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Abstract. Self-regulated learning plays a crucial role in mitigating dropout rates and the risk of failure in
the e-learning experience. However, when learners are left to their own devices, they can become frustrated
and fatigued, often due to a lack of effective self-regulation techniques. The growing popularity of
generative Al, its flexibility, and its accessibility through various free chat tools offer learners opportunities
to interact and receive feedback on their learning processes. This article proposes a study on the diverse
relationship between Al and self-regulated learning, exploring how Al can assist learners in managing their
learning strategies, setting goals, monitoring progress, and regulating cognitive and affective processes.
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1 Introduction

E-learning environments offer numerous benefits to
stakeholders. This learning mode provides increased
accessibility to information, well-structured content,
personalized instruction available on demand, and
potentially fosters autonomy and interactivity. It
offers great flexibility and independence in terms of
time and location. However, learners may encounter
periods of frustration and fatigue in their efforts to
self-train and self-regulate. These experiences can be
seen as challenges in self-regulation during the
learning process, though they are a natural part of skill
acquisition.

According to Bandura, schools can promote the
development of self-efficacy in learners by
emphasizing effective self-regulatory practices used
by students and showcasing peers who demonstrate
strong self-regulatory skills, encouraging them to
share their experiences with others [1]. Studies
further indicate that students who receive assistance
in setting realistic and attainable goals experience an
enhancement in self-efficacy [2].

The rapid progress of Artificial Intelligence (AI)
technologies, alongside related techniques such as
machine learning, deep learning, natural language
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processing, and computer vision, underscores the
importance of exploring the multifaceted relationship
between these Al techniques, specifically generative
ATl (GenAlI), and the development of intelligent
learning environments capable of adapting to
individual learner needs. Section 2 provides an
overview of self-regulated learning theory, focusing
on the most widely used models. Section 3 reviews
recent research on the application of GenAl in self-
regulated learning. Section 4 concludes the article
with suggestions for future research.

2 Self-regulated learning theory

Self-regulated learning theory (SRL) defines learning
as a dynamic process in which individuals plan,
monitor, and evaluate their learning, applying
appropriate strategies to achieve goals [3]. It involves
a proactive set of activities that individuals undertake
independently [4]. An article published in 2017
presents a review of the six most popular models of
self-regulated learning [5], Zimmerman's cyclical
phases model of self-regulation [6], Boekaerts' dual-
process model of self-regulation [7], Winne and
Hadwin's model exploring self-regulation from a
metacognitive perspective [8], Pintrich's model based
on the role of motivation in self-regulation [9],
Efklides' metacognitive and affective model of self-
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regulated learning [10], and Hadwin, Jarveld, and
Miller's model of self-regulation in the context of
collaborative learning [11]. The article concludes that
most of these models consist of three essential phases:
the forethought phase, the performance phase, and
the reflection phase.

These three phases are presented in the model by
Zimmerman and Campillo (authors of the phases and
sub-processes of self-regulation), as illustrated in
Figure 1. According to these authors, the phases are:
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Performance Phase

Self-Control
Self-instruction
Imagery
Attention focusing
Task strategies
Environmental structuring
Help seeking

Self-Observation
Metacognitive monitoring
Self-recording

Self-Reflection Phase

Forethought Phase

Task Analysis Self-Judgment

Goal setting Self-evaluation

Strategic planning 'l Causal attribution

Self-efficacy Adaptive/defensive

Self-Reaction
Self-satisfaction/affect

Self-Motivation
Beliefs/Values

Outcome expectancies
Task interest/values
Goal orientation

Figure 1. Phases and sub-processes of self-regulation [6].

e The forethought phase of sclf-regulated
learning encompasses the processes through
which learners initiate the formulation of plans
to accomplish tasks, ultimately leading to goal
achievement. This may involve setting short-
term goals as proximal pathways to longer-term
objectives, utilizing strategies to guide
cognition, control affect, and direct actions.

e The performance phase delineates the
processes that learners employ to execute a task,
encompassing its actual performance while
monitoring and controlling progress. This
involves selecting specific strategies to
accomplish the task, utilizing mental images,
managing time and monitoring thought
processes while working towards goal
attainment.

e The final self-reflection phase, the learner
evaluates oneself, reflects on progress toward
the task or goal, and reacts and adapts for future
performance. Learners can utilize these insights
to make informed decisions about completing
the current task or embarking on a new one.

Many researchers have recognized the importance
of self-regulated learning as a predictor of academic
success in online learning systems. [12] studied
learner self-regulation to better understand learners'
attitudes toward online learning. In their study, the
authors proposed a conceptual model to investigate
learner self-regulation in e-learning environments.
The results indicated that perceived satisfaction,
perceived usefulness, and interactive learning
environments were identified as predictors of
perceived self-regulation in the context of e-learning.

In another study on formal and informal learning
using social media, [13] demonstrated that utilizing
social media as a pedagogical tool encourages students
to take control of their autonomy.

3 Al to improve self-regulation

In the field of education, automation of activities such
as answering learners' questions is achievable.
Artificial intelligence also facilitates personalized
learning tailored to individual needs and assimilation
capacities. In a recent study the authors explore the
impact of generative Al (GenAl) on learners' self-
regulated learning (SRL) skills in higher education
[14]. The authors propose two studies. The first
discusses the opportunities presented by GenAls to
support SRL, focusing on their role in enhancing
understanding and assistance in the academic writing
process. Specifically, they examine how generative Al
chatbots, such as OpenAl's ChatGPT, can personalize
the learning experience by serving as feedback
systems, comparing their effectiveness to feedback
provided by peers. The results of this study show that
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learners found ChatGPT useful in supporting their
SRL. However, it was perceived as providing less
explainable responses and as being less "critical" and
"analytical" than feedback from human peers.

In a study by Chang, Lin, Hajian, and Wang,
researchers suggested that GenAl chatbots could
enhance learners' reading and writing skills by
promoting  self-assessment through reciprocal
questioning. This approach encourages students to
analyze, reflect on, and improve their reading
processes [15]. A recent study in the field of higher
education aimed to harness the benefits of using
GenAl chatbots to provide feedback on learners'
learning processes while also exploring how learners
incorporate these tools into their self-regulated
learning practices [16]. In another study, the authors
examined the impact of using GenAl hubs in
technology courses within higher education. The
study concluded that GenAl had a significant positive
impact on personalized learning and student
engagement [17].

A study based on the Technology Acceptance
Model (TAM) aimed to explore the perceptions and
usage of GenAl chatbots by teachers-in-training to
enhance pedagogy and learner learning. The study
revealed a strong acceptance of GenAl chatbots
among trainee teachers as tools to support self-
regulated learning (SRL) in teaching [18]. Other
research has focused on the impact of GenAlI chatbots
on learning outcomes and teaching practices [19].
Authors investigated the effects of using the ChatGPT
tool on enhancing the skills and motivation of foreign
language students in academic writing. The study's
results indicate that ChatGPT effectively improved
students' writing performance. Additionally, the
study concluded that students valued ChatGPT's
personalized feedback and support, finding it
beneficial for identifying errors and enhancing
writing techniques.

A study underscores the significance of teachers
accepting and integrating new Al techniques,
including the use of GenAl chatbots, into the
educational process of learners [20]. The authors
emphasize that GenAl chatbots have revolutionized
teachers' professional development and significantly
enhanced pedagogy by offering personalized learning
paths and automated feedback. A recent study focuses
on the factors influencing undergraduate students'
confidence in GenlIA chabots, highlighting its critical
role in the successful adoption of these tools in
education. The study focuses on the relationship
between their confidence levels and learning
performance [21]. Another study reviewed a
collection of research examining the impact of GenAl
on self-regulated learning and learner motivation in

foreign language classes, particularly focusing on
English. The findings underscored the potential of Al
to boost learning motivation in foreign language
contexts [22].

4 Conclusion and future work

The studies reviewed reveal the promising potential
of artificial intelligence chatbots (GenlA) in
enhancing autonomous learning and learner
motivation, especially in foreign language courses
such as English. Integrating GenlA into education
offers significant benefits such as personalized
learning paths and automated feedback, thereby
transforming the educational landscape.

These advancements indicate that teachers'
acceptance and adaptation to new technologies, like
GenlA chatbots, are crucial for optimizing learners'
educational experiences. As research advances, it is
essential to continue exploring how these tools can be
effectively and ethically integrated to maximize their
beneficial impact on education.

The integration and continuous advancement of
GenlA chatbots in education are set to reshape
learning experiences. Future initiatives will prioritize
enhancing these chatbots' capabilities to bolster self-
regulated learning and deliver advanced automated
feedback.

References

1. B.J. Zimmerman, “A Social Cognitive View of
Self-Regulated Academic Learning,” J. Educ.
Psychol. Bandura Schunk, vol. 81, no. 3, pp. 329—
339, 1989.

2. D.S.H.,J. L. Meece, and P. R. Pintrich, Motivation
in Education: Theory, Research, and Applications.
2014.

3. B. J. Zimmerman and A. R. Moylan, “Self-
Regulation, Where Metacognition and Motivation
Intersect,” Handb. METACOGNITION Educ., pp.
299-315, 2009.

4. B. J. Zimmerman, “From Cognitive Modeling to
Self-Regulation: A Social Cognitive Career Path,”
Educ. Psychol., vol. 48, no. 3, pp. 135-147, 2013.

5. E. Panadero, “A Review of Self-regulated
Learning: Six Models and Four Directions for
Research.,” Front. Psychol., vol. 8, no. April, p.
422,2017.

6. B. J. Zimmerman and M. Campillo, “Motivating
Self-Regulated Problem Solvers,” pp. 233-262,
2003.

7. M. Boekaerts and E. Cascallar, “How far have we
moved toward the integration of theory and practice

in self-regulation?,” Educ. Psychol. Rev., vol. 18,
no. 3, pp. 199-210, 2006.



ITM Web of Conferences 69, 01004 (2024)
MAIH2024

https://doi.org/10.1051/itmconf/20246901004

8.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

P. H. Winne, “A Cognitive and Metacognitive
Analysis of Self-Regulated Learning,” Handb. Self-
Regulation Learn. Perform., no. 13109, 2011.

P. R. Pintrich and E. V. De Groot, “A Motivational
Science Perspective on the Role of Student
Motivation in Learning and Teaching Contexts,” J.
Educ. Psychol., vol. 95, no. 4, pp. 667-686, 2003.

A. Efklides, “Interactions of metacognition with
motivation and affect in self-regulated learning:
The MASRL model,” Educ. Psychol., vol. 46, no.
1, pp. 6-25, 2011.

S. Jarveld, H. Jarvenoja, J. Malmberg, and A. F.
Hadwin, “Part 1: Underexplored Contexts and
Populations in Self-Regulated Learning,” J. Cogn.
Educ. Psychol., vol. 12, no. 3, pp. 267-286, 2013.

S.-S. Liaw and H.-M. Huang, “Perceived
satisfaction, perceived usefulness and interactive
learning environments as predictors to self-
regulation in e-learning environments,” Comput.
Educ., vol. 60, no. 1, pp. 14-24, Jan. 2013.

U. Matzat and E. M. Vrieling, “Self-regulated
learning and social media — a ‘natural alliance’?
Evidence on students’ self-regulation of learning,
social media use, and student—teacher relationship,”
Learn. Media Technol., vol. 41, no. 1, pp. 73-99,
Jan. 2016.

J. Wong and O. Viberg, “Supporting Self-
Regulated Learning with Generative Al: A Case of
Two Empirical Studies,” CEUR Workshop Proc.,
vol. 3667, no. March, pp. 223-229, 2024.

D. H. Chang, M. P. C. Lin, S. Hajian, and Q. Q.
Wang, “Educational Design Principles of Using Al
Chatbot That Supports Self-Regulated Learning in
Education:  Goal Setting, Feedback, and
Personalization,” Sustain., vol. 15, no. 17, 2023.

J. M. Lodge, P. de Barba, and J. Broadbent,
“Learning with Generative Artificial Intelligence
Within a Network of Co-Regulation,” J. Univ.
Teach. Learn. Pract., vol. 20, no. 7, 2023.

0. Tayan, A. Hassan, K. Khankan, and S. Askool,
“Considerations for adapting higher education
technology courses for Al large language models:
A critical review of the impact of ChatGPT,” Mach.
Learn. with Appl.,, vol. 15, no. December, p.
100513, 2024.

N. A. Dahri et al, “Extended TAM based
acceptance of Al-Powered ChatGPT for supporting
metacognitive self-regulated learning in education:
A mixed-methods study,” Heliyon, vol. 10, no. 8, p.
€29317, 2024.

C. Song and Y. Song, “Enhancing academic writing
skills and motivation: assessing the efficacy of
ChatGPT in Al-assisted language learning for EFL
students,” Front. Psychol., vol. 14, no. December,
pp. 1-14, 2023.

G. K. Ming and M. Mansor, “Exploring the Impact
of Chat-GPT on  Teacher Professional
Development: Opportunities, Challenges, and
Implications,” Asian J. Res. Educ. Soc. Sci., vol. 5,
no. 4, pp. 5467, 2023.

21.

22.

D. Song, “How Learners ° Trust Changes in
Generative Al Over a Semester of Undergraduate
Courses,” pp. 1-21, 2024.

T. Yang, “Impact of Artificial Intelligence Software
on  English  Learning  Motivation  and
Achievement,” SHS Web Conf., vol. 193, p. 02011,
2024.



