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Abstract: The advancement of Artificial Intelligence (Al) in education has introduced innovative learning
tools, including Al-based chatbots, which have the potential to enhance student engagement and personalized
learning. This study focuses on the Analysis phase of the ADDIE model to investigate the needs and feasibility
of developing an Al chatbot for blended learning, specifically to improve Computational Thinking (CT) and
Self-Regulated Learning (SRL) among undergraduate mathematics education students. A mixed-method
approach was employed, utilizing SRL questionnaires, computer literacy questionnaires, CT tests, and
preliminary interviews with students and lecturers. The SRL questionnaire assessed students' challenges in self-
regulation and their preferences for technology-assisted learning. The computer literacy questionnaire explored
students' familiarity with digital tools. The CT test provided insights into students' computational thinking skills,
while interviews offered qualitative perspectives on learning difficulties and expectations regarding Al chatbots.
Findings from this analysis phase reveal that students require adaptive and interactive learning support to
enhance their computational thinking skills and autonomous learning. Moreover, while students express strong
interest in Al-based chatbots, concerns regarding usability, integration, and effectiveness in mathematical
problem-solving remain. The results of this study lay the groundwork for designing an Al chatbot framework
that aligns with students' academic needs and technological readiness, providing a foundation for future
development and implementation.
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Introduction

The rapid advancement of Artificial Intelligence (Al) in education has transformed the way students learn and
interact with digital resources. One of the most promising applications of Al in education is the Al-based
chatbot, which can serve as a virtual tutor by providing real-time feedback, answering students’ questions, and
guiding them through problem-solving processes. Research indicates that Al chatbots can significantly enhance
student engagement and motivation, particularly in mathematics education, by offering personalized, adaptive,
and interactive learning experiences (Baskara, 2023; Pimentel et al., 2024). In an era where blended learning is
becoming the norm, Al chatbots have the potential to bridge gaps in traditional instruction, although their
effectiveness in fostering specific cognitive and metacognitive skills remains an area of ongoing exploration
(Jia-qi et al., 2020).

Within the domain of mathematics education, students are expected to develop two essential skills:
Computational Thinking (CT) and Self-Regulated Learning (SRL). CT is a foundational skill that enables
students to analyze problems, recognize patterns, formulate solutions algorithmically, and apply logical
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reasoning—all of which are critical for mathematical problem-solving (Wing, 2006). Meanwhile, SRL refers to
a student’s ability to set learning goals, monitor progress, and adapt strategies for continuous improvement,
promoting independent learning habits (Pintrich, 2000). Despite their importance, many undergraduate students
in mathematics education face difficulties in developing and applying CT and SRL strategies effectively, often
due to the lack of individualized support, inadequate problem-solving guidance, and limited access to real-time
feedback (Manzanares et al., 2023). The integration of Al chatbots in educational settings can potentially
address these challenges by providing tailored support and resources that foster both CT and SRL.

Al-based chatbots have the potential to enhance CT and SRL development by offering a structured, responsive,
and engaging learning environment. Through tailored feedback and interactive problem-solving guidance,
chatbots can help students break down complex mathematical concepts, provide hints when they struggle, and
encourage self-reflection on learning strategies (Pernaa, 2023). Furthermore, chatbots can foster continuous
engagement by integrating Al-driven prompts, reminders, and reinforcement mechanisms that align with
students' learning needs (Kung et al., 2023). However, the successful integration of Al chatbots in blended
learning for mathematics education requires a clear understanding of students’ needs, technological readiness,
and the practical challenges associated with Al implementation (Eslit, 2023).

This study focuses on the Analysis phase of the ADDIE instructional design model, which is crucial in
determining whether AI chatbots can effectively support the learning process. Before designing and
implementing an Al-based chatbot, it is essential to identify students’ learning challenges, preferences, and
expectations regarding Al-driven educational tools (Chien et al., 2022). A thorough needs analysis will help
determine the feasibility of integrating Al chatbots into the mathematics learning process, ensuring that the
chatbot aligns with students' specific academic needs and enhances their ability to develop CT and SRL skills in
a blended learning environment (Baglivo et al., 2023). This approach is supported by findings that emphasize
the importance of aligning educational technologies with learner characteristics to maximize their effectiveness
(Parsakia, 2023).

The findings from this study will contribute to the development of Al-driven learning frameworks that support
mathematics education students in becoming more proficient in computational thinking, independent learning,
and problem-solving. By addressing key challenges and leveraging the capabilities of Al, this research aims to
bridge the gap between technology-driven instruction and effective mathematics learning, ultimately helping
students gain the skills necessary for success in an increasingly digital world (Topal et al., 2021). The
integration of Al chatbots not only enhances learning outcomes but also fosters a more engaging and interactive
educational experience (Bearman et al., 2022).

As Al chatbots continue to reshape the educational landscape, understanding their role in blended learning for
mathematics education is critical. This study seeks to provide insights that will guide the future development of
Al-based chatbots, ensuring that they are designed not just as digital tools but as effective learning companions
that empower students to think critically, regulate their learning, and navigate mathematical challenges with
confidence (Swindell, 2024). The potential of Al chatbots to facilitate metacognitive strategies, such as self-
reflection and goal setting, further underscores their value in educational contexts (Hoai Nam & Giang, 2023).

In conclusion, the integration of AI chatbots in mathematics education presents a promising avenue for
enhancing student engagement, motivation, and learning outcomes. By focusing on the development of CT and
SRL skills, educators can leverage these technologies to create personalized learning experiences that meet the
diverse needs of students.

Method

This study employs a needs analysis approach within the Analysis phase of the ADDIE model to assess the
learning needs, technological readiness, and feasibility of integrating Al-based chatbots in a blended learning
environment for mathematics education. Using a descriptive research design, both quantitative and qualitative
data are collected to explore students’ challenges and expectations regarding Al-driven learning support. The
participants consist of 85 undergraduate mathematics education students from a private university in Indonesia,
selected through purposive sampling based on their experience with blended learning. Additionally,
mathematics education lecturers are included to provide insights into pedagogical challenges and opportunities
for Al chatbot integration.
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Four primary instruments are used in data collection. The SRL questionnaire assesses students' ability to plan,
monitor, and regulate learning. The computer literacy questionnaire evaluates familiarity with digital learning
tools and Al-based systems. The CT test measures students’ ability in decomposition, pattern recognition,
abstraction, and algorithmic thinking. Lastly, semi-structured interviews with students and lecturers provide
qualitative insights into learning difficulties, expectations, and Al chatbot feasibility.

Data collection occurs in multiple phases, beginning with the distribution of SRL and computer literacy
questionnaires, followed by the CT test, and concluding with semi-structured interviews. The collected data
undergoes descriptive statistical analysis for the quantitative components, while thematic analysis is applied to
qualitative responses. Ethical approval is obtained from the university, and participants provide informed
consent to ensure confidentiality and voluntary participation. The results of this study will serve as a foundation
for developing an Al-based chatbot framework tailored to enhancing computational thinking skill, and self-
regulated learning in mathematics education.

Results and Discussion
Students’ Readiness for AI Chatbot Integration

The results from the SRL questionnaire (See Table 1) and computer literacy assessment provide a
comprehensive understanding of students’ readiness for AI chatbot integration in a blended learning
environment. While students demonstrate strengths in social learning, motivation, and goal-setting, challenges
remain in learning memory, structured planning, and Al familiarity, suggesting areas where Al chatbots could
provide meaningful support.

Table 1. Result of SRL questionnaire

Dimension Indicator Percentage
Cognition Learning Process 82%
Learning Memory 76%
Metacognition Idea Planning 72%
Goal Oriented Monitoring and Evaluation 79%
Social Behavior Peer Learning 85%
Feedback Handling 87%
Motivational regulation Interest Enhancement 82%
Motivational Self-Talk 84%
Emotional Control 80%

The cognitive dimension results indicate that while 82% of students exhibit strong learning processes, lower
scores in learning memory (76%) and idea planning (72%) highlight difficulties in retaining information and
structuring problem-solving strategies. This suggests that an Al chatbot could assist by implementing memory
reinforcement strategies such as spaced repetition and interactive recall exercises, as well as providing
structured guidance for organizing learning tasks. Research has shown that Al chatbots can enhance students'
learning performance by offering personalized support and interactive learning experiences, which can address
these cognitive challenges effectively (Pimentel et al., 2024; Wu & Yu, 2023).

For metacognitive regulation, 79% of students demonstrated effective goal-setting and self-monitoring skills.
However, the challenges in idea planning indicate that students may need external guidance in structuring their
study approaches. Al chatbots could play a role in enhancing metacognitive skills by offering interactive goal-
setting features, adaptive progress tracking, and reflection prompts to help students evaluate and adjust their
learning strategies. Studies have highlighted the importance of integrating Al chatbots in educational settings to
support self-regulated learning through personalized feedback and goal-setting mechanisms (D. H. Chang et al.,
2023; Pillai et al., 2023).

In terms of social behavior, students exhibit high levels of peer learning engagement (85%) and feedback-
handling skills (87%), suggesting that collaborative learning environments are well-received. This opens
opportunities for Al chatbots to facilitate peer discussion forums, collaborative problem-solving activities, and
Al-generated feedback mechanisms to support interactive learning experiences. The ability of chatbots to create
virtual discussion forums and facilitate group projects has been shown to increase student engagement and
motivation, thereby enhancing collaborative learning (Baskara, 2023; Liang, 2024).
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The motivational regulation dimension results indicate strong interest enhancement (82%), motivational self-
talk (84%), and emotional control (80%). However, mainremain engagement in self-paced learning
environments remains a concern. Al chatbots could incorporate gamification features, personalized motivational
feedback, and real-time learning encouragement to sustain students’ motivation and promote independent
learning. Research supports the effectiveness of gamification in educational contexts, demonstrating that it can
significantly improve student motivation and engagement through reward mechanisms and interactive elements
(Biryukov et al., 2021; Polat, 2023; Rincon-Flores et al., 2022).

Computer Literacy and AI Familiarity

The computer literacy questionnaire reveals that 78% of students feel comfortable using digital learning tools
such as learning management systems, educational apps, and online resources. However, only 45% of students
reported previous experience with Al-driven educational tools, indicating a gap in Al literacy and adaptability.
While students expressed interest in Al chatbots as learning assistants, some concerns were raised regarding the
complexity of Al integration and its role in the learning process. Previous study indicates that the introduction of
Al tools in educational settings can lead to both opportunities and challenges, particularly concerning students'
familiarity and comfort with these technologies (Liu, 2024). The hesitation and uncertainty surrounding Al tools
often stem from a lack of prior exposure and training, which underscores the need for comprehensive
educational programs that gradually introduce Al functionalities to enhance students' confidence (Liu, 2024).

Lecturers also highlighted the importance of gradual Al adoption, emphasizing that while Al-based tools can
enhance learning, they should not completely replace human instruction. Instead, Al chatbots should serve as a
complementary tool that supports personalized learning, provides instant feedback, and fosters computational
thinking skills without reducing critical human interactions in the classroom. The integration of Al in
educational contexts is best approached from a human-centric perspective, ensuring that the emotional and
cognitive aspects of learning are preserved (Bing, 2024; Ouyang et al., 2023). Studies have shown that Al can
effectively support personalized learning experiences and provide valuable insights for educators, but it is
crucial to maintain a balance between technological assistance and human interaction to foster a holistic learning
environment (Santos, 2024; Trang & Thi Thu, 2024).

Furthermore, the role of Al in education is evolving, with evidence suggesting that Al-driven tools can
significantly enhance student engagement and learning outcomes when implemented thoughtfully (Adeleye,
2024; Wu & Yu, 2023). However, it is essential to address the challenges associated with Al integration, such as
the digital divide and the need for substantial investment in teacher training, to ensure equitable access to these
technologies (Familoni, 2024; Trang & Thi Thu, 2024). As educators explore innovative methodologies that
leverage Al, they must remain vigilant about the potential pitfalls of overreliance on technology and strive to
create inclusive educational practices that cater to diverse learning needs (Bing, 2024; Roshanaei, 2023).

Computational Thinking (CT) Proficiency Levels

The CT test results provide critical insights into students’ problem-solving abilities, particularly in
decomposition, pattern recognition, abstraction, and algorithmic thinking (Wing, 2006). These skills are
essential in mathematics education, as they enable students to analyze complex problems, identify relevant
patterns, filter out unnecessary details, and develop structured solutions. The findings indicate varying levels of
proficiency across different CT components, highlighting areas where Al-based chatbot support could be
beneficial.

Decomposition: Strength in Breaking Down Problems

The results indicate that 53% of students demonstrated proficiency in decomposition, showcasing their
capability to break down complex mathematical problems into smaller, more manageable components. This
finding aligns with existing literature that emphasizes the importance of problem decomposition as a
fundamental skill in mathematics education. For instance, Prabawa highlights that effective decomposition not
only aids in understanding mathematical concepts but also enhances students' overall problem-solving abilities
(Prabawa, 2023). Furthermore, the ability to analyze problem structures and identify individual components is
crucial for systematic problem-solving, as noted by Setiawan, who argues that such skills are essential for
developing critical thinking and practical application in mathematics (Setiawan, 2023).

14



International Conference on Education in Technology and Innovation (ICETI), May 01-04, 2025, Trabzon/Tiirkiye

However, the remaining 47% of students faced challenges in effectively segmenting problems, which could
impede their systematic approach to complex mathematical tasks. This observation is consistent with research
by Iddrisu et al., who found that students' attentiveness and personal discipline significantly correlate with their
performance in mathematics, suggesting that those who struggle with decomposition may also lack engagement
in the learning process (Iddrisu et al., 2023). Additionally, the difficulties experienced by these students may be
exacerbated by factors such as mathematics anxiety, which has been shown to negatively impact problem-
solving strategies and overall performance (Guo & Liao, 2022).

To address the challenges faced by the struggling students, the integration of Al-based chatbots in mathematics
education could provide valuable support. These chatbots can offer guided problem breakdowns, interactive
examples, and scaffolding techniques, thereby enhancing students' decomposition skills. Moreover, the use of
technology in teaching mathematics has been shown to positively influence students' performance, as
highlighted by Bright, who emphasizes the importance of integrating technology to enhance learning outcomes
(Bright, 2024)

In conclusion, while a significant majority of students exhibit strong decomposition skills, a notable portion
requires additional support to develop these essential abilities. The implementation of Al-based chatbots in
mathematics education presents a promising avenue for assisting these students, ultimately leading to improved
problem-solving capabilities and enhanced academic performance. Literature underscores the critical role of
technology in fostering mathematical understanding and engagement, thereby reinforcing the need for
innovative educational strategies in addressing diverse student needs.

Pattern Recognition: Moderate Challenges in Identifying Recurring Structures

The CT test results show that only 49% of students demonstrated proficiency in pattern recognition, highlighting
moderate challenges in identifying recurring structures, relationships, and trends across mathematical problems.
This lack of proficiency in pattern recognition is concerning, as it is a crucial skill in computational thinking.
Computational thinking encompasses several key skills, including pattern recognition, which allows students to
generalize solutions and apply prior knowledge to new problems (Supiarmo et al., 2022). The ability to
recognize patterns is fundamental in mathematics and extends to various disciplines, enhancing students' overall
problem-solving capabilities (Gunawan, 2023). The lower performance in this area suggests that students may
struggle with recognizing relationships between different mathematical concepts, which can lead to difficulties
in predicting outcomes or optimizing problem-solving strategies. Research indicates that students who lack
strong pattern recognition skills often find it challenging to connect different mathematical ideas, which can
hinder their ability to solve complex problems effectively (Nordby et al., 2022). Furthermore, the inability to
identify patterns can result in a fragmented understanding of mathematical concepts, making it difficult for
students to apply their knowledge in novel situations.

To address these challenges, Al chatbots could play a significant role in enhancing students' pattern recognition
abilities. These chatbots can provide interactive exercises, visual pattern recognition tasks, and adaptive quizzes
tailored to individual learning needs. Such technology has been shown to foster engagement and improve
computational thinking skills among students (Voogt et al., 2015b). By offering personalized feedback and
targeted practice, Al chatbots can help students develop a more robust understanding of patterns, ultimately
leading to improved problem-solving skills. Additionally, the integration of technology in education has been
recognized as a means to enhance learning outcomes, particularly in mathematics, by making abstract concepts
more accessible (Santika, 2023).

The findings highlight a critical gap in students' pattern recognition skills, which is essential for effective
problem-solving in mathematics. The integration of Al-based tools in educational settings presents a promising
opportunity to support students in developing these vital skills. By leveraging technology to provide targeted
practice and feedback, educators can help students strengthen their pattern recognition abilities, thereby
enhancing their overall mathematical competence and confidence in tackling complex problems.

Abstraction: Difficulty in Identifying Essential Information

Among the four components of computational thinking, abstraction remains a challenging area for many
students, with only 56% demonstrating proficiency. This indicates that nearly half of the students struggle to
identify core information and eliminate irrelevant details when solving mathematical problems. Since
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abstraction is key to simplifying complex problems and developing generalized solutions, difficulties in this
area may hinder students' ability to think flexibly and solve problems efficiently. This finding aligns with
previous research indicating that abstraction is a challenging skill for many learners, often leading to confusion
and inefficiencies in problem-solving processes (Handayani et al., 2022; Sun, 2023). The struggle to distinguish
between necessary and extraneous information can hinder students' capabilities in mathematical modeling,
algorithm design, and computational efficiency, as these areas fundamentally rely on strong abstraction skills
(Amrizaldi, 2024; Saidin et al., 2021). Moreover, students with underdeveloped abstraction abilities may find it
difficult to formulate generalizable solutions, which is critical in both academic and real-world contexts (Gong
et al., 2020; Ozdemir et al., 2021).

The implications of weak abstraction skills are profound, as they can lead to a cascade of difficulties in various
domains of learning. For instance, research has shown that students who struggle with abstraction tend to have
lower overall problem-solving efficacy, which can impact their performance in mathematics and science (Ridlo
et al.,, 2022; Selby, 2012). The inability to abstract effectively can also affect students' attitudes towards
mathematics, as positive self-efficacy in abstract thinking is correlated with a more favorable disposition toward
the subject (Ozdemir et al., 2021). Furthermore, the development of abstraction skills is not only crucial for
academic success but also for fostering critical thinking and logical reasoning, which are essential competencies
in the 21st century (Korkmaz, 2012; Olmo-Muiioz et al., 2023).

To address these challenges, the integration of Al-based chatbots in educational settings presents a promising
avenue for enhancing students' abstraction skills. These chatbots can provide guided problem simplifications,
effectively highlighting key elements in complex word problems and offering real-world application scenarios
that reinforce the concept of abstraction (Chevalier et al., 2020; Rojas-Lopez & Garcia-Pefialvo, 2016). By
engaging students in interactive learning experiences, Al chatbots can facilitate a deeper understanding of
abstraction and its relevance in various contexts, thereby promoting better problem-solving strategies (Saad,
2020). Additionally, the use of gamification techniques in conjunction with Al tools has been shown to enhance
student engagement and motivation, further supporting the development of computational thinking skills
(Olmo-Muioz et al., 2023).

Moreover, the role of targeted instructional strategies cannot be overlooked. Research suggests that structured
approaches, such as the Concrete-Representational-Abstract (CRA) framework, can significantly improve
students' understanding of abstract concepts by providing a clear progression from concrete examples to abstract
reasoning (Bouck et al., 2017). This method allows students to build a solid foundation in abstraction, which is
essential for tackling more complex problems in mathematics and computer science (Brieven & Donnet, 2024;
Ridlo et al., 2022). Furthermore, incorporating collaborative learning environments where students can engage
with peers in problem-solving activities can enhance their abstraction skills through social interaction and
shared learning experiences (Gong et al., 2020; Saad, 2020).

Ultimately, the low performance in abstraction among students highlights a critical area for educational
intervention. By leveraging Al-based tools, structured instructional strategies, and collaborative learning
environments, educators can foster the development of abstraction skills, ultimately leading to improved
problem-solving capabilities and a more profound understanding of computational thinking. As the educational
landscape continues to evolve, it is imperative to prioritize the cultivation of these essential skills to prepare
students for the challenges of the future.

Algorithmic Thinking: Limited Proficiency in Step-by-Step Problem Solving

The CT test results reveal that only 19% of students demonstrated proficiency in algorithmic thinking,
indicating a substantial gap in students' ability to develop logical, step-by-step procedures for solving
mathematical problems. This low level of competency suggests that many students struggle to translate their
understanding of a problem into a structured and efficient sequence of actions, which is a fundamental aspect of
computational thinking and essential in mathematics problem-solving.

The challenges faced by students in developing algorithmic thinking skills are not uncommon. Studies have
shown that students often find it difficult to transition from conceptual understanding to the application of
algorithmic processes (Lin et al., 2021; Malik et al., 2021). This gap in skills can lead to inefficiencies in
problem-solving, as students may become overwhelmed by the complexity of multi-step problems without a
clear procedural framework to guide them. Furthermore, the ability to construct algorithms is critical not only in
mathematics but also in various fields such as computer science and engineering, where logical reasoning and
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systematic approaches are paramount (de Figueiredo et al., 2022; Santika, 2023). Therefore, fostering
algorithmic thinking in educational settings is essential for preparing students to navigate complex challenges in
their academic and professional futures (Katyetova, 2023).

To address these challenges, the integration of Al chatbots into the educational process presents a viable
solution. These chatbots can be programmed to guide students through problem-solving steps, providing
interactive exercises that focus on algorithm-building and offering real-time feedback on their logical reasoning
and approach (Kayama et al., 2013; Voogt et al., 2015a). By simulating a supportive learning environment, Al
chatbots can help students practice and refine their algorithmic thinking skills in a low-pressure setting, thereby
enhancing their confidence and competence in tackling complex problems (Maharani et al., 2019). Additionally,
research has shown that technology-enhanced learning environments can significantly improve students'
engagement and motivation, which are critical factors in the development of computational thinking skills
(Nijenhuis-Voogt et al., 2020).

Moreover, the implementation of structured instructional strategies, such as project-based learning and
collaborative problem-solving, can further enhance students' algorithmic thinking abilities (M. Figueiredo et al.,
2021; Kayama et al., 2014). These approaches encourage students to work together to devise solutions, thereby
promoting a deeper understanding of algorithmic processes through peer interaction and shared learning
experiences. Such collaborative environments have been shown to foster critical thinking and creativity, which
are essential components of effective problem-solving (Zhong et al., 2015). As educators continue to explore
innovative methods for teaching algorithmic thinking, it is crucial to consider the diverse needs of students and
tailor instructional strategies accordingly (Milkova, 2015).

Developing strong algorithmic thinking skills is crucial for students to navigate complex mathematical
challenges, yet current findings reveal only moderate competency in this area. This gap highlights the need for
innovative, targeted interventions that foster structured problem-solving abilities. Integrating AI chatbots,
refining instructional strategies, and promoting collaborative learning can provide the necessary support to
strengthen students’ algorithmic thinking. As education continues to evolve in the digital age, ensuring that
students are equipped with these essential skills is more critical than ever, preparing them for success in
mathematics and beyond.

Perceptions and Expectations of AI Chatbot Usage

The perceptions and expectations of students and lecturers regarding Al chatbot integration in mathematics
education provide valuable insights into the potential benefits and challenges of implementing such technology.
While many students express enthusiasm for Al-driven learning tools, some remain skeptical about their
effectiveness and adaptability. Similarly, lecturers recognize the potential of AI chatbots in enhancing
computational thinking (CT) and self-regulated learning (SRL) but emphasize the importance of pedagogical
alignment and human interaction in the learning process.

Students’ Perceptions: Interest in AI Chatbots as Personalized Tutors

A majority of students view Al chatbots as valuable learning assistants, particularly for providing instant
feedback, guiding problem-solving, and offering structured learning experiences. This perception is supported
by research indicating that Al tools can enhance student engagement and satisfaction by offering immediate
assistance, especially in complex subjects such as mathematics (Baskara, 2023; Lee et al., 2024). Many students
highlighted their struggles with understanding intricate mathematical concepts without immediate support,
making Al-driven chatbots an appealing tool for on-demand assistance. The expectation is that chatbots will
serve as 24/7 virtual tutors, capable of explaining computational thinking concepts, breaking down complex
problems, and adapting to individual learning styles (Xu et al., 2024).

However, some students raised concerns about the accuracy and adaptability of Al-generated responses. They
questioned whether AI chatbots could effectively address unique problem-solving approaches or provide
explanations as detailed as those from human instructors. This concern is echoed in studies that emphasize the
importance of personalized feedback and the limitations of Al in replicating the nuanced understanding that
human educators bring to the learning process (Chang et al., 2021; Oh et al., 2021). Additionally, some students
expressed worries about over-reliance on Al tools, fearing that chatbots might reduce their critical thinking
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skills if not implemented correctly. This highlights the need for Al chatbot designs that emphasize interactive
learning rather than simply providing direct answers (Cerny, 2023; Hu et al., 2024).

The potential for Al chatbots to enhance learning is significant, but it must be balanced with an awareness of
their limitations. Research suggests that while Al chatbots can effectively support students in problem-solving
by providing immediate feedback, they may not always be able to cater to the diverse cognitive needs of
learners (Luo et al., 2021). This necessitates a design approach that prioritizes interactivity and encourages
students to engage critically with the material. Furthermore, the integration of Al chatbots into educational
settings should be accompanied by pedagogical strategies that promote active learning and critical thinking,
ensuring that students do not become overly dependent on technology for their learning (Liang, 2024;
Mushaddiq, 2024).

In conclusion, while the majority of students view Al chatbots as beneficial learning tools, it is crucial to
address the concerns regarding their accuracy, adaptability, and potential impact on critical thinking. By
designing Al chatbots that emphasize interactive learning and integrating them thoughtfully into educational
practices, educators can harness the power of technology to enhance students' understanding of complex
concepts while fostering essential cognitive skills.

Lecturers’ Expectations: Al as a Complementary Tool, not a Replacement

Lecturers acknowledged the potential of Al chatbots in fostering independent learning and strengthening
computational thinking skills. The integration of Al chatbots into educational frameworks has been shown to
enhance student engagement and learning outcomes through personalized support and collaboration, particularly
in mathematics education (Baskara, 2023). These chatbots can assist in reinforcing mathematical concepts by
providing step-by-step guidance, which promotes self-regulated learning behaviors among students (Van Doc et
al., 2023). Furthermore, the adaptability of AI chatbots allows for customized learning paths tailored to
individual students' strengths and weaknesses, thereby enhancing their learning experience (Liang et al., 2024).
This adaptive learning capability is crucial as it aligns with contemporary educational practices that emphasize
personalized learning environments (Pimentel et al., 2024).

Despite these advantages, lecturers expressed caution regarding the extent to which Al chatbots should be
integrated into teaching methodologies. Many emphasized that human interaction remains essential in
mathematics education, particularly for fostering higher-order thinking, critical analysis, and conceptual
understanding (Wu & Yu, 2023). The fear that Al chatbots could lead to a passive learning experience is well-
founded; students might rely excessively on automated answers rather than engaging in deep problem-solving
(Wilkins et al., 2023). This concern is echoed in various studies that highlight the importance of maintaining a
balance between technology use and traditional instructional methods to ensure that students remain actively
engaged in their learning processes (Ilieva et al., 2023). Lecturers recommended that Al chatbots be utilized as
supportive tools rather than substitutes for traditional instruction, thereby ensuring that students continue to
participate in collaborative discussions, teacher-led explanations, and interactive problem-solving sessions
(Fidan & Gencel, 2022).

The role of AI chatbots in education extends beyond mere content delivery; they can also facilitate
metacognitive awareness and engagement through adaptive feedback mechanisms (Liang, 2024). This capability
is particularly beneficial in environments where immediate feedback is crucial for learning, as it allows students
to reflect on their understanding and adjust their strategies accordingly (Abusahyon et al., 2023). Moreover, the
use of chatbots can stimulate curiosity and creativity, helping students to understand and apply mathematical
concepts to real-world scenarios (Van Doc et al., 2023). However, it is essential to recognize that the
effectiveness of Al chatbots is contingent upon their design and implementation, as poorly designed chatbots
can lead to frustration and a decline in motivation among students (Wu & Yu, 2023). Therefore, careful
consideration must be given to the development and deployment of these technologies to maximize their
educational benefits.

In addition to enhancing learning outcomes, Al chatbots can also serve as tools for promoting collaborative
learning experiences. By facilitating peer interactions and discussions, chatbots can create a more dynamic
learning environment that encourages students to engage with one another and share their insights (Wollny et
al., 2021). This collaborative aspect is vital for developing critical thinking skills, as students are often required
to articulate their reasoning and challenge each other's perspectives in a supportive setting (Kooli, 2023).
Furthermore, the integration of chatbots into educational practices can help bridge the gap between traditional
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teaching methods and modern technological advancements, thereby preparing students for a future where digital
literacy is paramount (Mahdavi, 2023).

Despite the promising potential of Al chatbots in education, it is crucial to address the ethical implications
associated with their use. Concerns regarding data privacy, algorithmic bias, and the potential for
miscommunication must be carefully considered to ensure that the deployment of Al technologies does not
inadvertently disadvantage certain student populations (Kooli, 2023). Additionally, the reliance on Al chatbots
should not overshadow the importance of human educators, who play a critical role in guiding students through
complex concepts and fostering a supportive learning environment (Klimova & Seraj, 2023). Therefore, a
balanced approach that integrates Al chatbots while preserving the essential elements of human interaction in
education is necessary for achieving optimal learning outcomes.

To sum up, while Al chatbots present significant opportunities for enhancing independent learning and
computational thinking skills, their integration into educational practices must be approached with caution. The
potential benefits of personalized learning, adaptive feedback, and collaborative experiences must be weighed
against the risks of passive learning and ethical concerns. By leveraging Al chatbots as supportive tools rather
than replacements for traditional instruction, educators can create a more engaging and effective learning
environment that prepares students for the challenges of the 21st century.

Conclusion

The findings from this study indicate that students are open to Al chatbot integration, particularly for CT and
SRL development. However, challenges such as technological adaptation, instructional alignment, and effective
engagement strategies must be addressed. Moving forward, the design and implementation of Al-based chatbots
should be student-centered, interactive, and adaptive, ensuring that they serve as meaningful learning
companions rather than passive instructional tools.

Recommendations

To enhance the effectiveness of Al-based chatbots in mathematics education, it is recommended that they be
designed to specifically support computational thinking skills—including decomposition, pattern recognition,
abstraction, and algorithmic thinking—while also embedding features that foster self-regulated learning, such as
goal-setting prompts and progress tracking. Chatbots should offer adaptive, personalized learning paths, be
seamlessly integrated into existing learning platforms, and include gamified elements and opportunities for peer
interaction to maintain student engagement. Additionally, providing training for students and lecturers and
conducting ongoing evaluation and refinement are essential to ensure the chatbot remains pedagogically
relevant, user-friendly, and aligned with learning goals.

Scientific Ethics Declaration

* This research was conducted in strict accordance with ethical standards governing scientific inquiry. All
procedures involving human participants were reviewed and approved by the research ethics committee of the
affiliated institution. Prior to data collection, informed consent was obtained from all participants, ensuring that
they were fully aware of the purpose of the study, the voluntary nature of their involvement, and their right to
withdraw at any time without consequence. All data were treated with strict confidentiality and anonymity and
were used solely for academic purposes. No part of this research involved plagiarism, data fabrication, or
manipulation. The researchers affirm that the study adheres to the principles of integrity, objectivity,
transparency, and respect for participants' rights and dignity, in alignment with the ethical guidelines for
educational research.

* The authors declare that the scientific ethical and legal responsibility of this article published in EPESS
journal belongs to the authors.

Conflict of Interest

19



International Conference on Education in Technology and Innovation (ICETI), May 01-04, 2025, Trabzon/Tiirkiye

* The authors declare that there is no conflict of interest regarding the publication of this article. All stages of
the research, including data collection, analysis, interpretation, and reporting, were conducted independently and
without influence from any external parties or funding sources that could affect the objectivity or integrity of the
findings.

Funding

* 1 would like to express my deepest gratitude to the Balai Pembiayaan Pendidikan Tinggi (BPPT/Center for
Financing Higher Education) for their support and resources provided throughout this research. Additionally, I
extend my heartfelt thanks to the Lembaga Pengelola Dana Pendidikan (LPDP/Indonesia Endowment Fund for
Education) for the financial support provided through the Beasiswa Pendidikan Indonesia (BPI) program. Their
contributions and assistance have been instrumental in ensuring the successful completion of this study, and I
am deeply grateful for their commitment to advancing education and research.

Acknowledgements or Notes

* This article was presented as an oral presentation at the International Conference on Education in Technology
and Innovation ( www.iceti.net ) held in Trabzon/Tiirkiye on May 01-04, 2025

References

Abusahyon, A. S. E., Alzyoud, A., AlShorman, O., & Al-Absi, B. (2023). Al-driven technology and chatbots as
tools for enhancing English Language learning in the context of second language acquisition: A review
study. International Journal of Membrane Science and Technology, 10(1), 1209—-1223.

Adeleye, O. O. (2024). Innovative teaching methodologies in the era of artificial intelligence: a review of
inclusive educational practices. World Journal of Advanced Engineering Technology and Sciences,
11(2), 69-79.

Amrizaldi, A. (2024). Exploration of computational thinking skills: a case study of Islamic senior high school
students. Momentum Physics Education Journal, 8(2), 210-216.

Baglivo, F., Angelis, L. D., Casigliani, V., Arzilli, G., Privitera, G. P., & Rizzo, C. (2023). Exploring the
possible use of Al chatbots in public health education: feasibility study. JMIR Medical Education, 9,
e51421.

Baskara, F. X. R. (2023). Chatbots and flipped learning: enhancing student engagement and learning outcomes
through personalised support and collaboration. IJJORER International Journal of Recent Educational
Research, 4(2), 223-238.

Bearman, M., Ryan, J., & Ajjawi, R. (2022). Discourses of artificial intelligence in higher education: a critical
literature review. Higher Education, 86(2), 369-385.

Bing, G. (2024). Impact of artificial intelligence on the enhancement of quality of teaching in the private sector
tertiary education: international perspective. International Journal of Academic Research in
Progressive Education and Development, 13(4).

Biryukov, A. P., Brikoshina, 1., Mikhalevich, N. V, Sycheva, S. M., & Xammon, E. A. (2021). Gamification in
education: threats or new opportunities. SHS Web of Conferences, 103, 2001.

Bouck, E. C., Satsangi, R., & Park, J. (2017). The concrete-representational—abstract approach for students with
learning disabilities: an evidence-based practice synthesis. Remedial and Special Education, 39(4),
211-228.

Brieven, G., & Donnet, B. (2024). Practicing abstraction through a top-down problem-solving framework in a
csl course. In [0th International Conference on Higher Education Advances (HEAd 24). Universitat
Polytecnica de Valencia, Valence, Unknown/unspecified.

Bright, A. (2024). The effect of using technology in teaching and learning mathematics on student’s
mathematics performance: the mediation effect of students’ mathematics interest. Journal of
Mathematics and Science Teacher, 4(2), 14309.

Cerny, M. (2023). Educational psychology aspects of learning with chatbots without artificial intelligence:
suggestions for designers. European Journal of Investigation in Health Psychology and Education,
13(2), 284-305.

Chang, C. Y., Hwang, G. J., & Gau, M. (2021). Promoting students’ learning achievement and self-efficacy: a
mobile chatbot approach for nursing training. British Journal of Educational Technology, 53(1), 171—
188.

20


file:///C:/Users/Casper/Desktop/Trabzon%20tam%20metinler/iceti/Pınar/www.iceti.net

International Conference on Education in Technology and Innovation (ICETI), May 01-04, 2025, Trabzon/Tiirkiye

Chang, D. H., Lin, M. P.-C., Hajian, S., & Wang, Q. Q. (2023). Educational design principles of using Al
chatbot that supports self-regulated learning in education: goal setting, feedback, and personalization.
Sustainability, 15(17), 12921.

Chevalier, M., Giang, C., Piatti, A., & Mondada, F. (2020). Fostering computational thinking through
educational robotics: a model for creative computational problem solving. International Journal of
STEM Education, 7(1), 39.

Chien, Y.-C., Wu, T., Lai, C. H., & Huang, Y. (2022). Investigation of the influence of artificial intelligence
markup language-based LINE chatbot in contextual English learning. Frontiers in Psychology, 13,
785752.

Eslit, E. R. (2023). Blending boundaries in the new normal: leveraging technology, Al and global perspectives
in modern education. Journal of Learning and Educational Policy, 41, 8—18.

Familoni, B. T. (2024). Advancements and Challenges in Ai integration for technical literacy: a systematic
review. Engineering Science & Technology Journal, 5(4), 1415-1430.

Fidan, M., & Gencel, N. (2022). Supporting the instructional videos with chatbot and peer feedback
mechanisms in online learning: the effects on learning performance and intrinsic motivation. Journal of
Educational Computing Research, 60(7), 1716—1741.

Figueiredo, M. A. Z. de, Gomes, D., Amante, S., Gomes, H., Duarte, R. P., Duarte, R. P., Gomes, C. A, &
Rego, B. (2022). Algorithmic thinking and creativity: a deck of cards for early childhood education. In
EDULEARN?2?2 Proceedings (pp. 6696-6705). IATED.

Figueiredo, M., Amante, S., Gomes, H., Gomes, C. A., Rego, B., Alves, V., & Duarte, R. P. (2021). Algorithmic
thinking in early childhood education: opportunities and supports in the Portuguese context. In
EDULEARN21 Proceedings (pp. 9339-9348). IATED.

Gong, D., Yang, H. H.,, & Cai, J. (2020). Exploring the key influencing factors on college students’
computational thinking skills through flipped-classroom instruction. International Journal of
Educational Technology in Higher Education, 17(1).

Gunawan, Y. (2023). The effect of gender on fifth-grade students’ computational thinking skills. Mosharafa
Jurnal Pendidikan Matematika, 12(3), 465—476.

Guo, S., & Liao, S. (2022). The role of opportunity to learn on student mathematics anxiety, problem-solving
performance, and mathematics performance. Frontiers in Psychology, 13, 829032.

Handayani, R. D., Prastowo, S. H. B., Prihandono, T., Nuraini, L., Supriadi, B., Maryani, M., Bektiarso, S.,
Lesmono, A. D., & Mabhardika, I. K. (2022). Computational thinking: students’ abstraction on the
concepts of kinematics. Jurnal Penelitian Pendidikan IPA, 8(1), 114-118.

Hoai Nam, N. T., & Giang, N. T. H. (2023). Design of knowledge flow according to the approach of self-
regulation learning for teaching maths on chatbot. International Journal of Current Science Research
and Review, 6, 12.

Hu, Y., Yin, J., Xu, H., & Pan, Y. (2024). Effects of different Al-driven chatbot feedback on learning outcomes
and brain activity. NPJ Science of Learning, 10(1), 17.

Iddrisu, A. B., Bornaa, C. S., Alagbela, A. A., Kwakye, D. O., Gariba, A., Ahusah, E. T., & Badger, T. N. A.
(2023). Students’ characteristics and academic performance in mathematics. Journal of Education
Society and Behavioural Science, 36(3), 54—67.

Ilieva, G., Yankova, T., Klisarova-Belcheva, S., Dimitrov, A., Bratkov, M., & Angelov, D. (2023). Effects of
generative chatbots in higher education. Information, 14(9), 492.

Jia-qi, Y., Goh, T., Bing, Y., & Xiao, Y. (2020). Conversation technology with micro-learning: the impact of
chatbot-based learning on students’ learning motivation and performance. Journal of Educational
Computing Research, 59(1), 154—177.

Katyetova, A. (2023). Development of algorithmic and programming thinking at primary school in state
educational programs. Trends in Education, 15(1), 26-36.

Kayama, M., Nagai, T., Kunimune, H., Niimura, M., Kayatsu, R., & Fuwa, Y. (2013). Algorithm element
controllable tool for algorithmic thinking learning. In Proceedings of 2013 IEEE International
Conference on Teaching, Assessment and Learning for Engineering (TALE) (pp. 273-276). IEEE.

Kayama, M., Satoh, M., Kobayashi, K., Kunimune, H., Hashimoto, M., & Otani, M. (2014). Algorithmic
thinking learning support syste based on student-problem score table analysis. International Journal of
Computer and Communication Engineering, 3(2), 134—140.

Klimova, B., & Seraj, P. M. 1. (2023). The use of chatbots in university EFL settings: research trends and
pedagogical implications. Frontiers in Psychology, 14, 1131506.

Kooli, C. (2023). Chatbots in Education and research: a critical examination of ethical implications and
solutions. Sustainability, 15(7), 5614.

Korkmaz, O. (2012). The impact of critical thinking and logico-mathematical intelligence on algorithmic design
skills. Journal of Educational Computing Research, 46(2), 173—193.

21



International Conference on Education in Technology and Innovation (ICETI), May 01-04, 2025, Trabzon/Tiirkiye

Kung, T. H., Cheatham, M., Medenilla, A., Sillos, C., Leon, L. D., Elepafio, C., Madriaga, M., Aggabao, R.,
Diaz-Candido, G., Maningo, J., & Tseng, V. (2023). Performance of ChatGPT on USMLE: Potential
for Al-assisted Medical Education Using Large Language Models. Plos Digital Health, 2(2),
€0000198.

Lee, H., Chen, P.-H., Wang, W., Huang, Y., & Wu, T. (2024). Empowering ChatGPT with guidance mechanism
in blended learning: effect of self-regulated learning, higher-order thinking skills, and knowledge
construction. International Journal of Educational Technology in Higher Education, 21(1), 16.

Liang, H. (2024). Effect of an Al-based chatbot on students’ learning performance in alternate reality
game-based museum learning. British Journal of Educational Technology, 55(5), 2315-2338.

Lin, Y., Chen, S.-Y., Tsai, C., & Lai, Y.-H. (2021). Exploring computational thinking skills training through
augmented reality and AloT learning. Frontiers in Psychology, 12, 640115.

Liu, W. (2024). The Effects of Using <scp>AI</Scp> Tools on critical thinking in English literature classes
among <scp>EFL</Scp> learners: an intervention study. European Journal of Education, 59(4),
e12804.

Luo, B., Lau, R. Y., Li, C., & Si, Y. (2021). A critical review of state-of-the-art chatbot designs and
applications. Wiley Interdisciplinary Reviews Data Mining and Knowledge Discovery, 12(1). e1434.

Mabharani, S., Kholid, M. N., Pradana, L. N., & Nusantara, T. (2019). Problem solving in the context of
computational thinking. Infinity Journal, 8(2), 109.

Mahdavi, A. (2023). Artificial intelligence-based chatbots to combat covid-19 pandemic: a scoping review.
Shiraz E-Medical Journal, 24(11).

Malik, S. 1., Tawafak, R. M., Alfarsi, G., Ashfaque, M. W., & Mathew, R. (2021). A model for enhancing
algorithmic thinking in programming education using PAAM. International Journal of Interactive
Mobile Technologies, 15(09), 37.

Manzanares, M. C. S., Anton, L. J. M., Diez, I. G., & Almeida, L. S. (2023). Perceived satisfaction of university
students with the use of chatbots as a tool for self-regulated learning. Heliyon, 9(1), ¢12843.

Milkova, E. (2015). Multimedia application for educational purposes: development of algorithmic thinking.
Applied Computing and Informatics, 11(1), 76—88.

Mushaddiq, M. (2024). Exploring EFL students’ creativity and engagement with Al chatbot in web-based
English course. Glens, 2(1), 19-27.

Nijenhuis-Voogt, J., Jacobs, D. B., Meijer, P. C., & Barendsen, E. (2020). Omnipresent yet elusive: teachers’
views on contexts for teaching algorithms in secondary education. Computer Science Education, 31(1),
30-59.

Nordby, S. K., Bjerke, A. H., & Mifsud, L. (2022). Primary mathematics teachers’ understanding of
computational thinking. Ki - Kiinstliche Intelligenz, 36(1), 35-46.

Oh, Y. J.,, Zhang, J., Fang, M.-L., & Fukuoka, Y. (2021). A systematic review of artificial intelligence chatbots
for promoting physical activity, healthy diet, and weight loss. International Journal of Behavioral
Nutrition and Physical Activity, 18(1), 160.

Olmo-Muiioz, J. d., Bueno-Baquero, A., Gutiérrez, R. C., & Gonzalez-Calero, J. A. (2023). Exploring
gamification approaches for enhancing computational thinking in young learners. Education Sciences,
13(5), 487.

Ouyang, F., Wu, M., Zheng, L., Zhang, L., & Jiao, P. (2023). Integration of artificial intelligence performance
prediction and learning analytics to improve student learning in online engineering course.
International Journal of Educational Technology in Higher Education, 20(1), 4.

Ozdemir, A. S., Karasan, S., & Sahal, M. (2021). An examination of the relationship between secondary school
students’ abstract thinking skills, self-efficacy perceptions and attitudes towards mathematics.
Participatory Educational Research, 8(2), 391-406.

Parsakia, K. (2023). The effect of chatbots and ai on the self-efficacy, self-esteem, problem-solving and critical
thinking of students. Hn, 1(1), 71-76.

Pernaa, J. (2023). Artificial intelligence chatbots in chemical information seeking: educational insights through
a SWOT analysis. Informatics, 11 (2), 20.

Pillai, R., Metri, B. A., & Kaushik, N. (2023). Students’ adoption of Al-based teacher-bots (T-Bots) for learning
in higher education. Information technology and People, 37(1), 328-355.

Pimentel, J. V, Malaluan, K. D., Daluperi, F. N. M., De Vera, J. L. S., Sunga, J. E. T. A., Marin, A. J. B.,
Aguilar, J. M. D, Valdez, E. J. T., & Limos-Galay, J. A. (2024). Benefits of Al chatbots and
engagement of senior high school students in Divine Word College of San Jose. International Journal
of Research Studies in Educational Technology, 8(4), 77-83.

Pintrich, P. R. (2000). The role of goal orientation in self-regulated learning. In Handbook of self-regulation.
(pp. 451-502). Academic Press.

Polat, E. (2023). Gamification implementation for educational purposes: A scoping review (2013-2018).
Educational Technology Quarterly, 2023(3), 367-400.

22



International Conference on Education in Technology and Innovation (ICETI), May 01-04, 2025, Trabzon/Tiirkiye

Prabawa, H. W. (2023). Problem decomposition skills, mathematical maturity, and their relation to mathematics
problem-solving in a computer science learning class. Jurnal Kependidikan Jurnal Hasil Penelitian
Dan Kajian Kepustakaan Di Bidang Pendidikan Pengajaran Dan Pembelajaran, 9(3), 946.

Ridlo, Z. R., Supeno, S., Wahyuni, S., Wicaksono, 1., & Ulfa, E. M. (2022). Analysis of implementation project-
based learning model of teaching integrated with computer programming in improving computational
thinking skills in a classical mechanics course. Jurnal Penelitian Pendidikan IPA, 8(4), 2029-2035.

Rincén-Flores, E. G., Mena, J., & Lopez-Camacho, E. (2022). Gamification as a teaching method to improve
performance and motivation in tertiary education during COVID-19: A research study from Mexico.
Education Sciences, 12(1), 49.

Rojas-Lopez, A., & Garcia-Pefialvo, F. J. (2016). Relationship of knowledge to learn in programming
methodology and evaluation of computational thinking. In: Proceedings of the fourth international
conference on technological ecosystems for enhancing multiculturality, p. 73-77.73-77.

Roshanaei, M. (2023). Harnessing Al to foster equity in education: opportunities, challenges, and emerging
strategies. Journal of Intelligent Learning Systems and Applications, 15(04), 123—143.

Saad, A. (2020). Students’ Computational thinking skill through cooperative learning based on hands-on,
inquiry-based, and student-centric learning approaches. Universal Journal of Educational Research,
8(1), 290-296.

Saidin, N. D., Khalid, F., Martin, R., Kuppusamy, Y., Nalini, A., & Munusamy, P. (2021). Benefits and
challenges of applying computational thinking in education. Infernational Journal of Information and
Education Technology, 11(5), 248-254.

Santika, R. R. (2023). Implementing computational thinking in elementary school ict education and evaluation
using the kirkpatrick method. /CCD, 5(1), 652-657

Santos, R. (2024). Initial development and validation of a questionnaire for students’ artificial intelligence
knowledge in education. Cognizance Journal of Multidisciplinary Studies, 4(5), 32—41.

Selby, C. (2012). Promoting computational thinking with programming. In: Proceedings of the 7th Workshop in
Primary and Secondary Computing Education, 74-717.

Setiawan, H. (2023). Revolutionizing math education: unleashing the potential of web-based learning media for
enhanced mathematical problem solving skills. JDIME, 1(2), 1-11.

Sun, L. (2023). Effects of gamified Python programming on primary school students’ computational thinking
skills: a differential analysis of gender. Journal of Educational Computing Research, 62(3), 846-874.

Supiarmo, M. G., Hadi, H. S., & Tarmuzi, T. (2022). Students computational thinking process in solving PISA
Questions in terms of problem solving abilities. Journal of Innovative Mathematics Learning, 5(1), 1—
11.

Swindell, A. (2024). Against artificial education: towards an ethical framework for generative artificial
intelligence (AI) use in education. Online Learning, 28(2), n2.

Topal, A. D., Eren, C. D., & Geger, A. K. (2021). Chatbot application in a 5th grade science course. Education
and Information Technologies, 26(5), 6241-6265.

Trang, N. T. Q., & Thi Thu, P. (2024). The role of Al in improving student learning outcomes: Evidence in
Vietnam. International Journal of Multidisciplinary Research and Analysis, 07(06). 2806-2810.

Van Doc, N., Hoai Nam, N. T., Thanh, N. T., & Minh Giam, N. (2023). Teaching mathematics with the
assistance of an Al chatbot to enhance mathematical thinking skills for high school students.
International Journal of Current Science Research and Review, 06(12). 8574-8580.

Voogt, J., Fisser, P., Good, J., Mishra, P., & Yadav, A. (2015a). Computational thinking in compulsory
education: Towards an agenda for research and practice. Education and Information Technologies,
20(4), 715-728.

Voogt, J., Fisser, P., Good, J., Mishra, P., & Yadav, A. (2015b). Computational thinking in compulsory
education: Towards an agenda for research and practice. Education and Information Technologies,
20(4), 715-728.

Wilkins, M.; Donnellan, M.; Linton, K. (2023) An investigation of the efficacy of a ChatGPT-powered chatbot.
In CALL for all Languages - EUROCALL 2023 Short Papers. 15-18 August 2023, University of
Iceland, Reykjavik. https://doi.org/10.4995/EuroCALL2023.2023.16976

Wing, J. M. (2006). Computational thinking. Communications of the ACM, 49(3), 33-35.

Wollny, S., Schneider, J., Mitri, D. D., Weidlich, J., Rittberger, M., & Drachsler, H. (2021). Are we there yet? -
A systematic literature review on chatbots in education. Frontiers in Artificial Intelligence, 4, 654924.

Wu, R., & Yu, Z. (2023). Do <scp>Al</Scp> Chatbots improve students learning outcomes? evidence from a
meta-analysis. British Journal of Educational Technology, 55(1), 10-33.

Xu, Y., Zhu, J., Wang, M., Qian, F., Yang, Y., & Zhang, J. (2024). The impact of a digital game-based Al
chatbot on students’ academic performance, higher-order thinking, and behavioral patterns in an
information Technology Curriculum. Applied Sciences, 14(15), 6418.

23



International Conference on Education in Technology and Innovation (ICETI), May 01-04, 2025, Trabzon/Tiirkiye

Zhong, B., Wang, Q., Chen, J., & Li, Y. (2015). An exploration of three-dimensional integrated assessment for
computational thinking. Journal of Educational Computing Research, 53(4), 562—590.

Author(s) Information

Lussy Midani Rizki Yaya Sukjaya Kusumah

Universitas Pendidikan Indonesia Universitas Pendidikan Indonesia

J1. Dr. Setiabudi No.229, Isola, Kec. Sukasari, Kota J1. Dr. Setiabudi No.229, Isola, Kec. Sukasari, Kota
Bandung, Jawa Barat 40154, Indonesia Bandung, Jawa Barat 40154, Indonesia

Contact e-mail: lussymidani@upi.edu

To cite this article:

Rizki, L.M. & Kusumabh, Y.S. (2025). Unveiling the needs: Developing Al-based chatbots in blended learning
to enhance computational thinking and self-regulated learning in mathematics education. The Eurasia
Proceedings of Educational and Social Sciences (EPESS), 41, 11-24.

24



