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 Critical thinking has become an essential competency for university 

students in responding to the transformation of higher education in 

the digital and artificial intelligence (AI) era. This study aims to 

synthesize empirical findings on students’ critical thinking skills 

using a systematic literature review (SLR) approach. The study 

employed PRISMA guidelines and collected data from Google 

Scholar publications between 2021 and 2026, resulting in 18 

empirical articles that met the inclusion criteria. The findings 

indicate that research on students’ critical thinking is dominated by 

quantitative approaches focusing on psychological and pedagogical 

factors. Psychological factors such as self-efficacy, cognitive 

flexibility, and reflective thinking significantly influence students’ 

critical thinking skills. Meanwhile, pedagogical strategies such as 

Problem-Based Learning, collaborative learning, WebQuest, and 

digital learning effectively improve critical thinking skills. 

Furthermore, the development of AI has expanded the concept of 

critical thinking into the ability to evaluate digital information 

critically, reflectively, and adaptively. 

 

 

 

 

INTRODUCTION 

Critical thinking has become an essential competency for university students in 

responding to the transformation of higher education in the digital and artificial intelligence 

(AI) era. This study aims to synthesize empirical findings on students’ critical thinking skills 

using a systematic literature review (SLR) approach. The study employed PRISMA 

guidelines and collected data from Google Scholar publications between 2021 and 2026, 

resulting in 18 empirical articles that met the inclusion criteria. The findings indicate that 

research on students’ critical thinking is dominated by quantitative approaches focusing on 

psychological and pedagogical factors. Psychological factors such as self-efficacy, cognitive 

flexibility, and reflective thinking significantly influence students’ critical thinking skills. 

Meanwhile, pedagogical strategies such as problem-based learning, collaborative learning, 

WebQuest, and digital learning effectively improve critical thinking skills. Furthermore, the 

development of AI has expanded the concept of critical thinking into the ability to evaluate 

digital information critically, reflectively, and adaptively. 

The rapid development of digital technology and the widespread use of artificial 

intelligence (AI) have brought significant changes to higher education in the 21st century. 
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This transformation requires university students not only to access information quickly but 

also to possess the ability to analyze, evaluate, and validate information critically before 

making decisions. In this context, critical thinking has become one of the primary 

competencies needed to address global complexity, technological disruption, and increasingly 

dynamic social change. This ability is no longer viewed merely as an additional academic 

skill but rather as an intellectual foundation that determines the quality of decision-making, 

problem-solving, and individual adaptability in the digital era (Paul & Elder, 2020). 

In higher education, critical thinking plays an essential role in encouraging students to 

think reflectively, analytically, and logically in understanding various academic and social 

issues. According to Facione (2011), critical thinking is a judgment process involving 

interpretation, analysis, evaluation, inference, and self-regulation in relation to information or 

problems. Meanwhile, Halpern (2014) explains that critical thinking is a higher-order 

thinking skill that enables individuals to use cognitive strategies effectively in achieving 

specific goals. Thus, critical thinking is not only related to cognitive aspects but also involves 

dispositional dimensions such as open-mindedness, curiosity, and the courage to evaluate 

information objectively (Ennis, 2011; Facione, 2000). 

Despite the increasing urgency of critical thinking skills, various studies indicate that 

university students’ critical thinking abilities remain at a relatively low level. This condition 

is caused by both internal and external factors. Internal factors include low self-efficacy, 

limited cognitive flexibility, and insufficient reflective ability in evaluating information. 

Meanwhile, external factors are associated with learning strategies that remain oriented 

toward memorization, limited implementation of problem-based learning, and inadequate 

integration of educational technologies that encourage higher-order thinking activities 

(Dwyer et al., 2014; Salea & Soetjiningsih, 2022). 

On the other hand, the development of AI and digital technology has introduced new 

challenges in fostering students’ critical thinking skills. Students acknowledge AI’s utility in 

enriching various facets of critical thinking, such as academic research and theoretical 

scrutiny (Darwin et al., 2024). This is consistent with the findings of Ruiz-Rojas et al. (2024), 

which indicate that generative artificial intelligence (AI) tools enhance university students’ 

critical thinking and collaborative skills. The presence of AI-based technologies enables 

students to obtain information instantly and automatically; however, this condition also has 

the potential to create cognitive dependency if not balanced with adequate evaluative abilities 

(Chan & Colloton, 2024). Students are required not only to utilize technology but also to 

verify, assess accuracy, and evaluate the relevance of information generated by AI systems 

(Crompton & Burke, 2024). Although AI tools may appear to hinder the development of 

writing skills, they can also improve writing fluency and foster self-directed learning when 

carefully integrated into the curriculum (Deep & Chen, 2025). Therefore, AI literacy is 

increasingly regarded as an important component in the development of critical thinking 

skills in higher education (H. P. (Hank) Lee et al., 2025). 

Recent studies increasingly emphasize that critical thinking skills are closely associated 

with digital literacy, metacognitive awareness, and students’ ability to evaluate information 

generated through artificial intelligence systems. In higher education contexts, students are 

expected not only to consume digital information but also to critically assess the credibility, 

bias, and ethical implications of AI-generated content (Zhao & Watterston, 2021; Hwang et 
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al., 2020). The integration of AI into academic learning environments has therefore shifted 

the orientation of critical thinking from conventional analytical reasoning toward reflective 

digital judgment and technologically mediated evaluation skills (Lee et al., 2023). 

Furthermore, recent empirical studies demonstrate that active learning environments 

significantly contribute to the development of critical thinking skills among university 

students. Problem-based learning (PBL), collaborative inquiry, reflective learning, and 

digital-based instructional strategies have been found to improve students’ analytical 

reasoning, argumentation, and decision-making abilities (Sulhan et al., 2023; Usiono et al., 

2026). A study by Oliva-Córdova et al. (2025) demonstrates that the intentional integration of 

structured workshops based on generative artificial intelligence aligned with clear educational 

goals can produce a meaningful and positive impact on enhancing university students’ 

higher-order thinking skills, particularly in the dimensions of applying, analyzing, and 

evaluating. Similarly, AI-supported learning environments encourage students to engage in 

deeper cognitive processing when accompanied by appropriate reflective and evaluative 

activities (Chen, 2021). 

Several recent studies also highlight the importance of psychological dimensions in 

strengthening critical thinking skills. Self-efficacy, cognitive flexibility, reflective thinking, 

and learning motivation consistently emerge as important predictors of students’ analytical 

and evaluative performance in higher education settings (Karakuş, 2024; Salea & 

Soetjiningsih, 2022). Essentially, when students understand how to use digital tools wisely 

and believe in their own abilities, they become more effective in analyzing information and 

solving problems (Leuwol et al., 2023). These findings indicate that critical thinking should 

be understood as a multidimensional construct influenced simultaneously by cognitive, 

psychological, pedagogical, and technological factors. 

Previous studies have examined university students’ critical thinking skills from 

various perspectives, such as the influence of problem-based learning, collaborative learning, 

WebQuest, and psychological factors including self-efficacy and cognitive flexibility. 

However, these findings remain fragmented and generally focus on a single dimension. Some 

studies emphasize pedagogical strategies, while others focus more on psychological factors or 

the separate use of digital technologies. This condition indicates the limited availability of 

studies integrating psychological factors, pedagogical approaches, and AI literacy within a 

comprehensive framework for understanding university students’ critical thinking skills. 

In addition, systematic literature review studies specifically discussing the 

transformation of university students’ critical thinking skills in the AI era remain relatively 

limited. In fact, changes in digital learning patterns and the increasing use of AI in academic 

activities have transformed the ways students obtain, process, and evaluate information 

(Chassignol et al., 2018). Therefore, a research synthesis is needed to provide a 

comprehensive overview of research trends, determining factors, and implications of 

university students’ critical thinking skills within the context of modern technological 

development (Rothinam et al., 2025; Salido et al., 2025). 

Although previous studies have explored critical thinking from pedagogical, 

psychological, and technological perspectives, the existing literature remains fragmented and 

lacks an integrative synthesis specifically addressing the transformation of critical thinking 

skills in the AI era. Most studies focus separately on instructional strategies, psychological 
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determinants, or digital literacy without comprehensively explaining the interaction among 

these dimensions. Therefore, this study offers novelty by integrating psychological factors, 

pedagogical approaches, and AI literacy into a unified analytical framework through a 

systematic literature review approach. This integrative perspective is expected to contribute 

theoretically to the development of critical thinking research and practically to the design of 

higher education learning in the digital era. 

Based on these issues, this study aims to synthesize various empirical findings related 

to university students’ critical thinking skills through a systematic literature review (SLR) 

approach. This study focuses on identifying research trends, psychological and pedagogical 

factors influencing critical thinking skills, as well as the implications of AI development for 

the transformation of university students’ critical thinking skills in higher education. 

The novelty of this study lies in its integrative perspective that combines psychological 

factors, pedagogical approaches, and AI literacy within a comprehensive analytical 

framework for understanding university students’ critical thinking skills in the digital era. 

Unlike previous studies that tend to examine these aspects separately, this study provides a 

systematic synthesis of how technological transformation, particularly the increasing use of 

AI, reshapes the development of critical thinking skills in higher education. Furthermore, this 

study contributes to the literature by offering a conceptual framework that connects critical 

thinking, digital learning transformation, and AI-based educational practices within the 

context of 21st-century higher education. 

This study is expected to provide theoretical contributions to the development of 

critical thinking research while also serving as a practical consideration in curriculum 

development and learning strategies in higher education institutions. 

Critical thinking is one of the primary competencies required in 21st-century higher 

education. This ability plays an important role in helping university students understand 

information objectively, analyze various problems logically, and make rational decisions 

based on empirical evidence. In the context of higher education, critical thinking is not only 

understood as an intellectual ability but also as an adaptive skill that supports students in 

dealing with social change, technological advancement, and the complexity of digital 

information. 

Paul and Elder (2020) define critical thinking as a disciplined intellectual process of 

conceptualizing, analyzing, synthesizing, and evaluating information obtained through 

observation, experience, reflection, and communication. This definition emphasizes that 

critical thinking is an evaluative activity carried out consciously and systematically to 

produce logical judgments. Meanwhile, Facione (2011) explains that critical thinking 

encompasses interpretation, analysis, evaluation, inference, explanation, and self-regulation 

abilities used by individuals in understanding a problem. 

 

METHOD 

This study used a systematic literature review (SLR) approach to synthesize empirical 

findings related to university students’ critical thinking skills in the era of artificial 

intelligence (AI). The SLR approach was selected because it allowed a systematic and 

structured process for identifying, screening, and synthesizing relevant studies (Popay et al., 
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2006). The review followed the PRISMA guidelines (Preferred Reporting Items for 

Systematic Reviews and Meta-Analyses), which covered the stages of identification, 

screening, eligibility, and inclusion of articles (Page et al., 2021). 

The study was guided by three research questions (RQs): (1) how were the distribution 

and characteristics of research on university students’ critical thinking represented in the 

existing academic literature; (2) which psychological and pedagogical factors influenced 

these critical thinking skills; and (3) what were the theoretical and practical implications of 

these studies for future research directions. These questions guided the selection, analysis, 

and synthesis of articles to ensure a focused and systematic review process (Turner et al., 

2010). 

The article search was conducted using the Google Scholar database with keywords 

related to university students’ critical thinking skills, including “critical thinking,” “critical 

thinking skills,” “university students,” “higher education,” “artificial intelligence,” and 

“digital learning.” These keywords were combined using Boolean operators (AND, OR) to 

identify relevant studies (Snyder, 2019). Search strings included combinations such as 

“critical thinking” AND “university students,” “critical thinking skills” AND “higher 

education,” “critical thinking” AND “artificial intelligence,” and “critical thinking” AND 

“digital learning.” The search was limited to studies published between 2021 and 2026 to 

capture recent developments in the field. 

Articles included in this review were selected based on predefined inclusion and 

exclusion criteria. The inclusion criteria were: (1) empirical studies on university students’ 

critical thinking skills; (2) publications between 2021 and 2026; (3) studies involving 

university students as participants; (4) studies related to higher education, learning strategies, 

psychological factors, or AI and digital technology development; (5) full-text availability; 

and (6) publications in Indonesian or English. The exclusion criteria were: (1) studies not 

focused on university students or higher education; (2) non-empirical works such as opinion 

pieces, editorials, or review articles; (3) studies that did not directly address critical thinking 

skills; (4) irrelevant content to the research focus; (5) lack of full-text access; and (6) 

publications prior to 2021. 

Table 2. Inclusion and Exclusion Criteria 

Criteria Inclusion Exclusion 

Document 

Type 

Scientific Journal Articles (Peer-

Reviewed) 

Reviews, Books, Conference Proceedings, or 

Undergraduate/Thesis Dissertations 

Time Range Publications from 2021–2026 Publications before 2021 

15m 

Research 

Subjects 

University Students Other than University Students 

Language Indonesian and English Languages other than Indonesian and English 

Study Focus Discusses factors, interventions, or 

impacts of critical thinking skills 

Does not discuss critical thinking variables as 

the primary focus 

Accessibility Articles available in full text Articles available only in abstract form 

 

The article selection stages were conducted according to the PRISMA guidelines, 

consisting of identification, screening, eligibility, and inclusion stages (Page et al., 2021). 

During the identification stage, articles were collected based on the search results using the 

predetermined keywords. Subsequently, the screening stage was conducted by reviewing 
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article titles, abstracts, and the relevance of research topics. The eligibility stage involved 

evaluating the suitability of articles based on the established inclusion and exclusion criteria. 

Articles meeting all criteria were then selected as the final articles included in the study. 

Based on this selection process, a total of 18 empirical articles met the criteria and were used 

as the primary sources for analysis as shown in Figure 1. 

 
Figure 1. PRISMA Flow Chart 

 

Data analysis was conducted using a thematic analysis approach to identify, classify, 

and synthesize research findings related to university students’ critical thinking skills (Braun 

& Clarke, 2006). This technique was chosen because it enables a systematic understanding of 

patterns, themes, and interrelationships among variables emerging from the analyzed studies. 

The analysis process involved several stages, including reading and understanding all articles 

that met the inclusion criteria, identifying key concepts and findings related to university 

students’ critical thinking skills, conducting coding processes based on thematic similarities, 

and synthesizing the research findings to identify general patterns and conceptual 

implications regarding university students’ critical thinking skills in the AI era. 

The data analysis was structured based on the predetermined research questions. The 

analysis for RQ1 focused on identifying the distribution of publications, research methods, 

and research themes related to university students’ critical thinking skills. The analysis for 

RQ2 focused on examining psychological and pedagogical factors influencing university 

students’ critical thinking skills. Meanwhile, the analysis for RQ3 focused on the theoretical 

and practical implications of research on university students’ critical thinking skills, as well 

as recommendations for future research. 

To ensure research validity, the article selection process was conducted systematically 

based on the established criteria. In addition, the analysis was carried out comprehensively by 

comparing various research findings to obtain an objective and consistent synthesis. The use 
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of PRISMA guidelines aimed to enhance the transparency of the review process so that the 

research findings could be academically accountable (Page et al., 2021). This study did not 

employ meta-analysis because the research focus was directed toward conceptual synthesis 

and the identification of major themes related to university students’ critical thinking skills in 

the AI era. 

 

RESULTS AND DISCUSSION 

Based on the article selection process using the PRISMA guidelines, a total of 18 

empirical articles met the inclusion criteria and were included in this study. These articles 

were published between 2021 and 2026 and discussed university students’ critical thinking 

skills from various perspectives, including psychological factors, pedagogical strategies, 

digital-based learning, and the development of Artificial Intelligence (AI). The results of the 

analysis were organized according to the predetermined research questions (RQ) to ensure 

that the research synthesis remained systematic and focused. 

RQ 1: How are the distribution and characteristics of research on university students’ 

critical thinking represented in the current academic literature? 

This study focuses on the distribution and characteristics of research concerning 

university students’ critical thinking skills in the current academic literature. The analysis 

results are presented in three sections describing the distribution of studies based on 

publication year, research methods, and research themes. The following presents the 

distribution of studies related to university students’ critical thinking skills. 

Distribution of Research Based on Publication Year 

Based on the collected articles related to research on university students’ critical 

thinking skills, the data indicate that research trends concerning students’ critical thinking 

skills between 2021 and 2026 tended to show increasing scholarly interest. A total of six 

articles were published in 2021, four articles in 2022, one article in 2023, one article in 2024, 

four articles in 2025, and two articles in 2026 as shown in Figure 2. 

 
Figure 2. Distribution of Research Based on Publication Year 

Based on Figure 2, it can be concluded that research related to university students’ 

critical thinking skills has increased significantly, particularly following the expansion of 

digital learning and the use of AI technologies in higher education. This trend is reflected in 

the dominance of studies published in 2021, indicating substantial attention toward the 

transformation of learning following the digitalization of education during that period. 

Meanwhile, the increase observed again in 2025–2026 demonstrates a shift in research 

toward the integration of critical thinking skills with AI technology and digital literacy. 
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Distribution of Research Based on Research Methods 

Based on the collected articles related to university students’ critical thinking skills, the 

data show that research methods in this field are dominated by quantitative approaches, with 

16 articles employing quantitative methods, while the remaining two studies used mixed-

method and qualitative approaches as shown in Figure 3. 

 
Figure 3. Distribution of Research Based on Research Method 

Based on Figure 3, the data indicate that research on university students’ critical 

thinking skills remains largely oriented toward measurement and the examination of 

relationships among variables. Most studies continue to focus on testing the effectiveness of 

learning strategies, the influence of psychological factors, and the relationship between 

critical thinking skills and other variables. Meanwhile, the findings also indicate that studies 

employing alternative methodological approaches remain highly limited, thereby requiring 

deeper exploration of students’ experiences and the dynamics of critical thinking within real-

world contexts. 

Distribution of Research Based on Research Themes 

Based on the collected articles related to university students’ critical thinking skills, the 

findings indicate that the research focus can be categorized into several major themes, namely 

psychological factors, pedagogical strategies, digital learning, and AI integration. 

Pedagogical strategies emerged as the most dominant theme, particularly studies related to 

Problem-Based Learning (PBL), collaborative learning, WebQuest, and Six Thinking Hats. In 

addition, research concerning psychological factors such as self-efficacy, cognitive 

flexibility, and reflective thinking was also frequently identified. In more recent periods, 

studies examining the relationship between critical thinking skills, AI literacy, and Human–

AI Interaction Capability have begun to emerge. 

RQ 2: What psychological and pedagogical factors significantly influence these critical 

thinking skills? 

The results of the thematic analysis indicate that university students’ critical thinking 

skills are not influenced by a single factor, but rather represent the outcome of interactions 

between internal and external dimensions. 

Psychological Factors 

The findings demonstrate that psychological factors exert a strong influence on 

university students’ critical thinking skills. One of the most dominant factors is self-efficacy. 

The study conducted by Salea and Soetjiningsih (2022) showed that students with higher 

levels of self-efficacy tended to possess better critical thinking skills because they had greater 

confidence in presenting arguments, evaluating information, and solving academic problems. 

Kuantitatif Kualitatif Mixed Method
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These findings are supported by Dwyer et al (2014), who explained that confidence in one’s 

abilities plays a significant role in encouraging students’ analytical and evaluative activities 

throughout the learning process. 

In addition to self-efficacy, cognitive flexibility also emerged as an important factor in 

the development of university students’ critical thinking skills. The study by Karakuş (2024) 

revealed that students with high cognitive flexibility were more capable of understanding 

diverse perspectives, adjusting thinking strategies, and evaluating information objectively. 

Furthermore, reflective thinking also contributed to the quality of students’ critical thinking 

because it helps individuals evaluate their own thinking processes before making decisions. 

Pedagogical Factors 

The findings indicate that active and problem-based learning strategies have a 

significant influence on improving university students’ critical thinking skills. One of the 

most widely implemented approaches is Problem-Based Learning (PBL). The study 

conducted by Salvira et al (2025) demonstrated that the implementation of PBL enhanced 

students’ critical thinking skills through activities involving problem analysis, group 

discussions, and case-based decision-making. In addition, collaborative learning was also 

proven effective in helping students develop argumentation, evaluation, and reflection skills 

through social interaction during the learning process (Warsah et al., 2021). 

These findings are consistent with recent studies emphasizing that student-centered and 

inquiry-oriented learning environments contribute significantly to the development of critical 

thinking skills in higher education (Lee et al., 2023; Sulhan et al., 2023). The dominance of 

Problem-Based Learning and collaborative learning approaches identified in this review 

indicates that critical thinking develops more effectively when students are actively involved 

in problem-solving, reflection, and argumentation processes rather than passive information 

reception. 

Technological Digitalization Factors 

The development of digital technology has also contributed to the enhancement of 

university students’ critical thinking skills. Chen (2021) demonstrated that the use of 

WebQuest as a digital learning medium improved students’ critical thinking skills through 

information exploration activities and inquiry-based learning using online resources. 

Furthermore, the Six Thinking Hats method was also found to be effective in helping students 

explore various perspectives for problem-solving in a systematic and creative manner 

(Elbilgahy & Alanazi, 2025). These findings indicate that university students’ critical 

thinking skills develop more optimally when supported by active, collaborative, and 

exploratory learning environments.  

The findings also demonstrate that the integration of AI and digital technologies has 

transformed the nature of critical thinking in higher education. Students are increasingly 

required to evaluate the credibility, relevance, and ethical dimensions of AI-generated 

information rather than merely searching for information online. This result supports the 

argument proposed by Hwang et al., (2020) that AI literacy should be integrated into higher 

education curricula to strengthen students’ reflective judgment and evaluative reasoning 

abilities in digital learning environments. 
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RQ 3: What are the theoretical and practical implications of these studies for future 

research directions? 

The synthesis of the existing literature generated several important implications. 

Theoretical Implications 

Theoretically, the findings indicate that critical thinking is no longer understood merely 

as a conventional evaluative ability, but has evolved into a multidimensional competency 

influenced by the interaction between psychological factors, pedagogical strategies, and the 

development of digital technology. These findings broaden the conceptual understanding of 

critical thinking, particularly within the context of higher education in the AI era. 

In addition, the development of AI has introduced a new dimension to critical thinking 

skills, namely the ability to evaluate, validate, and utilize digital information reflectively and 

responsibly. Lee et al (2025) demonstrated that critical thinking skills are significantly 

associated with students’ abilities to interact with AI technologies (Human–AI Interaction 

Capability). Meanwhile, Hanifatunnisa and Septiadi (2026) found that AI literacy and 

prompting skills influence students’ critical thinking dispositions. These findings suggest that 

critical thinking skills in the AI era are closely related to digital literacy and technological 

evaluation abilities. 

From a broader theoretical perspective, the findings of this review reinforce the view 

that critical thinking in the AI era should be conceptualized as a multidimensional 

competency integrating cognitive, metacognitive, psychological, and technological 

dimensions simultaneously (Zhao & Watterston, 2021). This indicates that the development 

of critical thinking can no longer rely solely on conventional instructional methods but 

requires adaptive pedagogical strategies capable of responding to technological 

transformation and digital learning cultures. 

Practical Implications 

Practically, the findings indicate that higher education institutions need to integrate 

active learning strategies, digital-based learning, and AI literacy into the learning process to 

support the development of university students’ critical thinking skills. Conventional learning 

approaches oriented toward memorization are considered less effective in fostering higher-

order thinking skills. Therefore, higher education institutions need to develop curricula and 

learning strategies that encourage analytical, reflective, collaborative, and problem-solving-

based learning activities. 

Implications for Future Research 

The results of this study indicate the need for more in-depth research concerning the 

relationship between critical thinking skills and AI development within the context of higher 

education. Future studies are expected to focus on developing integrative models that connect 

psychological factors, pedagogical strategies, and AI literacy within a more comprehensive 

conceptual framework. Thus, the development of university students’ critical thinking skills 

should not only focus on cognitive aspects, but also on adaptive abilities in responding to 

digital transformation and future technological advancements. 
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CONCLUSION 

Based on the analysis of 18 empirical articles, the findings indicated that studies on 

university students’ critical thinking skills had experienced significant development in recent 

years, particularly alongside digital transformation and the advancement of artificial 

intelligence (AI) in higher education. Research on university students’ critical thinking 

remained dominated by quantitative approaches, with primary emphasis on pedagogical 

strategies and psychological factors. The findings demonstrated that psychological factors 

such as self-efficacy, cognitive flexibility, reflective thinking, and learning-to-learn abilities 

significantly influenced university students’ critical thinking skills. In addition, pedagogical 

strategies such as Problem-Based Learning (PBL), collaborative learning, WebQuest, Six 

Thinking Hats, and the use of digital learning media had proven effective in enhancing 

students’ critical thinking skills through more active, reflective, and problem-solving-oriented 

learning activities. 

On the other hand, the development of AI had expanded the concept of critical thinking 

into a multidimensional competency closely associated with digital literacy and technological 

evaluation abilities. University students were required not only to understand and analyze 

information logically but also to critically and reflectively evaluate the validity, relevance, 

and accuracy of information generated by AI technologies. Theoretically, this study 

reinforced the understanding that critical thinking skills result from the interaction among 

psychological factors, pedagogical strategies, and the development of digital technology. 

Practically, the findings highlighted the importance of developing active, collaborative, and 

digitally integrated learning strategies in higher education. Future research was recommended 

to develop integrative models concerning the relationship between critical thinking skills, AI 

literacy, and digital learning transformation in order to generate a more comprehensive 

understanding of the development of university students’ critical thinking skills in the 

technological era. 
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