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Abstract: 

This study aims to investigate the impact of using generative artificial intelligence tools, specifically 

ChatGPT, on developing critical thinking skills among university students. A quasi-experimental design was 

employed, with participants divided into an experimental group that used ChatGPT as a learning tool to 

enhance critical thinking, and a control group that received traditional instruction. Critical thinking skills 

were measured before and after the intervention using a standardized and reliable assessment tool. 

The results indicated a significant improvement in the critical thinking abilities of the experimental group 

compared to the control group, suggesting that generative AI tools can effectively contribute to enhancing 

students’ analytical, evaluative, and logical reasoning skills. The study also discusses the challenges and 

opportunities associated with integrating this technology into educational settings. 

The findings recommend incorporating generative AI tools into university curricula, alongside providing 

adequate training for both students and instructors to maximize the benefits of this technology in fostering 

critical thinking skills. 
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1. Introduction: 

In today’s rapidly evolving educational landscape, 

critical thinking has become an indispensable skill 

for university students, equipping them with the 

ability to analyze complex information, solve 

problems effectively, and make reasoned 

decisions in an increasingly complex world 

(Facione, 2015). However, despite its recognized 

importance, many higher education institutions 

face challenges in effectively fostering critical 

thinking skills among students, often due to 

traditional teaching methods that emphasize  

 

 

memorization over analytical reasoning (Ennis, 

2018). 

Concurrently, the emergence of generative 

artificial intelligence (AI) tools such as ChatGPT 

offers new avenues to transform educational 

practices by providing interactive, personalized, 

and dynamic learning experiences (Zhou, Li, & 

Huang, 2023). These AI tools can simulate 

human-like conversations, generate diverse 

perspectives, and prompt learners to engage in 
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deeper reflection, potentially serving as catalysts 

for enhancing critical thinking skills (Brown et al., 

2020). Despite the promising potential of 

generative AI, its actual impact on students’ 

cognitive development, particularly critical 

thinking, remains underexplored and warrants 

rigorous empirical investigation. 

The increasing adoption of AI technologies in 

higher education raises important questions about 

how these tools can be integrated effectively 

without diminishing students’ independent 

reasoning capabilities or fostering overreliance on 

automated responses (Smith & Johnson, 2022). 

Furthermore, as educational institutions seek 

innovative methods to prepare students for the 

demands of the 21st century, understanding the 

role of generative AI in supporting critical 

thinking becomes crucial to designing effective 

curricula and instructional strategies. 

This study addresses this gap by examining the 

impact of using ChatGPT, a leading generative AI 

tool, on the development of critical thinking skills 

among university students through a quasi-

experimental design. By comparing students’ 

critical thinking performance before and after 

exposure to ChatGPT-supported learning 

activities, this research aims to provide evidence-

based insights into the benefits and challenges of 

incorporating AI tools in higher education. The 

findings will contribute to both theoretical 

knowledge and practical guidance for educators 

aiming to harness technology to foster essential 

cognitive skills in their students 

2. Problem Statement: 

Critical thinking skills are essential for university 

students to navigate the complexities of academic 

and professional environments effectively. 

Despite their importance, numerous studies reveal 

that traditional higher education approaches often 

fail to adequately develop these skills, relying 

heavily on rote memorization and passive learning 

(Ennis, 2018). Meanwhile, the recent introduction 

of generative artificial intelligence (AI) tools, such 

as ChatGPT, presents a novel opportunity to 

support cognitive skill development by providing 

interactive and personalized learning experiences 

(Zhou, Li, & Huang, 2023). However, there is a 

lack of empirical evidence regarding the actual 

impact of such AI tools on students’ critical 

thinking skills. 

This gap in knowledge poses a challenge for 

educators and curriculum designers who seek to 

integrate AI technologies effectively without 

compromising students' independent analytical 

capabilities or encouraging over-dependence on 

automated systems (Smith & Johnson, 2022). 

Therefore, it is imperative to investigate how 

generative AI tools like ChatGPT influence the 

critical thinking development of university 

students to guide informed educational practices 

and policy decisions. 

3. Research Objectives: 

The primary objectives of this study are: 

1. To examine the effect of using ChatGPT on 

enhancing critical thinking skills among 

university students. 

2. To compare the critical thinking performance 

of students who use ChatGPT-supported 

learning activities with those receiving 

traditional instruction. 

3. To identify potential benefits and challenges 

associated with integrating generative AI tools 

in higher education teaching methods. 

4. To provide recommendations for educators on 

the effective use of AI tools to foster critical 

thinking in academic settings 

4. Research Questions: 

1. What is the effect of using ChatGPT on the 

development of critical thinking skills among 

university students? 

2. How does the critical thinking performance of 

students using ChatGPT-supported learning 

compare to that of students receiving 

traditional instruction? 

3. What are the perceived benefits and 

challenges of integrating generative AI tools 

like ChatGPT in higher education? 

https://doi.org/10.18535/sshj.v9i08.2008
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4. How can educators effectively utilize 

ChatGPT to enhance critical thinking skills in 

university students? 

5. Research Hypotheses: 

1. H1: University students who use ChatGPT as 

a learning tool will show a statistically 

significant improvement in critical thinking 

skills compared to students who receive 

traditional instruction. 

2. H2: The use of ChatGPT will positively 

influence students’ abilities in analysis, 

evaluation, and logical reasoning. 

3. H3: There are identifiable benefits and 

challenges perceived by students and 

educators regarding the integration of 

ChatGPT in academic learning environments 

6. Significance of the Study: 

This study holds significant importance in the 

context of contemporary higher education, where 

the development of critical thinking skills is 

paramount for preparing students to face complex 

academic and real-world challenges. By exploring 

the impact of generative AI tools such as 

ChatGPT on critical thinking development, this 

research addresses a current gap in empirical 

knowledge regarding the effective integration of 

advanced technologies in education. 

The findings of this study are expected to provide 

valuable insights for educators, curriculum 

developers, and policymakers on how to harness 

AI tools to enhance cognitive skills without 

compromising students’ independent reasoning 

capabilities. Furthermore, it will offer practical 

recommendations for designing instructional 

strategies that leverage AI to foster deeper 

analytical and evaluative thinking. 

Additionally, the study contributes to the broader 

discourse on educational innovation by 

highlighting both the opportunities and challenges 

of AI adoption in university settings. Ultimately, 

this research aims to support the advancement of 

technology-enhanced learning environments that 

equip students with the critical thinking 

competencies essential for academic success and 

lifelong learning. 

7. Scope and Limitations: 

This study investigates the impact of using the 

generative artificial intelligence tool ChatGPT on 

the development of critical thinking skills among 

university students. The research is conducted at 

Imam Abdulrahman Bin Faisal University during 

the first academic semester of the 2024–2025 

academic year. The study targets undergraduate 

students from all four academic years enrolled in 

the colleges of Humanities and Education. A 

quasi-experimental design is employed to 

compare the performance of students who engage 

with ChatGPT-supported learning activities 

against those receiving traditional instruction. 

Several limitations are acknowledged in this 

study. First, the findings are context-specific and 

may not be generalizable to other universities, 

disciplines, or educational systems. Second, the 

duration of the intervention—limited to one 

academic semester—may not fully capture the 

long-term effects of using AI tools on critical 

thinking development. Third, individual 

differences in students’ technological literacy and 

willingness to engage with AI tools may influence 

outcomes. Finally, external factors such as 

instructor facilitation, internet access, and the 

evolving nature of AI technologies may also affect 

the learning experience and the reliability of the 

results. 

Despite these limitations, the study provides 

valuable insights into how generative AI can be 

integrated into higher education to support critical 

thinking skill development. 

8. Literature Review: 

The rapid integration of artificial intelligence (AI) 

tools in education has sparked growing interest in 

their potential to support students' cognitive and 

metacognitive development. Among these tools, 

generative AI platforms such as ChatGPT have 

demonstrated remarkable capabilities in natural 

language understanding, content generation, and 

dialogue-based learning (Brown et al., 2020). 
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These features make them promising tools for 

promoting critical thinking, especially in higher 

education settings where students are expected to 

engage in deep analysis, argumentation, and 

reflection. 

Critical thinking is a multidimensional construct 

involving analysis, inference, evaluation, and 

explanation (Facione, 2015). It is widely 

recognized as a core skill for academic success 

and lifelong learning. However, developing 

critical thinking through traditional teaching 

methods has proven to be challenging, particularly 

in large and lecture-based university classrooms 

(Ennis, 2018). This challenge has motivated 

educators and researchers to explore the use of 

intelligent technologies to provide more 

personalized and interactive learning experiences. 

Recent studies have begun to examine the role of 

AI in fostering critical thinking. For instance, Lee, 

Kim, and Park (2023) conducted a meta-analysis 

that found AI-assisted learning environments 

significantly improved students’ higher-order 

thinking skills, including critical thinking. 

Similarly, Wang and Chen (2024) demonstrated 

that AI-powered chatbots supported learners in 

generating, refining, and evaluating arguments, 

thus enhancing critical thinking performance 

across different academic disciplines. 

Generative AI tools like ChatGPT offer several 

mechanisms for cognitive engagement. They 

provide immediate feedback, simulate Socratic 

questioning, and encourage iterative refinement of 

ideas, which are all aligned with evidence-based 

strategies for critical thinking development (Zhou 

et al., 2023). Moreover, their capacity to adapt 

responses based on user input creates a dynamic 

learning interaction that can help students 

question assumptions and consider alternative 

perspectives (Smith & Johnson, 2022). 

Despite these promising developments, gaps 

remain in understanding the specific effects of 

generative AI tools on critical thinking across 

diverse university contexts. Most existing research 

has focused on STEM fields or short-term 

interventions, with limited attention to long-term 

impacts, disciplinary differences, and learner 

variability. Therefore, this study aims to 

contribute to the existing body of knowledge by 

examining how ChatGPT affects the critical 

thinking skills of undergraduate students in the 

humanities and education disciplines. 

9. Methodology: 

9.1 Research Design 

This study adopts a quasi-experimental design 

with a pre-test and post-test control group 

structure to investigate the effect of using 

ChatGPT on the development of critical thinking 

skills among university students. This design 

enables the researcher to compare the 

performance of an experimental group exposed to 

generative AI-supported learning with that of a 

control group receiving traditional instruction. 

9.2 Participants 

The participants consist of undergraduate students 

from various academic years enrolled in the 

Colleges of Humanities and Education at Imam 

Abdulrahman Bin Faisal University, Saudi Arabia. 

A purposive sampling method was used to select 

participants who are actively enrolled in courses 

where critical thinking is a core outcome. The 

total number of participants is [Insert number], 

divided equally between the experimental and 

control groups. 

9.3 Instruments 

The primary data collection instrument is the 

California Critical Thinking Skills Test (CCTST), 

which measures key dimensions such as analysis, 

inference, evaluation, explanation, and 

deductive/inductive reasoning (Facione, 2015). 

Additionally, a demographic questionnaire was 

administered to collect background information. 

9.4 Procedure 

The study was conducted during the first 

academic semester of the 2024–2025 academic 

year. The experimental group received structured 

learning activities that integrated ChatGPT as a 

thinking assistant, including debate preparation, 

reflective writing, and scenario analysis. The 
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control group received similar content through 

conventional methods such as lectures and 

textbook-based discussions. Both groups took the 

CCTST before and after the intervention, which 

lasted for approximately 8 weeks. 

9.5 Data Analysis 

Data were analyzed using SPSS. Descriptive 

statistics (means, standard deviations) were 

calculated for pre- and post-test scores. An 

independent samples t-test was conducted to 

compare critical thinking gains between the two 

groups. Additionally, paired samples t-tests were 

used within each group to determine changes over 

time. A significance level of p < 0.05 was adopted 

for all tests. 

10. Results: 

This section presents the findings of the study 

examining the effect of using ChatGPT on the 

development of critical thinking skills among 

university students. The analysis includes 

descriptive statistics and inferential tests to 

compare pre- and post-test scores between the 

experimental and control groups. 

Descriptive Statistics 

Table 1 displays the means and standard 

deviations of pre- and post-test scores on the 

California Critical Thinking Skills Test (CCTST) 

for both groups. 

Table 1. Descriptive Statistics for Critical Thinking Scores 

 

 
 

Within-Group Comparisons 

A paired samples t-test was conducted to assess 

the improvement in critical thinking scores within 

each group. 

 Experimental group: The results showed a 

statistically significant improvement from 

pre-test (M = 68.2, SD = 6.4) to post-test (M 

= 78.6, SD = 5.9), t(29) = 7.43, p < .001. 

 Control group: A smaller, non-significant 

increase was observed from pre-test (M = 

67.5, SD = 6.7) to post-test (M = 69.3, SD = 

6.5), t(29) = 1.58, p = .124. 

Group Test N Mean SD

ExperimentalPre-test 30 68.2 6.4

ExperimentalPost-test 30 78.6 5.9

Control Pre-test 30 67.5 6.7

Control Post-test 30 69.3 6.5
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Between-Group Comparison 

An independent samples t-test was conducted 

on post-test scores to compare the 

performance of the experimental and control 

groups. 

 Students in the experimental group (M = 

78.6, SD = 5.9) scored significantly higher 

than those in the control group (M = 69.3, SD 

= 6.5), t(58) = 5.85, p < .001. 

Summary of Findings 

The results indicate that the integration of 

ChatGPT into instructional activities had a 

statistically significant positive impact on 

students’ critical thinking skills compared to 

traditional teaching methods. 

11. Discussion: 

The present study aimed to explore the impact of 

using generative artificial intelligence—

specifically ChatGPT—on the development of 

critical thinking skills among university students. 

The findings revealed that students who engaged 

with ChatGPT-based activities demonstrated a 

statistically significant improvement in critical 

thinking performance compared to their peers in 

the control group who received traditional 

instruction. This suggests that AI-enhanced 

educational tools can serve as effective catalysts 

for developing higher-order thinking skills in 

higher education. 

The substantial gains observed in the experimental 

group are consistent with previous studies that 

emphasize the role of AI in promoting cognitive 

engagement. For example, Lee et al. (2023) and 

Wang and Chen (2024) found that AI-supported 

environments can foster students’ ability to 

analyze, synthesize, and evaluate information—

core components of critical thinking. The dynamic 

interaction offered by ChatGPT, including real-

time feedback and iterative questioning, likely 

played a pivotal role in encouraging deeper levels 

of thought and reflection. 

Furthermore, the ability of ChatGPT to simulate 

Socratic dialogue may have contributed to the 

enhanced performance. According to Facione 

(2015), critical thinking flourishes in 

environments that challenge learners to question 

assumptions, consider alternatives, and justify 

reasoning. ChatGPT's conversational interface 

appears to provide such an environment, allowing 

learners to test their ideas in a low-stakes, 

responsive setting. 

However, the lack of significant improvement in 

the control group highlights a common issue in 

traditional pedagogical approaches, where critical 

thinking may be emphasized theoretically but not 

practiced interactively. This reinforces the 

argument that technology, when used 

strategically, can bridge pedagogical gaps and 

support the development of 21st-century skills. 

It is important to acknowledge some limitations. 

The study was limited to students in humanities 

and education disciplines at a single university, 

which may affect generalizability. Additionally, 

while the results indicate a positive impact of 

ChatGPT on critical thinking development, the 

long-term retention and transfer of these skills 

remain areas for further investigation 

Implications for Practice 

The results of this study suggest that incorporating 

generative AI tools such as ChatGPT in university 

classrooms can be a practical and innovative 

approach to cultivating critical thinking. 

Educators are encouraged to explore structured, 

reflective, and dialogue-based uses of AI to 

complement their instructional practices. 

However, thoughtful integration, training, and 

awareness of ethical use must accompany such 

implementations 

12. Conclusion: 

This study provides empirical evidence supporting 

the positive impact of generative artificial 

intelligence tools, particularly ChatGPT, on the 

development of critical thinking skills among 

university students. By integrating AI-driven 

dialogue and inquiry into academic instruction, 

students in the experimental group demonstrated 

significantly greater improvement in their ability 
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to analyze, evaluate, and reason critically 

compared to those taught through traditional 

methods. 

The findings highlight the potential of generative 

AI to transform higher education by fostering 

more interactive, reflective, and student-centered 

learning environments. ChatGPT, as a 

conversational agent, appears to facilitate deeper 

cognitive engagement through its ability to model 

critical questioning, provide immediate feedback, 

and support iterative learning. 

Nevertheless, the study also underscores the 

importance of pedagogical design in leveraging 

AI tools effectively. Technology alone does not 

guarantee cognitive growth; rather, it is the 

purposeful integration of AI into learning 

strategies that yields meaningful results. 

In conclusion, generative AI tools, when 

thoughtfully embedded in curriculum and 

instruction, can serve as powerful allies in the 

development of essential 21st-century skills, 

including critical thinking. Further research is 

recommended to explore long-term effects, 

discipline-specific applications, and ethical 

considerations surrounding the use of AI in 

education 
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