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aligns with the goals of meaningful and reflective learning. This
study aims to analyze the impact of Artificial Intelligence (Al),
particularly ChatGPT, on the critical thinking and problem-solving
abilities of students in the Department of Education at the Faculty
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ChatGPT, Critical thinking skills, quantitative method with an ex post facto approach was employed.
Education students, Problem-solving skills 7o esearch involved 855 students from the Department of
Education at Jambi University, with a sample of 207 respondents

Copyright ©2025 by Author. Published by Lembaga  selected using purposive sampling based on their active use of
ISZZZ‘ZX;;’GI)}%%Z‘ZZ%;; ‘;ijm‘gm@[ (PP ChatGPT for more than two months. Data were collected through

a structured questionnaire and analyzed using SmartPLS version

4.0.9.9 to test the validity, reliability, and research hypotheses. The

results reveal that the use of Al-based ChatGPT has a significant

positive effect on both students' critical thinking and problem-solving skills, both individually and
simultaneously. The study recommends that higher education institutions integrate Al tools like ChatGPT
within reflective and guided learning frameworks to enhance students’ cognitive engagement and critical

inquiry.

Introduction

The development of digital technology has resulted in fundamental changes in various sectors of
life, including the higher education system. In the context of the 21st century, the integration of
information technology is seen as a strategic component in supporting adaptive learning that is
oriented towards future needs. The Indonesian government, through Government Regulation No.
57 of 2021 concerning National Education Standards, emphasizes that improving the quality of
education must be carried out systematically to address local and global challenges. In line with this
policy, the Ministry of Education and Culture has adopted a 21st-century competency-based
learning approach, which emphasizes four main skills (4C): communication, collaboration, critical
thinking, and problem-solving (Sajidan et al., 2022). Of the four, critical thinking and problem-
solving are the leading cognitive indicators in achieving meaningful and competitive learning
outcomes.
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By definition, critical thinking skills include skills in analyzing, evaluating, and drawing conclusions
based on the available information (Paul & Elder, 2009), while problem-solving refers to the stages
of systematic thinking in facing and solving problems (Duncker, 1945; Yunaeti et al., 2021; Zhafira
et al.,, 2025). In higher education practice, these two skills are at the core of developing students'
intellectual capacity to face complex challenges in the digital era. In line with these advances,
artificial intelligence (AI) has become an integral part of learning transformation. Al is defined as
the ability of a computer system to imitate human cognitive functions such as reasoning, decision-
making, and natural language processing (Eriana et al., 2023). The use of Al in education includes
various forms of applications, such as academic chatbots, learning recommendation systems, and
algorithm-based writing assistants (Dwivedi et al., 2021; Popenici & Kerr, 2017; Shrivastava, 2023).

One of the most prominent Al implementations is ChatGPT, a transformer architecture-based
generative language model from OpenAl ChatGPT allows users, especially students, to access and
generate academic information quickly and efficiently (Suharmawan, 2023; Tlili et al., 2023).
However, several studies warn that excessive use of ChatGPT can reduce the quality of students'
critical thinking, especially if it is not accompanied by a reflective evaluation of the content
produced (Faiz & Kurniawaty, 2023; Kasneci et al., 2023; Lund & Wang, 2023). Suharmawan
(2023) and Syehansyah (2023) show that although ChatGPT is widely used in education, limitations
in the aspects of information verification and validation remain a challenge. Cotton et al. (2024)
also highlight that academic assessment systems need to be adapted to remain relevant amidst the
use of generative Al. In addition, Van Dis et al. (2023) propose five key research priorities to
optimize the potential and mitigate the risks of using LLLMs such as ChatGPT in higher education
contexts.

Field findings from the Education Science Study Program at Universitas Jambi also confirmed that
students intensively use ChatGPT for academic assignments but are concerned about the decline
in independent thinking skills. Therefore, it is important to conduct a study that examines not only
the cognitive aspects of Al use but also students' perceptions and acceptance of this technology.
The Technology Acceptance Model (TAM) model is used to understand how perceived usefulness
and perceived ease of use influence technology adoption by users (Yofeigo et al., 2022). The
research gap raised in this study is the lack of in-depth exploration of the effect of ChatGPT use
on the two main cognitive dimensions of critical thinking and problem-solving in the context of
higher education in Indonesia. Most previous studies are still limited to the technical aspects or
efficiency of Al use in general. Therefore, this study presents a new approach that integrates
cognitive ability measurement and user perception analysis to comprehensively evaluate the role of
Al in students' academic development. The primary focus of this study is to answer the critical
question: To what extent does the use of ChatGPT-based Artificial Intelligence affect the critical
thinking and problem-solving abilities of higher education students?

Method

This study uses a quantitative approach with an ex post facto (causal-comparative) design that aims
to identify the relationship between the use of ChatGPT-based artificial intelligence (Al), critical
thinking skills, and problem-solving skills among students. This design was chosen because it allows
the analysis of causal relationships without direct intervention on the variables studied.

The research population consisted of active students from the Department of Education, Faculty
of Teacher Training and Education, Jambi University, who came from three study programs: S1
Educational Administration, S1 Guidance and Counseling, and S2 Educational Management, with
a range of intakes from 2021 to 2024. The total population was 855 students. The sampling
technique used was purposive sampling, which is included in the nonprobability sampling category,
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with the following inclusion criteria: (1) active students from the study programs and intakes
mentioned; (2) registered as ChatGPT users; and (3) have been actively using ChatGPT for more
than two months. The distribution of samples is shown in the following table.

Table 1. Population Distribution

No Study program Force Amount Total
1 Educational Administration 2021 87 365
2022 95
2023 95
2024 88
2 Counselling Guidance 2021 114 443
2022 108
2023 112
2024 109
3 S2 Educational Management 2023 28 47
2024 19
Total number 855

To ensure the sample size limit in this study, was used with a 10% error rate and a 95% confidence
level as follows.

ABNP.OQ 2,706x855x0,5x0,5
R S s = 206,729 )
a2 (N-1)+22P.Q 0,052 x (855 — 1) + 2,706 0,5x 0,5

5= 207sample (rounding)
Thus, for a population of 855 with a 10% error rate and a 95% confidence level, the recommended
sample size can be determined to be 207 respondents. The distribution of the sample results of this

calculation is as follows.

Table 2. Respondent Characteristics

Study program Force Amount % Total
%)
Educational Administration 2021 27 13%  54%
2022 12 6%
2023 31 15%
2024 41 20%
Counselling Guidance 2021 10 5% 34%
2022 5 2%
2023 25 12%
2024 30 14%
S2 Educational Management 2023 12 6% 13%
2024 14 7%
Total 207 100% 100%

The majority of respondents in this study came from the Educational Administration study
program, covering 54% of the total sample, followed by Guidance and Counseling students at 34%,
and the Master's in Educational Management at 13%. Although the number of respondents from
the master's level is relatively small, their involvement still makes an important contribution to
enriching the data analysis. This composition shows a sufficient representation of the three study
programs that are the focus of the study. Data collection was carried out online through a Google
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Form-based questionnaire distributed between November 17 and December 1, 2024. The research
instrument was prepared in the form of a five-point Likert scale and has been tested through an
initial trial on 30 respondents to ensure its validity and reliability. Validation was carried out using
a unique identification code to maintain data accuracy while ensuring respondent anonymity.

The research construct is designed based on established theories and conceptual models. The
variable of utilization of ChatGPT-based Al is measured by indicators in the framework of the
Technology Acceptance Model (Davis, 1989), namely perceived usefulness and perceived ease of
use. Critical thinking skills are measured using the (Paul & Elder, 20006) framework, which includes
elements of thinking, intellectual standards, and contextual practices. Meanwhile, problem-solving
skills are constructed based on John Dewey's reflective stages, which include identification to
solution selection.

Table 3. Operational Variables

Variables Indicator Item Code
Utilization of Al based on .
ful AC1, AC2
ChatGPT (Y) Perceived Usefulness C1, AC
Fred Davis in Yofeigo et al.,  Perceived Ease of Use AC3, AC4, AC5, AC6, ACT7,
(2022) AC8, AC9, AC10
Critical Thinking Ability (XT) 1.0 f Thought CT1, CT2, CT3, CT4, CT5,
Richard Paul & Elder in CT6. C7
Rahmatillah et al., (2017) 2
Intellectual Standards CT8, CT9, CT10, CT11
Contextual Exercises CT12, CT13, CT13
Problem Solving Ability (X2) .
John Dewey in (Yunacti ct Recognizing the Problem PS1, PS2, PS3
al., 2021) Defining the Problem PS4, PS5
Developing a hypothesis PS6, PS7, PS8
Testing multiple hypotheses PS9, PS10, PS11
Taking the best hypothesis PS12, PS13

Data analysis was performed using the SmartPLS application version 4.0.0.9, with the Partial Least
Squares-Structural Equation Modeling (PLS-SEM) approach. The analysis process includes two
main stages: first, evaluation of the measurement model with validity and reliability indicators such
as factor loading (= 0.70), average variance extracted (AVE = 0.50), composite reliability (CR =
0.70), and Cronbach's alpha (« = 0.70), as well as discriminant validity using the Fornell-Larcker
criteria and the HTMT ratio. Second, the evaluation of the structural model was carried out using
the bootstrapping technique of 5000 subsamples, which were analyzed through the t-statistic, p-
value, and coefficient of determination (R* wvalues to assess the predictive strength of the
relationship between variables.

This study was conducted in accordance with applicable research ethics principles. Informed
consent was obtained electronically before completing the questionnaire, and all data were collected
anonymously and used for scientific purposes only. The authorized institutional ethics committee
has approved this study.
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Results and Discussion
Based on the results of filling in the validation criteria section in the questionnaire by respondents,

data were obtained regarding the number and characteristics of respondents who met the research
inclusion critetia as follows.

Table 4. Verification Criteria for Respondents of ChatGPT-Based Al Users

Study program Force Amount % Total
%)
Educational Administration 2021 27 13%  54%
2022 12 6%
2023 31 15%
2024 41 20%
Counselling Guidance 2021 10 5% 34%
2022 5 2%
2023 25 12%
2024 30 14%
S2 Educational Management 2023 12 6% 13%
2024 14 7%
Total 207 100% 100%

In this study, the distribution of respondents shows that students from the Educational
Administration study program dominate the sample at 54%, followed by Guidance and Counseling
(34%) and Master's in Educational Management (13%). Although the proportion of postgraduate
students is lower, their contribution is still significant in strengthening the analytical dimension of
the study. Data were collected through an online questionnaire based on Google Forms distributed
between November 17 and December 1, 2024. The instrument was measured using a five-point
Likert scale, and its validity and reliability were tested through an initial trial on 30 respondents.
Identity validation was carried out through a unique code without sacrificing anonymity.

The variable constructs were developed based on a tested conceptual model. The utilization of
ChatGPT-based Al was measured using the Technology Acceptance Model framework (Davis,
1989), while critical thinking skills refer to the theory of Paul & Elder (2006). The problem-solving
ability is formulated through reflective stages, according to Dewey, which include the process of
identification and solution selection.

Test Outer Model (Measurement Model) Convergent Validity
Outer Model Test Results (Measurement Model) Outer Model (Measurement Model) Convergent
Validity Test as shown in the following image.
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Image 1. Initial Measurement Model and Relationships Between Constructs in SmartPLS
Source: Data processed using SmartPLS 4.0.9.9

Convergent validity was analyzed to assess the extent to which the indicators were able to represent
the construct consistently. Based on the analysis using SmartPLS 4.0.9.9, all indicators in the model
showed loading values above the minimum threshold of 0.70, as suggested by Hair et al. (2021),
with some minor exceptions that were still within the tolerance limit. The indicators in the
ChatGPT Utilization (AC) construct had loading values between 0.591 and 0.820. Although ACG6
showed a value below 0.60, the indicator was retained because of its substantial contribution to the
construct's reliability. The Critical Thinking (CT) construct consisted of 14 indicators, with three
of them (CT2, CT3, and CT4) being slightly below 0.70 but still considered statistically feasible.
Meanwhile, the Problem Solving (PS) construct showed excellent measurement stability, with all
indicators in the range of 0.744 to 0.812. This finding confirms that the overall construct has
adequately met the convergent validity criteria.

Opverall, the results of the outer model test indicate that all constructs meet the required convergent
validity criteria. Thus, there is no need to delete indicators at this stage. These results also provide
a strong basis for continuing to test construct reliability and discriminant validity at the next stage
in the analysis of the measurement model, as shown in the following image.
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Image 2. Final Structural Equation Model (SEM) based on Partial Least Squares (PLS)
Source: Data processed using SmartPLS 4.0.9.9

Structural model analysis with the PLS-SEM approach estimated using SmartPLS version 4.0.9.9
showed adequate performance at both the measurement and structural levels. All indicators in the
ChatGPT Utilization (AC) construct had loading values between 0.705 and 0.811, meeting the
convergent validity requirements. The Critical Thinking (CT) construct with seven indicators and
the Problem Solving (PS) construct with 13 indicators also showed high measurement quality, with
loadings ranging from 0.762—0.827 and 0.744—0.813, respectively. At the structural model level, the
path coefficient from AC to CT of 0.800 and to PS of 0.796 indicated a strong and positive
influence. The R* value of 0.640 for CT and 0.633 for PS reflected substantial predictive power.
These results emphasize the contribution of ChatGPT-based Al to the development of students'
critical thinking and problem-solving skills in the context of higher learning.

Furthermore, the results of the validity test by looking at the Average Variance Extracted (AVE)
value are shown in the following table.

Table 2. Convergent Validity Test Results Based on Average Variance Extracted (AVE) Values

Variables Average variance extracted (AVE)
Utilization of Al-based ChatGPT(X) 0.642
Critical Thinking Ability (Y1) 0.655
Problem Solving Ability (Y2) 0.630

Source: Data processed using SmartPLS 4.0.0.9

The Average Variance Extracted (AVE) value is used as the leading indicator to assess convergent
validity in the PLS-SEM-based measurement model. AVE measures the extent to which the latent
construct can substantially explain the indicator variance. Referring to Hair et al. (2021), the
recommended minimum AVE value is 0.50. Based on the results of processing using SmartPLS
4.0.0.9, all constructs in this study meet these criteria: Utilization of ChatGPT-based Al (AVE =
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0.642), Critical Thinking (AVE = 0.655), and Problem Solving (AVE = 0.630). These three values
indicate a strong and stable contribution of indicators to their respective constructs. In addition,
the internal reliability value, both through Cronbach's alpha and Composite Reliability, shows a
number above the recommended minimum limit, confirming that the measurement model has
adequate internal consistency. Thus, the model is declared feasible to proceed to the structural
analysis stage.

Discriminant Validity

Table 3. Construct Discriminant Validity Value Based on Fornell-Larcker Criterion

Utilizing AT~ Critical Problem
based on Thinking Solving Ability
ChatGPT(X) Ability (Y1) (Y2)

Utilization of Al-based ChatGPT(X) 0.801
Critical Thinking Ability (Y1) 0.782 0.809
Problem Solving Ability (Y2) 0.779 0.780 0.794

Source: Data processed using SmartPLS 4.0.0.9

Discriminant validity aims to ensure that each construct in the model has a clear empirical
difference from other constructs. Based on the Fornell-Larcker (1981) criteria, the test results show
that the square root of AVE for each construct is higher than the correlation between constructs.
The VAVE values for Al Utilization (0.801), Critical Thinking (0.809), and Problem Solving (0.794)
all exceed their respective correlations, indicating that discriminant validity has been met. This
finding supports the conceptual separation between constructs and strengthens the validity of the
measurement model used.

Reliability Test
Table 4. Construct Reliability Test Results Based on Cronbach's Alpha and Composite Reliability
No Variables Cronbach’s Composite Score Criteria
Alpha Reliability
1 Utilization of Al-based 0.888 0.915 0.901 Very
ChatGPT (X) Reliable
2 Critical Thinking Skills (Y1)  0.894 0.919 0.906 Very
Reliable
3 Problem-Solving Skill (Y2)  0.941 0.949 0.945 Very
Reliable

Source: Data processed using SmartPLS 4.0.0.9

Reliability testing is carried out to assess the extent to which indicators in each construct are able
to produce consistent measurements. The two main measures used are Cronbach's alpha and
Composite Reliability (tho_c). According to Hair et al. (2019), a construct is declared reliable if
Cronbach's alpha value is > 0.70 and the Composite Reliability value is > 0.70, with the
interpretation of a value > 0.90 as "very reliable".

As shown in Table 7, all constructs in this research model show a very high level of reliability. The
ChatGPT-based Al Utilization construct (X) has an alpha value of 0.888 and a composite reliability
of 0.915, indicating strong internal consistency between indicators. The Critical Thinking construct
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(Y1) produces an alpha value of 0.894 and a CR of 0.919, while the Problem-Solving construct
(Y2) records the highest value, with an alpha of 0.941 and a CR of 0.945.

All three constructs met the reliability criteria convincingly, with all CR values above 0.90 and alpha
approaching or exceeding 0.90. These results confirm that the indicators in each construct can be
relied upon to measure the latent construct consistently. Thus, there is no need to remove
indicators, and the measurement model is stated to have excellent internal consistency, providing
a solid foundation to proceed to the structural model analysis stage.

Inner Model Test (Structural Model)

R-Square
Table 5. R-Square and Adjusted R-Square Values in Structural Models
R-Square R-Square
adjusted
Critical Thinking Ability (Y1) 0.611 0.609
Problem Solving Ability (Y2) 0.607 0.605

Source: Data processed using SmartPLS 4.0.0.9

The R-Square (R?) value is used to evaluate the predictive power of exogenous constructs against
endogenous constructs in the structural model (inner model). According to Hair et al. (2019), the
R? value is categorized as weak (around 0.25), moderate (around 0.50), and strong (= 0.75).
However, in the context of social sciences and education, an R? value = 0.60 is considered to
indicate substantial predictive power.

Based on the results of data processing using SmartPLS 4.0.0.9, the Critical Thinking construct
(Y1) has an R? value of 0.611, with an adjusted R* of 0.609, which indicates that around 61.1% of
the variation in critical thinking skills can be explained by the independent variables in the model,
namely the Utilization of ChatGPT-based Al (X). Meanwhile, the Problem-Solving construct (Y2)
has an R? value of 0.607 and an adjusted R? of 0.605, which means that the exogenous construct
explains more than 60% of the variation in problem-solving skills.

These two values indicate that the model has good predictive power and supports the structural
validity of the model in explaining the influence of Al on students' cognitive competence. Thus,
the structural model is considered worthy of further interpretation in hypothesis testing and path
analysis.

Path Coefficient and T-Statistic (Bootstraping)
The calculated values of the Path Coefficient and T-Statistic (Bootstraping) can be seen in the
following table.

Table 6. Path Coefficient and T-Statistic Values

Original Sample Standard T Statistic P values
sample (O) mean (M)  deviation
(STDEV)
Al based ChatGPT (X) = 0.782 0.784 0.043 18.25 0.000
Critical Thinking Skills
(v1)
Al based ChatGPT (X) = 0.779 0.781 0.03 28.82 0.000

Problem Solving Skill (Y2)
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Al based ChatGPT (X) = 0.781 0.783 0.04 22.03 0.000
Critical Thinking Skills

(Y1) = Problem Solving

Skill (Y2)

The results of the structural model test indicate that the utilization of ChatGPT-based Al
technology significantly affects two main cognitive aspects of students, namely critical thinking and
problem-solving skills. The path coefficient of the ChatGPT Ultilization variable (X) to Critical
Thinking (Y1) is 0.782 (t = 18.248; p <0.001), and to Problem Solving (Y2) is 0.779 (t = 25.816; p
<0.001), indicating a strong and significant relationship. It indicates that ChatGPT not only
supportts students' academic activities technically but also strengthens their capacity to carry out
high-level thinking processes analytically and reflectively.

In addition, the relationship between Critical Thinking (Y1) and Problem Solving (Y2), with a
coefficient of 0.781 (t = 22.032; p<0.001), confirms the mediating role of critical thinking in
strengthening the influence of ChatGPT on problem-solving skills. This relationship supports the
theoretical framework that critical thinking skills are the foundation for formulating solutions to
complex problems faced by students in an academic context.

The Q-Square value of 0.848 confirms the predictive power of the model, indicating a high level
of accuracy in projecting endogenous constructs. This validity is reinforced by various international
studies, such as Lee et al. (2024), who found that ChatGPT can improve self-directed learning and
higher-order thinking skills, and Mesiono et al. (2024), who emphasized the importance of
integrating ChatGPT into active learning strategies to stimulate reflective and synthetic thinking. A
meta-analysis by Wang & Fan (2025) also supports these findings, showing a positive relationship
between the use of generative Al and improved cognitive learning outcomes for students.

Opverall, these results provide strong justification for the implementation of ChatGPT as a strategic
pedagogical tool in higher education to develop critical thinking and problem-solving competencies
simultaneously in the 21st-century context.

ChatGPT-Based Al: Its Impact on Critical Thinking Ability

The structural analysis in this study shows that the use of ChatGPT-based artificial intelligence has
a significant and positive impact on the development of students' critical thinking skills. It is
indicated by the path coefficient value of 0.782, accompanied by a t-statistic of 18.284 and a p-
value <0.001, which statistically indicates significance at a 99% confidence level. Thus, the first
hypothesis (H1) is accepted, confirming that ChatGPT contributes significantly to improving
critical thinking skills in higher education environments. These results are consistent with the
findings of Ruiz-Rojas et al. (2024), which emphasize that the integration of Al in learning can
substantially strengthen students' critical thinking aspects. In line with this, Dmitrenko et al. (2025)
also noted the positive impact of Al on critical thinking skills in the context of language learning,
strengthening ChatGPT's position as a pedagogical tool that supports the achievement of high-
level cognitive abilities.

Conceptually, this study refers to the theory of Birgili (2015), which views critical thinking as a
process that involves understanding the elements of thinking and applying intellectual standards
such as accuracy, logic, and depth. Critical thinking activities are assessed not only from the results
but also from the reflective process of evaluating information and building arguments (Purnadewi
& Widana, 2023). In line with that, Hakim et al. (2020) emphasized the relationship between critical
thinking and critical reading in interpreting information in depth. This finding also resonates with
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UNESCO (2019), which underlines the potential of Al in improving the quality of learning and
equalizing access to education, although its success still depends on the readiness of infrastructure,
educator competence, and inclusive and ethical regulations. In this context, Faiz & Kurniawaty
(2023) emphasized that educators have a central role in ensuring the use of Al reflectively and
ethically. Previous studies, such as Habibi et al. (2023) and Lai et al. (2024), also show that students
widely accept ChatGPT and are effective in supporting the process of academic exploration and
the development of independent thinking skills. Thus, ChatGPT has a strategic role as a cognitive
partner in higher education.

ChatGPT-Based Al: Its Impact on Problem-Solving Skills

The results of the structural path analysis show that the use of ChatGPT as a form of
implementation of artificial intelligence (AI) has a significant and substantial influence on
improving students' problem-solving skills. With a path coefficient value of 0.779, a t-statistic of
25.816, and a p-value <0.001, these results statistically indicate that 79% of the variation in
problem-solving ability can be explained by the use of ChatGPT, so that the second hypothesis
(H2) is stated to be empirically accepted. This finding is in line with the research of Borchers et al.
(2023), which states that Al provides a more flexible and contextual problem-solving approach
than conventional methods. Dogan et al. (2023) also support this by emphasizing that Al enables
a personalized learning environment and encourages learning independence. Similar support was
expressed by Syehansyah (2023), who showed that students actively use ChatGPT to understand
the material and complete academic assignments efficiently.

Theoretically, this study refers to John Dewey's problem-solving model (Yunaeti et al., 2021), which
emphasizes the process of systematic and reflective thinking in solving problems. Luckin and
Cukurova's theory reinforces this view, as does UNESCO (2019), which emphasizes the
importance of strategic, ethical, and inclusive Al integration in higher education. Furthermore,
Orru et al. (2023) confirmed that ChatGPT can mimic the human problem-solving process when
given a clear academic context. Overall, ChatGPT contributes as a relevant cognitive partner in
developing students' problem-solving abilities in the digital era.

ChatGPT-Based AlI: Its Impact on Critical Thinking and Problem Solving

The results of the structural model estimation show that the use of ChatGPT-based Al (X) has a
strong and significant influence simultaneously on two important variables, namely students' critical
thinking and problem-solving skills. The combined path coefficient reached 0.781 (78%), with a t-
statistic of 22.816 (p <0.001), indicating that the use of ChatGPT makes a significant contribution
to both skills, so that the third hypothesis (H3) is declared accepted.

This finding is in line with Sallam's (2023) research, which emphasizes ChatGPT's ability to support
problem-based learning and critical intelligence through customized and reflective information
processing. Research by Serdianus & Saputra (2023) strengthens this finding by showing that
ChatGPT enriches the analytical process that is at the heart of critical thinking and systematic
problem-solving. Similar implications are seen in the 2024 study, which showed an increase in
student performance in completing creative and complex tasks after using ChatGPT in a
centralized experiment.

In addition, the results of Qawqzeh (2024) indicate that direct interaction between students and
ChatGPT strengthens both cognitive dimensions as well as students' creative abilities. Mustofa et
al. (2024) concluded that Al, such as ChatGPT, successfully presents a practical physics problem-
solving approach through structured examples and step-by-step support. Zhai et al. (2024) also
found that generative AI models, including ChatGPT, are even able to surpass human performance
on scientific problem-solving tasks that require high cognitive levels.
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The theoretical relevance of these findings can be understood based on John Dewey's framework
(Yunaeti et al., 2021), which states that problem-solving should follow a series of logical stages
from recognition to selection of the best solution (Suhardita et al., 2025). The participation of Al
in this process helps students systematically evaluate problems, formulate and test hypotheses with
richer information. Sharma (2024) complements this evidence that reflective activities such as
bibliotherapy and blogging with ChatGPT support the development of 'critical thinking' and
holistic problem-solving.

Practically, Dmitrenko et al. (2025) showed that the use of ChatGPT in English for Specific
Purposes (ESP)-based classes helped students reconstruct mathematical problem-solving with a
clear critical framework (Evi Yupani & Widana, 2023). This finding confirms that Al integration
does not merely facilitate information translation but also encourages meta-cognitive qualities
needed in higher education.

Opverall, the statistically tested inter-variable relationships supported by current literature
strengthen the argument that ChatGPT acts as an effective catalyst in improving both critical
thinking and problem-solving. The combination of high path value, statistical significance, and
empirical support from various fields provides a strong foundation for the application of Al in
curriculum design and teaching strategies in the digital age. Despite its significant findings, this
study has several limitations that should be acknowledged. The research relied solely on quantitative
data obtained through self-reported questionnaires, which may not fully capture the depth of
students’ cognitive processes during their interaction with ChatGPT. The sample was also limited
to education students from a single university, potentially constraining the generalizability of the
results to other academic disciplines or institutional contexts. Additionally, the study did not
include longitudinal data to observe changes in critical thinking and problem-solving abilities over
time. Future research should consider incorporating mixed-method approaches, broader
participant demographics, and longitudinal designs to provide a more comprehensive
understanding of the cognitive and pedagogical impacts of Al-based learning tools.

Conclusion

ChatGPT has been empirically proven to enhance students’ critical thinking and problem-solving
abilities through its role in facilitating analytical reasoning, evaluation, and reflection. This finding
aligns with Paul and Elder’s critical thinking framework, which underscores the importance of
intellectual standards in achieving deep learning, and with John Dewey’s model of systematic
problem-solving. The simultaneous improvement of both cognitive dimensions demonstrates that
ChatGPT functions not merely as a digital assistant but as a transformative pedagogical tool capable
of promoting higher-order thinking in higher education settings. These results reaffirm the strategic
role of Al-based learning environments in cultivating intellectual autonomy and reflective judgment
among students.

Based on these findings, it is recommended that higher education institutions adopt a structured
and reflective approach to integrating ChatGPT and similar Al tools into their pedagogical design.
Educators should be equipped with the competencies to guide students in using Al not solely for
content generation but as a catalyst for inquiry-based learning and creative problem resolution.
Furthermore, policymakers and curriculum developers need to establish ethical and pedagogical
frameworks that ensure the responsible use of Al while safeguarding academic integrity. Future
studies are encouraged to broaden the scope across disciplines and employ mixed or longitudinal
research designs to explore the sustained cognitive and pedagogical impacts of Al integration in
education.
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