/'\ . . Volume 6 Issue 4 Year 2025 Pages 755-765
/ Journal of Innovation in ISSN 2722-9688 | e-1SSN 2722-9696

N Educational and Cultural Research http://jiecr.org | DOI: 10.46843/jiecr.v6i4.2400

Impact of ChatGPT on Students' Learning Strategies and Critical Thinking
Development

Mochlis Ekowijayanto'*, Anisa Luluk Ulvia®
'Department of English Language Education, Universitas Nurul Jadid, Indonesia

*Correspondence to: mochliseko@unuja.ac.id

Abstract: The rapid integration of artificial intelligence (Al) technologies, such as ChatGPT, into education has raised concerns about
their potential to suppress students' critical thinking skills. This study aims to investigate whether ChatGPT facilitates or hinders the
development of critical thinking through adaptive and individualized learning interactions. Using a qualitative approach, data were
collected through in-depth interviews and direct observations of students and lecturers at Nurul Jadid University. The findings
suggest that ChatGPT can enhance classroom discussions, encourage students to consider multiple perspectives, and refine their
analytical skills. However, challenges such as over-reliance on Al, information bias, and decreased independent reasoning must be
addressed to optimize the role of Al in education. This study concludes that ChatGPT offers significant benefits in fostering
engagement and analytical reasoning. Its effective integration requires careful pedagogical strategies. The study contributes to
educational research by providing insights into Al-assisted learning and proposing guidelines for maximizing Al's educational
potential while mitigating its drawbacks.
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INTRODUCTION

Artificial intelligence (AI), such as ChatGPT, is increasingly recognized within the education system as a
tool to aid in the learning and teaching process (Fuchs & Aguilos, 2023; Malinka et al., 2023). This leads to
improved efficiency in providing additional support to students and facilitating better access to academic
information and scholarly resources (Bali et al., 2022). In expansion, a few higher education institutions are
beginning to adopt Al as the platform of Chatbots and virtual assistants as tools to assist students with academic
and administrative matters (Essel et al., 2022; Nguyen et al., 2023; Sidorkin, 2024; Villegas-Ch et al., 2020;
Wang et al., 2023). This is supported by the need to provide precise and accurate assistance in the face of an
expanding volume of student questions and assignments. The expanding use of Al in institutional education can
provide more effective and individualized support to students.

Previous research has shown that AI, such as ChatGPT, has an important role to play in transforming
the education system. The integration of Al in education may improve learning effectiveness by providing rapid
feedback and personalizing learning materials (Chen et al., 2020; Murtaza et al., 2022). Other research has also
found that higher education institutions in developed countries have adopted AI, mainly in the form of Chatbots
and virtual assistants, to support administration and learning (Ragheb et al., 2022; Rahim et al., 2022). In
addition, the use of AI can help address the decline in critical thinking skills by providing interactive tools that
encourage deeper analysis and discussion (Aoun, 2017; Holmes et al., 2022; Luckin & Holmes, 2016; Pedro et
al., 2019; Wu, 2024). However, some previous studies also identify challenges, such as the risk of biased
information and excessive reliance on technology (Basha, 2024; Haque & Li, 2024; Zhai et al., 2024). Therefore,
it is essential to overcome the challenges to maximise the benefits of Al. Although there have been many studies
exploring the use of Al in academic support and improving administrative efficiency (Alshater, 2023; Rahim et
al., 2022; Wang et al., 2023; Wu, 2024), this research further explores the influence of ChatGPT as feedback in
the development of critical thinking skills through dynamic and personal interactions. The primary innovation of
this study is the utilization of ChatGPT to model in-depth intellectual discussions and provide feedback to
facilitate real-time analysis and evaluation of arguments.

This research paper aims to explore the integration of ChatGPT in education with a specific focus on the
impact on students' critical thinking skills at Nurul Jadid University. The choice to study students at Nurul Jadid
University is based on the institution's growing integration of Al tools in learning, particularly the recent adoption
of ChatGPT as a digital assistant in classroom activities. Currently, several lectures at the University have started
encouraging the use of ChatGPT as part of writing assignments, discussion forums, and problem-solving
exercises. However, this increased usage has not been accompanied by structured guidelines or monitoring,
raising concerns about students' growing dependence on AI and potential reduction in their analytical
engagement. This makes the University an ideal case for examining the tension between technological
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convenience and intellectual development. Furthermore, this study integrates data from various higher
education institutions to provide a comparative foundation and reveals the perspectives of students and lecturers
on how AI technologies, such as ChatGPT, can address the observed decline in critical thinking skills among
Nurul Jadid University students. By identifying and exploring ChatGPT's role, the study enhances readers'
understanding of both the potential and limitations of Al in supporting student learning while also bridging the
gap between the problem and the proposed solution.

This research hypothesizes that integrating ChatGPT can transform students' approach to learning in
the face of declining critical thinking skills. In addition, this study aims to investigate how students' interaction
with ChatGPT can facilitate the development of their critical thinking skills through interactive discussions and
feedback on information sources. Therefore, Al is expected to evaluate the impact of using ChatGPT on the
effectiveness of learning methods and identify challenges and opportunities for integrating Al technology into
the educational curriculum. Thus, this study aims to provide a comprehensive overview of the potential of
ChatGPT in enhancing critical thinking skills and offer practical recommendations for educators and educational
policymakers, especially at Nurul Jadid University.

The development of the Natural Language Processing (NLP) model can be traced historically back to
the 1950s (Atallah et al., 2000). However, significant work in this direction began in the 2010s, driven by the
integration of AI into deep learning techniques and the availability of large-scale datasets. However, the
integration of Al into the classroom does not come without challenges and concerns. Among the overriding
concerns is the possibility that AI systems would perpetuate discriminatory and biased practices within academic
contexts. Aside from these, additional risks also exist, such as the misuse of the Al system to provide partial or
biased results. A new artificial intelligence system, ChatGPT, was introduced at the end of 2022 (Caelen & Blete,
2024; Haleem et al., 2022). It is a type of language-based Al system that belongs to the transformer tool class.

For instance, transformers are capable of processing and generating text datasets (Zhang et al., 2023).
ChatGPT represents a class of chatbots that are trained on a large dataset of text drawn from the internet, with
the goal of producing natural responses to a broad array of questions and commands (Algabri, 2024; Casheekar
et al., 2024; Sridhar, 2024). It is becoming increasingly evident that NLP models have considerable potential for
impact on higher education. They can facilitate individualized learning. Provide on-demand support and
introduce a new teaching method. In the context of assisting students in higher education, NLP models are
particularly beneficial. These models can be used to analyze and process information, including academic papers,
textbooks, and other course materials. This empowers teachers to offer students personalized proposals,
tailoring options to their specific needs and interests. Nothing escapes the extraordinary improvements in
artificial intelligence and chatbots in recent years, not even academia, with the appearance of big data and the
need for its speedy and efficient processing. Al systems and chatbots have become increasingly important for
both researchers and academics. Recent studies have revealed a paucity of effort devoted to investigating the
use of Al in the field of education (Bali et al., 2022; Zhang et al., 2023). In addition. Natural language processing
models can be utilized to develop chatbots and virtual assistants that provide students with on-demand
assistance and guidance. Two natural language processing (NLP) models with the potential to change higher
education are ChatGPT by OpenAl and Bard (Fuchs, 2023).

These include, for example, ChatGPT and Google Bard, which provide responses that are grammatically
correct, linguistically natural in content, and address questions, statements, and requests in an academic
context. With the use of machine learning and natural language processing, it has become possible to program
artificial conversational agents, known as chatbots, to mimic human speech patterns. Nevertheless, there is a
growing trend of utilizing AI and chatbots in this domain, which raises numerous ethical concerns. The recent
availability of ChatGPT and Google Bard, together with their growing popularity from as early as 2023 onwards,
makes their utilisation crucial for enhancing student learning in a variety of situations, including dialect
acquisition, composition, investigation, and educational requests in general (Huallpa et al., 2023). Furthermore,
the authors discovered that chatbots can enhance students' interest and enthusiasm for academic pursuits. In
a separate study the potential for integrating chatbots into institutional settings. The utilization of chatbots in
the initial year of college has been demonstrated to enhance students' scholarly engagement and facilitate the
transition to campus life for incoming students. The extensive literature indicates that interaction with chatbots
enhances students' study propensities and social intelligence. Students report feeling more at ease in contacting
their program leaders and receiving assistance as a result of the availability of Chatbots. Consequently, beyond
the aforementioned example, NLP models are being employed in the higher education system and the
development of novel applications aimed at facilitating students' academic pursuits (Sajja et al., 2023).

OpenAl's development of ChatGPT marks a pivotal point in the field of artificial intelligence, underscoring
significant advancements in natural language processing, how more generally known as NLP, and machine
learning, or ML. Fundamentally, ChatGPT works to respond in a manner similar to a person in conversation. This
has the potential to revolutionize the way people interact with AI frameworks (Eisenring et al., 2024). This
groundbreaking innovation represents the convergence of research and practical applications, illustrating the
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potential for a transformative effect of Al in everyday life (Idoko et al., 2024). ChatGPT's remarkable capacity
to comprehend and generate significant, contextually appropriate discourse serves as the foundation for its
capabilities. This capacity is determined by its innovative algorithms, which not only facilitate the processing of
fragmentary words but also recognize nuances and subtleties that distinguish meaningful interactions. A robust
computing infrastructure supports these algorithms, ensuring that ChatGPT can easily accommodate users'
computing needs in real-time (Rane et al., 2024).

ChatGPT's architectural foundation is built on the transformer neural network, a pioneering discovery
within the field of deep learning. It illustrates exceptional capability in maintaining complex, long-term
dependencies in textual data, which are fundamental for maintaining up-to-date and producing pertinent
reactions across extended discourse (Haleem et al., 2022). One of the striking features of ChatGPT is its
adaptability; it can effectively serve as a collaborative partner. It answers questions, explains complex notions,
proposes solutions to exercises, and even discusses open issues of a particular type. The flexibility of ChatGPT
makes it a potentially formidable tool for use in humerous applications, from improving customer service to
auto-generating context, making instructions more personalized, and assisting writers who exist at both ends
of the imaginative range. In truth, ChatGPT stands out especially in processing complex and challenging quick
requests (Haleem et al., 2022; Javaid et al., 2023; Ray, 2023).

In addition, ChatGPT demonstrates particular proficiency in the efficient management of complex and
demanding requests. ChatGPT utilizes comprehensive preparatory information to address complex problems
and intricate issues, ensuring that users receive accurate and dependable data (Javaid et al., 2023). This
highlight broadens the scope of pertinence to spaces where prescriptions and the profundity of data are of
fundamental importance. A noteworthy aspect of ChatGPT's usefulness is its ability to learn and adapt
continuously over time. In this respect, it employs a continuous learning methodology that enables ChatGPT to
adapt to changing user needs, ensuring the tool remains relevant in a rapidly evolving technological landscape
(Gill & Kaur, 2023). These limitations of ChatGPT mean it should be used cautiously. Like other Al systems,
ChatGPT may inadvertently perpetuate biases in its training data and be sensitive to input dialect (Alawida et
al., 2023; Ray, 2023). Users, designers, and organizations must exercise vigilant and ethical responsibility,
particularly in applications where the AI choice result may have significant real-world repercussions (Tayan et
al., 2024). ChatGPT is the fusion of state-of-the-art natural language processing algorithms, revolutionary neural
network engineering, and a massive amount of training data. With the ability to generate responses similar to
human nature, its adaptability, and constant refinement, it is poised to be one of the most revolutionary tools
with wide-ranging implications. It is, however, imperative that wise and ethical methods be employed to realize
the capabilities while fully mitigating potential ethical concerns. With OpenAl's relentless commitment to
transparency, constant research, and user feedback, it means ChatGPT is only just beginning to develop its
capabilities in creating value for a wide variety of applications and industries.

Students' engagement has been demonstrated to play a pivotal role in shaping effective learning
environments. Active learning methodologies, known for fostering psychomotor, cognitive, and emotional
development, are central to this engagement. However, the integration of artificial intelligence tools, such as
ChatGPT, into active learning remains an under-explored field, particularly within the context of higher
education. This study offers a novel contribution by investigating how ChatGPT can be leveraged to enhance
student engagement and stimulate critical thinking. By focusing on real-world classroom interactions, this
research bridges the gap between Al technology and pedagogical practice. The findings of this study contribute
to the scientific field by providing empirical evidence on how Al-driven platforms can support active learning
and encourage deeper student participation, which may lead to improved academic outcomes. However, even
in a culturally and linguistically diverse setting such as Indonesia, reaching and maintaining high levels of student
engagement remains an enormous challenge for teachers. Indeed, educators in Indonesia have adapted their
pedagogical approaches to address this challenge. For instance, they contextualize instruction through activities
that relate to students' experiences, local literature, and local knowledge (Robertson et al., 2018; Suprapto et
al., 2021; Zidny & Eilks, 2018). Previous research has underscored the importance of leveraging technology to
enhance student engagement in education (Almusaed et al., 2023; Early, 2011; Tay et al., 2021). The
technology space offers a plenty of resources and platform that can support educational interactive experiences,
promote dynamic engagement, and cater to diverse learning preferences, underscoring the transformative
potential of technology in cultivating energic learning situations, engaging students to collectively build
information and meaningfully connected with academic materials (Ahmed & Opoku, 2022; Alam & Mohanty,
2023; Garlinska et al., 2023).

METHODS

The research design employs qualitative methods to gain a detailed understanding of students' and
lecturers' experiences with utilizing ChatGPT. Analysts utilize qualitative methods because of their ability to
explore subjective perspectives and individual experiences (Hennik et al., 2020). Information was collected
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through extensive interviews with students and lecturers, as well as direct observation of the use of ChatGPT
during learning sessions. The interviews were conducted to obtain a more detailed insight into ChatGPT's impact
on students' critical thinking skills and lecturers' perceptions of using this tool in the teaching process.
Observations were conducted to capture the interaction and practical application of ChatGPT in a classroom
environment. At that point, the collected data was analyzed to identify the main theme and emerging trends,
providing a strong view of ChatGPT's role in transforming learning approaches at Nurul Jadid University.

The sources of data in this study consisted of both primary and secondary data. Primary data were
obtained from in-depth interviews and direct observations involving three students (S1-S3) and four lecturers
(L1-L4) from the English Language Department at Nurul Jaded University. These participants were selected
through purposive sampling based on their use of ChatGPT in the learning process. The total number of students
in the department during the study period was approximately 120, meaning that the interviewed students
represented about 2,5% of the population. For this lecture, four out of nine permanent faculty members in the
department were interviewed, representing approximately 44% of the total. This sample size is considered
sufficient for qualitative research as it aims for depth of understanding rather than generalizability. Secondary
data were collected through a review of previous literature to provide theoretical support and to compare this
study's findings with existing research in the field.

Table 1. Interview And Observation Informant
Informant’ Status Informant Code
Student at Nurul Jadid University S1
Student at Nurul Jadid University S2
Student at Nurul Jadid University S3
Lecturer at Nurul Jadid University L1
Lecturer at Nurul Jadid University L2
Lecturer at Nurul Jadid University L3
Lecturer at Nurul Jadid University 14

The data collection process was conducted through interviews and observations. First, in-depth
interviews were conducted with students and faculty members to gather information about their experiences
with ChatGPT. The interviews were used to explore the perceptions, challenges, and benefits experienced by
participants. Secondly, the research utilized observations during learning sessions to examine the use of
ChatGPT in an academic context. The researcher prioritized obtaining permission and consent from participants
during the interview and observation sessions to ensure adherence to research ethics. Further analysis was
conducted by systematically compiling the data that had been recorded and documented by these two methods.
This process ensured that the data obtained was relevant and representative in response to the research
question regarding the role of ChatGPT in learning.

This research used qualitative data analysis adopting the data approach developed by Miles and
Huberman (1994). The approach describes the data analysis process as a continuous and iterative activity. The
analysis process began with data collection through interviews and observations. Then the data were categorized
and processed in several stages. The first stage is data reduction. In this stage, the researchers selected and
filtered relevant data to reduce the volume of raw data into more focused ang manageable information. The
next stage is data display, organizing data that has been arranged and selected such as tables or matrices, to
facilitate understanding and identification of emerging patterns. Finally, the inferences or verification stage
concludes by displaying and verifying the data through an iterative process and compares the truth to existing
data to ensure validation and consistency. The entire process of these stages is carried out with a reflective
approach to ensure thorough and accurate interpretation and to connect the research findings with relevant
literature and theories in the context of using ChatGPT to develop students' critical thinking skills.

The results demonstrate that ChatGPT serves as an effective facilitating tool for discussions in student
learning. Questions posed by ChatGPT in discussions through facilitation in the discussion forums can stimulate
different student perspectives on topics and enable students to consider other viewpoints, promoting critical
thinking. This, in turn, improves the quality of discussions and understanding. In an interview with several
lecturers and students from Nurul Jadid University, researchers found that the use of ChatGPT is highly effective
in facilitating discussions. According to one of the informants, "We conduct a student discussion forum with the
help of ChatGPT, where students ask questions to ChatGPT. It has helped our students stimulate their thoughts
and think deeply about the subjects they are learning. During the forum, students seem to be more active and
engaged in communicating with ChatGPT (W-L1-26/7)." One informant even shared the good experience of
communicating with ChatGPT in the commentary, "while we are in a conversation with ChatGPT, we very often
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encounter a question from ChatGPT, which causes us to think many times from different possible points of view.
It helps us to look at the problem from different possible perspectives, making this conversation enjoyable (W-
S3-26/7). In addition, in the classroom, the researcher observed that students became more active in the critical
thinking process when ChatGPT participated in group discussions. For example, when a case study is mentioned,
ChatGPT is asked an analytical question about it. Students are heard to express their views and provide other
arguments. Observation also indicates that students were more courageous in expressing new ideas and
challenging existing perceptions as a result of improvement in their critical thinking skills. In general, interviews
and observations suggest that ChatGPT has played a significant role in facilitating thorough discussions and
helping learners explore a wide range of topics. The results of this research demonstrate the validity of ChatGPT
in engaging students in discussions. The use of ChatGPT in asking provocative questions enables students to
participate actively. This was demonstrated by the increased engagement and assertiveness of students in the
discussion, as well as their greater ability to articulate a viewpoint and challenge others' perspectives. ChatGPT
appears to facilitate the creation of a learning environment that encourages students to contribute at a higher
level.

.. . HIGHER THE COURAGE
Students participate more in  [FNMPRSRIFAY TO EXPRESS Students showed more courage
class discussions after using VNG V7 OPINIONS To defend and express their opinions.
ChatGPT.

interaction FREQUENCY
Discussions became more quality of There was an increase in

dynamic and in-depth with brainstorm the frequency of opinion exchange

the contribution of ChatGPT. among students

Figure 1. ChatGPT's role in class discussions

This study's discoveries build upon past investigations of active learning principles (Lin & Chang, 2023).
Showing that students who utilize ChatGPT are more active participants in discussions. Active learning
emphasizes students' active engagement in the learning process, as opposed to merely receiving information
passively from teachers. ChatGPT functions as a catalyst that prompts participants to engage in active discourse
by posing thought-provoking and challenging questions (Bonwell & Eison, 1991). Additionally, other studies
have shown that enhancing students' assertiveness can be achieved through the application of self-efficacy
theory (Liu et al., 2021). The theory, first presented by Bandura in 1997, posits that an individual's confidence
influences their level of involvement in a particular activity (Bhati & Sethy, 2022; Hao & Fang, 2024; Li et al.,
2023). This theory could be enhanced by the self-efficacy theory, as proposed by Bandura in 1977, which
suggests that an individual's conviction in their capabilities contributes to the occurrence of the endogenous
variable (Bandura, 1977).

Additionally, another study suggested that an increase in the frequency of opinion exchange among
students may be correlated with the concept of collaborative learning, first introduced by Johnson and Johnson
in 1999 (Yang, 2023). The concept of collaborative learning is based on the idea that learning occurs through
social interaction and the exchange of ideas with others on the subject being learned (Barkley et al., 2014;
Johnson & Johnson, 1999). The utilization of the ChatGPT platform will facilitate more productive dialogue
among the students and enrich their learning experiences. Furthermore, the finding that the discussion became
more dynamic and comprehensive is consistent with Chickering and Gamson's (2007) identification of seven
principles for good practice in undergraduate education. One such principle is "encouraging contact between
students and faculty." This can be expanded to encompass interaction with technologies such as ChatGPT,
facilitating active and deep learning (Chickering & Gamson, 2007; Harper, 2018; Jun et al., 2021; Soliman,
2009).

The findings on which students engage most in ChatGPT are consistent with current higher education
theory and practice as applied to existing research (Levine et al., 2024; Yu, 2023). ChatGPT facilitates more
extensive and comprehensive discourse, encouraging students to engage in more assertive and thorough
opinion exchange (Levine et al., 2024; Yu, 2023). The literature review provides evidence that active
engagement, self-assurance, and collective learning are essential to improving the student learning experience.

These results suggest that ChatGPT is a valuable tool for presenting exercises and tasks designed to
enhance students' critical thinking skills. One informant stated, "ChatGPT has facilitated structured and detailed
argument analysis and evaluation of information sources, thereby supporting students in developing critical
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thinking skills. The system provides a clear structure and supports students in developing their critical thinking
skills" (W-L4-27/7). Another informant further claimed that exercises and assignments provided by ChatGPT
empower students to practice based decision-making in a systematic manner, which was previously not a
significant focus in our curriculum (W-L2-27/7).

The classroom observations revealed that students were actively engaged in exercises designed by
ChatGPT. This engagement resulted in students demonstrating improved abilities in analyzing arguments,
evaluating the validity of information sources, and making evidence-based decisions. One of the sources
expressed, "the work given by ChatGPT proved invaluable in enabling me to develop a more critical approach
to analysing arguments. The feedback I received enabled me to identify and correct insufficiencies in my
argument" (W-S3-27-7). Another informant expressed "the feedback from ChatGPT reinforced my confidence
in my decisions, which were based on both proof and my assessment of the quality of the information I used"
(W-S1-27/7).

The discoveries demonstrate that ChatGPT effectively facilitates the development of critical thinking
skills among students by creating well-designed exercises and tasks. These activities, including argument
analysis, assessment of source information, and evidence-based decision-making, have been shown to challenge
learners towards more sophisticated levels of thinking effectively. ChatGPT is an effective tool for developing
course content that challenges students to think critically and analytically. This is further supported by the
observation result, which demonstrated a positive response from active students to the exercises provided by
ChatGPT. These students demonstrated an improved ability to conduct argument analysis and evaluate source
quality. Therefore, it can be concluded that the exercises helped develop students' critical thinking skills.

Table 2. Research interview findings

Indicators Descriptions Objective source
Effective Exercise Design The exercises and tasks designed by ChatGPT are WS, Observation
effective in developing students' critical thinking
skills.
Application of Critical Thinking Exercise generated by ChatGPT enables students WL, Observation
Skills to apply critical thinking skills in a real-world
context.
Constructive Feedback ChatGPT's feedback helps students refine and WL, Observation
improve their specific critical thinking skills.
Improved Analytical Ability Students demonstrated improved skills in Observation

argument analysis and source evaluation following
the exercise.

Confidence in Critical Thinking Students felt more confident in using critical WS, Observation
thinking skills thanks to the feedback from
ChatGPT.

Sustainable Use and Integration The exercises generated by ChatGPT can be used WL, Observation
sustainably and effectively to integrate critical
thinking skills into the curriculum.

Continued Utilization of Improved  Exercise that involves evidence-based decision- WL, Observation
Decision-Making and Integration = making helps students make more solid and
Skills informed decisions.

This further validates the findings of prior research, which indicate that exercises and questions
generated by ChatGPT are an effective method for developing critical thinking skills in students (Guo & Lee,
2023). This is consistent with the principles of instructional design that emphasise the importance of challenging
activities in facilitating active involvement in the learning process (Munna & Kalam, 2021). Another research
study found that exercising with critical text using ChatGPT applies students' critical thinking skills in real-world
and practical contexts (Wu, 2024). This provides empirical evidence to support the theoretical perspective that
practical application is significant for creating critical thinking skills (Wu, 2024). The provided exercises help
students understand the practical applications of critical thinking theory in real-life scenarios.

Another research study presents a similar observation, claiming that exercise and feedback from
ChatGPT enhanced students' confidence in using critical thinking skills (Guo & Lee, 2023). This concept aligns
with Bandura's (1977) self-efficacy theory, which posits that self-efficacy is a key determinant of actual
participation and engagement in an activity. Therefore, confidence is a primary factor in determining whether
students will engage in critical thinking activities. Previous studies have demonstrated that training provided by
ChatGPT can be sustained over time, and the improvement of critical thinking skills can be integrated into
existing educational curricula (Shanto et al., 2024; Wu, 2024; Yu, 2023). These discoveries bolster the
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significance of integration and continuity in learning (Biggs & Tang, 2011). The results of interviews with several
informants indicate that ChatGPT possesses remarkable analytical capabilities, particularly in evaluating student
responses and providing tailored feedback. One of the informants stated, "ChatGPT provides comprehensive
and precise feedback that's invaluable in identifying the strengths and weaknesses of the students' thought
processes." This enables us to offer more focused direction on how to upgrade the quality of the feedback we
provide" (W-L4-27/7). Moreover, another informant noted, "The real-time investigation capability of this
ChatGPT ensures that students receive feedback promptly "(W-L3-27/7). The respondents also indicated that
the feedback from ChatGPT prompted students to engage in further reflection. "The feedback from ChatGPT
encourages me to reconsider my approach and pursue avenues for improvement. It facilitates my academic
development "(W-S1-27/7). Subsequently, the students were directly observed during learning sessions. The
observations indicated that the students received feedback well from ChatGPT. The utilization of ChatGPT in
providing feedback was perceived to be effective, and students were observed to apply the feedback to improve
the quality of their assignments. It was evident that students demonstrated a greater interest in and a more
proactive attitude towards upgrading their work after receiving feedback from ChatGPT.

The observation session provided evidence that students who had received feedback from ChatGPT
exhibited improved abilities in task reflection and improvement. The findings suggest that the use of ChatGPT
in the feedback process may have positively impacted the students' reflection and improvement skills. Initiated
concrete changes and rectified previous errors, demonstrating a notable shift in reflection. This evidence
demonstrates the significant role of feedback based on data provided by ChatGPT in facilitating student learning
and advancing critical thinking. The students demonstrated that the feedback provided by ChatGPT was
important in helping identify the qualities and limitations of their thought processes. Additionally, the students
indicated that the feedback was remarkably detailed and data-driven, prompting them to engage in more
profound reflection and identify areas for improvement. This suggests that ChatGPT not only provides
constructive feedback but also underpins the process of meaningful reflection on the enhancement of critical
thinking skills. The students were attempting to rectify the work of their peers and refine their approach to
problem-solving, which is an encouraging indication that ChatGPT was effectively facilitating their learning
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The results of interviews and observations already indicate that ChatGPT has the potential to
significantly enhance students' learning process through the provision of highly specific, detailed, and real-time
quality feedback. It is not only the substance of feedback, but also the process of deep reflection, that is of
extraordinary significance for the academic development of students. ChatGPT's real-time analysis and feedback
capability is adept at analyzing student responses in real-time, providing clear and specific feedback that enables
students to identify strengths and weaknesses in their approach to thinking. Additionally, ChatGPT offers real-
time correction capabilities, allowing students to receive immediate feedback and make necessary adjustments.
Prior research has demonstrated the exceptional value of prompt and precise feedback not only for learning but
also for the learning process itself (Hattie & Timperley, 2007). However, this study provides a novel contribution
by demonstrating how AI-driven feedback, specifically from ChatGPT, fosters not only accuracy in students'
responses but also metacognitive awareness and independent analytical thinking aspects that have been
underexplored in previous research. Unlike traditional feedback methods, ChatGPT enables dynamic and
iterative student interactions, encouraging them to refine their reasoning continuously.
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The Al-generated feedback encouraged students to engage in deep reflection, a practice that is integral
to the development of critical thinking skills and academic competitiveness (W-S51-27/7). Observations revealed
that students become more proactive in seeking improvements and critically evaluating their reasoning, leading
to increased engagement and intellectual autonomy. This finding aligns with previous studies on formative
assessment (Black & Wiliam, 1998) but extends their insight by demonstrating how Al-driven feedback can
support continuous self-directed learning in a digital context. The impact of ChatGPT on the quality of learning
can be described as both beneficial and conducive to a reflective learning process. Students have reported that
they found improvement in understanding the strengths and flaws in their thinking approach. Then, they can
target for improvement. This can be considered an effective intervention (Nicol & MacFarlane-Dick, 2006). This
study contributes to educational research by highlighting the potential of Al-assisted feedback as an effective
pedagogical intervention to promote self-regulated learning and the development of critical thinking.
Furthermore, it provides a framework for integrating AI-driven tools into higher education curricula to optimize
digital learning experiences and foster cognitive skills that are crucial in the 21t century.

CONCLUSION

This research demonstrates that AlI, particularly language models such as ChatGPT, plays a significant
role in developing students' critical thinking skills. The integration of Al-driven exercises structured instructional
engagement and cognitive growth among students. The utilization of Al-supported learning in this manner not
only enhances students' academic abilities and self-confidence but also broadens their capacity for independent
and reflective thinking. Beyond individual learning, the findings of this study have broader implications for
educational practice. The potential of Al to supplement traditional academic methods for educational practice.
The potential of Al to supplement traditional academic approaches suggests a transformative shift in pedagogical
strategies where Al-driven tools can serve as personalized learning assistants. Educators can leverage Al to
provide more targeted feedback, encourage critical thinking discussions, and foster adaptive learning
environments that cater to diverse student needs. Moreover, this study makes a significant contribution to the
field of educational research by providing a comprehensive analysis of how Al can be integrated to enhance
critical thinking skills. The practical application of these findings underscores the need for institutions to develop
structured Al-based learning frameworks that align with existing curricula. Policymakers and educators should
consider incorporating Al-driven methodologies to optimize learning outcomes, ensuring that students are
equipped with the essential cognitive skills required in an increasingly technology-driven world. The complete
integration of Al into the higher education curriculum, with the implementation of appropriate exercise design
and the provision of targeted feedback to support critical thinking, is essential to ensure the optimal realization
of both the benefits and the potential of Al in this context. The efficiency of Al, such as ChatGPT, may also
depend very much on the manner in which it is implemented and structured, and thus requires further
adaptation across disciplines. Further studies are required to adopt a broader longitudinal approach to explore
the long-term impact of Al, variability, and to provide recommendations for its integration in different learning
contexts.
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