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Abstract

Background: Artificial Intelligence has become an invaluable tool in
academia, offering instant feedback, personalized learning
experiences, and support for various academic tasks. This study
investigates the impact of ChatGPT, an Al-driven language model, on
developing critical thinking, evaluation, and independent judgment
skills among higher education students across various academic
disciplines.

Method: This research uses a systematic literature review
methodology to examine studies from Scopus and Education
Resources Information Center (ERIC), covering publications from
2023 to 2024. A total of 19 documents were included and analyzed
in depth to address two research questions: (1) the effect of
ChatGPT on the development of student's critical thinking skills in
higher education, and (2) the impact of ChatGPT on students' ability
to evaluate information and form independent judgments critically

Results: Findings reveal that ChatGPT can enhance students' critical
thinking by facilitating quick access to diverse perspectives, aiding
information analysis, and supporting argument construction.
However, over-reliance on Al can hinder students' motivation for
self-reflection and critical evaluation, raising concerns about
academic integrity and the verification of Al-generated content.

Conclusions: To maximize the educational benefits of ChatGPT,
educators must provide guidance on its responsible use,
encouraging students to apply critical judgment and verify
information accuracy.
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1. Introduction

Rapid advances in artificial intelligence (Al), particularly in natural language processing (NLP),
have introduced new tools that are transforming various sectors, including education (Silva & Janes,
2021). One of the most widely used Al tools in education is ChatGPT, a large language model
developed by OpenAl (Javaid et al., 2023). ChatGPT offers numerous benefits, such as automated
assessment, language translation support, and personalized learning experiences (Javaid et al., 2023;
Sok & Heng, 2023). It can also serve as a virtual tutor and facilitate the exchange of research ideas
(Sok & Heng, 2023). Moreover, this Al model demonstrates remarkable capabilities in generating
human-like text, responding to commands, and engaging in complex problem-solving tasks
(Nikolopoulou, 2024).

In higher education, ChatGPT has the potential to reshape the learning experience by providing
instant feedback, generating personalized learning materials, and offering innovative approaches to
information processing (Adiguzel et al., 2023). Students can use ChatGPT to clarify complex concepts,
receive writing assistance, or simulate academic discussions, fostering a more interactive and
customized learning environment (Klayklung et al., 2023). Additionally, ChatGPT supports self-
directed, independent learning by offering personalized assistance and resources (Baskara, 2023).
Educators can leverage this technology to streamline workflows, automate administrative tasks, and
develop new methods to engage students through Al-driven learning platforms (Anandhi &
Keerthana, 2024). However, the convenience provided by ChatGPT raises concerns regarding
academic integrity, privacy, and ethical implications (Rahman & Watanobe, 2023; Tajik & Tajik, 2024).

The presence of ChatGPT raises concerns about the development of critical thinking skills and
the potential inhibition of human relationships (Graefen & Fazal, 2024). Overreliance on ChatGPT
may diminish analytical thinking skills and impact students' cognitive abilities, particularly in critical
thinking (Bai et al., 2023; Baidoo-Anu & Ansah, 2023). Critical thinking, defined as the ability to
evaluate information, make reasonable judgments, and arrive at sound decisions, is a critical
component of higher education that may be affected by Al usage (Essien et al., 2024). This skill is
crucial for 21st-century learners, especially in higher education, where students must develop the
capacity to analyze information, solve problems, and make independent decisions (Akhvlediani et al.,
2023; Nufus et al., 2023).

Research suggests that while Al can enhance lower-level cognitive skills, it may challenge the
development of higher-order thinking (Essien et al., 2024). Easy access to Al support might
undermine the development of essential analytical skills, as students may become overly dependent
on technology to tackle academic challenges (Murtiningsih et al., 2024). However, some researchers
argue that ChatGPT can enhance students' critical thinking by helping them structure their thoughts,
refine arguments, and engage in reflective writing (Essel et al., 2024; Tseng & Lin, 2024). ChatGPT has
the potential to foster critical thinking through self-regulation, offering frameworks and aiding in the
evaluation of generated responses (Berg & Plessis, 2023). Existing literature presents diverse
perspectives, with some scholars cautioning that Al tools could hinder the development of critical
skills, while others assert that Al can complement learning when applied effectively (Vargas-Murillo
et al., 2023). This variation in viewpoints underscores the need for further exploration from different
sources and perspectives to understand better the implications, consequences, and
recommendations related to ChatGPT's role in higher education.

Several studies have explored using Al tools, such as ChatGPT, in educational settings, examining
their potential to enhance learning outcomes. For example, Susnjak (2024) investigated ChatGPT's
role in maintaining academic integrity during online assessments, suggesting that although Al models
can manage complex multimodal questions, they also introduce risks to academic honesty. Similarly,
Duran (2024) analyzed the effects of Al on pedagogical practices and found that while ChatGPT can
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increase efficiency, it raises concerns about diminishing human interaction and students' critical
thinking skills. These studies emphasize Al's dual impact on education, primarily focusing on technical
and ethical implications rather than how these tools shape cognitive skills, such as critical thinking.

Additionally, Sanchez-Ruiz et al. (2023) noted that while students quickly adopt ChatGPT for
problem-solving, concerns remain about its impact on developing lateral thinking skills, particularly
crucial for engineering students. Rahman and Watanobe (2023) and Nikolic et al. (2023) addressed
the challenges ChatGPT poses in terms of plagiarism and assessment authenticity, suggesting that
the tool's capacity to produce near-perfect answers raises questions about its influence on fostering
or hindering critical analysis. While these studies provide valuable insights, they reveal a significant
gap in understanding ChatGPT's direct impact on students' cognitive development, particularly in
critical thinking.

Despite the growing integration of ChatGPT into educational practices, there remains a lack of
systematic analysis of its direct impact on students' critical thinking skills. Previous research has
primarily focused only on ChatGPT's utility in enhancing academic performance or maintaining
academic integrity without thoroughly examining its effect on students' ability to assess and
synthesize information critically. Additionally, the influence of ChatGPT across various academic
disciplines still needs to be explored; most studies have focused on STEM fields, with a limited
investigation into its effects within the humanities and social sciences.

This study aims to fill this gap by comprehensively analyzing ChatGPT's influence on developing
critical thinking skills across disciplines in higher education. It specifically seeks to understand how
ChatGPT impacts students' abilities to evaluate information, reason independently, and engage in
critical thinking. The following research questions guide this study.

1. How does the use of ChatGPT affect the development of critical thinking skills among
university students across different disciplines?

2. What specific effects does ChatGPT have on college students' abilities to critically evaluate
information and to form independent judgments in higher education?

2. Literature Review

Artificial intelligence (Al) technologies, such as ChatGPT, have transformed the higher education
landscape by providing personalized learning experiences, virtual assistants, automated assessments,
content creation, material recommendations, time management tools, research assistance,
translation support, and virtual laboratory simulations (Nikolopoulou, 2024). The emergence of
ChatGPT has enhanced learner engagement, simplified administrative tasks, and facilitated
interdisciplinary collaboration (Dempere et al., 2023). However, concerns exist regarding academic
integrity, the development of critical thinking, and potential biases resulting from this technology's
advancement (Vargas-Murillo et al., 2023). In response to these concerns, integrating ChatGPT into
higher education requires carefully evaluating its implications (Nikolopoulou, 2024). ChatGPT should
be viewed as a complementary learning tool that needs critical human evaluation and review
(Graefen & Fazal, 2024).

2.1 The Role of Critical Thinking in Higher Education

Critical thinking is a rational and reflective skill focused on assessing beliefs and making informed
decisions (Ennis, 2018). It involves objectively analyzing information, logically evaluating data and
arguments, and developing creative solutions through careful analysis (Anderson et al., 2001). This
skill enables individuals to challenge and revise their views based on verified facts (Ehlers, 2020).
Additionally, critical thinking complements other reasoning skills, such as reflection and problem-
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solving (Michalon & Camacho-Zufiiga, 2023). It encompasses various abilities, including analysis,
explanation, interpretation, evaluation, inference, and self-regulation (Facione, 2011). The capacity
to critically assess ideas, situations, and arguments is essential for cultivating strong critical thinking
skills (Raskin, 2020).

Critical thinking skills are essential in higher education for supporting students' academic success
(Andreucci-Annunziata et al., 2023). Students in higher education must be able to analyze, evaluate,
and synthesize information to make appropriate decisions and engage in reflective decision-making
(Katsamakas et al., 2024). Beyond simple memorization, critical thinking encourages students to
explore opposing views, challenge assumptions, and develop well-supported arguments (Berg, 2024).
These abilities are crucial for tackling complex problems and adapting to the rapidly evolving
demands of diverse professions. As Bennett and Abusalem (2024) defined, critical thinking includes
a range of cognitive processes necessary for rigorous academic research and intellectual
development, such as interpretation, analysis, evaluation, and inference.

According to (Guo & Lee, 2023), cultivating critical thinking skills in higher education is essential
to prepare students for the challenges they will encounter in both personal and professional contexts.
This development requires students to engage with diverse perspectives, assess persuasive
arguments, and apply their knowledge to practical situations. Critical thinking skills are vital for
academic success and for making thoughtful decisions and addressing problems across various
professional domains (Supianto et al., 2024). For example, science, law, and business professionals
must assess evidence, analyze data, and reach reasoned conclusions (Essien et al.,, 2024).
Consequently, higher education institutions prioritize developing students' critical thinking skills,
equipping them to adapt to complex environments and fostering lifelong learning (Fiialka et al.,
2023).

Furthermore, critical thinking encourages students to question established views and consider
innovative solutions, promoting an environment of inquiry and intellectual curiosity. This approach
enhances students' analytical abilities and prepares them to seize new opportunities and face
challenges within their areas of study (Berg & Plessis, 2023). Emphasizing critical thinking is vital to
ensuring that students are equipped to make meaningful contributions to their communities and
professions, especially as higher education continues to evolve amid social changes and technological
advancements (Bennett & Abusalem, 2024).

2.2 ChatGPT as a Tool for Enhancing Critical Thinking

The Al-driven language model has become a valuable resource in higher education, offering
innovative ways to help students develop critical thinking skills. ChatGPT is an interactive platform
that encourages students to explore alternative viewpoints and challenge their preconceptions,
fostering greater engagement with academic subjects (You, 2024). For instance, ChatGPT can provide
counterarguments, alternative perspectives, or requests for further clarification in response to
students' questions or arguments, prompting them to consider topics more thoroughly (ipek et al.,
2023). This dynamic exchange of ideas fosters an environment where students can sharpen their
critical thinking skills and build stronger, more comprehensive arguments. In addition to enhancing
debating skills, ChatGPT also plays a key role in encouraging inquiry and curiosity—both essential
components of critical thinking.

As described by Anderson et al. (2001), critical thinking involves taking in information, analyzing,
and evaluating it before concluding—a process that can be supported by the interactive conversation
ChatGPT provides. By offering students quick and diverse responses to their questions, ChatGPT
stimulates further exploration and discovery (Mai et al., 2024). This iterative approach encourages
students to delve deeper into complex topics, broadening their understanding and facilitating deeper
analysis. In this context, Anderson asserts that the ability to thoroughly understand and evaluate
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concepts is fundamental to developing critical thinking (Anderson et al., 2001). For instance, students
can use ChatGPT to explore different aspects of a subject, such as theoretical frameworks or empirical
data, which they can then critically assess and integrate into their work (Mohebi, 2024).

When using ChatGPT to study texts, data, or arguments, students must critically assess the Al's
output, compare it with other sources, and make informed judgments (Faisal, 2024). This process, as
outlined by Bloom, includes the ability to evaluate information based on relevant criteria, a key
component of critical thinking (Anderson et al., 2001). By engaging in these activities, students
enhance their evaluative abilities and learn how to navigate the complexities of Al-generated content,
ensuring the accuracy and quality of their academic work (Klimova et al., 2024). At this stage,
instructors must provide careful guidance to successfully integrate ChatGPT into learning (Bennett &
Abusalem, 2024). Educators must ensure that students remain active learners and use ChatGPT to
support critical engagement with information rather than as a substitute (Supianto et al., 2024). As
Bloom warns, students should actively participate in the learning process, testing and questioning
knowledge rather than passively accepting information (Anderson et al., 2001).

3. Methodology

This study employed a systematic literature review method based on the Preferred Reporting
ltems for Systematic Reviews and Meta-Analyses (PRISMA) framework, which involves four main
stages: identification, screening, eligibility, and inclusion, as illustrated in Figure 1 (Moher et al., 2009;
Page et al., 2021). The literature search utilized the Scopus and ERIC databases, covering publications
from 2023 to 2024 because ChatGPT was just released at the end of 2022. These databases were
selected for their user-friendly interfaces, support for the article screening process, and reputation
as widely referenced sources of international journals (Salido et al., 2024). This systematic review
aims to provide an overview of the impact of ChatGPT on the development of student's critical
thinking skills in higher education. Additionally, this study aims to understand the influence of
ChatGPT on students' abilities to evaluate and assess information critically and independently.

c
.g Record identified through

& database searching p Duplicate record

= ERIC=16 9 n=12

= Scopus =73

=

o0 A Article excluded, with reasons
g Record screened (books, not open access,

o n=77 ?| proceeding, other manuscript,
s not English language)

n n=46

> 4 ,

% Full-text article assessed Text articles that q(_) not focqs on
] for eligibility 3| the use of Al or critical thinking in
bo higher education

] n=31 n=12

g \ 4

T | |Articles included in the study

E n=19

Figure 1. PRISMA flow chart
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3.1 Literature Search and Study Selection Criteria

The literature search for this study was conducted on August 21, 2024, using the Scopus and
ERIC databases. The search string applied was "critical thinking" AND Al AND ChatGPT AND (higher
education OR university OR college). After identifying relevant documents, the next step involved
filtering to determine which articles met the inclusion criteria for the study. Several criteria were
established for the screening process, including removing duplicate documents, applying exclusion
and inclusion criteria, focusing on articles relevant to the research objectives, and limiting the
selection to empirical research types only.

The ERIC database's inclusion criteria specified "peer-reviewed only" and "Full text available on
ERIC." On the Scopus database, the search was refined to include documents categorized as
published articles in the final publication stage, sourced from journals, written in English, and openly
accessible. The final screening step involved a preliminary reading of the articles to exclude irrelevant
content, including eliminating review-type articles.

Figure 1 illustrates that 89 documents were identified in the initial phase, comprising 16 from
the ERIC database and 73 from the Scopus database. There were 12 duplicate documents present in
both databases. These duplicates were removed, resulting in 77 documents proceeding to the
screening phase. During the screening phase, the 77 documents were assessed based on the
inclusion and exclusion criteria, eliminating 46 documents. This screening process left 31 documents
in the eligibility phase. In this phase, a final screening was conducted using speed reading techniques
to determine the relevance of documents to the research objectives. The final screening of these 31
documents resulted in 19 articles being included in the study, while 12 articles were excluded.

3.2 Analyzing of Data

The nineteen selected articles in this systematic literature review were carefully examined and
summarized using a deductive thematic analysis approach (Nowell et al., 2017). This approach
involved identifying and categorizing themes based on the research questions. Two main themes
emerged in response to the research questions: (1) the impact of ChatGPT on the development of
student's critical thinking skills in higher education, and (2) the specific influence of ChatGPT on
students' ability to evaluate information and form independent judgments critically. Data extraction
focused on findings directly relevant to these themes. The extracted data were then synthesized to
provide a comprehensive understanding of ChatGPT's role in fostering critical thinking skills among
college students and to identify emerging patterns or gaps in the literature. Through a rigorous review
process, this study aims to draw meaningful conclusions that contribute to the broader discourse on
the role of Al in higher education.

4. Results

The first research question was associated with the perception of boredom between teachers
and students in virtual and in-person classes. More teachers (n = 9) considered virtual learning much
more boring than offline classes (n = 5). The most common reasons were (i) a lack of ability to sense
students’ presence and (ii) a one-way, non-interactive essence of teaching.

The systematic review results examine the impact of ChatGPT use in higher education and focus
on insights from 19 selected articles. The findings are organized into two overarching themes based
on theresearch: its effects on students’ critical thinking development and their evaluative judgement.

4.1 Effects on Students' Critical Thinking Development Across Disciplines

Table 1 provides data on the effects of ChatGPT usage on developing students' critical thinking
skills across various domains in higher education. These findings offer research context and insights
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into the positive and negative influences of ChatGPT on students' cognitive development and critical
thinking abilities across different fields of study in higher education.

Table 1. ChatGPT Effect on Students' Critical Thinking Development

Authors, year

Context

Positive Effect

Negative Effect

(Michel-
Villarreal et al.,
2023)

(Essel et al,,
2024)

(Fiialka et al.,
2023)

(Michalon &
Camacho-
Zufiiga, 2023)

(Berg & Plessis,
2023)

(Barana et al,,
2023)

Ethnographic
approach to
understanding
ChatGPT's challenges
and opportunities.

Mixed-methods
approach examining
ChatGPT’s impact on
creative, reflective,
and critical thinking in
Ghanaian university
students.

Survey approach on Al
benefits and
challenges, including
text-generative
models like ChatGPT,
in Ukrainian
education.

Action research on
integrating ChatGPT in
learning activities for
international relations
students at a Mexican
private university.

Qualitative approach
to teacher education
and training on
ChatGPT use in lesson
planning, critical
thinking, and
openness.

Study on
mathematical
problem-solving and
critical thinking,

Not explicitly stated but
suggests transformative
potential with relevant
insights that aid cognitive
skill development.

ChatGPT positively impacts
creative and reflective
critical thinking, enhancing
cognitive skills.

Not explicitly stated, but
notes personalized
learning support, aiding
research, content creation,
and professional
development.

ChatGPT strengthens
communication skills,
critical thinking, and logical
reasoning, helping
students articulate
thoughts and
communicate effectively.

ChatGPT provides
resources and access to
lesson plans, aiding critical
thinking and problem-
solving skills.

ChatGPT supports
problem-solving strategies
and critical thinking by
encouraging students to
verify solutions and

Potential biases in data
analysis, with limitations
in information
replication due to
memory constraints.

Not mentioned.

ChatGPT may generate
biased or inaccurate
information, leading to
misconceptions;
improper use could limit
creativity and reduce
critical thinking.

Not mentioned.

Not mentioned.

Risk of misinformation;
however, errors can be
constructively
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(Cong-Lem et
al., 2024)

(Tseng & Lin,
2024)

(Berg, 2024)

(Klimova et al.,
2024)

(Banihashem
et al., 2024)

(Ogunleye et
al., 2024)

focusing on ChatGPT
use for combinatorics.

Exploration of
ChatGPT in teaching
English as a Foreign
Language (EFL) in
Vietnam.

Innovative integration
of ChatGPT in
university-level EFL
writing courses.

Use of GenAl,
including ChatGPT, to
enhance teaching
practicesin a
distance-learning
master’s program in
South Africa.

Exploration of
students' attitudes
toward ChatGPT use
in foreign language
learning.

Comparative analysis
of ChatGPT-generated
feedback and peer
feedback on
argumentative essay
writing in higher
education.

Evaluation of GenAl in
STEM fields to assess
its impact on learning
and student
development.

explore new problem-
solving approaches.

Not directly related to
critical thinking but notes
ChatGPT’s potential in
teaching and learning
when used responsibly.

ChatGPT promotes critical
thinking and empowers
students to enhance
writing quality and
efficiency through
feedback and ideas.

GenAl aids in refining
teaching practices,
offering personalized
tutoring, simplifying
English text and
translation, organizing
assessments, and fostering
critical thinking.

Not explicitly stated but
notes that students are
encouraged to use
ChatGPT in learning
activities; assists teachers
in preparing materials and
assessments.

Constructive feedback
from ChatGPT can
complement peer
feedback, particularly on
cognitive frameworks and
critical analysis skills.

GenAl, including ChatGPT,
demonstrates good
subject knowledge,
problem-solving,

recognized and
corrected by students.

Over-reliance on Al
could inhibit knowledge
development, critical
thinking, and language
skills.

Not mentioned.

Concerns about
accuracy, bias, and
reliability of GenAl-
generated text, which
may affect critical
thinking.

ChatGPT challenges
teachers to adapt
instruction and
assessment to enhance
cognitive, creative, and
critical thinking.
Concerns about
plagiarism and data
privacy.

Not explicitly stated but
mentions that essay
quality does not
influence feedback from
either ChatGPT or
students.

Unethical use may limit
intellectual challenges
necessary for critical
thinking and problem-
solving; biases may lead
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(Guo & Lee,
2023)

(Mohammed
et al., 2024)

(Stampfl et al.,
2024)

(Valova et al,,
2024)

(Chan & Lee,
2023)

(Essien et al.,
2024)

Exploration of
ChatGPT as a large
language model for
critical thinking in
introductory
chemistry courses.

Exploration of senior
pharmacy students'
experiences with Al,
particularly ChatGPT,
through interviews.

Exploration of
ChatGPT use in role-
playing to enhance
learning experiences
in @ master’s program
in Cloud Computing.

Survey-based
exploration of
ChatGPT’s impact on
students' critical
thinking and
intellectual
development in
education.

Exploration of
generative Al use in
higher education
involving Gen X and
Gen Y educators’
perspectives.

Mixed-methods
approach exploring
ChatGPT's impact on
critical thinking in UK

analytical, and critical
thinking skills.

ChatGPT enhances critical
thinking by offering
diverse perspectives and
challenging students
through analysis and
complex concept
exploration.

Not explicitly stated, but
students found ChatGPT
useful for academic tasks,
particularly writing, saving
time on assignments.

ChatGPT enhances student
engagement, critical
thinking, and
communication, applying
theoretical knowledge
effectively and supporting
digital literacy aligned with
SDGs.

Not explicitly stated but
notes ChatGPT organizes
internet information,
saving students time and
effort, and provides
personalized feedback
anytime with internet
access.

Not directly related to
critical thinking but notes
GenAl’s productivity,
problem-solving, and
decision-making support.

GenAl, including ChatGPT,
can improve critical
thinking, even at lower
Bloom’s taxonomy levels,

to academic
inaccuracies.

Issues with validating
ChatGPT’s information
sources; some content
may lack quality.

Concerns that ChatGPT
may not improve critical
thinking or writing skills,
with continued use
possibly reducing
motivation to learn new
academic skills.

Not mentioned.

Risk of students learning
incorrect or biased
information if they rely
on ChatGPT without
verifying accuracy.
Concerns about
academic integrity and
plagiarism.

Concerns about
excessive reliance on Al,
ethical implications, and
impact on pedagogy.

Concerns about
reliability, accuracy, and
ethical implications.
Improper Al integration
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graduate business and inspire advanced may shift educators'
students. educational tool creation.  roles from information
providers to facilitators.

(Esmaeil et al.,  Exploration of Not explicitly stated but Accuracy of ChatGPT’s
2023) students' perceptions  notes ChatGPT aids in information may be
of ChatGPT in quickly accessing limited; over-reliance
argumentative information, guiding may hinder critical
writing. students, and improving thinking and pose
argumentative writing plagiarism risks.
efficiency.

Table 1 shows that ChatGPT in higher education has garnered significant attention from
researchers across various fields, including digital education, language teaching, mathematical
problem-solving, STEM disciplines, chemistry, pharmacy, and business. The analysis shows that
ChatGPT has a range of impacts on developing critical thinking skills in higher education. Many studies
highlight that ChatGPT can support critical thinking by providing easy access to information, allowing
students to broaden their perspectives, and exposing them to various relevant viewpoints.
Additionally, ChatGPT is reported to facilitate the learning process, enhance cognitive skills, and
enable a more profound understanding through the analysis of complex information. It also aids
students in improving their communication and argumentation skills. As a supportive tool, ChatGPT
allows students to develop critical thinking in a more structured way, with the assistance of feedback
and Al-generated ideas.

However, not all findings indicate positive impacts. Some studies reveal risks of over-dependence
on ChatGPT, which may impede the development of students' critical thinking skills. For instance,
frequent reliance on Al to complete academic tasks can reduce students' motivation to delve deeper
into information and hinder the development of analytical skills. Moreover, concerns about potential
biases in ChatGPT's data and the accuracy of the information it provides have been raised. Some
studies point out that inaccurate or biased information could lead to misunderstandings, ultimately
compromising learning. Issues related to academic integrity, such as plagiarism and data privacy, are
risks associated with ChatGPT.

Despite these challenges and potential risks, ChatGPT is regarded as an effective tool for
enhancing productivity and offering a more personalized learning experience. Some studies suggest
that ChatGPT acts as a catalyst, encouraging students to explore various information sources and
hone their problem-solving skills. However, the effectiveness of ChatGPT largely depends on how it
is used and students' abilities to verify information and apply a critical lens to Al-generated content.

4.2 Effects on Critical Evaluation and Independent Judgment in Students

Table 2 presents findings on ChatGPT's impact on students' abilities to critically evaluate
information and form independent judgments. It underscores how ChatGPT influences. Based on
Table 2, various studies indicate that ChatGPT has diverse impacts on students' abilities in critical
evaluation and independent judgment across different scientific fields. Many studies suggest that
ChatGPT can enhance critical evaluation by providing rapid access to and selection of relevant
information. This tool enables students to gain broader perspectives and sharpen their evaluative
skills, which helps construct arguments and assess the quality of the information they encounter.
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Some studies also reveal that ChatGPT boosts students' confidence in evaluating information
independently, although concerns remain regarding potential biases in the Al-generated content.

Table 2. Effects of ChatGPT on Critical Evaluation and Independent Judgment

Author (s), Year

Effect on Critical Evaluation

Effect on Independent Judgement

(Michel-
Villarreal et al.,
2023)

(Essel et al.,
2024)

(Fiialka et al.,
2023)

(Michalon &
Camacho-
Zufiiga, 2023)

(Berg & Plessis,
2023)

(Barana et al.,
2023)

(Cong-Lem et
al., 2024)

(Tseng & Lin,
2024)

Not specified

ChatGPT assists students in
selecting and critically evaluating
information, enhancing their
thinking skills.

ChatGPT helps students evaluate
information critically, but they
recognize the need to be cautious
about potential biases.

Not explicitly mentioned, but it is
indicated that after six sessions
using Al, students were able to
strengthen their communication,
critical thinking, and logical
reasoning.

Not specified

While not explicitly stated, it is
noted that students need to verify
ChatGPT’s solutions and compare
them with their own to
demonstrate a critical evaluation
process.

Not explicitly mentioned, but
teachers perceive Al reliance as a
barrier to developing students’
critical thinking and language
competence.

Interaction with GPT-3.5 provides
direct feedback that helps students
improve writing structure, showing

Not specified

Experience with ChatGPT enables
students to make better, independent
decisions in academic tasks based on
careful consideration of the information
obtained.

Students should exercise caution with
ChatGPT to avoid misunderstandings
and misuse that could diminish critical
thinking and creativity in decision-
making.

Not specified

Not specified

Not explicitly mentioned, but the study
suggests students need to take
independent steps to verify solutions
and explore new problem-solving
approaches.

Not specified

Students collaborate with GPT-3.5 to
develop their own writing style,
reflecting their independent decisions
on utilizing this technology.
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(Berg, 2024)

(Klimova et al.,
2024)

(Banihashem
etal., 2024)

(Ogunleye et
al., 2024)

(Guo & Lee,
2023)

(Mohammed
et al., 2024)

(Stampfl et al.,
2024)

(Valova et al,,
2024)

(Chan & Lee,
2023)

their ability to evaluate Al-
generated information.

Not specified

Not explicitly mentioned, but
students find this technology useful
for learning, despite concerns
about its impact.

ChatGPT’s feedback is descriptive
and guides students on essay
writing, whereas peer feedback
focuses more on identifying issues
within the essay.

While GenAl demonstrates subject
knowledge, problem-solving, and
critical thinking, unethical use may
limit students' learning
development.

ChatGPT aids students in
confidently posing sharp questions,
analyzing information, and
understanding complex concepts,
although they face challenges in
validating information sources.

Students recognize that although Al
aids in task completion, its use
could negatively affect their
motivation to learn new academic
skills.

ChatGPT helps students engage and
develop critical thinking and
communication skills.

Students tend to accept answers
from ChatGPT without verification,
which can limit their critical
thinking skills, indicating a lack of
critical evaluation.

GenAl enhances student
productivity and efficiency.

Not specified

Not explicitly mentioned, but students
are aware of the challenges educators
face in adjusting their teaching and
assessment approaches.

Students can consider and make
decisions based on the feedback they
receive.

Students independently decide on
GenAl use based on their assessments,
contributing to understanding how it
affects their learning.

Students view ChatGPT as a tool that
can enhance critical thinking skills.

While ChatGPT is beneficial, students
believe it does not replace the
importance of developing critical
thinking and writing skills
independently.

Students acknowledge that Al in
education assists them in applying
practical knowledge and developing
other essential skills.

Students may be tempted to use
ChatGPT for quick task completion,
potentially hindering critical thinking
and intellectual growth. No explicit
information on independent decision-
making.

Gen Z students show optimism towards
using GenAl in education.
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(Essien et al., ChatGPT significantly improves Not explicitly stated, but suggests

2024) critical thinking at basic levels of students need to consider ethical and
Bloom’s taxonomy. accuracy aspects when using Al.

(Esmaeil et al., ChatGPT provides information, Students indicate a need for self-

2023) guidance, and cost/time efficiency,  regulation in using ChatGPT to avoid
though it has limitations in plagiarism.

accuracy. Over-reliance could
reduce critical thinking skills.

ChatGPT is also seen as a tool that can foster students' independent judgment abilities, albeit
with certain risks that need to be anticipated. Several studies emphasize that ChatGPT can help
students make academic decisions independently, particularly in situations requiring problem-solving
or complex information assessment. However, reliance on Al for academic tasks could diminish
students' motivation to deepen their critical thinking skills. Some studies caution that college
students should be mindful when using ChatGPT to avoid misunderstandings or undermining their
evaluative capabilities.

Moreover, ChatGPT is a supportive tool that aids students in enhancing the quality of their
academic work, especially regarding concept comprehension and problem-solving. Many studies
suggest that students should verify the accuracy of information provided by ChatGPT and cross-check
it with other sources to ensure its reliability. This underscores that, while ChatGPT can facilitate the
critical evaluation process, students' active involvement is essential to prevent potential errors or
biases in the information received.

5. Discussion
5.1 Efffects on Students' Critical Thinking Development Across Disciplines

Findings from various studies suggest that ChatGPT has the potential to support the
development of critical thinking in higher education, aligning with the indicators proposed by Facione
(2011), which include interpretation, analysis, evaluation, inference, explanation, and self-regulation.
ChatGPT can assist students in improving their ability to interpret and analyze information; as Michel-
Villarreal et al. (2023) noted, this technology provides diverse insights, enabling students to compare
different perspectives. In teaching English as a foreign language (EFL), ChatGPT helps students
organize their writing and encourages structural improvement through immediate feedback (Cong-
Lem et al., 2024; Tseng & Lin, 2024). This aligns with Ennis (2018) assertion that critical thinking
enables individuals to challenge and revise views based on factual evidence. Fiialka et al. (2023)
further observed that by offering a broad range of information and perspectives, ChatGPT promotes
explanation and inference, which helps students formulate more critical ideas. In this way, ChatGPT
supports students' reflective ability in developing hypotheses and assumptions, which is an essential
part of critical thinking, where students must evaluate concepts and analyze ideas (Anderson et al.,
2001; Raskin, 2020).

ChatGPT also facilitates explanation and evaluation within collaborative learning environments.
By offering quick access to relevant information, efficient data processing, and engaging students in
analysis and evaluation, ChatGPT promotes the development of critical thinking skills (Chan & Lee,
2023; Esmaeil et al., 2023; Mohammed et al., 2024). It enhances students' communication and logical
reasoning skills—key components of critical thinking—by helping them articulate their thoughts
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clearly (Michalon & Camacho-Zuiiiga, 2023). ChatGPT encourages students to ask critical questions
and analyze complex information (Guo & Lee, 2023). By acting as a catalyst for deeper discussions,
ChatGPT invites students to engage actively by asking questions and developing explanations based
on available data (Barana et al., 2023; Michalon & Camacho-Zufiiga, 2023). These findings are
consistent with Ennis (2018) emphasis on analysis and evaluation as crucial to critical thinking, which
helps students assess arguments and make informed decisions based on valid data. Barana et al.
(2023) also observed that ChatGPT can enhance students' mathematical problem-solving skills by
helping them verify their answers against Al-generated problem-solving strategies, aligning with the
self-regulation aspect of critical thinking. This statement aligns with Anderson et al. (2001) assertion
that evaluating and critiquing information is essential for developing sophisticated reasoning skills,
leading to a more comprehensive understanding and integration of knowledge.

However, a primary challenge in using ChatGPT is ensuring that students remain active
participants in learning (Sanchez-Ruiz et al., 2023). Students must recognize that ChatGPT is a tool
meant to support, not replace, deep and independent critical thinking (Fiialka et al., 2023; Stampfl et
al., 2024; Valova et al., 2024). Guo and Lee (2023) emphasized that over-reliance on ChatGPT could
reduce students' ability to critically assess the information provided, as Al-generated content may
contain biases or inaccuracies. Anderson et al. (2001) noted that critical thinking requires continuous
evaluation and reflection on one's conclusions to avoid dependence on any single source of
information. Klimova et al. (2024) similarly stressed the importance of self-regulation in using Al
technology, enabling students to verify the accuracy of information independently. This finding aligns
with Ehlers (2020) perspective that critical thinking involves reflective assessment of beliefs and
decisions. Valova et al. (2024) also warned that over-dependence on ChatGPT could hinder the
development of deep reflection and analysis skills, essential for becoming independent, critical
learners.

Educator guidance is crucial in optimizing ChatGPT's role in fostering critical thinking. Teachers
should guide students in using ChatGPT wisely and emphasize the need to verify Al-generated
information (Cong-Lem et al., 2024). Mohammed et al. (2024) and Banihashem et al. (2024) noted
that effective educator guidance can prevent over-reliance on ChatGPT, helping students strengthen
their self-regulation and critical evaluation skills. Ehlers (2020) argues that critical thinking extends
beyond acquiring information to include reflective evaluation. Anderson et al. (2001) further
emphasized that while external tools and frameworks can aid learning, the internal processes of
reflection and self-evaluation are irreplaceable in developing genuine critical thinking. Essien et al.
(2024) and Ogunleye et al. (2024) agree, suggesting that guidance in using ChatGPT can help students
cultivate the comprehensive critical thinking skills needed for academic and professional success. This
finding aligns with Raskin (2020) principles of reflection and self-awareness in critical thinking.
Supianto et al. (2024) view that evaluating Al-generated content is essential for enhancing learning.

5.2 Effects on Critical Evaluation and Independent Judgment in Students

Based on findings from various studies, ChatGPT influences the development of students' critical
evaluation and decision-making skills. This technology gives students faster access to information,
which they can use to assess various solutions to academic challenges (Mohammed et al., 2024).
ChatGPT aids students in selecting and critically evaluating information within the context of their
academic tasks. For example, research in Ghana demonstrated an increase in students' critical
thinking skills following their use of ChatGPT to filter relevant information (Essel et al., 2024). This
finding aligns with Facione (2011), who assert that critical thinking requires the ability to analyze,
interpret, evaluate, and regulate information. Furthermore, Anderson et al. (2001) emphasizes the
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importance of understanding and evaluating complex concepts, a process that is greatly facilitated
by Al tools like ChatGPT.

Some studies indicate that students develop critical evaluation skills through reflection and
engagement with information generated by ChatGPT (Tseng & Lin, 2024). They need to distinguish
between the Al's output and their assessments of the information's accuracy Barana et al. (2023),
which supports Ennis (2018) emphasis on the role of evaluation and reflection in critical thinking.
Thus, ChatGPT in higher education not only facilitates faster problem-solving but also encourages the
enhancement of students' critical thinking and independent decision-making skills (Klimova et al.,
2024; Michalon & Camacho-Zufiiga, 2023; Stampfl et al., 2024). However, while ChatGPT can
streamline learning and task completion, users must apply it judiciously to avoid hindering critical
thinking and creativity.

ChatGPT also enhances independent decision-making skills, mainly as students learn when and
how to use the technology effectively (Banihashem et al., 2024, Essel et al., 2024; Ogunleye et al.,
2024). Additionally, some studies emphasize the importance of adopting a thoughtful approach to
using ChatGPT to address challenges associated with Al technology, especially those that could
potentially diminish independent decision-making skills (Fiialka et al., 2023; Klimova et al., 2024). This
perspective aligns with the findings of Vargas-Murillo et al. (2023), which indicate that while students
recognize the advantages of ChatGPT in accelerating task completion, they also understand that
informed decisions about its use should be made based on a comprehensive awareness of its benefits
and risks. Anderson et al. (2001) framework for thinking critically supports this approach, emphasizing
the need for self-regulation and reflection to guide decisions on when and how to integrate Al tools
into learning processes. Furthermore, other research suggests that students’ experiences with
ChatGPT strengthen their capacity for independent thinking and improve their ability to assess
academic situations. However, an over-reliance on Al may reduce their motivation to develop other
essential skills actively (Fiialka et al., 2023).

The use of ChatGPT shows potential for enhancing critical evaluation skills across various
educational contexts. In language education, for example, ChatGPT helps students improve their
writing structure and provides immediate, relevant feedback (Klimova et al., 2024; Tseng & Lin, 2024).
Anderson et al. (2001) emphasis on iterative learning and constant evaluation aligns with this
application, as students continually refine their work based on Al feedback. In mathematical problem-
solving, students critically evaluate solutions offered by ChatGPT by comparing them with their own
independently generated solutions (Barana et al., 2023). ChatGPT can also suggest alternative
solution strategies that enrich students' knowledge. In STEM education, ChatGPT aids students in
grasping complex concepts and bolstering their confidence in critical thinking, although they often
feel the need to verify information independently (Guo & Lee, 2023). Anderson et al. (2001) also
emphasized that the ability to critically evaluate and cross-check information is a core component of
developing deep knowledge in scientific and technical fields. Despite its benefits, educator guidance
remains essential to ensure students maintain critical evaluation skills and independent judgment
when using ChatGPT.

6. Conclusion

This study highlights the impact of Al on students' critical thinking skills and autonomous
judgment across various fields of higher education. Examining the literature reveals that the effects
of ChatGPT in higher education vary depending on its use. ChatGPT supports the development of
critical thinking, critical evaluation, and independent judgment skills by enabling students to access,
analyze, and evaluate information more efficiently. These skills strengthen their capacity to think
critically and make informed decisions. The tool also broadens students' perspectives and aids in
forming comprehensive arguments that are applicable across diverse disciplines. Additionally,
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ChatGPT facilitates the development of independent judgment by allowing students to explore
solutions and make decisions autonomously, boosting their confidence in handling academic tasks.

However, this study also highlights some potential negative impacts. More reliance on ChatGPT
may reduce students' motivation to cultivate self-reflection and evaluation skills, essential for deep
critical thinking. There is also a risk that students may accept information from ChatGPT without
verifying its accuracy, which could hinder their ability to assess and process information critically. To
mitigate these challenges, educators must provide appropriate guidance, encourage students to use
ChatGPT judiciously and emphasize the importance of verifying Al-generated information's accuracy
and potential biases. Furthermore, students should be encouraged to analyze and reflect critically
when using ChatGPT. With this approach, ChatGPT can be integrated into higher education as an
effective and responsible tool for supporting learning activities and fostering critical skills
development.

Based on these findings, educators are advised to provide structured guidance to ensure
responsible use of ChatGPT in higher education. This focus includes designing activities that
encourage students to critically evaluate and verify Al-generated content, emphasizing the
importance of accuracy and awareness of biases. Institutions can develop training programs or
workshops that teach students how to effectively use ChatGPT as a tool for enhancing critical
thinking, independent judgment, and comprehensive argument formation. Moreover, educators
should encourage balanced use by integrating reflective exercises that promote self-evaluation and
deep thinking, minimizing the risks of over-reliance on the tool. By fostering these practices,
institutions can maximize the benefits of ChatGPT while mitigating its potential drawbacks, ensuring
its integration supports meaningful learning and skill development.

7. Limitations and Suggestions

This study has several limitations, primarily its reliance on the Scopus and ERIC databases.
Furthermore, most of the data were drawn from descriptive studies rather than empirical
experiments or longitudinal research, leaving the long-term effects of ChatGPT on students' critical
thinking and evaluation skills largely unexplored. Conducting quantitative research would provide a
more comprehensive understanding of ChatGPT's impact on students in higher education.

To address these limitations, future research should explore various strategies for effectively
using Al tools to enhance critical thinking skills. Expanding the scope of research to include databases
such as Web of Science, Dimensions, Lens, PubMed, and other credible sources could enrich the
findings. Additionally, employing quantitative methodologies, such as experimental or longitudinal
studies, would offer deeper insights into the long-term impact of ChatGPT on students' critical
thinking, evaluation, and independent judgment skills. Such studies would contribute to a nuanced
understanding of ChatGPT's role in higher education, guiding students to use this technology
responsibly and effectively.
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