balance between these issues and the
technological ability to improve self-regulated
writing. The present research is in line with the
findings by Wale and Kassahun (2024), who stated
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that the adoption of Al-powered tools outperformed
conventional classes with similar challenges found
during related activities.

In addition to the challenges identified, the use of
Al in online SRWA has negative implications for stu-
dents’ learning autonomy. Firstly, excessive reliance
on Al impedes students’ critical thinking abilities,
as they often prioritize Al-generated suggestions
over their own analysis and problem-solving. This
over-reliance ultimately limits their capacity to
construct persuasive arguments in their writing
(Marzuki et al., 2024). As a result, this dependence
hinders the development of critical thinking skills,
preventing students from effectively evaluating
evidence, integrating diverse perspectives, and
constructing coherent arguments. Secondly, Al uti-
lization negatively impacts students’ cognitive and
metacognitive writing processes by reducing their
active involvement in generating ideas, organizing
arguments, refining writing style, developing inde-
pendent revision techniques, and setting personal
goals (Umamah & Cahyono, 2022). Furthermore,
Abbes et al. (2024) highlighted that Al-generated
content often lacks context-specific accuracy, mak-
ing it less effective in addressing the individualized
learning needs of students. Therefore, while Al can
support students in their writing endeavors, it should
serve as a complementary tool for learning how to
develop their writing (Umamah et al., 2022).

Despite these contributions and challenges, this
study also presents several limitations that war-
rant further investigation. First, the survey data
constrains the depth of analysis, as self-reported
measures are subject to biases such as social desir-
ability and individual interpretation of autonomy
(Zhai et al., 2024). Moreover, the absence of class-
room observation limits the ability to capture
real-time interactions between students and Al
tools, which are crucial for understanding their
impact and engagement (Fathi & Rahimi, 2024).
Future research should employ mixed-method
approaches to provide a more nuanced analysis,
particularly regarding AI’s impact on students’
critical thinking, creativity, and argumentation
skills (Abbes et al., 2024).

Factors Contributing to Students’ Role in Al
Utilization in Online SRWA

The main objective of this research was to
examine the factors influencing the active role
of students in using AI. The findings show that

numerous important factors support the successful
application of these tools in the learning context.
First, regarding learning mode, real-time feedback
promotes independent problem-solving through a
virtual environment that allows the identification
and revision of errors without immediate teacher
intervention (Kim & Hannafin, 2011). Second, the
ecological aspect is important because Al tools
offer diverse, multidimensional resources and con-
structive suggestions for improving writing skills
that promote student adoption of self-regulated
strategies. This finding is in line with research by
Lim et al. (2023), who reported that personalized
technological support contributes to self-regula-
tion skills. Third, the individual support factor
is important for student digital literacy and their
openness to ideas that support students’ learning in
the online environment.

Learning mode is a critical factor influenc-
ing how students engage with Al tools in online
SRWA. Specifically, asynchronous and synchro-
nous learning modes affect students’ interactions
with Al differently, shaping their ability to incor-
porate feedback and independently adjust their
writing practices (Seo et al., 2021). For example,
in asynchronous learning, students frequently
have more time to examine Al-generated feed-
back at their own pace, which enables them to
ponder more deeply and evaluate themselves
(Rodafinos, 2024). By encouraging more deliber-
ate use of Al resources, this mode helps students
build self-regulated learning skills and a sense
of autonomy (Cérdenas-Robledo & Pefia-Ayala,
2019). Synchronous sessions offer the advantage
of immediate teacher support, which can com-
plement AI feedback and help students clarify
doubts or refine their writing approach in real time
(Kostka & Toncelli, 2023). The balance between
these modes and flexibility of each can empower
students to use Al tools optimally according to
their personal learning preferences, ultimately sup-
porting more autonomous and effective learning
process (Srinivasan, 2022).

The ecological factor, which was originated
by Bronfenbrenner (1979), includes institutional
support, access to resources, and technological
infrastructure, which significantly impacts how
students apply Al to online SRWA. For exam-
ple, students’ use of Al technologies is greatly
affected by the availability of modern devices and
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the quality of the internet connection. According
to previous research, students with access to fast
internet and cutting-edge technology are better
positioned to leverage Al for real-time feedback
and iterative self-assessment, thus enhancing their
capacity for self-regulated learning (Morrison &
Jacobsen, 2023). Furthermore, institutional sup-
port systems such as capacity-building sessions,
technical assistance, and access to digital libraries
help students feel confident and competent when
utilizing Al technologies (Chen et al., 2023; Strobl
et al., 2019). Thus, the ecological setting plays a
pivotal role in determining how holistically stu-
dents can integrate Al into their education and
highlights the need for educational institutions to
give equal access and make digital infrastructure
a strong priority of to maximize AI’s advantages
in self-regulated learning environments (Kinshuk
et al., 2016).

The successful application of Al in online
SRWA depends heavily on individual factors. First,
students’ use of Al tools is greatly influenced by
their language skills because the more proficient
students better utilize Al to improve the complex-
ity, coherence, and quality of their writing (Zhai
& Wibowo, 2023). Furthermore, students who are
open to new ideas and willing to try new things
are more likely to successfully incorporate Al
into their writing processes (Dwivedi er al., 2023).
In self-regulated learning environments, self-
management abilities such as goal-setting, time
management, and self-monitoring are essential for
optimizing the advantages of Al (Li et al., 2024).
The present research findings are supported by pre-
vious findings that mention that individual support
plays a pivotal role in integrating Al into self-regu-
lation strategy in the writing context for an online
environment (Jin et al., 2023; Wang & Lin, 2023).

The relationship between the factors of learn-
ing mode, ecology, and individual support is pivotal
for promoting student autonomy in Al integration
in online SRWA. The learning modes, both syn-
chronous and asynchronous, influence students’
use of Al tools for self-regulation. Ecological fac-
tors, the supportive digital ecosystems that include
easily navigable Al interfaces and easily available
online resources can improve students’ comfort
and engagement with Al. Individualized support,
like personalized feedback or guidance on Al tool
usage, further reinforces self-regulation. When

students receive tailored support, they gain confi-
dence in their ability to navigate Al independently
(Roberts et al., 2025), boosting both self-regulation
(Graham & Harris, 2018) and autonomy (Liu et al.,
2023) in writing activities.

Implications and Limitations

The implications of these findings are significant
for educational practices. To successfully integrate
Al, teachers must help students comprehend its poten-
tial and limitations, highlighting Al as an adjunct to
human supervision rather than a substitute (Tubaro
et al., 2020). Furthermore, as Al promotes self-reg-
ulated learning, digital literacy instruction must be
integrated into Al to guarantee that students can use
these resources independently. In line with the edu-
cational objectives of encouraging self-directed and
lifelong learning, this strategy may improve students’
motivation, perseverance, and ownership over their
learning outcomes. In the end, the study empha-
sizes that effective Al use in online learning settings
requires a comprehensive strategy and professional
development for both students and teachers that takes
into account both pedagogical and technological
aspects (Wang et al., 2020).

This study presents several limitations that call
for upcoming research recommendations. First,
the interview data limit the generalizability of the
findings, as participants’ responses are inherently
subjective and are shaped by individual experi-
ences, potentially leading to interpretive biases.
While the study identifies critical factors (learning
mode, ecological conditions, and individualized
support) that influence students’ role in utilizing
Al tools, the absence of a comparative analysis
of students’ writing performance restricts a more
nuanced understanding of how these factors con-
tribute to learning autonomy. Furthermore, the
study does not account for variations in students’
technological proficiency, which significantly
affects their ability to integrate Al tools effectively
into autonomous writing practices, thereby limit-
ing the broader applicability of the findings.

CONCLUSION AND RECOMMENDATION

Students perceive Al use in online SRWA as
a valuable tool for promoting autonomy. The par-
ticipants express positive views regarding the role
of these tools in enhancing classroom practices.
Additionally, the active use of Al tools enables
students to assume greater responsibility in
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objective-setting, monitoring, and self-assessment
and fosters a more autonomous learning experience.

The research identifies three key factors con-
tributing to the successful implementation of
Al-supported self-regulated writing: the learn-
ing mode, ecological factors, and individual
support from students. The learning mode is cru-
cial in offering flexibility and access to Al tools that
accommodate continuous writing development. In
the ecological aspect, peer collaboration, teachers’
support, and the digital environment are encour-
aged to enhance self-regulation skills and learning
autonomy. Finally, individual support elements,
including motivation, self-efficacy, and flexibility,
are crucial in online SRWA. These results indicate
the great potential for using Al in self-regulated
writing activities.

Future studies should explore the long-term
effects of Al utilization in online SRWA on students’
learning autonomy across diverse educational set-
tings. Research might examine particular Al tools
and their efficacy in various stages of the writing
process to ascertain which elements most strongly
influence self-regulation and autonomy, including
brainstorming, drafting, rewriting, and final edit-
ing. Furthermore, analyzing the impact of learner
attributes like motivation, competency levels, and
technology familiarity can reveal ways to custom-
ize Al to suit specific requirements. A comparison
approach might also be used to identify the best
implementation strategies, evaluating the efficacy
of Al-assisted self-regulated writing in online ver-
sus mixed-learning environments. Future research
should also look at the ethical and social issues sur-
rounding Al in education, such as worries about
algorithmic bias, data privacy, and the possibility
of academic dishonesty. In order to ensure that the
Al serves all students equally, while maintaining
academic integrity and safeguarding personal infor-
mation, it is imperative that clear criteria for ethical
Al use in education be established.

ACKNOWLEDGEMENTS

We would like to thank the Center of Academic
Research Services (Puslapdik) of the Ministry of
Research, Technology and Higher Education and
the Indonesia Endowment Fund for Education
Agency (LPDP) of the Ministry of Finance of the
Republic of Indonesia for research grant funding.

JOURNAL OF EDUCATORS ONLINE



References

Abbes, F., Bennani, S., & Maalel, A. (2024). Generative Al and
gamification for personalized learning: Literature review and
future challenges. SN Computer Science, 5(8), 1154. https://
doi.org/10.1007/s42979-024-03491-z

Admiraal, W., Lockhorst, D., Post, L., & Kester, L. (2024). Effects
of students’ autonomy support on their self-regulated learning
strategies: Three field experiments in secondary education.
International Journal of Research in Education and Science,
10(1), 1-20. https://doi.org/10.46328/ijres.3343

Aizawa, |., Rose, H., Thompson, G., & Curle, S. (2023). Beyond the
threshold: Exploring English language proficiency, linguis-
tic challenges, and academic language skills of Japanese
students in an English medium instruction programme.
Language Teaching Research, 27(4), 837-861. https://doi.
org/10.1177/1362168820965510

Alkatheiri, M. S. (2022). Artificial intelligence assisted improved
human-computer interactions for computer systems.
Computers and Electrical Engineering, 101, 107950. https://
doi.org/10.1016/j.compeleceng.2022.107950

Almufareh, M. F,, Kausar, S., Humayun, M., & Tehsin, S. (2024). A
conceptual model for inclusive technology: Advancing disabil-
ity inclusion through artificial intelligence. Journal of Disability
Research, 3(1). https://doi.org/10.57197/JDR-2023-0060

Al-Sofi, B. B. M. A. (2024). Artificial intelligence-powered tools
and academic writing: To use or not to use ChatGPT. Saudi
Journal of Language Studies, 4(3), 145-161. https://doi.
org/10.1108/SJLS-06-2024-0029

Alwaqgdani, M. (2025). Investigating teachers’ perceptions of arti-
ficial intelligence tools in education: Potential and difficulties.
Education and Information Technologies, 30(3), 2737-2755.
https://doi.org/10.1007/s10639-024-12903-9

Azevedo, R. (2020). Reflections on the field of metacognition:
Issues, challenges, and opportunities. Metacognition and
Learning, 15, 91-98. https://doi.org/10.1007/511409-020-
09231-x

Baggetun, R., & Wasson, B. (2006). Selfiregulated learning
and open writing. European Journal of Education, 41(314),
453-472. https://doi.org/10.1111/j.1465-3435.2006.00276..x

Beiki, M., Gharagozloo, N., & Raissi, R. (2020). The effect of
structured versus unstructured collaborative pre-writing task
on writing skills of the Iranian EFL students. Asian-Pacific
Journal of Second and Foreign Language Education, 5,
Article no. 18. https://doi.org/10.1186/s40862-020-00092-0

Bronfenbrenner, U. (1979). The ecology of human development:
Experiments by nature and design. Harvard University Press.
https://doi.org/10.2307/j.ctv26071r6

Brady, A. C. B. (2021). Beyond goal setting and planning: an exam-

ination of college students’ forethought as a key component
of self-regulated learning [Doctoral dissertation, The Ohio
State University]. OhioLINK ETD. http://rave.ohiolink.edu/etdc/
view?acc_num=0su162064070487204

Cahyono, B. Y., Nurisma, R. A., Ratnawati, R., & Zakiyah, Z.
(2024). Teachers’ perceptions of the use of self-regulated
strategy development in online EFL reading instruction to fos-
ter students’ autonomy in online reading. Computer-Assisted
Language Learning Electronic Journal, 25(3), 102-123. https:/
callej.org/index.php/journal/article/view/104

Cai, J., & Lombaerts, K. (2024). Self-regulation matters: Examining
the relationship between classroom learning environments
and student motivation through structural equation modeling.
Social Psychology of Education, 27(2), 411-434. https://doi.
0rg/10.1007/s11218-023-09827-6

Cardenas-Robledo, L. A., & Pefia-Ayala, A. (2019). A holistic
self-regulated learning model: A proposal and application in
ubiquitous-learning. Expert Systems with Applications, 123,
299-314. https://doi.org/10.1016/j.eswa.2019.01.007

Cernochova, M., & Selcuk, H. (2020). Digital literacy, creativity,
and autonomous learning. In A. Tatnall (Ed.), Encyclopedia
of education and information technologies (pp. 552-560).
Springer International Publishing. https://doi.org/10.1007/978-
3-030-10576-1_205

Challob, A. 1. (2021). The effect of flipped learning on EFL students’
writing performance, autonomy, and motivation. Education
and Information Technologies, 26(4), 3743-3769. https://doi.
0rg/10.1007/s10639-021-10434-1

Chen, Y., Jensen, S., Albert, L. J., Gupta, S., & Lee, T. (2023).
Artificial intelligence (Al) student assistants in the classroom:
Designing chatbots to support student success. Information
Systems Frontiers, 25(1), 161-182. https://doi.org/10.1007/
$10796-022-10291-4

Chiu, T. K., Moorhouse, B. L., Chai, C. S., & Ismailov, M. (2024).
Teacher support and student motivation to learn with
Artificial Intelligence (Al) based chatbot. Interactive Learning
Environments, 32(7), 3240-3256. https://doi.org/10.1080/1049
4820.2023.2172044

Chung, H. Q., Chen, V., & Olson, C. B. (2021). The impact of
self-assessment, planning and goal setting, and reflection
before and after revision on student self-efficacy and writing
performance. Reading and Writing, 34(7), 1885-1913. https:/
doi.org/10.1007/s11145-021-10186-x

Collins, A. A,, Ciullo, S., Graham, S., Sigafoos, L. L., Guerra, S.,
David, M., & Judd, L. (2021). Writing expository essays from
social studies texts: a self-regulated strategy development
study. Reading and Writing: An Interdisciplinary Journal,
34(T), 1623-1651. https://doi.org/10.1007/s11145-021-10157-2

Du, J., Wang, X., Wu, Z., & Meng, L. (2025) The busier, the better?

JOURNAL OF EDUCATORS ONLINE



The effect of a busy mindset on the preference for selflim-
provement products. Psychology & Marketing, 42(1), 97-112.
https://doi.org/10.1002/mar.22115

Dwivedi, Y. K., Kshetri, N., Hughes, L., Slade, E. L., Jeyaraj, A.,
Kar, A. K., Baabdullah, A. M., Koohang, A., Raghavan, V.,
Ahuja, M., Albanna, H., Albashrawi, M. A., Al-Busaidi, A. S.,
Balakrishnan, J., Barlette, Y., Basu, S., Bose, |., Brooks, L.,
... & Wright, R. (2023). Opinion Paper: “So what if ChatGPT
wrote it?” Multidisciplinary perspectives on opportunities,
challenges and implications of generative conversational
Al for research, practice and policy. International Journal
of Information Management, 71, 102642. https://doi.
org/10.1016/j.ijinfomgt.2023.102642

Efklides, A. (2011). Interactions of metacognition with motivation
and affect in self-regulated learning: The MASRL model.
Educational Psychologist, 46(1), 6-25. https://doi.org/10.1080/
00461520.2011.538645

Engeness, I. (2021). Developing teachers’ digital identity: Towards
the pedagogic design principles of digital environments to
enhance students’ learning in the 21st century. European
Journal of Teacher Education, 44(1), 96-114. https://doi.org/10
.1080/02619768.2020.1849129

Fathi, J., & Rahimi, M. (2024). Utilising artificial intelligence-
enhanced writing mediation to develop academic writing
skills in EFL learners: a qualitative study. Computer Assisted
Language Learning, 1-40. https://doi.org/10.1080/09588221.
2024.2374772

Garcia, T., & Pintrich, P. R. (2023). Regulating motivation and
cognition in the classroom: The role of self-schemas and
self-regulatory strategies. In D. H. Schunk & B. J. Zimmerman
(Eds.), Self-regulation of learning and performance (pp.
127-153). Routledge. https://doi.org/10.4324/9780203763353

Gayed, J. M., Carlon, M. K. J., Oriola, A. M., & Cross, J. S.
(2022). Exploring an Al-based writing assistant’s impact
on English language learners. Computers and Education:
Artificial Intelligence, 3, 100055. https://doi.org/10.1016/j.
caeai.2022.100055

Golparvar, S. E., & Khafi, A. (2021). The role of L2 writing self-
efficacy in integrated writing strategy use and performance.
Assessing Writing, 47, 100504. https://doi.org/10.1016/j.
asw.2020.100504

Graham, S., & Harris, K. R. (2018). An examination of the design
principles underlying a self-regulated strategy development
study. Journal of Writing Research, 10(2), 139-187. https://doi.
org/10.17239/jowr-2018.10.02.02

Guay, F. (2022). Applying self-determination theory to education:
Regulations types, psychological needs, and autonomy sup-
porting behaviors. Canadian Journal of School Psychology,
37(1), 75-92. https://doi.org/10.1177/08295735211055355

Guo, W., Bai, B., & Song, H. (2021). Influences of process-based
instruction on students’ use of self-regulated learning
strategies in EFL writing. System, 101, 102578. https://doi.
org/10.1016/j.system.2021.102578

Han, J., & Hiver, P. (2018). Genre-based L2 writing instruction
and writing-specific psychological factors: The dynamics of
change. Journal of Second Language Writing, 40, 44-59.
https://doi.org/10.1016/.jslw.2018.03.001

Harris, K. R., & Graham, S. (2017). Self-regulated strategy devel-
opment: Theoretical bases, critical instructional elements,
and future research. In M. Braaksma, K. R. Harris, & R,
Fidalgo (Eds.), Design principles for teaching effective writing:
Theoretical and empirical grounded principles (pp. 119-151).
Brill.

Harris, S. G. K. R. (2023). The role and development of self-
regulation in the writing process. In D. H. Schunk & B.

J. Zimmerman (Eds.), Self-regulation of learning and
performance (pp. 203-228). Routledge. https://doi.
0rg/10.4324/9780203763353

Hyland, K. (2019). Second language writing (2nd ed.). Cambridge
University Press.

Jin, S. H., Im, K., Yoo, M., Roll, I., & Seo, K. (2023). Supporting stu-
dents’ self-regulated learning in online learning using artificial
intelligence applications. International Journal of Educational
Technology in Higher Education, 20(1), Article no. 37. https:/
doi.org/10.1186/s41239-023-00406-5

Kim, J., Yu, S., Detrick, R., & Li, N. (2025). Exploring students’
perspectives on Generative Al-assisted academic writing.
Education and Information Technologies, 30(1), 1265-1300.
https://doi.org/10.1007/s10639-024-12878-7

Kim, M. C., & Hannafin, M. J. (2011). Scaffolding problem solv-
ing in technology-enhanced learning environments (TELES):
Bridging research and theory with practice. Computers &
Education, 56(2), 403—417. https://doi.org/10.1016/j.compe-
du.2010.08.024

Kinshuk, Chen, N. S., Cheng, I. L., & Chew, S. W. (2016). Evolution
is not enough: Revolutionizing current learning environments
to smart learning environments. International Journal of
Artificial Intelligence in Education, 26(2), 561-581. https://doi.
0rg/10.1007/s40593-016-0108-x

Klasmeier, K. N., & Rowold, J. (2022). A diary study on shared
leadership, team work engagement, and goal attainment.
Journal of Occupational and Organizational Psychology,
95(1), 36-59. https://doi.org/10.1111/joop.12371

Kong, S. C., & Wang, Y. Q. (2024). The impact of school sup-
port for professional development on teachers’ adoption of
student-centered pedagogy, students’ cognitive learning and
abilities: A three-level analysis. Computers & Education, 215,
105016. https://doi.org/10.1016/j.compedu.2024.105016

JOURNAL OF EDUCATORS ONLINE



Kostka, I., & Toncelli, R. (2023). Exploring applications of ChatGPT
to English language teaching: Opportunities, challenges, and
recommendations. TESL-EJ, 27(3). https://doi.org/10.55593/
€j.27107int

Lee, H. Y, Chen, P. H., Wang, W. S., Huang, Y. M., & Wu, T. T
(2024). Empowering ChatGPT with guidance mechanism in
blended learning: Effect of self-regulated learning, higher-or-
der thinking skills, and knowledge construction. International
Journal of Educational Technology in Higher Education, 21(1),
Article no. 16. https://doi.org/10.1186/s41239-024-00447-4

Li, Z., Bonk, C. J., & Zhou, C. (2024). Supporting learners self-
management for self-directed language learning: A study
within Duolingo. Interactive Technology and Smart Education,
21(3), 381-402. https://doi.org/10.1108/ITSE-05-2023-0093

Liang, W., & Fung, D. (2021). Fostering critical thinking in English-
as-a-second-language classrooms: Challenges and opportu-
nities. Thinking Skills and Creativity, 39, 100769. https://doi.
org/10.1016/j.tsc.2020.100769

Lim, L., Bannert, M., van der Graaf, J., Singh, S., Fan, Y.,
Surendrannair, S., Rakovic, M., Molenaar, I., Moore, J., &
Gasevic¢, D. (2023). Effects of real-time analytics-based
personalized scaffolds on students’ self-regulated learning.
Computers in Human Behavior, 139, 107547. https://doi.
0rg/10.1016/j.chb.2022.107547

Liu, M., Ren, Y., Nyagoga, L. M., Stonier, F., Wu, Z., & Yu, L.
(2023). Future of education in the era of generative artificial
intelligence: Consensus among Chinese scholars on applica-
tions of ChatGPT in schools. Future in Educational Research,
1(1), 72-101. https://doi.org/10.1002/fer3.10

Liu, Z. (2024). Second language writing anxiety and ChatGPT
adoption as an automated writing evaluation tool. Journal of
Applied Research in Higher Education. https://doi.org/10.1108/
JARHE-06-2024-0260

Ma, L. P. F. (2021). Writing in English as an additional language:
Challenges encountered by doctoral students. Higher
Education Research & Development, 40(6), 1176-1190.
https://doi.org/10.1080/07294360.2020.1809354

MacArthur, C. A., Philippakos, Z. A., & lanetta, M. (2015). Self-
regulated strategy instruction in college developmental
writing. Journal of Educational Psychology, 107(3), 855-867.
https://doi.org/10.1037/edu0000011

Marzuki, Widiati, U., Rusdin, D., Darwin, & Indrawati, I. (2023).
The impact of Al writing tools on the content and organiza-
tion of students’ writing: EFL teachers’ perspective. Cogent
Education, 10(2), 2236469. https://doi.org/10.1080/233118
6X.2023.2236469

Mason, L. H., Meadan, H., Hedin, L. R., & Cramer, A. M. (2023).
Avoiding the struggle: Instruction that supports students’
motivation in reading and writing about content material.

In B. Saddler (Ed.), Motivating writers in class (pp. 70-96).
Routledge. https://doi.org/10.4324/9781003416814

Mclver, S., & Murphy, B. (2023). Self-assessment and what hap-
pens over time: Student and staff perspectives, expectations
and outcomes. Active Learning in Higher Education, 24(2),
207-219. https://doi.org/10.1177/14697874211054755

Morris, T. H., & Rohs, M. (2021). Digitization bolstering self-
directed learning for information literate adults—A systematic
review. Computers and Education Open, 2, 100048. https://
doi.org/10.1016/j.cae0.2021.100048

Morrison, L., & Jacobsen, M. (2023). The role of feedback in build-
ing teaching presence and student self-regulation in online
learning. Social Sciences & Humanities Open, 7(1), 100503.
https://doi.org/10.1016/}.ssah0.2023.100503

Muslimin, A. I., Nor, M., & Maria, I. F. (2024). Evaluating Cami Al
across SAMR stages: Students’ achievement and perceptions
in EFL writing instruction. Online Learning, 28(2). https://doi.
0rg/10.24059/0lj.v28i2.4246

Nielsen, K. (2014). Selflassessment methods in writing instruction:
A conceptual framework, successful practices and essential
strategies. Journal of Research in Reading, 37(1), 1-16.
https://doi.org/10.1111/1.1467-9817.2012.01533 x

Nuckles, M., Roelle, J., Glogger-Frey, I., Waldeyer, J., & Renkl, A.
(2020). The self-regulation-view in writing-to-learn: Using jour-
nal writing to optimize cognitive load in self-regulated learning.
Educational Psychology Review, 32(4), 1089-1126. https://doi.
0rg/10.1007/s10648-020-09541-1

Ohst, A., Fondu, B. M., Glogger, I., Niickles, M., & Renkl, A.
(2014). Preparing learners with partly incorrect intuitive prior
knowledge for learning. Frontiers in Psychology, 5. https://doi.
org/10.3389/fpsyg.2014.00664

Palermo, C., & Thomson, M. M. (2018). Teacher implementa-
tion of Self-Regulated Strategy Development with an
automated writing evaluation system: Effects on the argu-
mentative writing performance of middle school students.
Contemporary Educational Psychology, 54, 255-270. https://
doi.org/10.1016/j.cedpsych.2018.07.002

Pintrich, P. R., & Schragben, B. (2012). Students’ motivational be-
liefs and their cognitive engagement in classroom academic
tasks. In D. H. Schunk & J. L. Meece (Eds.), Student percep-
tions in the classroom (pp. 149-184). Routledge. https://doi.
org/10.4324/9780203052532

Plano Clark, V. L., & Creswell, J. W. (2008). The mixed methods
reader. Sage.

Rahimi, M., & Fathi, J. (2022). Exploring the impact of wiki-mediat-
ed collaborative writing on EFL students’ writing performance,
writing self-regulation, and writing self-efficacy: A mixed
methods study. Computer Assisted Language Learning, 35(9),

JOURNAL OF EDUCATORS ONLINE



2627-2674. https://doi.org/10.1080/09588221.2021.1888753

Ratnawati, R., Mukminatien, N., Basthomi, Y., & Laksmi, E. D.
(2024, May). Implementing Mobile Mediated Collaborative
Writing (MMCW) to empower self-regulated learning in the
EFL Classroom. In Proceedings of the 20th International
Conference of the Asia Association of Computer-Assisted
Language Learning (AsiaCALL 2023) (pp. 65-82). Atlantis
Press. https://doi.org/10.2991/978-94-6463-396-2_6

Roberts, T., Lapworth, A., Koh, L., & Ghasri, M. (2025). Negotiating
trust in Al-enabled navigation technologies: Imaginaries, ecol-
ogies, habits. Social & Cultural Geography, 26(2), 160-178.
https://doi.org/10.1080/14649365.2024.2399239

Rodafinos, A. (2024). Al tools for education: The development
of a free asynchronous course. In A. Kafa & N. Eteokleous
(Eds.), The power of technology in school leadership during
COVID-19: Insights from the field (pp. 213-230). Springer
International Publishing. https://doi.org/10.1007/978-3-031-
51575-0_12

Royakkers, L., Timmer, J., Kool, L., & Van Est, R. (2018). Societal
and ethical issues of digitization. Ethics and Information
Technology, 20, 127-142. https://doi.org/10.1007/s10676-018-
9452-x

Salvagno, M., Taccone, F. S., & Gerli, A. G. (2023). Can artificial
intelligence help for scientific writing? Critical Care, 27, 75.
https://doi.org/10.1186/s13054-023-04380-2

Schunk, D. H., & Zimmerman, B. J. (2007). Influencing children’s
self-efficacy and self-regulation of reading and writing through
modeling. Reading & Writing Quarterly, 23(1), 7-25. https://
doi.org/10.1080/10573560600837578

Segundo Marcos, R. |., Lopez-Fernéndez, V., Daza Gonzélez, M.
T., & Phillips-Silver, J. (2020). Promoting children’s creative
thinking through reading and writing in a cooperative learning
classroom. Thinking Skills and Creativity, 36, 100663. https://
doi.org/10.1016/j.ts¢.2020.100663

Seo, K., Tang, J., Roll, I, Fels, S., & Yoon, D. (2021). The impact of
artificial intelligence on learner—instructor interaction in online
learning. International Journal of Educational Technology in
Higher Education, 18, Article no. 54. https://doi.org/10.1186/
541239-021-00292-9

Shortt, M., Tilak, S., Kuznetcova, |., Martens, B., & Akinkuolie, B.
(2023). Gamification in mobile-assisted language learning: A
systematic review of Duolingo literature from public release of
2012 to early 2020. Computer Assisted Language Learning,
36(3), 517-554. https://doi.org/10.1080/09588221.2021.1933
540

Srinivasan, V. (2022). Al & learning: A preferred future. Computers
and Education: Artificial Intelligence, 3, 100062. https://doi.
org/10.1016/j.caeai.2022.100062

Strobl, C., Ailhaud, E., Benetos, K., Devitt, A., Kruse, O., Proske,
A., & Rapp, C. (2019). Digital support for academic writ-
ing: A review of technologies and pedagogies. Computers
& Education, 131, 33-48. https://doi.org/10.1016/j.compe-
du.2018.12.005

Supiani, S., Rahmawati, N. M., Ratnawati, Widyaningsih, T. L.,
Suryati, N., & Mukminatien, N. (2023). EFL students’ language
accuracy development through self-assessment from online
written feedback: How do they experience and perceive it?
Computer-Assisted Language Learning Electronic Journal,
24(2). https://callej.org/index.php/journal/article/view/14

Teng, L. S. (2022a). Explicit strategy-based instruction in L2 writing
contexts: A perspective of self-regulated learning and forma-
tive assessment. Assessing Writing, 53, 100645. https://doi.
org/10.1016/j.asw.2022.100645

Teng, L. S. (2022b). Self-regulated learning and second language
writing: Fostering strategic language learners. Springer
Nature.

Teng, L. S., & Zhang, L. J. (2016). Fostering strategic learning:
The development and validation of the writing strategies for
motivational regulation questionnaire (WSMRQ). Asia-Pacific
Education Researcher, 25(1), 123-134. https://doi.org/10.1007/
540299-015-0243-4

Teng, M. F.,, Wang, C., & Zhang, L. J. (2022). Assessing self-regu-
latory writing strategies and their predictive effects on young
EFL learners’ writing performance. Assessing Writing, 51,
100573. https://doi.org/10.1016/j.asw.2021.100573

Thompson, J., & Childers, G. (2021). The impact of learning to
code on elementary students’ writing skills. Computers &
Education, 175, 104336. https://doi.org/10.1016/j.compe-
du.2021.104336

Tubaro, P, Casilli, A. A., & Coville, M. (2020). The trainer, the veri-
fier, the imitator: Three ways in which human platform workers
support artificial intelligence. Big Data & Society, 7(1). https://
doi.org/10.1177/2053951720919776

Umamah, A., & Cahyono, B. Y. (2022). EFL university students’
use of online resources to facilitate self-regulation for writing.
Computer-Assisted Language Learning Electronic Journal,
23(1), 108-124. https://callej.org/index.php/journal/article/
view/373

Umamah, A., El Khoiri, N., Utami W., & Wulyani, A. N. (2022). EFL
university students’ self-regulated writing strategies: The role
of individual differences. Journal of Language and Education,
8 (4), 182-193. https://doi.org/10.17323/jle.2022.13339

Wale, B. D., & Bogale, Y. N. (2021). Using inquiry-based writing
instruction to develop students’ academic writing skills. Asian-
Pacific Journal of Second and Foreign Language Education,
6, Article no. 4. https://doi.org/10.1186/s40862-020-00108-9

JOURNAL OF EDUCATORS ONLINE



Wale, B. D., & Kassahun, Y. F. (2024). The transformative power
of Al writing technologies: Enhancing EFL writing instruction
through the integrative use of Writerly and Google Docs.
Human Behavior and Emerging Technologies, Article ID
9221377. https://doi.org/10.1155/2024/9221377

Wang, C. Y., & Lin, J. J. (2023). Utilizing artificial intelligence to
support analyzing self-regulated learning: A preliminary
mixed-methods evaluation from a human-centered perspec-
tive. Computers in Human Behavior, 144, 107721. https://doi.
0rg/10.1016/j.chb.2023.107721

Wang, L., Lee, |., & Park, M. (2020). Chinese university EFL teach-
ers’ beliefs and practices of classroom writing assessment.
Studies in Educational Evaluation, 66, 100890. https://doi.
org/10.1016/j.stueduc.2020.100890

Wen, X., & Walters, S. M. (2022). The impact of technology on
students’ writing performances in elementary classrooms: A
meta-analysis. Computers and Education Open, 3, 100082.
https://doi.org/10.1016/j.cae0.2022.100082

Wu, J. Y. (2015). University students” Motivated Attention and
use of regulation strategies on social media. Computers
& Education, 89, 75-90. https://doi.org/10.1016/j.compe-
du.2015.08.016

Yu, S., & Liu, C. (2021). Improving student feedback literacy in
academic writing: An evidence-based framework. Assessing
Writing, 48, 100525. https://doi.org/10.1016/j.asw.2021.100525

Yunjiu, L., Wei, W., & Zheng, Y. (2022). Artificial intelligence-
generated and human expert-designed vocabulary
tests: A comparative study. Sage Open, 12(1). https://doi.
0rg/10.1177/21582440221082130

Zhai, C., & Wibowo, S. (2023). A systematic review on artificial
intelligence dialogue systems for enhancing English as foreign
language students’ interactional competence in the university.
Computers and Education: Artificial Intelligence, 4, 100134.
https://doi.org/10.1016/j.caeai.2023.100134

Zhai, C., Wibowo, S., & Li, L. D. (2024). The effects of over-reliance
on Al dialogue systems on students’ cognitive abilities: A
systematic review. Smart Learning Environments, 11, Article
no. 28. https://doi.org/10.1186/s40561-024-00316-7

Zhou, S. A., & Hiver, P. (2022). The effect of self-regulated writing
strategies on students’ L2 writing engagement and dis-
engagement behaviors. System, 106, 102768. https://doi.
0rg/10.1016/j.system.2022.102768

Zimmerman, B. J. (2013). From cognitive modeling to self-regula-
tion: A social cognitive career path. Educational Psychologist,
48(3), 135-147. https://doi.org/10.1080/00461520.2013.7946
76

Zimmerman, B. J., & Moylan, A. R. (2009). Self-regulation: Where
metacognition and motivation intersect. In D. J. Hacker, J.

Dunlosky, & A. C. Graesser (Eds.), Handbook of metacogni-
tion in education (pp. 299-315). Routledge.

Zimmerman, B. J., & Schunk, D. H. (2011). Self-regulated learn-
ing and performance: An introduction and an overview. In
Handbook of self-regulation of learning and performance, (pp.
15-26). Routledge.

Zou, M., & Huang, L. (2024). The impact of ChatGPT on L2 writ-
ing and expected responses: Voice from doctoral students.
Education and Information Technologies, 29(11), 13201-
13219. https://doi.org/10.1007/s10639-023-12397-x

JOURNAL OF EDUCATORS ONLINE



