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Abstract

This study presents an SRLbot model to transform Zimmerman’s Self-Regulated Learning (SRL) model, in which
learners set goals, monitor progress, and conduct self-evaluation, into an Al chatbot-assisted interactive model. Building
from the SRL foundation, the SRLbot animates three core functions: planning, monitoring and reflecting, thereby
prompting learners to set SMART (Specific, Measurable, Achievable, Relevant, and Time-bound) goals, to create
deadline alerts and to conduct success-failure analysis. The SRLbot encourages the learner’s ability to reason and control
the learning process, it also personalises the experience through immediate responses and real-time learning data tracking
that increases the student’s autonomy. Initial results within a university-level educational context indicate that students
using the SRLbot tend to maintain their motivation, actively engage in the learning process and achieve higher proficiency
compared to those using self-adjustment learning methods only. Al integration into the learning experience offers the
potential to enhance higher-order thinking skills by engaging students with a “virtual learning partner” who is always
willing to reply to questions.

Keywords: self-regulated learning; Al chatbot; SRLbot; higher education; personalised support.
Tém tit

Nghién ctru nay gidi thiéu mé hinh SRLbot nhdm chuyén hoa mé hinh Hoc tap ty diéu chinh (Self-Regulated Learning
- SRL) cua Zimmerman, trong d6 ngudi hoc tu thiét 1ap muc ti€u, theo doi tién trinh va tu danh gia, thanh mdt moé hinh
tuong tac co sy hd trg ctia chatbot tri tué nhan tao (AI). Dya trén nén tang cua thuyét SRL, SRLbot van hanh ba chirc
nang cbt 15i: 1ap ké hoach (planning), giam sat (monitoring) va phan tu (reflecting). Qua do, cong cu nay thuc day nguoi
hoc thiét 1ap muc ti€u theo tiéu chi SMART (Cu thé - Specific, Do luong dugc - Measurable, Kha thi - Achievable, Lién
quan - Relevant, va C6 thoi han - Time-bound), tao canh bao thoi han va thuc hién phan tich Kkét qua hoc tép thanh cong
hay thit bai. SRLbot khuyén khich niang Iyc suy luan va kha ning kiém soat qua trinh hoc tap ctia nguoi hoc, dong thoi
c4 nhan hoa trai nghiém thong qua phan hdi tirc thi va theo dbi dit liéu hoc tap theo thoi gian thuc, tir d6 ting cudng tinh
tur chu cua sinh vién. Két qua ban dau trong bdi canh gido duc dai hoc cho thiy sinh vién sir dung SRLbot ¢6 xu hudng
duy tri dong lyc, tham gia tich cyc vao qua trinh hoc va dat trinh d6 cao hon so v&i nhéom chi ap dung cac phuong phap
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hoc ty diéu chinh truyen thdng. Viéc tich hop Al vao trai nghiém hoc tap cho thdy t1em nang nang cao ky nang tu duy
béc cao, nho tao didu kién cho sinh vién tuong tac véi mot “ddi tac hoc tip a0” ludn sin sang phan hdi moi thic mic.

Tuwr khoa: hoc tap tu diéu chinh; chatbot AI; SRLbot; giao duc dai hoc; hd tro ¢4 nhan hoa.

1. Introduction

Self-Regulated Learning (SRL) is a process
through which students actively control their
learning by setting goals, planning activities,
implementing learning strategies, and reflecting
on achieved outcomes by themselves. [34]
concept is defined as a cyclical model consisting
of three main elements: 1) forethought, 2)
performance, and 3) self-reflection, creating a
feedback loop that helps students optimize
learning. In higher education, SRL is a
recognized and accepted method since these
learners must monitor their own time and
resources Wwithin an autonomous learning
environment. Sitzmann & Ely [28]’s study,
indicates that SRL
affects academic performance with a significant
effect size (effect size = 0.55), confirming its

through meta-analysis,

role in enhancing self-management skills and
developing the student’s ability to learn. SRL is
not just a learning method; it’s a set of cognitive
and metacognitive skills that help students adapt
to complex academic requirements [23].

The literature indicates that SRL may have
direct effects on academic performance of
students by supporting the ability to complete
learning programs through self-regulation of
goals and the renewal of learning motivation in
a cyclical manner. According to Pintrich and De
Groot [23], SRL explains about 40% of the
differentiation in final exam results, showing a
close relationship between self-regulation and
academic performance. Based on long-term
studies, students who possess SRL skills tend to
achieve better grades and have a 40% higher
graduation rate compared to those without. This
is attributed to how SRL encourages students to
develop strategic cognition, maintain learning
motivation and reinforce self-efficacy, thus

overcoming educational

challenges [23].
Additionally, Zimmerman [34]’s cyclical model
posits that planning, monitoring processes and
reflecting after each learning session helps
students to adjust and adapt more suitable
learning methods, leading to continuous
improvements in their academic proficiency.
SRL not only supports immediate success but
also equips students with the essential skills
necessary for lifelong learning, a crucial

requirement in modern society [28].

True Al supported interactive technology is
becoming popular and indeed, inseparable for
self-regulated learning by providing
personalised tools and real-time student-initiated
interactions. For the purpose of this paper the
term “Al-chatbot” or “chatbot” will be used in
reference to this type of true Al technology.
According to a survey conducted by Educause
Center for Analysis and Research (2023), 65%
of US universities are using or planning to use
Al, including chatbot technology, to enhance
support

learning. Ng et al. [20]’s study indicates that due

student engagement and student
to chatbot’s ability to provide personalised
responses, while providing better ability to set
goals and track learning progress, students who
use Al chatbots experience a 20% increase in
learning motivation and a 15% improvement in
SRL skills compared to those who do not use
them. This technology helps reduce academic
stress and fosters sustainable learning habits
with 70% of reporting positive

experiences using a chatbot program [8].

students

Furthermore, the personalised learning
technology market generated revenue of $18.5
billion in 2023 and is expected to grow 15.2%
each year until 2030 [26], with the educational

Al segment, including SRL-supported chatbot,
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forecasted to reach $30.7 billion by 2028. This
trend provides an insight into the confidence
invested by educational institutions in the
importance of SRL chatbots in learning and the
future of education.

In recent years, the integration of Al chatbots
in higher education has expanded administrative
support to directly assist the learning process,
especially fostering Self-Regulated Learning
(SRL). Recent studies published show that
chatbots can play a role as a scaffolding tool to
help learners establish goals, track progress, and
implement reflection after learning. These are
the three key phases within the SRL model of
Zimmerman [6; 10]. The personalization and
instant response capabilities of chatbots have
been demonstrated to increase students’
motivation and engagement, even in large
classroom settings [9; 11]. However, alongside
these benefits, challenges remain, for instance,
response accuracy, data privacy, and the need for
adaptive interventions following learners’ SRL

level [19; 21].

While recent studies have demonstrated Al
chatbot’s effectiveness in personalising the
learning experiences and enhancing learners’
motivation, there is a gap in how these programs
deliver SRL activities. Previous studies often
lack clear theoretical frameworks when
analyzing how SRL is operationalized in these
chatbots, leading to difficulties in identifying
variables at each stage, how learners transform
their learning strategy, the SRLbot’s role in such
transformations, and an effective design to
comprehensively assess the program’s impact
on the learning process as a whole. Therefore,
this research suggests a new model for a SRLbot
based on Zimmerman [34]’s cyclical model.
Furthermore, it is suggested that other Al
chatbot studies
interaction of mechanisms and factors relating to

in education visualise the

academic performance enhancement through a
more comprehensive application of SRL theory.

2. Literature review

2.1. Zimmerman’s SRL cyclical model

Self-Regulated
(SRL) cyclical model is a popular theoretical

Zimmerman’s Learning
framework used in higher education, assisting
students to manage their learning process
actively and effectively. According to
Zimmerman [34], SRL has three main stages: 1)
forethought, 2) performance, and 3) self-
reflection. At the forethought stage, students
identify learning goals, set plans and evaluate
their own capabilities as well as tasks’
requirements, setting a foundation for a strategic
learning process [35]. The performance stage
focuses on applying learning strategies and
progress tracking, in which students need to
make flexible adjustments to enhance efficiency
[27]. The reflection stage involves academic
performance assessments, and lessons learned
from successes or failures, thereby adjusting
learning strategies for the next cycle [22].
Experimental research shows that students with
good SRL skills tend to achieve better academic
performance and develop higher-order thinking
skills, especially in subjects requiring complex
reasoning, such as mathematics and reading
comprehension [4]. This model also emphasises
the role of internal motivation as studies indicate
that students with high motivation often use SRL
strategies more effectively, stay focused on their
goals and improve their academic performance
[15]. In addition, emotion also affects SRL, with
positive emotions enhancing perseverance and
proactive learning engagement [29]. However,
the effectiveness of the SRL model may be
affected by cultural and personal contexts,
requiring personalised teaching methods to

optimise the result [14].



126 Nguyen Thai Ha, David Hugh Saiia, ... / Tap chi Khoa hoc va Cong nghé Dai hoc Duy Tan 5(72) (2025) 123-134

2.2. AI chatbot in higher education

Al chatbot integration in higher education is
creating many opportunities for innovation, not
only globally but also in countries like Vietnam.
Anjulo Lambebo and Chen [3] affirmed that Al
chatbots, particularly ChatGPT, have become an
important tool to assist students in various fields
such as information retrieval, concept
explanation, programming support, and
academic writing guidance. Groothuijsen et al.
[7] also emphasised that due to its ability to
respond quickly, correctly and flexibly, Al
chatbots help students approach knowledge
more conveniently, as well as fostering self-
learning abilities and encouragement of critical
thinking. In the Vietnam context, Duong et al.
[5] indicated that factors such as performance
expectations, effort expectations, and the level
of knowledge sharing significantly affect
intentions to use chatbots in learning. These
findings are consistent with Abdaljaleel et al.
[1]'s research, in which perceived usefulness and
ease of use are the key drivers motivating
students to adopt Al technology. Al chatbots not
only help students find information effectively
but also assists in personalised learning
experiences providing a better fit for the
individuals’ needs and capacities. Rejeb et al.
[25] showed that Al chatbots are contributing to
reshaping teaching methods in universities. This
technology assists teachers in designing lectures,
providing instant feedback, and facilitating
flexibility for students to access extended
learning resources. Therefore, the integration of
Al into teaching not only enhances learning
outcomes but also increases student engagement
and interest in the course content. This is
particularly important in modern education as
integrated and online learning models continue
to evolve. Apart from academic support, Al
chatbots are also widely applied in providing
educational management and student services.

According to Thottoli et al. [30], many

universities have applied Al chatbots to support
courses providing: advising, course registration
guidance, financial information and advice, and
career counselling. Because these programs can
operate continuously, Al chatbots ease the
burden on student support departments, further
optimizing operational processes in educational
institutions. In Viet Nam, Duong et al. [5]
identified that student interactions with
ChatGPT, assisted them to obtain academic
materials, to practice writing skills, and to
improve foreign language proficiency. The
research demonstrates that this technology helps
students gain diverse knowledge while creating
flexible
opportunities.

more and personalised learning

Recent systematic reviews have classified
chatbot functions into the phases of the SRL
cycle. In the forethought phase, chatbots assist
learners in setting goals and planning using
recommendations and personalised notifications
[10; 17]. In the performance phase, the chatbot
provides instant feedback and recommends
learning resources to help them self-track and
adjust their strategies [9; 11]. Finally, in the self-
reflection phase, conversational factors guide
learners in evaluating their results and aligning
their learning plan for the future [6]. Although
these benefits have been documented, synthesis
studies also emphasize that the long-term impact
on SRL skills requires personalised and
consistently sustained interventions [9; 21].

3. Methodology

This study adopted a theoretical synthesis
method combined with document analysis to
propose a conceptual model, “SRLbot”, based
on the traditional foundation of Self-Regulated
Learning (SRL) [23; 34]. The process of
searching and selecting literature was designed
following a simplified PRISMA approach to
ensure replicability. First, the search process was
conducted across databases including Scopus,
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Web of Science, and Google Scholar that have
limited publications from 2010 to 2025 with
priority of studies published in 2023-2025 to
ensure recency. The searching keywords
followed the Boolean string below:

("self-regulated learning" OR "SRL" OR
"self regulation" OR "self-regulated learner*")
AND ("chatbot" OR "AI chatbot" OR "artificial
intelligence" OR "conversational agent" OR
"generative AI") AND ("higher education" OR
universit*university® OR "college student*")

In addition, the study conducted backward
and forward citation tracking from foundational
SRL works (e.g., Zimmerman, 2000) and recent
systematic reviews on Al-supported SRL (e.g.,
Guan et al., 2025 [8; 9]; Huang & Hew, 2025
[11]).

Inclusion criteria consisted of: (1) context of
higher education or upper secondary education;
(2) conceptual, review, or empirical studies with
a clear connection between chatbot Al
functionalities and SRL phases (forethought -
performance - self-reflection); (3) peer-reviewed
publications in English; (4) publication year <
2025. Exclusion criteria included: commentaries
not based on SRL frameworks, studies involving
chatbots outside educational contexts, and
duplicate records.

The screening process involved two stages:
(1) title and abstract screening to retain 170
documents; (2) full-text review to select 38
studies meeting all inclusion criteria.
Specifically, in stage (1), the documents were
screened based on their titles and abstracts. Only
studies addressing at least two of the three main
themes (self-regulated learning, Al chatbots, and
higher education contexts) were retained,
resulting in a total of 170 eligible records. In
stage (2), all 170 records were reviewed in full
text and assessed against the inclusion criteria.
This process reduced the dataset to 38 studies

that were most relevant to the research topic, all

of which fully satisfied the criteria. Thus, the
final dataset consisted of 38 studies used for
analysis.

For each document, data were extracted,
including bibliographic information, research
design, SRL phases addressed, chatbot functions
(planning - monitoring - reflection), learner-
related variables, and key findings.

The synthesis of findings was performed
using a narrative-comparative approach. First,
the research team identified core components of
the three-phase SRL cycle [23; 34] and
examined the interplay of motivational, time-
management, and self-monitoring factors [28]
within academic settings. Next, the traditional
SRL model was compared to the chatbot AI’s
findings published [18; 20] that emphasize the
functions of goal suggestion, assignment
reminders, and real-time feedback to support
learning cycles This research compared these
findings with those of Guan et al. (2024) [8] and
with the recognized limitations of Al research.
From this comparison, the core aspects to be
integrated into the SRLbot model

identified.

WEre

The consistency of the theoretical framework
allows for a clear identification of the three-
phase SRL construct and analysis of chatbot
function (planning - monitoring - reflection) to
ensure the consistent interaction between
“learners” and “AI”. In addition, the research
considers the relationship between motivation,
technology familiarity, and learner performance,
as well as the sociocultural and technical
conditions proposed by Torre & Daley (2023)
[31]. The results of the document analysis help
position the SRLbot model within the research
stream of self-regulated learning with self-
assessment elements, while also identifying gaps
that Al tools may address, particularly in
strengthening the quality of reflection.
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4. Suggested model for better SRLbot
learning outcomes

4.1. SRLbot - AI chatbot that assists SRL

SRLbot is an Al chatbot specifically designed
to promote Self-Regulated Learning (SRL) in
to enhance
setting  goals,
providing personalised responses and tracking

higher education, specifically
learning autonomy through

learning progress [24]. SRLbot significantly
heightened motivation and improved academic
performance, as demonstrated by students using
ChatGPT or Q-Module-Bot often developing
sustainable study habits, with reduced stress, and
improved self-assessment processes [2]. The
SRLbot strength lies in its ability to personalise
the learning experience by using Al to adjust
content and responses according to individual
needs, thereby making it easier for students to
understand their progress while adjusting their
learning strategies [33]. Studies also prove that
students interacting with SRLbot tend to achieve
better academic performance attributed to
continuous assistance and more effective self-
assessment [12].

4.2. Al chatbot integration according to each
SRL stage

The SRLbot model inherits the three-stage
cycle of SRL [34] (figure 1), including
forethought, performance, and self-reflection,
but adds some chatbot features (Planning feature
(PLF), monitoring feature (MF), Reflection

feature (RF) to enhance the effectiveness of self-
regulated learning. Additionally,
variables related to learners (Internal Motivation
(IM), Technology Familiarity (TF), SRLbot
Interaction (SI), Self-Time Management (STM),
Satisfaction with SRLbot (SS), Self-Evaluation
(SE) are included to explain how students
interact with Al tools and their impact on Goal
Quality (GQ), Academic Performance (AP),
Reflective Quality (RQ) and Post-Reflection
Motivation (IM_post). This approach creates an

six key

integrated SRL loop, in which SRLbot usage
provides a continuous support channel, ensuring
that learners are no longer “alone” but have
additional AI resources to strengthen their
motivation and are more likely to engage higher-
order thinking skills [20].

4.2.1. Forethought stage

At the forethought stage, Zimmerman [34]’s
original model emphasises the role of Internal
Motivation (IM) and student belief in personal
capacity. In the SRLbot context, the Planning
Feature (PLF) is the central tool that allows
learners to set SMART goals as well as structure
their learning strategies. PLF effectiveness
depends on Technology Familiarity (TF) and
Internal Motivation (IM) since students with
high technological proficiency and strong
motivation tend to access PLF more easily and
establish Goal Quality (GQ) more clearly [32].
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Performance Phase
Self-Related Variables
4. SRLbot Interaction (SI)
5. Self-Time Management (STM)
6. Academic Performance (AP)

Chatbot Feature Variables
b, Monitoring Feature (MF)

Forethought Phase

Self-Related Variables

1. Intrinsic Motivation (IM)

2. Technology Familiarity (TF)
3. Goal Quality (GQ)

-

Chatbot Feature Variables
a, Planning Feature (PLF)

Self-Reflection Phase
Self-Related Variables
7. Satisfaction with SRLbot (SS)
8. Self-Evaluation (SE)
9. Reflection Quality (RQ)
10. Post-Reflection Motivation (IM_post)

Chatbot Feature Variables
¢, Reflection Feature (RF)

Figure 1. The proposed Self-Regulated Learning (SRL) model integrating SRLbot across all three cyclical phases
(adapted from Zimmerman, 2000)

4.2.2. Performance stage

At the performance stage, Zimmerman [34]’s
model demands learners to maintain Self-Control
and Self-Observation. The SRLbot model
suggests using a Monitoring Feature (MF) to
examine progress, to remind students of deadlines
and to suggest timely strategy adjustments. The
ability to take advantage of the MF is determined
by the SRLbot Interaction (SI) and the Self Time
Management (STM). When SI is high, students
continuously respond and update notifications,
and when STM is strong, learners can effectively
manage their study Consequently,
Academic Performance (AP) may be greatly
enhanced by MF, which supports real-time
monitoring of the learning process [16].

time.

4.2.3. Self-reflection stage

The Self-reflection stage in Zimmerman
[34]’s model includes Self-Judgment and Self-
Reaction. As for the SRLbot, the Reflection
Feature (RF) provides automatic performance
analysis, asks suggestive questions and proposes
a roadmap for future adjustments. The
Satisfaction with SRLbot (SS) and the Self-
Evaluation (SE) are two variables that determine
the extent to which learners utilise the RF since
high SS and SE will promote in-depth analysis
and enhance the Reflection Quality (RQ).
Furthermore, results obtained in this stage affect
Post-Reflection Motivation (IM_post), which
encourages learners to return to the planning
stage for the next learning cycle and feeds back
to the use of the Planning Feature (PLF) [8].
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Table 1. A brief comparison between the original model from Zimmerman (2000) and the suggested
SRLbot model and classification of roles by the entities at each stage (Learners - Al Chatbot)

SRL model with SRLbot participation
Original model from Chatbot Feature
Stage Zimmerman (2000) |Self-Related Variables Variables
1. Intrinsic Motivation (IM)
Task Analysis: Goal 2. Technology Familiarity (TF)
Setting, Strategic - Possible to measure learners'
Planning readiness and enthusiasm, as well |1. Planning Feature
as their ability to use technology to|(PLF)
Self-Motivation exploit PLF. - Chatbot suggests
Beliefs: Selt-Efficacy, |3. Goal Quality (GQ) setting SMART goals
Outcome Expectations, |- Usually measured at the end of |and making initial
Intrinsic the planning phase but still reflects |strategies based on
Interest/Intrinsic Value, [the “outcome” of the learner's learners’ needs and
Forethought |Goal Orientation planning. context.
4. SRLbot Interaction (SI)
5. Self-Time Management (STM)
- Indicators of students 2. Monitoring Feature
Self-Control: Self- monitoring, completing tasks, and |(MF)
Instruction, continuously interacting with - Chatbot tracks
Visualisation, Attention |chatbot during the learning progress, sends
Focus, Task Strategy  |process. deadline reminders
6. Academic Performance (AP) and suggests strategy
Self-Observation: - Possibly measured as results or |adjustments during
Process Logging, Self- |progress at the end of the the performance
Performance |Monitoring performance stage. stage.
7. Satisfaction with SRLbot (SS)
8. Self-Evaluation (SE) 3. Reflection Feature
9. Reflection Quality (RQ) (RF)
Self-Judgment: Self- 10. Post-Reflection Motivation - Chatbot analyses
Assessment of Results, [(IM_post) performance, prompts
Attribution of Causes |- Reflects learners' perceptions of |guiding questions, and
chatbot experience, its ability to  |suggests adjustments
Self-Reaction: Self- assess learning outcomes, and the |for learners to self-
Self- Satisfaction/Affect, motivation shift to initiate the next |assess and reflect on
Reflection Adaptation/Protection |SRL cycle. their experiences.
Emphasises the
continuous cycle
between the three
stages to optimise the |RQ and IM_post foster PLF return
SRL Loop self-regulation process. |for the next cycle.

on preliminary results of the application of Al
chatbots in higher education. The integration of

5. Discussion

The study suggests an SRLbot model based

on Zimmerman [34]’s SRL framework and cites the three main features, including planning
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support, monitoring and reflection, demonstrates
the potential to significantly enhance the student
self-regulated learning process by providing
personalised feedback, maintaining motivation,
and improving self-assessment abilities.
Learner-related factors such as Intrinsic
Motivation, Technology Familiarity and Self-
Time Management are proven to have decisive
roles in effectively exploiting chatbot features,
from pre-planning to self-reflection [20].
Importantly, previous studies indicate that when
students positively interact with a chatbot, they
tend to develop more sustainable learning habits,
maintain longer interest and gain Dbetter
academic performance [12]. Furthermore, the
presence of a support tool like a SRLbot
encourages the learner's active role in the self-
regulation process; it inspires deeper thinking
about

thereby

goals, strategies,
clarifying  the

and performance,
cognitive  and
metacognitive mechanisms that are fundamental
to SRL [35]. Indeed, SRL theory anticipated
some of the most useful qualities of Al in terms
of its ability to cycle quickly to fuel the interest
of the student or to change tactics if the interest
of the learner begins to fade. The consistent
failure of education has always been the limited
ability to adjust content, pace and style to
accommodate different learning styles, a
SRLbot is designed to do that while providing
affordable, open, and flexible access.

Considering the practical aspect, SRLbot
model is expected to help reduce the burden on
instructors in tracking progress and reminding
students while enhancing personalisation for
learners through the implementation of multiple
functions such as suggesting SMART goals,
deadline reminders, and asking questions to
analyse success/failure of a learning session.
However, it is still necessary to acknowledge
that the effectiveness of the model may be
influenced by the learning context, technical
resources, and the users' readiness to adopt

technology [13]. Moreover, Al chatbot’s nature
still has some limitations in giving correct
responses that require vigilant students or risks
regarding data security for students, requiring
universities to establish a clear monitoring
process and policies [32]. These issues signal
that SRLbot integration is no longer simply a
technical issue but also one of harmonisation of
education policies, of the development of ethical
guidelines, and creation of processes to protect
privacy and intellectual property.

Recent studies highlight several strengths in
integrating chatbots into the SRL framework.
Most notably, chatbots’ ability to personalise
and provide instant responses enhances learners’
dependence and reduces assessment workload
for instructors [9; 11]. In the context of
Vietnamese higher education, where large class
sizes and high lecturer-student ratios persist,
partially automating the learning support
process may shorten the distance to response and
progress monitoring. However, limitations must
also be considered, including the reliability of
chatbot-generated feedback, potential risks
related to data privacy, and the need to calibrate
chatbot functions to match the diverse SRL
proficiency levels of students [17; 21]. In
addition, Al governance policies in Vietnam
remain in their early stages, so the pilot
implementation must be accompanied by clear
guidelines about privacy, mechanisms for
informed consent, and structured training
programs on digital/Al capability for both
students and lecturers.

Future research can explore empirical testing
of the SRLbot model in diverse environments,
such as online learning, traditional classroom or
blended learning applications. Studies that
compare the use of a SRLbot with those who do
not will help to quantify the model’s impact on
academic performance, as well as test
hypotheses regarding the model’s effect on
motivation, performance, and quality of self-
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reflection. Another possible improvement in Al
features might be for chatbots to record learners’
emotions, thereby adjusting responses in real
time and enhancing the model’s adaptive
abilities [16]. Moreover, building big data
storage about learning behaviours will allow
SRLbots to self-improve, identify learners’
difficulties early and provide timely strategic
adjustments. These research directions not only
help to complete the model but also contribute to
SRL theory development as Al technology
reshapes higher education [§].

The SRLbot model, currently developed in
this study, can serve as a theoretical foundation
for pilot implementation or expansion of chatbot
features in university settings. Researchers may
choose to fine-tune any part of the model, such
as adjusting the scale for interaction with
SRLbot, integrating the  metacognitive
awareness scale for a more accurate assessment
of the reflection process, or further investigating
psychological factors such as academic anxiety
and creative interest. This action will not only
help to authenticate the SRLbot model but also
opens opportunities for interdisciplinary
collaboration between educational technology,
psychology, and educational management.

6. Conclusion

This study was built on past research and
suggested an SRLbot model that integrates three
SRL stages of Zimmerman [34] with planning,
monitoring, and reflection features for an Al
chatbot platform, and clarifies the role of
individual variables such as motivation,
technology  familiarity, and  self-time
management in an effective implementation of a
SRL model. While the model proposed in this
paper has not been fully verified through
empirical experimentation, theoretical
arguments and initial survey results demonstrate
significant potential in enhancing learning

quality, maintaining motivation, and promoting

the student self-regulation processes through the
use of this SRLchatbot.

There are apparent limitations to this study.
First of all, the applications of an Al chatbot are
likely to encounter barriers if the technological
infrastructure is not sufficiently stable or if the
information security policies are not well-
developed [13]. SRLbot’s
personalisation depends on the richness and
accuracy of the training data, requiring further
research to ensure that the chatbot is flexible
enough to provide guidance for learners of
different proficiency levels [20]. Thirdly, the
model’s effectiveness may be affected by

Secondly,

differences in culture, teaching methods and
learner psychology, making it difficult to
generalise results on a larger scale [32].

Despite its limitations, the suggested SRLbot
model represents a step forward in connecting
SRL theory and Al technology, clarifying how
students can utilise a virtual partner to enhance
cognitive skills, develop structured learning and
planning habits, continuously monitor progress,
and engage in Al-prompted deep self-reflection.
The model presented in this paper can be used as
a critical step toward more in-depth research on
self-regulated learning in ongoing digital
transformation of higher education, while also
inspiring the development of more integrated
learning support systems in the future.

References

[1] Abdaljaleel, M., Barakat, M., Alsanafi, M., Salim, N.
A., Abazid, H., Malaeb, D., Mohammed, A. H.,
Hassan, B. A. R., Wayyes, A. M., & Farhan, S. S.
(2024). A multinational study on the factors
influencing university students’ attitudes and usage
of ChatGPT. Scientific Reports, 14(1), 1983.
https://doi.org/https://doi.org/10.1038/s41598-024-
52549-8

[2] Allen, M., Naeem, U., & Gill, S. S. (2024). Q-
module-bot: A generative ai-based question and
answer bot for module teaching support. [EEE
Transactions on Education, 67(5).
https://doi.org/https://doi.org/10.1109/TE.2024.3435427



(3]

[3]

(6]

[7]

(8]

Nguyen Thai Ha, David Hugh Saiia, ... / Tap chi Khoa hoc va Cong nghé Dai hoc Duy Tdn 5(72) (2025) 123-134 133

Anjulo Lambebo, E., & Chen, H.-L. (2024). Chatbots
in higher education: a systematic review. Interactive
Learning Environments, 1-27.
https://doi.org/https://doi.org/10.1080/10494820.202
4.2436931

Caughey, M. (2021). Fidelity of Implementation in
Rural Studies. In Gifted Education in Rural Schools
(pp. 119-129). Routledge.

Duong, N. T., Pham Thi, T. D., & Pham, V. K.
(2024). A Comparative Study on Al-Based Learning
Behaviors: Evidence from Vietnam. International
Journal of Human—Computer Interaction, 1-17.
https://doi.org/https://doi.org/10.1080/10447318.202
4.2430433

El Mourabit, 1., Jai Andaloussi, S., Ouchetto, O., &
Miyara, M. (2025). Enhancing Self-regulated
Learning Through an Emotional Chatbot: A
Conceptual Framework. Lecture Notes in Networks
and Systems. https://doi.org/10.1007/978-3-031-
88653-9_50,

Groothuijsen, S., van den Beemt, A., Remmers, J. C.,,
& van Meeuwen, L. W. (2024). Al chatbots in
programming education: students’ use in a scientific
computing course and consequences for learning.
Computers and Education: Artificial Intelligence, 7,
100290.
https://doi.org/https://doi.org/10.1016/j.cacai.2024.1
00290

Guan, R., Rakovi¢, M., Chen, G., & Gasevi¢, D.
(2024). How educational chatbots support self-
regulated learning? A systematic review of the
literature. Education and Information Technologies,
1-26. https://doi.org/https://doi.org/10.1007/s10639-
024-12881-y

Guan, R., Rakovi¢, M., Chen, G., & GasSevi¢, D.
(2025). How educational chatbots support self-
regulated learning? A systematic review of the
literature [Article]. Education and Information
Technologies, 30(4), 4493-4518, Article 101784.
https://doi.org/10.1007/s10639-024-12881-y

[10] Han, L, Ji, H., Jin, S., & Choi, K. (2025). Mobile-

based artificial intelligence chatbot for self-regulated
learning in a hybrid flipped classroom [Article].
Journal of Computing in Higher Education.
https://doi.org/10.1007/s12528-025-09434-8

[11] Huang, W., & Hew, K. F. (2025). Facilitating Online

Self-Regulated Learning and Social Presence Using
Chatbots:  Evidence-Based Design  Principles
[Article]. [EEE  Transactions on  Learning
Technologies, 18, 56-71.
https://doi.org/10.1109/TLT.2024.3523199

[12] Jin, S.-H., Im, K., Yoo, M., Roll, I, & Seo, K. (2023).

Supporting students’ self-regulated learning in online
learning using artificial intelligence applications.
International Journal of Educational Technology in
Higher Education, 20(1), 37.

https://doi.org/https://doi.org/10.1186/s41239-023-
00406-5

[13]Jo, H. (2024). From concerns to benefits: A
comprehensive study of ChatGPT wusage in
education. [International Journal of Educational
Technology in Higher Education, 2I(1), 35.
https://doi.org/10.1186/s41239-024-00471-4

[14] Kizilcec, R. F., & Cohen, G. L. (2017). Eight-minute
self-regulation intervention raises educational
attainment at scale in individualist but not collectivist
cultures. Proceedings of the National Academy of
Sciences, 114(17), 4348-4353.
https://doi.org/10.1073/pnas. 1611898114

[15] Kooken, J., McCoach, D. B., & Chafouleas, S. M.
(2019). The impact and interpretation of modeling
residual noninvariance in growth mixture models. The
Journal of Experimental Education, 87(2), 214-237.
https://doi.org/10.1080/00220973.2017.1421516

[16] Kooken, J. W., Zaini, R.,, & Arroyo, 1. (2021).
Simulating the dynamics of self-regulation, emotion,
grit, and student performance in cyber-learning
environments. Metacognition and Learning, 16(2),
367-405. https://doi.org/10.1007/s11409-020-09252-6

[17] Lee, D., Lee, S., Fels, S. S., & Seo, K. (2025). How
Students”  Self-Regulated  Learning  Abilities
Influence Intents and Engagement Goals in Chatbot-
Assisted Writing. Conference on Human Factors in
Computing Systems - Proceedings,

[18] McCormack, M. (2023). EDUCAUSE QuickPoll
Results: Adopting and Adapting to Generative Al in
Higher Ed Tech.
https://er.educause.edu/articles/2023/4/educause-
quickpoll-results-adopting-and-adapting-to-
generative-ai-in-higher-ed-tech

[19] Musundire, A. (2025). Integrating chatbots into
educational management systems in the global
intuitions of higher learning: Streamlining
administrative tasks. In Chatbots in Educational
Leadership and  Management (pp. 53-71).
https://doi.org/10.4018/979-8-3693-8734-4.ch003

[20] Ng, D. T. K., Tan, C. W., & Leung, J. K. L. (2024).
Empowering student self-regulated learning and
science education through ChatGPT: A pioneering
pilot study. British Journal of Educational
Technology, 55(4), 1328-1353.
https://doi.org/10.1111/bjet. 13454

[21] Olugbade, D. (2025). A systematic review of the role
of Al-enabled chatbots in modern education:
Benefits, risks, and implementation complexity. In
Pitfalls of Al Integration in Education: Skill
Obsolescence, Misuse, and Bias (pp. 423-446).
https://doi.org/10.4018/979-8-3373-0122-8.ch018

[22] Panadero, E. (2017). A review of self-regulated
learning: Six models and four directions for research.
Frontiers in psychology, 8, 422,
https://doi.org/10.3389/fpsyg.2017.00422



134 Nguyen Thai Ha, David Hugh Saiia, ... / Tap chi Khoa hoc va Cong nghé Dai hoc Duy Tan 5(72) (2025) 123-134

[23] Pintrich, P. R., & De Groot, E. V. (1990).
Motivational and self-regulated learning components
of classroom academic performance. Journal of
educational psychology, 82(1), 33.
https://doi.org/10.1037/0022-0663.82.1.33

[24] Qadir, J. (2023). Engineering education in the era of
ChatGPT: Promise and pitfalls of generative Al for
education. 2023 IEEE global engineering education
conference (EDUCON).
https://doi.org/10.36227/techrxiv.21789434.v1,

[25] Rejeb, A., Rejeb, K., Appolloni, A., Treiblmaier, H.,
& Iranmanesh, M. (2024). Exploring the impact of
ChatGPT on education: A web mining and machine
learning approach. The International Journal of
Management Education, 22(1), 100932.
https://doi.org/10.1016/j.ijme.2024.100932

[26] Research, G. V. (2023). Education technology
market size, share & trends analysis report by sector
(preschool, K-12, higher education), by end-use
(business, consumer), by type, by deployment, by
region, and segment forecasts, 2024-2030.
https://www.grandviewresearch.com/industry-
analysis/education-technology-market

[27] Schunk, D. H., & DiBenedetto, M. K. (2020).
Motivation and  social  cognitive  theory.
Contemporary educational psychology, 60, 101832.
https://doi.org/10.1016/j.cedpsych.2019.101832

[28] Sitzmann, T., & Ely, K. (2011). A meta-analysis of
self-regulated learning in work-related training and
educational attainment: what we know and where we
need to go. Psychological bulletin, 137(3), 421.
https://doi.org/10.1037/a0022777

[29] Stoeger, H., Debatin, T., Heilemann, M., & Ziegler,
A. (2019). Online mentoring for talented girls in

STEM: The role of relationship quality and changes
in learning environments in explaining mentoring
success. New Directions for Child and Adolescent
Development, 2019(168), 75-99.
https://doi.org/10.1002/cad.20320

[30] Thottoli, M. M., Alrugaishi, B. H., &
Soosaimanickam, A. (2024). Robo academic advisor:
Can chatbots and artificial intelligence replace

human interaction? Contemporary Educational
Technology, 16(1), ep485.
https://doi.org/10.30935/cedtech/13948

[31] Torre, D., & Daley, B. (2023). Emotional

intelligence: Mapping an elusive concept. Medical
Teacher, 45(7), 698-700.
https://doi.org/10.1080/0142159X.2023.2215586

[32] Torre, D., & Daley, B. J. (2023). Cyclical phases and
processes of self-regulated learning. Medical
Teacher, 45(5), 464-465.
https://doi.org/10.1080/0142159X.2023.2186342

[33] Wang, Y., Kordi, Y., Mishra, S., Liu, A., Smith, N.
A., Khashabi, D., & Hajishirzi, H. (2022). Self-
instruct: Aligning language models with self-
generated instructions. arXiv preprint
arXiv:2212.10560.
https://doi.org/10.48550/arXiv.2212.10560

[34] Zimmerman, B. J. (2000). Attaining self-regulation:
A social cognitive perspective. In Handbook of self-
regulation (pp. 13-39). Elsevier.
https://doi.org/https://doi.org/10.1016/B978-
012109890-2/50031-7

[35] Zimmerman, B. J., & Schunk, D. H. (2011). Self-
regulated  learning and  performance:  An
introduction and an overview. Routledge/Taylor &
Francis Group.



